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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 G6F-POPA.

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

nWarmw |::> Death, fatal wound or considerable property loss could happen if
) appropriate precautions are not taken.
IZ:> Serious or slight injury or property loss could happen by dangerous

situations if appropriate treatment is not taken.

ACaution 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

f /I\  Caution \

> Don’t let input/output signal line connected with the driver and sensor be
wired close to high-voltage or power cable but min. 200mm away
if possible, in order to prevent abnormal operation caused by noise.

- v




Installing Caution Wiring Caution

/A Caution / & Caution

-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, repair

/ A Warning

-Don’t touch the terminal when powered,

/ A Caution

-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

» Product waste shall be processed as industrial waste .










Chapter 1 Introduction

Chapter 1 Introduction

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

positioning function, programming and wiring with outer devices.

Number of Model Related S/W package
control axes
1-axis G4F-POPA p ’
ospack.exe
G3F-POPA
POSPACKEXE
2.axeS GAF-POPB { mfc42.dl msvertdl
G6F-POPA msvert20.dll - og70as.dil
CPU positioning module Driver S—
Forward
> Multe Pulse
phases > AP > M
Program Set data -
P pulse
Read/ Reverse
Write
GOF-PTUA
Teaching i)
SIW package
(Pospack)
Fig. 1.1 Position control for stepping motor
CPU Positioning module Driver SERVO SERVO motor
Forward
» - - SERVO
Deviation DIA Speed
> 1 M
AVP
Program Set data p|  counter Converter
Read/ Reverse ]
Write
Interface
Feed back pulse &
UL
A
Speed
Y
A
GOF-PTUA
SlPackage «  Peminam < SERVOmoseed
Puse  —
distibation Time

Fig.1.2 Position control for subo motor

1-1




Chapter 1 Introduction

1.1 Features
The fegtures of the position-decision module are as follows.
1) Positioning module can be used for GLOFA GM series and MASTERK series,
(2) Posttioning module for GM3 series and K1000S series. G3FPOPA (2-axes)
(2) Positioning module for GM4 & K300S series: GAR-POPA(1-axis), G4F-POPB(2-axes)
(3) Positioning module for GM6 & K200S series: G6FPOPA (2-axes)

2) Various control functions of positioning
(1) Max.300 position-decision setting data are alowed including position-decision address and operation method per axis.
(2) Linear control ty position-decision control of each axis, separate position-decision by 1 position-decision data and
continuous position-decision by severa data is available.
(3) Linear stepped control by position-decision control of 2-axes, separate position-decision by 1 position-decision data and
continuous position-decision by severa data is available.
(4) Various returning control functions to starting point.

A) Return to origin point can be performed by sdlection 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 upper/lower 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) The number of positioning modules used a one base is unlimited.

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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1.2 Features of postion-decision 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.
(2) Z-axislinear positioning control

Positioning of assigned axis s controlled from start address (presently stopped position) to target position.
| Control by absolute method (Absolute Coordinates) |

A) Positioning is controlled from start address to target position.

B) Shift direction is decided by sart address and target address.

[Ex.]

When operated with the target of positioning address vaues of 5,000 & 15,000 if sart addressis 10,000,

Positioning if target is 5,000

5,000 10,000 15,000

— +T»%

T

Start address
Position-decision if target is 15,000

| Contral by incremental method (Relative Coordinates) |

A) Positioning is controlled as much as target a tart address.
B) Shift direction is decided by sgnals(+/-) of ghifting amount.
- If the signdl of shifting amount is + (or no Signd) incremental direction
: position decided to forward direction(address)
- If the Sgndl 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 5,000 if tart addressis 10,000.

Positipn-decision if taroet is-5.000
5,000 [ 10.000 15.000
Srart addres T - .
Positioning if target is 5,000(+5,000)
Pirection if the signd isminus |  Directionif the signdl isplus -

1-3
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(2) 2axes linear interpolation control

Linear interpolation control is performed a start address(presently stopped position) using assigned 2-axes.
Control by absolute method (Absolute Coor dinates)

A) Linear interpolation control is performed from start address to target address waing 2axes.
B) Trave direction is decided 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.
Axisl
A
200
|
Start point add '\ N
(2,000pf)1l,000) N i Specified address
‘\ | (5000, 2,000)
1000 - —mmmmmmmmm e !
: Positioning :
! |
! |
! |
|' i > Axis2
0
2.000 5.000

Control by incremental method (Relative Coordinates)

A) Positioning is controlled from start point address to the position, which includes travel direction and travel value
assgned as atarget per axis.
B) Travel direction of each axisis decided by travel velue sign of each axis.
If the sign of shifting amount is + (or no sign) incrementd direction
: positioning decided to forward direction(address)
- If the Sgnd 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.
Axisl
'y
P 04 R ————
|
Start point address :\Sh' "
| ift position when target
(2000.1000) \ : travel valueisaxisl: 1,000 &
1000 -------mmm - Y ' axis 2: 3,000
E positioning :
I I
1 |
1 A Xis?
0 I I I I
2.000 5000
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2) Speed control
positioning control is performed at the specified speed until deceleration stop command POSE_STP, POSE_TMP) is

input after positioning start (POSH_AST) is executed.
Availeble operation mode is congtant operation.

Speed
1
1
l
[}
: Dwell time
[}
. ) . p Time
1 : 1
: On : :
1 [}
|
positioning start ' ! E
(POSH AST) \ : \
! On ) !
: 1
Busy : Y
(POSHSRD,STES) : | :
| Jon |
1 ! 1
Decelerationstop | fi :
Command postsr) ' ) )
3) Speed/position switching control

If speed/position switching signal is input via positioning module outside starting from speed control by positioning start
(POSH_AST) and then changed into position control, the position is decided as much as travel value set as a target.
Available operation mode is positioning congtant operation.

Soeed

A

L
Speed control ! pnsitinn eantral Target travel value

On

A

]
|
|
|
: R Dwell time
|
| w Time
1 ! =
] ! i
] 1
| On | ]
3 | '
Positioning star : :
(POSKLAST \ : :
! o | \
n N
/ 1
Busy (l ' 4
(POSHSRD, TH3) ' )
| 1
t ]
] 1
1 1
1 )
1 1

External speed/position
switching signal
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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, speed/position switching control), positioning address, operation method, etc.
Max.300 positioning setting data are allowed a step No. 0 — 299 per axis..

. Step | Coordinat ' Operation | Invaid Operation Speed Dwell
Override Address | M code
Posiioning data No. es method | Nvdid mode No. | (x10 )
Sngle
Repeated
S 0 Absoluel | Allowablel Cor;t;nuo Inv/al|d Co:til:1t301_|s -16,744,447 0 0 0
o9 | Reltive | Prohibited | oonee | vaid | consat | 674a7 | 25 | 127 | o
Congtant(Pos
tion)

Positioning operation by 1 positioning data and positioning operation by several positioning data at single positioning
start(POSH_AST :rising edge - ) are respectively decided according to user-set 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(POSH_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 mode and continuous operation mode.

(3) Operation direction is decided according to position address value.

(4) Operation pattern is of trapezoid with acceleration, constant, and deceleration stages according to set speed and position data,
however the following operation pattermn may be produced in compliance with set velue.

a) Norma operation patern

Speed A‘cce\eratf L Constant ‘Deceler' ted
)l Lt ] )

Dwell time
<
hl

o Time

\

Positioning start Fﬂ —I

(POSHAST)

Busy A

(POSHSRD, ST53)

In acceleration
(POSH SRD, STI3)

on

In constant
(POSH SRD, STH[2)

In deceleration
(POSHSRD, ST

On

In dwell
(POSESRD 1)

Il

Position passing Position. pasping time
signal (post sro

al
Oon

Positioning
compl eteposisr,

b)  Abnormd operation pattern
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If operation speed s set larger than position travel value If operation speed is set the same as bias speed
Speed
Dwell time H Dwell time
< . Bias speed <
< time P <
> >
Positioning starl 3 Positioning start &
(POSILAST) (POSILAST)
A
Busy _— Busy
(POSHLSRD, T8 (POSHLSRD, T8
In acceleration kn acceleration
(POSH SRD, STI3) (POSH SRD, STI3)
In constant In constant
(POSKLSRD,STLR) (POSKLSRD,STLR)
In deceleration n deceleration
(POSHLSRD, ST (POSHLSRD, ST
In dwell In dwell
(POSESRD 1) —‘ (POSESRD 1)
Positi on passing Position passing L
signal (postsro signal posa seD, _
Positioning Positioning
compl etepostseo compl etepostsh,

2) Repested operation mode (positioning complete)

(1) Positioning is complete upon positioning executed to the target position by start command(POSH_AST :rising edge - )
and the dwell time elapsed.

(2) The pattern of repeated operation mode is the same as separate operation, however the next operation is decided by
operation step No. which is set at assignment command of operation step No. (POSH_SMC :rising edge - ) previously
executed after positioning is complete. Thus, if assignment command of operation step No. (POSE_SMC) is not
previoudy executed,
gep No. “0" is assigned and then operated & the next art command(POSE_AST).

Accordingly it is very useful in the system where severd operation steps are repested.

(3) Operation direction is decided according to position address value.

(4) Operation pattern

Sneed
Start op. step No.:0

Ob.:repeated
Op. step No.:1

Op.: single Op. :single

Op. step No.:0

Positioning '

start \

oy * |4 [ L

(POSE SRN STRA) ) [l 1 1 | \ \ \

Op. step No.:0
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3) Auto-operation mode (positioning complete)
(1) Positioning is complete upon positioning executed to the target position
by positioning start(POSB_AST :rising edge - ) and the dwell time elagpsed.
(2) Operation step (present operation step No. + 1) position is decided for operation in this mode without additional
positioning start(POSH_AST).
(3) Accordingly, operation mode of the last operation step shall be set to single operation mode or repeated operation
mode.
Severd operation steps of auto-operation mode can be successively executed.
Operation direction is decided according to position address value.
Operation pattern

—_ o~
o O B
—_ = =

Spee

Start op. step No.:0

Op. :single

Op. : auto

Op. :single
Op. stepNo.: 3 Time

:
|
|
|
|
bn

nj L

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

(0]

Positioning start
(POSIAST)

On

|

Busy
(POSHSRD, ST5)

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 start command (POSE_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(POSE_NM:rising edge - ) is available if next step position and speed are desired
before the presently engaged operation step reaches the target position.
However, continuous operation command(POSE_NM) can be executed only at constant speed.
(4) Only the same direction is available for continuous operation mode, and operation direction is decided according to
position address vaue.

(5) Operation pattern

Sp Continuous
5

op.com(POSI_
M)

Operation single
On. steo No. : 1

On “eontinnniig

On. step No. : 0

Positioning start f

(POSH AST)

Busy L
(

POSH SRD, ST6[3)

1
1
|
|
1
1
n

1-8
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5) Congtant operation mode (positioning incomplete)
(1) In constant operation mode, the operation at speed set without target position is 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 Sate even if the starting point has been previoudly decided.
G3F-POPA, G4F-POPB, G6F-POPA : Dwell time is available but positioning complete signal is not.
G4F-POPA : Dwell time & positioning complete Signdl 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(POSH_STP:rising edge - ) in constant operation, the correspondent step
operation is regarded as complete leading to the next operation step of position deta &t redtart.
(5) If confronted by deceleration stop command(POSH_STP) in acceleration stage, constant stage, deceleration stage of
the congtant operation, it stops &s decelerated.
(6) Operation direction is decided according to the prior position address.
(However, GBF-POPA is decided according to position address sign)
(6) Operation pattern

Spee

1
1
Op. : constant 1
0p stepNo.: 0 1\ Dwell time Time
f %) + ¢ > |
|
I
I
1
Positioning start :

|
(POSRAST) !

n

A

Busy
(POSH SRD, STE)

=

1
1
1
1
1
[}
|
1
1
1
1
:
|

d

L:

Decel. stop 1
COMIPOSH STP

1-9
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6) Positioning congtant 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(POSH_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 operation starting from the position of sensor input
point via marker sensor input at packer or for its equivalent.

(3) Deceleration stop command(POSH_STP) is available at acceleration stage of positioning constant operation,
however speed/position control-switching 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) Operation pattern

L
=

p.:pos-deci constant
Op. step No. : 0

L

(POSH SRD,STH()

Time
T A}} ;
: Speed | Pos. :
of i :
. Y 1 i
Positioning start : ' :
(POSHAST) ! : :
Ln ! \
5 e i
! I
}
dn
\
1
1

Speed/position
Control switching signal
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1.2.3 Introduction of acceler ation/deceleration processing

Applied to start point & stop point of positioning operation, starting point returning high-speed operation and jog high-
speed operation, and aso to continuous operation command(POSE_NM:rising edge -), speed change
command(POSE_VCG:rising edge - ) and peed override command(POSE_OR:rising edge - ) in positioning opertion.

However, error may occur if deceleration stop command(POSH_STP) is used during acceleration/deceleration staged
operation at continuous operation command(POSE_NM), speed change command(POSE_VCG) and speed
override(POSH_OR) in positioning operetion.

Accderation/deceleration time shall be st in unit of axis a parameters of SW peckage.

Sdtingrangeis0  999(Unit: 10 ) per axis.

1) Acceleration time : Time required to reach speed limit set a parameter from speed “ 07 (stop State).
It means the time required to reach speed limit from bias speed if hias used.
(Bias gpeed and speed limits can be st at parameters)
2) Decdleration time : Time required to reach speed “ 0" (Stop state) from speed limit et &t perameter
It means the time required to reach bias speed from speed limit if bias used.

Speed F‘Speed limit
S —— A\ -
/ A
/ ! : \
/ o\
1 1 i
/ \ \ /('Settlng speed
/L : : ¥y o\
\ | | |
H 1 1 1 .
\ : : : ctual decel. time
H 1 1 1
Ly . 1 1 )
Fr\: Actual accel. time ! ! Time
PN [l [l [l \ |
—, 1 1
1 | | 1
: Accel. time : : Decel. time :
) I |

Terms
Speed limit : Max. speed when position is decided as set within the speed limitsin parameter items of SW peckeage
Setting speed : Speed data value actualy operated by position data.
Actual acoeleration ime : Timerequired to reach speed value et to speed data from peed “ 07 (Stop State).
Actual deceleration time : Timerequired to reach speed “ 0" (top Sate) from speed value set to speed deta.
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1.24 Introduction of dtarting

If stopped by stop causes in position controlling(POS _SRD, ST6[3]), positioning can be executed at stopped position
address value by redtart.
Start type is of 1)positioning start, 2)interpolation positioning start, 3) positioning start to return to origin point, 4)jog
command & 5)inching command.
If dart executed, surely check that operation Sgnal (PO _SRD, ST6[3])is a* Off’ sate.
1) Pogtioning start(PO_AST)
; A command to Sart operation by parameters, position data and speed data st per axis of pasitioning module.
2) Interpolation positioning start (PO _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 2axes are Smultaneoudy operated.
a) 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
b) 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 axisis caculated as follows.

Maor axis speed X Minor axis length

Minor axis gpeed =

Major axis length

Terms
major axis: X-axisor Y-axis of whichever positioning address amount islarger in applicable operation step No.
minor axis: X-axisor Y-axis of whichever positioning address amount is smaller in applicable operation step No.
; Speed, accdleration time, deceleration time and hias speed of minor axis will be recalculated a this time.
¢) 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
(3) Available operation mode is separate operation, repeated operation and auto-operation only.
3)  Positioning start to retum to starting point (POSI_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
retum to origin point is On, origin point retum-operation of the machine is complete.
4)  JogocommandPOSI _JOG)
Asatest operation function itis necessary to check system operation, wiing and position address.
Jog operation is available at high speed and low speed.
(1) Jog high-speed operation : acceleration/deceleration pattem available.
(2) Jog lowspeed operation : acceleration/deceleration pattern unavailable.
5)  Inching command(POSI _INC)
One of manuial 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 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 command, perform operation by inching command for minute move to the exact
work position to reach.
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1.2.5Introduction of thereturn to origin point

Origin point return is executed to check origin point of the machine when 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) Near zero point(adjacent DOG) methods
4 near zero point(adjacent DOG) methods for origin point return-processing are as follows.
(1) origin point detection after near zero point Off
(2) origin point detection after deceleration at near zero point On
() origin paint detection by origin point and upperiower limit
(4) origin point detection by near zero point

2) Parameter items of SW package which influence origin point retum are as follows.
(1) origin point return-direction

2) origin point compensetion

3) origin point return-speed( high/low )

4) origin point address

5) dwell time for origin point refurn

—_ o~ —~ —
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| 2.1 General specification

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

No. Itenm Specification Rglgteg
specification
1 Operating 0 ~ 55°C
temperature
2 Storage _25 ~ +70 °C
temperature
3 Ope(gting 5 ~ 95%RH, No condensation
humidity
4 5t9f§98 5 ~ O95%RH, No condensation
humidity
If vibrated intermittently Sweep count
Frequency Acceleration Amp!ltudg of The number
vibration
o 10 £ f< 5M - 0.075mm
g | Viration 5 £ f £ 150 9.8m/s4{1G} -
If vibrated continuously 10 times each IEC61131-2
Frequenc Acceleration Amplitude of | direction of X,
quency ! vibration Y, Z
10 £ f< 5Mz - 0.035mm
5 £ f £ 150 4.9m/s°{0.5G} -
. Max. shock acceleration : 147 m/s*{15G}
6 Shocks - Duration time : 1lms 1EC61131-2
- pulse wave : half sine wave pulse (3 times each direction of X, Y, 2)
Square wave Based on LG
impulse noise + 1,500 v test spec.
Electrostatic ) - 1EC61131-2
discharge voltage : 4kV (contact discharge) 1EC1000-4-2
Radiated
electromagnetic IEC61131-2,
S | Noise field 27 ~ 500 MHz, 10 V/m IEC1000-4-3
immunity
- ) Di?;tal Digital input/output
ower | input/output
Fast Class ul P P (fess than 24V) IEC61131-2
Transient module (24V or Analog input/output | | cc1000-4-4
/ burst noise above) comm. interface
Voltage 2kV 1kV 0.25kV
8 Operating No corrosion gas or dust allowed
atnospher
9 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.

tem Specification
G3F-POPA G4F-POPB | G6F-POPA G4AF-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(Poaint to Point),linear interpolation, speed control, speed position switching control **

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(incremental) 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
Positioning 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 time Setting time : 0 9,990
Single operation, repeated operation, auto-operation, continuous operation
Operation mode Constant operation,
Positioning constant operation
Compensation setting range : -999 ~ 999 Pulse
Speed High speed setting range: 10 200,000
Low speed setting range: 10 100,000
Retumn Address setting range : -16,744,447 16,744,447
to Dwell time setting time : 0 9,990
origin Methods by near zero point signal and origin point signal
point 1 1) origin paint detection ater near zero point Off
Method 2) origin point detection after deceleration at approximate origin point On
2 origin point detection by origin point and upper/lower limit
3 origin point detection bynear zero point
JOG Yes
Manu§l Manual pulse generator(MPG) Yes | No | No
operatio
n Inching setting range : 1 99
Speed/position teaching ROM teaching | ROM/RAM teaching | 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 prlior to manual available
operation
Setting operation step No. available
Connection connector 25-pin 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 2969 137g

2069

*1: G6F-POPA available only
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| 2.3 Inputloutput 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 voltzgnet/curr range On voltage Off voltage resistance Response time
Near zero point DC 24V/10 DC204 26.4V DC 16V or above DC 4V or helow Approx. 2.2 1.8 or below
External upper fimit DC 24V/10 DC204 26.4V DC 16V or above DC 4V or below Approx. 2.2 18  or helow
External lower limit DC 24V/10 DC204 26.4V DC 16V or above DC 4V or helow Approx. 2.2 1.8 or below
Emergency stop DC 24V/10 DC204 26.4V DC 16V or above DC 4V or below Approx. 2.2 1.8 or below
DC 24V/10 DC204 26.4V DC 16V or above DC 4V or below Approx. 2.2 On:0.1  or below
G3F-POPA/GAF-POAIGAF -POPB G6F-POPA
1 )
Origin point 10 _°LE — —»! EQ_ o f —OH /E<— —VE\ :ﬁ<— "
] ] ] ]
[} ] ] ! ) |1 rI !
{ :10 on | f D g : '
DC 5V DC425 55 DC 4V or above DC 1V or below Approx. 430Q
18 o below
DC12v DC108 132V DC 8V or above DC 2V or below Approx. 430Q
1) Pulse width . 3 or
— >,

Manual pulse generator

—

>
15 orl5 or

2)Phase difference

Duty rate50%

Position address value increased if phase A input
pulse is ahead of phase B input pulse.

|
|
—t—!_l—l_l— Position address value decreased if phase B input

|
—» :4—0.5 or

pulse is ahead of phase A input pulse.

Positioning
constant operation

DC 24v/10

DC204 26.4V

DC 16V or above

DC 4V or below Approx. 2.2

On:1.8  or below
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2.3.2 Output specification

) Rated load Operating load voltage Max. voltage descent when
Signal Max. load current
voltage range powered On
DC5V DC475 525V 70 DC 0.3V or helow
DC 24V DC204 26.4V 70 DC 0.3V or below
Forward direction Reverse direction
Class
Foward rotation Reverse rotation Foward rotation Reverse rotation
FP(CW)
A Uuu UL
Yy Type
ulse output
(forward direction pulse, RP(CCW)
reverse direction pulse)
FP(pulse)
; YU vddiu
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- | G4F- | G6F- | G4F- Signal Positioning | Outer device
POPA | POPB | POPA | POPA Module
2 26 1 2 | X_FP X-axis forward direction pulse output — 1
11 4 2 3 X_RP X-axis reverse direction pulse output — 1 »
2 25 3 - Y _FP Y-axis forward direction pulse output . EY
11 3 4 - | Y_RP Y-axis reverse direction pulse output — 1 »
24 18 5 9 | X_zZoc X-axis origin point input(DC24V) «—
25 28 6 4 | X_ZL X-axis origin point input(DC5V) «—
15 6 7 8 | X_ZCcoMm X-axis origin point input Ground «— >
24 17 8 - Y_Z0C Y-axis origin point input(DC24V) —
25 27 9 - Y_ZL 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 | X Ov- X-axis external lower limit switch input (B contact) «—
3 22 13 14 | x_Oov+ X-axis external upper limit switch input (B contact) «—
- - 14 - | XVTP X-axis speed position switching input (A contact) —
22 31 15 - | Y_ORG Y-axis near zero point switch input (A contact) «—
18 20 16 - | y.ov- 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 | EMG E. stop switch input_ X/Y-axes common (B contact) «—
1 2 20 7 | X 2av X-axis pulse output, external power input terminal(D24V) —
17 24 21 11 | X5V X-axis pulse output, external power input terminal(DC5V) -—
10 1 22 1 X_GND X-axis pulse output ground
23 23 1>
1 2 24 - | y_2av Y-axis pulse output, external power input terminal(DC24V) -l
17 24 25 - | vysv Y-axis pulse output, external power input terminal(DC5V) -—
1 26
10 23 o7 - Y_GND Y-axis pulse output ground «—
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1 32 Input contact common
33 EMG <
21 33 34 16 INPUT COM X_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 <
5 14 DC24V, if DC5V used, let it connected to DC5V)
9 30 - - MPG_A Manual pulse generator phase A input <+
16 8 - - MPG_AGND | Manual pulse generator phase A Common Ground «
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 29
13 15 30
14 16 31 5 Unused
20 19 36
23 34
37
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2.4.2 Internal circuit

Internal circuit for connecting interface with

module is described

the external device of the positioning

Pin No.
Class Internal circuit G3F- G4F- | GBF- | G4F- Signal
POPA POPB | POPA | POPA
£ 1 2 20 7 X_ 24V |X-axis pulse output, external supplied power (DC 24V)
17 24 21 n  (X5v X-axis pulse output, external supplied power (DC 5V)
b
ﬁ 2 26 1 2 X_FP X-axis forward direction pulse output
m n 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 F 1 2 24 Y_ 24V |Y-axis pulse output, external supplied power (DC 24V)
r 17 24 25 Y 5V Y-axis pulse output, external supplied power (DC 5V)
d 2 25 3 Y_FP Y-axis forward direction pulse output
@ﬁ_ n 3 4 Y_RP Y-axis reverse direction pulse output
3
10 L 2 Y_GND |Y-axis pulse output Ground
23 | 27 - P p
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 X ZL (DC 5V)
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 (DC 5V)
15 5 10 Y_ZCOM |Y-axis phase Z input Ground
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Pin No.
Class Internal circuit G3F- car- | cer- | cae- Signal
POPA POPB | POPA | POPA
= —3 18 21 12 13 |X_OV- X-axis external lower limit signal input (B contact)
Ay (]
— +—— 3 10 13 14 |X_OV+ |X-axis external upperr limit signal input (B contact)
(Inag)]]
= 3
_ — 22 22 n 12 |X_ORG |X-axis near zero point signal input (A contact)
X-axis A vZII
= 3
input signal = ——— 14 X_VTP  |X-axis speed position switching signal input (A contact)
Ay (]
32
n 33 INPUT .
21 23 34 16 CoM Input signal common
35
m- 18 20 16 Y_OV- Y-axis outer bottom limit signal input(B contact)
— 3 9 17 Y_OV+ |Y-axis outer top limit signal input(B contact)
SESIN
= 3
¢ 22 Kil 15 Y_ORG |Y-axis approximate starting point signal input (A contact)
Y-axis u%.
input signal j % 18 Y_VTP  |Y-axis speed position switching signal input (A contact)
3
32
n 33 INPUT .
21 23 34 CoM Input signal common
35
«1 |Emergency stop signal input
19 82 19 15 |EMG "1 _ X/Y-axis common (B contact)
Emergency &“
stop sgna ! u g% INPUT
21 33 34 16 “CoM Input signal common
35
— — 9 30 MPG_A  |Manual pulse generator phase A input
V
Manual pulse A;! I
MPG
8 8 AGND  |Manual pulse generator phase A Common
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16 29 MPG_B  |Manual pulse generator phase B input
generator N ié
input ¥ 7 7 MPG_
BGND Manual pulse generator phase B Common

Input contact Ground Common
External 4 13 10 INPUT EMG
power 5 14 _COM  |X_STOP, X_OV-, X_OV+, X_ORG, X_STOP

Y_STOP, Y_OV-, 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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| 2.5 Designation and function of the parts

1) G3F-POPA 2) G4F-POPA 3)G4F-POPB 4)G6F-POPA
G4F-POPB
G3F-POPA G4F-POPA READY %} — {V'BUSV-IIII-
R BUSY | — x-BUSY i}
[ G — DIR — G6F-POPA
Lo " = s ERR & |
- By LA ——
w & "
Lem B
EMG
VIP
on ]v
o
RS- 06
VIP
o 1x
o
e -
Z00M
. b
Z00M
T 2L ]'X
\\\ 200
o N P b
— AN\ o Ix
: N -
‘: X~ \:\
N
g NN
= ==
Y- AN
Q;}
i3
iE2
S
No. Description

Ready signal

Ready signal of positioning module.

Busy signal

Turned “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) Flickering at intervals of 0.5 sec. : serious error for pulse output prohibited.

RS-232C connector

for connection with S/W package.

(However, CPU module shall be in STOP state at this time)

As for G6F-POPA, connection available via communication port of CPU module

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 extemal device of posttioning module is described

Connector’ spin arrangement

Modd
External inter face connector RS-232C connector

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

ec OOOOOHOOOO
POPA OGO
DB O®

OO E OGNOJOJO)
roP 6006 O O{@@@@@\O

ONONCRORCRET)

ODOOOOEOOOOV®O ®
POPB @UWOBOLOOO®® @
DO DE @

G6~- @@@@@@@@@@@@@O
e || O DHHODOLDDOHDOBDOOODOODAOO

Direct connection is unavailable between G6FPOPA positioning module and computer.

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

and perform operation with S/W package after operation mode of CPU 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, speed/position switching control.

3.1.1 Position control
1) l-axisposition 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) Positioning is controlled from start point address to specified address (&t positioning data).
B) Positioning control is executed as based on the address(origin point address) assigned at origin point return.
B) Travel direction is decided according to start point address & specified address.

start point address < specified address : position decided forward

start point address > specified address : position decided reverse

[Ex]
If start point address is 1000 and  specified address is 8000, forward travel value is 7000(8000-1000).
0 100 8000
-
I I I I I I I
l: Travel value:7000 ;l
Start point address Specified address

Setting in SIW package

- . Step | Coordin : Operaton | Invalid | Operation Dwell
Override Address Mcode [ SpeedNo.
Positon datatems No. ates method Ivalid mode P (x10 )
Setting 0 AbSeOIUI Enable Continuous | Valid Single 8000 0 0 0
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Program

gl
— @&J ERE  BAEETHTY-
ml %’ﬁl nSr [RESTAT T, T i (LT

T

£ i | R
I . BE  BRESTV T AN EHIT ok BITIDH Ana AR BEE IHTE

CERENT ¥
BSE  BAEITA mor = ATIT AXEE O RICITE Ly LT ]

¥ H
AT HT Lk R L LEL 'ﬂ' b B L g
S o R o
M IHE

rar .
BISE  BESTATL

anm - sir

ALIE kS

o e S

M'S-Fr"ﬂ Error infomation operation “%
H PRy =

BAZE  BAEITAT

Sll-PéIIIl ‘-’:'Sr'v'-'*
1 L

ADl - HIT AT

KIS A

Remark

Control by absolute method (Absolute Coordinates) can be started at the state that origin paint has been decided.
If started at the state that origin point has not been decided, error 76 occurs. Available operation modes are single, repeated, and continuous operation.

(2) Control by incremental method (relative coordinates)
A) Positioning 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)
If travel direction is -  position decided reverse (address decrement direction)

Start po@t address

Reverse « | »Forward

|
-t
Travel direction if sign is- Travel direction if sign is+

[Ex.] If dart point addressis 5000 and  specified addressis—7000, position is decided at -2000.

- 0 5000

- + I
I
T« Reverse pos. control(travel value-7000) .¢

Specified address Start point address

Setting in SIW package

- . Step | Coordin : Operation | Invalid | Operation Dwell
Override Address Mcode [ SpeedNo.
Posion datatems No. ates method Ivalid mode P (x10 )
Setting 0 Relative Enable Continuous | Vald Single -7000 0 0

Program

Program is the same as program 3.1.




Chapter 3 Functions

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

(1) Control by absolute method (Absolute Coordinates)
A) Linear interpolation control is executed from start point address to specified address(assigned at positioning data) via 2 -axes.
B) Positioning is controlled as based 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)

Y2

Start point address

Y, travel value
(x4, X

\Specified address

|

|

|

: (X2, Y2)
Y1 !
|
1

X &Y, linear interpolation operation

le N|
I

al
X1 X, travel value

Reverse ¢ l

Reverse

»-Forward(X)

[Ex]

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

Y
4000 -

Start point address

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

Specififed address

1000 J .
|
|
5 N S Y B R
100 500 1000
\/ X, travel value(10000-1000=9000
Setting in SIW package
" . Step | Coordin : Operation | Invalid | Operation Dwell
Position data items No. ates Override method ald mode Address Mcode | SpeedNo. K10 )
X-axis setting 0 Abzolut Disable Continuous |  Valid Single 10000 0 0 0
Yeaxis seting 0 Abse"'“‘ Distble | Continuous | Vaid | Sige 1000 0 0 0
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Program

Cancelled if output

prohibited by error

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



Chapter 3 Functions

| Femak |

Take preautions for linear interpolation start(POSm _INT:rising edge t ) at which 2-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 speet

Major axis distance

Terms
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, acceleration time, 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) Positioning controlled to the position which includes travel direction and travel velue 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 signis + (ornosign) : pasition decided forward (address incremental direction)
- Iftravel value signis - : position decided reverse (address decrement direction)
Forward(Y)
720~ O

\Specified address

1
1
Start point address :
i (X2, Y2)
1
1
1
1

Y, travel value
(X1, Y1

N R
X &Y, linear interpolation operation

»Forward (X)

b

Reverse =
[ |
X1 X, travel value

Reverse

[Ex]
If startaddress is (1000,4000)and  target addressis (9000, -3000), the operation is as follows.

M start point address

4000
:
- }
Y, travel value i
(-3000) 4
]
1000 L Specified address
! |
1 |
- ] ) -
B o N B S B A E B B B Y
100 500 1000
V ¢ X, travel value (9000) N
Setting in SMW package
" . Step | Coordin : Operation | Invalid | Operation
Position data items No. ates Override method ald mode Address Mcode [ SpeedNo.
X-axis setting 0 Relative Disable Continuous |  Valid Single 10000 0 0
Yaxis setting | 0 | Relative | Disable | Continuous | Valid | Single | 1000 | 0 | 0 |
Program
Program is the same as program 3.2,
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3.1.2 Speed control (constant operation mode)
Speed is controlled as set until deceleration stop command is input after executed by positioning art.
(Origin point undecided if operation is stopped by deceleration stop command)
Speed control includes forward start and reverse start.

Mode! Forward direction start Reverse direction start
GBE-POPA Set position address value positive Set position address value negative
(Ex.: 100, +1000) (Ex.:-100,-1000)
1. If prior direction to constant operation start is | 1 If prior direction to constant operation start is
forward, forward operationis continued, reverse, reverse operation is continued,
2. If prior direction to constant operation start is | 2. If prior direction to constant operation start is
G3F-POPA reverse, forward,
G4F-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 above 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 | Coordin : Operation | Invalid | Operation Duwell
Position data items No. ates Override method ald mode Address Mcode | Speed No. X1 )
Items with no influence s s s +*1
*1: Only for GAF-POPA.
If M code applied, use ““With’” mode only.
(If“* After'” mode used, M code *“ On” signal is not outpit)
Operation timing
Speed
Setting speed [T™7 """~ )
|
|
:
: Dwell
|
f ! ! p-Time
1 ! 1
\ On : :
1 : 1
Positioning start . ) i
(POSI_AST) ' !
' on : )
|
Busy j '
(POSH_SRD, ST6[3]) i i y
| |
| il
Deceleration stop command : !
(POSI_STP])
[Ex]
Setting in SMV package(G6~FOPA
_— ' Step | Coordin : Operation | Invalid | Operation dwell
Direction setting No ates Override method el mode Address Mcode | SpeedNo. X1 )
forward direction 0 Relative Disable Continuous | Vald Constant 100 0 0 0
reverse direction 1 Relative Disable Continuous | Valid 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 (postioning constant operation)
If speed/position switching signal is input via positioning module outside while the axis set by positioning start controls speed, speed
controlis switched to position control to decide position as much as target ravel value set.
Speed/position switching control is processed by outer input signal of ’speed position switching input signal’in G6~POPA and by
*“ deceleration stop command”” inG3~POPA (A~POPA&. GA-FOPB.
Position-decision constant operation is available as directed forward and reverse.

I . Step | Coordin : Operation | Invalid | Operation Dwell
Direction setting No. ates Override method ald mode Address Mcode | SpeedNo. K10 )
Forward i
0 Relativ Disable Continuous | Vald Constt_ant 1001 0 0 0
direction € (nosition)
Reverse i ) ) )
1 Relaiv Disahle Continuous |  Valid Con;tt.ant -100? 0 1 0
direction € (positor)
Items with no influence _* ¢

Direction forward or reverse is decided according to value sign of position address in posttioning constant operation.
(Atthis time all are processed by ahsolute method without distinction of methods absolute or relative)
*1 (forward direction) : when posttion address value is +
*2 (reverse direction) : when position address value is -
Operation tming(G6F-FCPA

G6F-POPA & accelerated stage: speed pos. control switching signd / G3H
POPA, G4F-POPA, G4F-POPB :error 45 occurs if stop command is input;

| Acceleratied stage Error 70 occurs if pos. data set of pos,
Sp(‘e‘sd : > : N dec.constant op. mode too small
I ! Speed 1 Position control

Setting speed } - --- Setting travel value

control

R Dwell time

A
N

w Time
Ll

-
P e k1

Positioning start
(POSr AST)

P

Busy
(POSH_SRD, ST6[3])

V-

i

Iy

Speed/position switching
signal(external input signal)

Speed/position  switching.
signal (Posi_srb, sT5[0])

Program
Programis 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 s as follows.
Control method Operation mode Others
Single
. Repeated
Pasition control
Auto
Continuous m Interpolation function unavailable
m SW upperfower imit detection unavailable
Speed control Constart ppe . .
m Interpolation function unavailable
m Changeable from speed control to posttion control by
. -deceleration stop function block[POSE_STP:rising edge - ] in G3RPOPA,
Speed control Postioning P | - g edge - |
iion contal St i G4RPOPA GARPOPBad
+position Co operation . . " L . .
-extemal input signal of “ speed pasition switching input signal”” in GGF-FCPA
m Interpolation function unavailable
The following rules are between operation modes.
n+1th operation ) ) Positioning
— Single Repeated Auto- Continuous Constant
Nth operation ) ) ! ! i Constant
operation operation operation operation operation .
operation
! ! Operation Operation Operation Operation Operation Operation
Single operation
avalable avallable avallable avalable avalable avalable
‘ Operation Operation Operation Operation Operation Operation
Repeated operation
avalable avaiable available avalable avalable avalable
i Operation Operation Operafion Operation Operation Operation
Auto-operation . . ) ; ; ;
avallable available available unavailable unavailable unavailable
) ! Operation Operation Operation Operation Operation Operation
Continuous operation ] ] _ ] ; ;
avalable avallable unavailable avalable unavailable unavailable
) Operation Operation Operation Operation Operation Operation
Constant operation
avalable avallable avallable avalable avalable avalable
Positioning Operation Operation Operation Operation Operation Operation
Constant operation available avalable avalable avalable avalable available
Operation mode is set at posttion data of SW package.

Max. 300 position data can be set per axis in the range of operation stepNo. 0~ 299,

Position data S[\f)p Coognat Override Oﬂiiﬁgﬂ” Invajlil(;d/v Opr);eézgon Address Mcode | SpeedNo. (XDlm(;eH)
Single
Repeated
) 0 Absolute Enable Continuous | Invalid E\uto 16,744,447 0 0 0
Setting rangetype Relaive | Disble | Complete | Vad | Continuous
299 Constat 16.744,447 255 127 999
Con.(pos.)

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 posttioning data.
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3.2.1Separate operation
1) Positioning is complete upon positioning executed to the target position by one positioning start(POSB_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 mode and continuous operation mode.
3) Operation direction is decided according to position address value.
4) Operation pattern is of trapezoid with acceleration, constant, and deceleration stages according to setting speed and position data,
however the following operation pattem may be produced in compliance with et velue.
a) Norma operation pattern

Speed
Dwell Time
< > Time
- >
Positioning start O_n
(POS_AST) —|
BUSY On
(POSH_SRD, ST6[3)) A V‘E \
) On
In acceleration
(POSH_SRD, ST1[3))
On
In constant
(POSH_SRD,ST1[2)) on
In deceleration \
[1])
(POSH_SRD, ST1[1] o
In dwell A
(POSH_SRD, \ i
B On
Position passing A
signal(POSH_SRD, ST6[2))
n
Positioning complete A
(POSH_SRD, ST6[4])
Abnomal Operation patiem
If operation speed s set larger than position travel value If operation speed is set the same as bias speed
Speed
Dwell
«—> Time ) ¢ >
o Bias spee o
-_—
On: On:
Positioning start f —| Positioning start f —|
On On
y y
BUSY
BUSY On —
) In acceleration
Infacceleration
On
In constant In constant
On
In deceleration In deceleration
On On
In dwell Time
On On
Position
passing signal On On
Positioning Positioning
complete complete
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[Ex]
Operation pattem

Speed
Start op. step No. : O

Op. : single Op. : single

Op. step No.: 0 Op. step No.: 1

Op.: single

Op. step No.: 2

Op.: single

Op. step No.: 3

ol ime
Ll

On

Positioning start

(POSE AST)

On

BUSY
(POSH_SRD, ST6[3]) ——

Ira
Z

I

Seting in SM package

Number of program Stey Coordin ) Operation | invalidlv | ~ Operation Duwell
P Override P i P Address Mcode [ SpeedNo.
start commands No. ates method aid mode (x10 )
Absolut ' . i '
1 0 . Disable Continuous | Valid Single 100 0 0 0
Absolut ' . ) '
2 1 e Disable Continuous | Valid Single 200 0 1 0
Absolut ' ) ) '
3 2 5:” Dissble | Continuous | Veld Single 300 0 0 0
Absolut ! . ) '
3 e Disable Continuous | Valid Single 400 0 1 0
4
Program
MOD_ | MF
POSP_SRO
REO DOMNE
POS_ INF
FOSP_CRO i
REQ DOME; « BASE BASESTAT | »
ERR_RE=
ERR_IHNI POSP_RES l [ I
ey EPE%:!M : BT h REO DOME BASE BASESTAT  « 3L0T - ELOT 3T1 IMNF1
DUT’? POSP_OFF E r i CURRENT_P [
— 1P — REO DOME; » BASE BASESTAT = SL0T sLOT Cay O3 1 TI0ON L Bt AXIS ST2 INTZ
[ CURRERNT % I
BASE BASESTAT = 3L0T - SLOT aE1S AXIS Cwy  OLOCITY ST INF3
i CURRENT_HM [
SL0T sLaT aX1S AXIS MCO _CODE T4 I NFa
[ CURRENT_3S I
COMp - TEP_NHO ST5 INFS
_j STE[ I NF&
FLOAT_ORG FLOAT ING . FLOAT | MG
_START INFG[ 1] IMFG[ 3] DOME FPOSP_FLT
1P ; 1 - REQ DOMNE | »
BASE BASESTAT | »
SLOT ILOT
AEIS - AXIS
CHAMGE_BY WORD_TO_ DOy TEACHI NG
_ MM INT INFG[ 1] IMFG[ 3] INFE[G] FPOSP_TE&A
— 1P EN EMO | = 1> & | F REO DOME
MEW_POS 1T
EMwio0 1M1 ouT gy 10M BASE BASESTAT | »
— 3L0T - ELOT
START_BY_ T START . DON START
MET IMFE[ 1] IMFE[ 5] INFE[E] POSP_aAST I
A - : [ L et~ J i REOQ DONE - AXIS AXIS
[ STEP_NOMB
BASE BASESTAT |« ER e
i MEW_FPOSIT
3L0T SLOT ACT |« TOM FPRES
| ET
F A ) AXIS METHOD MOOE

Program 3.4 Single operation (retum to origin point)
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3.2.2 Repeated operation

1) Positioning is complete upon positioning executed to the target position by one start command(POSE_AST :rising edge
- ) and the dwell time elgpsed.

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

3) Thus, if change command of operation step No. is not previously executed, step No. “0” is assigned and then operated
a the next start command. Accordingly it is very useful in the sytem where severa operetion teps are repested.

4)  Operation direction is decided according to position address value.

[ Ex.1] Ifoperated only by postioning start [POSE_AST:ising edge - |
Operation pattem

Speed Start op. step No.:0

ep No. 0 is reportedif op. step No.
IS not changed after repeated
operation.

Op.:repeated
Op. step No.:1

Op.:single

Op. step No.:0

Op. step No.:0

Op.:repeated
Op. step No.:1 Time
>

On

Positioning start
(POSI AST)

[NRSPEN (RS ———
.
-

On

ousy W | sz | L

(POSI_SRD, ST6[3])

Setiing in SMW package
Number o S Coordi Operati fid [ Operati I
te oordin . eration | Invali eration Dwel
program N 0? ates Override r?]etho i Nalid pmo i Address Mcode | SpeedNo. x10 )
Positioning start
1,3 0 Abseolut Disable Continuous | Valid Separate 100 0 0 0
24 1 Abse"'“‘ Disbe | Continuous | Vaid | Repeated 20 0 1 0
2 Abseolut Disable Continuous |  Vald Separate 300 0 2 0
3 Abseolut Disable Continuous | Vald Repeated 400 0 3 0
Operation step 2 & 3 are not operated.
Program
Program is the same as program 34.
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[ Ex.2 ] Foperated by stat commandPOSH_ASTising edge - ] and operation step No. setting [POSE_SMCrising edge - |
Operation pattem

Speed

Start op. step No.:0 -
Op.step No.2 3 is repeatedly

operated if positioning start op. is
continued.

Op.:repeated
Op. step No.:3

Op.step No. set:2

Op.:repeated
Op. step No.:1

Op.:single Op.:single

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

o lime
Lol

On

Positioning start
(POSI_AST)

[NRSPEN (RS ———
.
-

On

BUSY _“ '_‘f Lﬁ 'ﬁ '_

(POSI_SRD, ST6[3])

Op. step No. set

[POSE_SMC]
Setiing in SMW package
Number o S Coordi Operati fid [ Operati I
tep oordin . peration | Invali peration Dwe
program No. ates Override method Nalid mode Address Mcode | Speed No. x10 )
Positioning start
1 0 Abseolut Disable Continuous |  Vald Single 100 0 0 0
2 1 Abseolut Disable Continuous | Vald Repeated 200 0 1 0
Number changing by operation step No.setting[POSE_SMC:rising edge - ]
3 2 Abseolut Disable Continuous | Vald Single 300 0 2 0
4 3 Abseolut Disable Continuous |  Vald Repeated 400 0 3 0
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Program 3.5 Single operation (seting operation step No,)

3-15
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3.2.3 Auto-operation

1)  Positioning is complete upon positioning executed to the target position by one start command(POSB_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 or repeated operation mode. If nat, error 66 occurs.

2)  Severd operation steps of auto-operation mode can be successively executed.

3)  Operation direction is decided according to position address value.

[Ex]

Operation pattem

Speed

Start op. step No.:0

Dwell Dwell

Op.:auto
Op. step No.:1

Op.:auto Op.:single

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

Op.:single
Op. step No.:3 Time
>

Positioni 1
(POSK_AST) A
1 on )
BUSY
(POSI_SRD, ST6[3]) 4 'ﬁ

Setting in SMW package
Number of , , . .
program Shjip C(;r:red;n Override Og:igzn lv;gdl O;i;:(r)ztéon Address MCode | SpeedNo. (XDr(/]e” )
start commands
o [P oste | conimoss | Vs | A 100 0 0 0
! 1 Abs:'”‘ Diabe | Continvous | Vald | Auo 20 0 1 0
2 Abi?Mt Disable Continuous | Valid Single 300 0 2 0
2 3 Abseolut Disable Continuous | Valid Single 400 0 1 0
Program
Program s the same as program 34.
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3.2.4 Continuous operation

1) Positioning is complete upon positioning executed to the target position without stopping operation step set to
continuous operation mode by one positioning start (POSH_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, emor 66 occurs.

2) 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 be executed only a constant speed.
3) Only the same direction is available for continuous operation mode, and operation direction is decided according to
position address value.
[Ex]
Operation pattem
Speed
Op. : repeated
Op. steo No. : 1
Op.:continuous .
Op. step No. : O Time
T T ;
1 1
. Alon H
Positioning start | 1 1
(POSK_AST) ! 1
BUSY
(POSI_SRD, ST6[3])
Setting in SMW package
Number of i " |
Step | Coordin ) Operation | Invalidiv |  Operation Dwel
program No ates Override method Al mode Address Mcode [ SpeedNo. K10 )
Positioning start
0 Ab?lm Disable Continuous | Vald Continuous 1000 0 0 0
1
1 Abseolut Disable Continuous | Valid Repeated 2000 0 1 0
Program
MOD_ | NF 5
POSP_SEDO
POS_[NF RELQ DOME[ «
POSP_CREDO
REL DOMEL « BASE - BASE STAT |«
ERR_IMI F-EDRSRF'__RREESS
— 1 E%QMI ET REOQ DOME[ « BASE - BASESTAT « SLOT s o 2 ke g o 2ot IMF1
DUT_? POSP_OFFE ! CURRENT_P
P+ REQ DOME - BASE - BASE STAT - SL0T SLOT Cay OZITION ARl AXIS STZ INTZ
CURREMT_W
BASE - BASE STAT ~ SLOT - SLoT AE1S - AKIE Cve  OLoC|TY T3 INF3
| CUREBEMT_M
SLOT SLOT ARIS aR1S MCDy  _CODE T4 IMFa
CUREENT_3
COMp - TEP_NO STG INFS
STE - INFE
ORIGIM_ST ORIGIM.DO ORIGIN
ART IMFEL 11 IMNFE[ 3] HE POSP_0ORG
= B [ty T REQ DOME
| BASE - BASE STAT -
AUTO_STAR START . DOM START
T IMFE[ 1] INFE[ 3] E POSP_AST [
—P % | F 1 + | RE DOMEQ- SLOT - SLOT ACT -
BASE - BASE STAT[: aX1S - AXILS
5LO0T SLOT AET[

XS - AXIE I

program s the same as program 34.
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3.2.5 Constant operation

1) Incongtant operation mode, the operation at speed set without target position is continued by speed control operation.
Since constant operation is not the positioning operation, it displays“ 0" for present position and is switched
2) over to undecided origin point Sate even if the origin point has been previoudy decided.
3) Accordingly, if the next operation step is & decided origin point state, returning to origin point shall be executed or
eration after floating point set setting shall be executed.
4) If confronted by decdleration stop commandin constant operetion, the correspondent step operation is
regarded as complete leading to the next operation step of position data a restart.
5) If confronted by deceleration stop command in acceleration stage, condtant stage, decdleration stage of the
congtant operation, it Sops as decelerated.
6) Operation direction is decided according to the prior position address.
(However, GBF-POPA is decided according to position address sign)

[Ex]
Operation pattem
Speed
Stopped as
decelerated by stop
\\ com. at constant \\ .
1
Op. : constant : Dwell Op. : constant : Dwyell
Op. step No. : 0 ' \l Op. step No. : 1 ' i Time
X % ; - f T ; - >
10n 1 : lon \ :
L A ' ) A | )
Positioning start | \ ' ' ) '
' ) ! ' [ (]
[ | A
BUSY ¥ ! { AF : ‘
(POSH_SRD, ST6[3]) \ \ L
1 \ 1
T \ T
Decel. stop com. A: ‘:
(POSI_STP) , : N
l
Floating point set set :
com.(POSm _FLT) \
y
Origin point return
complete sign by
Origin point return Origin point undecided by stop
command is to be re-decided
Seting in SW package
Number of program i ) i i i
ol prog S,\}ep Coordinat Overide Ope;ﬁtltén In\gl(;d/v Opere:jtmn Adess Mcode | Speed o Dl\néel\
Positioning start 0. &s metho ' [1oce (x10 )
1 0 Absolute Disable Continuous | Valid Constant 100 0 0 0
2 1 Absolute Disable Continuous | Valid 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) -> operation step No.
“1"assignment -> 2 start commands

In constant operation mode, dwell time is not available for G4F-POPA
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Akis information

ancelled if output prohibited by error

Command operation

Operation step No

Deceleration stop command

Program36 Constant operation(setting operation step No.)
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3.2.6 Positioning constant operation
Pasitioning of positioning constant operation is complete as switched from speed control operation to position control

1)

2

operation.

Speed control aperation is swiched to position control operation by,
Extemal input signal of ““ speed pasition control switching input signal’” and
Deceleration stop command (PO_STPiising edge - ).

By external input signal of “speed position control

O8sS | swicting inputsnel” _(POSH SRD,STS0) By decskertion siop commandPOSR_STPiisig ecge )
GF 1. Switched from speed control to position control
RO - 2. Origin point decision
; Origin point is decided as based on the value set at
G4~ Origin point return among positioning parameters in
FOA ) SIW package
3. Positioning is complete upon positioning executed
GA~ . as swifted to target address set at position data andthe
FOPB dwell time lapsed
1. Switched from speed control to position control
2. Origin point decision
’ C_)r_|g|n pomt 's decided as ba_sgd on the value set a ! Operated with the same step No. as position data when
Go~ origin point returm among  posiioning - parameters n re-started as processed with applicable step operation
FOA | SWhadege

3. Positioning is  complete upon positioning executed
as swifted to specified address set at position data
andthe dwell time elapsed

incomplete.

~Senarc |

External input signal of “speed position contral switching input signal”is valid only in positioning constant operation.

Deceleration stop command(POSB_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, error 45 occurs if speed position controkswitching signal 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 inclination for operation. Accordingly, stop can be followed as decelerated abruptly rather than deceleration inclination set by parameters.

Qperation direction is decided according to address position and target position address value prior to operation start.

[Ex]

Setting of origin point refum in positioning parameters of S package

Origin Return hMethod
Direction

Compensation |D
High Speed

Low Speed |5U

Address
Dwwell Time

" Forward  Backward
pulse
Z000 =10pps

#10pps

pulse

[5000
[10

x10ms

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

wposition control switching.

is set to origin point

Starting point retum Direction Forward/Reverse Correction HighlLow speeddress Dwelime

Setting of postioning data in SW package
Number of program i i i {
g S’\E(e)p C(;?Ldsm Override Ongztrsggn In\;]a}gd/v O;:;z;t;on Address M code Speed No. XDlvgeII
Positioning start : (x10 )
1 0 Abs:'”‘ Disatle | Continuous | Vald C"”Stzﬂ;(p"s'“ 10000 0 0 0
2 1 Abs:'”‘ Dissble | Continuous | Vald Sige 12000 0 0 0
3 2 Abseolut Disable | continuous valid repeated 12000 0 0 0
A A
I

ltems with no influence
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Rogram

-G3~POPA GAFPOPA GARPOPB : same as program 34.

-G6~POPA: sameas progam 31

Operation timing : refer to 3.1.3 for the details.

3.3 Positioning stop

Causes stopping the axis during posttioning are described.

3.3.1 Stop command and stop causes

Stop command and stop causes are as follows, which are dassified into stop per axis and simultaneous stop of all axes.
1) Ifstop 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  inear interpolation control execution, both axes under interpolation

control are stopped.
2)  ifsimultaneous stop command or stop cause for all axes is engaged, both axes are stopped at stop command ““ O™ or the point
of stop cause.
o Origin Manual pulse ‘ ‘ , M code
Positioning ) Jog Stop Axis operation state *3
Stop causes point , generator , "0n”
1 operation i -axis after stopped ,
refum’2 operation signal state
SIW upper limit ) Error state (error25)
Prompt stop Per axis . Unchanged
By parameter range exceeded Qutput prohibited
setting * SIW lower limit ) Error state (error24)
Prompt stop Per axis N Unchanged
range exceeded Output prohibited
Deceleration stop , )
Deceleration stop Per axis As stopped Unchanged
. command
By function block
Emergency stop Enror state (error21)
Prompt stop All axes N “0ff”
Command QOutput prohibited
External upper ) Error state (error23)
o Prompt stop Per axis N Unchanged
limit “on” QOutput prohibited
By extemnal External lower ) Error state (error22)
) o Prompt stop Per axis N Unchanged
signal limit “On” Qutputprohibited
Emergency stop Error state (error20)
Prompt stop All'axes N “Off”
“On” QOutputprohibited
By siw Deceleration stop _ )
Deceleration stop Per axis As stopped Unchanged
Package command
Deceleration stop , )
, Deceleration stop Per axis As stopped Unchanged
By teaching command
module Emergency stop Error state (error21)
Prompt stop All axes N “Off”
command Outputprohibited

*1:positioning means position control , speed control and speed/pasition Switching control by positioning data.

¥2.: Outer input signal of near zero point and origin point signal have no influence on positioning control if origin paint return is complete.
*3 . If axis operation state after stopped is output -prohibited, execute cancellation command(POSB_OFF:rising edge -

prohibition and reset error No.

*4: SIW upper/lower limit by parameters is unavailable in constant operation mode.

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

Deceleraion stop commandPOS_STPrrising edge - ) is processed differently according to acceleration stage, constant stage
and deceleration stage of operation pattem.

(1) Atacceleration/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 accurs,
no posttion passing signal occurs, and
M code signal of After mode among M code modesis not ““ On’™.
Afterthis, if stert command is inpit at Stop State,

left postioning 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) Atdeceleration stage

Enor occurs if degeleration stop commiand is input at deceleration stage, and positioning complete signal, position
passing signal and M code signal occurs just like the nomal stop.

If confronted by deceleration command at deceleration stage during positioning, stop is followed after posttioning
address reached.

2) Emergency stop, extemal input upperlower limit processing
If emergency stop command or extemal input upperlower imitis input during positioning control, pasitioning controlis
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 stop is processed at the moment when prompt stop cauise oocurs at deceleration 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 occurs during deceleration stop.

Positioning speed

Decel. Stop
Prompt stop

\ Pos. stopped by decel stop
\

Pos. stopped by prompt stop

external input upperflower limit,

Prompt stop causes:  internallexternal emergency stop,

sfw upperflower imit
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3.4 Restart after positioning stop
1) Restartafter deceleration stop command(POSE_STPxising edge - )
(1) If deceleration stop commiand input at acceleration/constant stage
Operation step No. in execution is performed if restarted after deceleration stop.
Restart is avallable by changing M code signal from “On™to *“ OF” ifWith mode has been used among M code modes.
(2) If stop command input at deceleration stage
The following step of the operation step No. in execution is performed if restarted after deceleration stop.
M code ““On’” signal is not tumed *“ On’” if With mode has been used among M code modes, however M code *“ On”” signal shall
be ““ Of”to allow re-start if After mode has been used.
2) After intemal emergency stop, extemal emergency stop, extemal input upperflower imit, st upperfower imit
Ifintemal emergency stop, extemal emergency stop, extemal input upperower limit and st upperower limitis input, positioning
moduleisat  output-prohibited stateand  origin point undecided state.
cancel  output-prohibited, re-decide  origin paint (origin paint refuming operation, floating poirt set setting) and
perform re-start operation beginning from the operation step No. “0”.
3.5Return to origin point (POSI_ORG:rising edge )
To e executed to check the machine” s origin pointwhen powered.
Origin point refum parameters shall be set per axis for origin point retum.
Referto4.1,4.6, & 4.7 for origin point retum parameters.
If origin point position is decided by origin point retum, origin point detection signal is not detected during positioning
Operation.

3.5.1 How to return to origin point
By near zero point (near DOG)
Origin point retum-processing methods by near zero point(near-DOG) are as follows.
(1)  originpoint detection after near zero point Off

(2)  orgin point detection after deceleration at near zero point On

origin point detection by origin point and upperfower imit

origin point detection by near zero point.

—~
CERGS)

(

>

Parameter items of S/W package which influence origin point return are as follows.
(1)  origin point retum-direction
(2)  origin paint compensation
(3) origin point retum-speed( highlow)
(@)  origin pointaddress
(5) dwell time for origin point return
-Referto 4.7 for the details.
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3.5.2 Origin point detection after near zero point OFF
Starting point retum-command (POSI_ORGrising edge - ) operation by approximate starting point and starting point signal is
as follows.

(1)  Operated by origin point retum at high speed as accelerated toward starting point refum:- direction as set.
(2)  Operated by origin paint retum at low speed as decelerated if outer input of near zero pointis engaged.
(3) Soppedifextemal signal of origin point signal is input after near zero point signal is changed from O™ to““Of”.

Soeed Origin point return at
A high speed Near zero point
/

Origin point return at low speed

»Time
\

_“-_-____--___
2 4

Near zero point Y

]
]
]
]
]
1
1
[ Travel value after near zero point “On”
kignal(poss_sro, sT5(3))

]

]

]

1

1

1

]

]

]

1

1

1

1

(|

1

Origin point signal

(POt SRD. ST5(4) Origin point undecided by

origin point signal if near zero
point is “On”

—
[ .|

A

Origing point
return com.
(POSI_ORG)

,p /s

RVO motor rotated once(PG1 rotated)

Origin point return

in process
(POSr SRD, STOMGN

><________
><___

Op. state
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" eenarc |

EX|

m

Origin point is not decided 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 return at high speed) and then from “On” to “Off"(deceleration stage -> origin point return at low speed).

‘ > | Origin point undecided if near zero point is *On”
Speed I

|

|

|

I

: y, Time

N d

'

I l 1
l |

AL
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 “On” to “Off”.

Speed )

rigin point undecided if near zero point is “On”

————o--

S Time
L

L 1 1 !
Near zero point signal 5 '
v

I

(POSI_SRD  ST5[3y
Y Y

Origin point
(POSI_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“On” to “Off”.

Forward rotation '

Reverse rotation

_

N —

|
:
i
Near zero point
(POSKI_SRD sqs[s])
ternal input upper/lower limit
(POSI_SRD  ST5[2/1])

Origin point return command
(POSI_ORG)

(POSI_SRD  ST5[1/2])

Near zero point
(POSI_SRD  ST5[4])

| |
| |
: . :

ternal input upper/lower limit ' ' t | '
: : :
| |
]

|
|
— T |
]
1

|
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 “On™ time is short, it is hard for positioning module to identify.

Near zero point +

J G3~FOPAIGA-FOPAIGARFOPB:10 , GORPOPA:1  above

L}

.
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3.5.3 Origin point detection after deceleration at near zero point ON
Origin point retum-command operation by near zero point and origin point signal is as follows
(1) operated by origin point retum at high speed as accelerated toward origin point retum-direction as set.
(2) operated by origin point retum at low speed 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 O’ or “Of” signal of near zero point during
origin point retum-operation atlow speed.

Speed

A Decelerated at near zero point “On”

Near zero point signal

\

igin point return at low speed

» Time
fter near zero point “On”

}P

Origin point undecided by origin point
signal if origin point return-speed is
being decelerated by near zero point.

Near zero

point signal
(POS® SRD. ST5I31

>
L —

1

(POS¥_SRD, ST5[4])
ERVO motor rotated once(PG1 rotated)
Origin point

return command i
(POSI_ORG)

Origin point return__ Y \
in process

Origin point
return done

V/
1
I
1
1
Qrigin point return in ><R_F_a_d;/

3

Op.state

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 return-operation at low speed via high speed and deceleration stage.
In other words, starting point is not decided by starting paint signal while starting point return-speedis decelerated.

2)Iffaced by outer input top/bottom limit signal prior o starting point after approximate starting point signalis changed from “Of” to“On”, the operation s the same asin 1 of 36.1.

3) If starting point signal”s “On” time is short, t is hard for position-decision module to identify.
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3.5.4 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

]

‘Z_ e ——

Origin point

Origin point return at high Direction switched by external upper/lower limit
Origin point decided
> Time
l Origin point return at low
Revers ' i
) ]
EXternal upper/lower limit
\ (POSH_SRD, ST5[1/2])

(POS¥_SRD, ST5[4])
Origin point

return command
(POSI_ORG) A

f

1
I
\ 1« SERVO motor rotated once(HG1 rotated)

Origin point return . A

NN

in process

Origin point
return done

_____Y-

Op state Ready Origin point return in Ready

previously “On” prior to outer input of upper/lower limit signal.

1. Origin point is decided at the moment when external upper/lower limit sig_rll_al is input if origin point signal is
ime

Direction switched by external upper/lower limit signal
Speed g

v

External upper/lower limit signal ]

origing point Fl £] £] £

(POSH _SRD, ST5[1/2]) +—|—

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

Eorward Direction switched at rising edge of near zero point signal

Origin point return at high speed / Direction switched at rising edge of near zero point signal

rigin point return at high speed

» Time

Origin point decided

Reverse

Origin point

return command
(Post_orG) A

1
|
! Near zero point ﬂ ﬂ
: signal 1Y 1Y
1
1
|
1

Origin point return
in process

return done

T

[}
I
Origin point '
l
1

|
|
Op. state ReaX Origin point return in ><?eady

1. If near zero point”s “On™ time is longer than deceleration time, the operation s as follows.

Time
Direction switched by external upper/lower limit signal

Forward Origin point retrn at high speed

i Origin point return at high speed

! -

Lo : | i’

H 1
Reverse l Deceleration ! ' '
stane : : ! !
1o
1

|
Origin Jpoint returniat low speed

Near zero point signal ; 3y £

(POSH_SRD, ST5[3])
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3.6 Manual operation
Manual operation includes JOG operation, manual pulse generator operation, inching operation, and position shift prior to
Manual operation.
3.6.1 JOG operation (POSH_JOG: level input)
1) JOG operation
controls positioning by jog command[POSE_JOG|
monitors position address value if changed by positioning operation through JOG command.
Information on JOG operation s displayed at 61 and 71 bits of output parameter ST2 in present operation state” s Bit
information Read function bloc{POSI_SRD)
6" bit of output parameter ST2 in present operation state” s Bit informition Read function block :
On: in JOG operation at low speed  Off: in stopping of JOG operation at low speed
T bit of output parameter ST2 in present operation state” s Bt information Read function block :
On: in JOG operation at high speed  Off: in stopping of JOG operation 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 ime and deceleration
fme among parameter setting items in SMW package.
JOG operation at high speed: with acceleration/deceleration pattem.

Sneard

vz

JOG operation atTow Speed: Wihout accelerationdeceleration patiem.

Soeed

Time
'Y

(2) If JOG speediis set exceeding the setting range, ermor occurs and operation is impossible.

JOG operation at high | 1 20000 (10 200,000 pps)
Seting ange JOG operation at low [ 1 10000 (10 100,000 pps) (Seting unt10pps)
Speed
Remark

Caution items for JOG speed setting are as follows.
1) Jog at high speed shall be carefully set as below.
bias speed < JOG at high speed < speed limit

Speed
Speed limit b = = = = = e e cccccc e e e

Biasspeel fe—e—efec e mmmcc— e

JOG at low speed can be operated regardless of bias speed and speed limit.
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3) Programming example
Conlition : To be repeatedly operated between random posiion’ 0 and ““ 10,000

Forward

0 \4 0,000 Position address

»
L4

Reverse l \

program 3.7 JOG operation

| Femai_

JOG command function block operation starts JOG operation if detected input parameter “REQ™ level is “On” and stops if “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
10,000,
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3.6.2 Operation of manual pulse generator (POSE_MPG:rising edge )

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

2) Operation of manual pulse generator

(1) ¥pemission command of manual pulse generator operation (POSI_MPG:rising edge - )is executed, manual pulse
Operationis 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 (POSI_MPG:rising edge - )is executed, manual pulse
operation is in prohibition stete by the following operation(start command, origin point retum command, interpolation
operation, JOG operation, Inching operation)

(3) Operated regardiess of starting point decided or undecided.

(@) Pulseinputfrom manual pulse generator is incremental or decrement at present positon.

(5) Shittdirection 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 inpit pulse
_l_l_l_l_ If phase Ainput pulse is ahead of phase B input pulse,
position address value s increment

If phase B input pulse is ahead of phase Ainput pulse

]
g or position address value is decrement
HOD_ INF
PISP_SAD
REQ TIONE!
POS_INF
POSP_CAD
REQ TIONE!- BASE  BASESTATL.
ERR_RES
ERR_INI POSP_AES
........ B RED TIONE}- BASE - BASESTATL- SLOT - SLOT STI-
ouT_PERM OUT_EN
T PDSP_DFFE CURRENT P
....... P RED TONEL BASE - BASESTAT - SLOT - SLOT CAl- OSITION  AKIS - AXIS sTel
I CURRENT ¥
BASE - BASESTAT): SLOT - sLaT BRI A0S Cvl OLOCITY ST3-
CURRENT_M
SLOT - SLOT BRIS AHIS MCD)- _CODE ST41-
CURRENT_S
J— CON)- TEP_NG STR-
JER— STRL
ORIGIN_ST ORIGIN, 00 IRIGIN
ART INFE[ 1] INFB[3] HE POSP_ORG
------ 1P} 173 17} 17} REQ TIONE [~
BASE - BASESTATL
AUTO_STAR START . DON START
T INFEL 1] INFB[3] E POSP_43T
—IP} 174 1/ 17 RED TIONEL SLOT - SLOT ACTL
BASE - BASESTATL BRIS aIS
MPE_ENABL HPG
3 INFE[ 3] POSP PG
______ P! ¥ RED TIONE} - SLOT - SLOT ACTL. b
BASE  BASESTAT)- BEIS ANIS
SLOT - sLaT J—
BRIS ARIS
Program 3.8 Manual pulse generator

INF1

INT2

INF3

IMFd

INFS

INFE
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3.6.3 Inching operation(POSH_INC:rising edge )
One of manual operation methods used to process minute move as determinate operation.
JOGcommand operation is hard to move to exact postion becatise operation starts and stops according to the command,
but via the inching command with travel vale easl set as desired the target is easy to reach.

Thus, after rapid move near to work posiion by JOG command(POSE_JOG), perform operation by inching command for
minute move to the exact work position to reach.

Settingrangeis1 99 pulse, and shift speed is set to 50pps.
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3.6.4 Shift to prior position to manual operation (POSH_RPT:rising edge )
Afunction used to retum to prior position address to manuial operation(JOG operation, Inching operation, manual pulse
generator operation) when the posttion is changeed into manual operation.
Shitspeed s setto 30Kpps.

Program 3.10 Shift to prior position to manual operation

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

3.7.1 Speed change command(POSH_VCG:rising edge )
Speed change is allowed only at constant stage among aperation pattems with available operation modes of single
operation, repeated operation and auto-operation, which used also for JOG aperation at high speed and origin point retum-
operation at high speed.
(However, G4RPOPB & GA~POPA are avaiable for constant operation mode.)

Setingrangeis 10 200,000pps(setting unit : 10pps).

Program 311 Speed change

Take precautions, if the difference between present speed value used in operation and newly changed speed value by speed
change(POSH_VCG:rising 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 error causes at this time, operation step No. drives the aperation step No. of “presently operated step No.+ 1”
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3.7.2 Operation step No. change by continuous operation(POSE NM)
Used only if aperation mode is continuous operation and at constant stage among operation pattems.
If continuous operation(POSE_NIM)commiand is used during operation, the operation is performed as shifted from presently
operated step No. to the next operation step No.
Continuous operation command s performed differently according to Absolute Coordinates and Relative Coordinates in
position data setting

If used in Absolute Coordinates

If used in Relative Coordinates

If continuous|
op. command
not used

Speed
Op.:continuou
Op. step No. : 1
! A
Op.:continuqus:
Op. step No.: 0 Time
f t —
Om 1 Pl P2
oL 1 |
Positioning startf ! !
(PO AST) ' N
|
BUSY
(POSm_SRD, STH[3)

Speed
Op.:contin
Op. step No. : 1
! A
Opl.:continuous:
Op. step No.& O Time
f t 1
on 1 Pl P2
o 1 |
Positioning St{} :
( POSHAST) \ t
On On !
BUSY
(POSE_SRD, STH[3)

If continuous|
op. command
used

|
|
|
|
T
|
|
|
|
|
|
|
|
1
Speed |
|
|
|
|
|

P2

BUSY
(PoSm_SRD,STEf)

Conti. Op. com
S T

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

|
|
|
|
T
|
|
|
|
|
|
|
|
1
Speed |
|
|
|
|
|

IS

on P1

BUSY
(PoSm_SRD,STE)
Oon

Conti. Op. com

1

1

1

on

T
(POSIN) '

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

If decided position amount is too smaller than operation speed in continuous operation mode, error 106 occurs hecause calculation is
unavailable. Please set operation speed of the step which was set to continuous operation mode a little lower.

Operation mode which can use operation step No.change by continuous operation(POSH_NM) is continuous operation, and the next
available operation modes for the operation step are single operation, repeated operation and continuous operation.

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

w S
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Program 3.12 Operation step No. change by continuous operation (POSE_NV)

3-36
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3.7.3 Speed change by speed override(POSH OR)

The override shall be set to allowable per applicable operation step at position data of SM package for application of
speed override Emor 60 may occur if operated with overide prohibited in the applicable operation step.at this tme
Use only at constant staged operation pattem, if not, error 56 occurs.

Setingrangeis1  15(setting unit: 10%). If speed is changed to other value than setting range, error 67 occurs.

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

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

Speed peed override available only at
A constant stage J

1

|

Accel. ) Constant
' .
ISpeed value set at /SPEEd override
—_ - -

lspeed data

Take the following precautions for speed ovenide application.

1) For higher speed
ax. speed dlowable a speed override is
Sjseed 150% of speed value set. Thus, max.
changeable speed is 15 Kpps.
Speed overriding
Speed  value \
st a Jeed—>p ¢ v
data: 10K pps \
\\
AY
Ay
\\ Time
2) For lower speed
Speed
A
Speed overridjng
Speed  value \ in. speed alowable at speed overri

set at speed—p
data: 10Kpps

N changeable speed is 1 Kpps.

deis
10% of speed vaue set. Thus, y

Time
\

[ R —— ¥

Error89 occurs if shift time is over 65535

»
T ”
1
1

A

o
Ll
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Caution shall be exercised for lower speed by speed override.

If reaching time to changed speed is over 65535 in comparison with the left value from speed overiding point to target address, error 89 occurs.
Operation modes available for speed override are single operation, repeated operation and auto-operation.

Error 57 accurs for the other operation modes and error 59 occurs if speed override is used when the operation

Is not by start command.

Program 3.13 Speed ovenide
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3.8 Upper/lower stroke limit
Pasitioning module includes extemal input stroke limit (extemal input upper limit signal, extemal input lower imit signal) and SAW
stroke limit (SMV upper imit, SW lower imit).

3.8.1 Outer 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
moclule.
Stroke limit of positioning module is to be installed inside stroke imitstroke end of the drive device for positioning
module to stop it promptly before reaching to stroke imit/stroke end of the drive device.
Enor23 if over top limit and error22 if below bottom fimit may occur.

Controllable range of positioning module

Upper limit lower limit
e )
<4 )
|
Stopper | Stopper
: Move to L
| Positioning starj |
|
. ! 1 .
1
1 Prompt stop if upper Prompt stop if lower !
limit detected limit detected
Limit Limit

Positioning
start module
Drive device

Pasitioning operation is not available if positioning module is stopped out of controllable range.
Move postioning module inside the controllable range by manuial operation(JOG operation, inching operation,
manual pulse generator operation) if stopped by extemal inpuit stroke fimit detection.
Output-prohibited can be cancelled and manuial operation can be executed even if out of the stroke range because
extemal input upperfower stroke limit emor is detected by the edge at positioning module.
Information on extemal input upperower stroke limitis displayed at 1¢ and 21 bits of output parameter ST5in
present operation state” s Bitinformation Read function bloc{POSIl_SRD]
1¢ bt 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
20 bit of output parameter ST5 in present operation state” s Bitinformation Read function block :
On: extemal input lower stroke limit undetected ~ Off: extemal 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
upper/lower stroke imi.
Please connect the signal surely to B contact if not used.
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3.8.2 SIW upper/lower stroke limit
SW upperfower stroke limit is for a function not to execute posttioning if operated out of upperfower stroke limit setting
range which is set at parameters of SW package.
Range check of upperflower stroke imitis performed at operation start and during operation.

Shift range of machine

1
S/W lower limit S/W upper limit

Function notto execute postioning by its applicable command if operated out of the setting range.
Information on SM upperfower stroke limitis displayed at 0h and 1% bits of output parameter ST2 in present operation
state” s Bitinformation Read function bioclPOSI_SRD),
0" bt of output parameter ST2 in present operation state” s Bitinformation Read function block :
On: extemal input upper stroke limit detected Off: extemal input upper stroke imit undetected
24 bit of output parameter ST2 in present operation state” s Bitinformation Read function block :
On: extemal input lower stroke limit detected Off: extemal input lower stroke limit undetected

SIW upperflower stroke limit is not detected at starting point undecided.
If output-prohibited occurs by upper/lower limit error, origin point return shall be re-executed after moving to starting stroke area by a
manual operation like JOG operation because it is switched over to origin point-undecided state .
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39 Random-positioned address value setting to origin point and present position change

3.9.1 Random-positioned address value setting to origin point
Randompositioned address value setting to origin point can be allowed through origin point retum-address
flems at SW package parameters.
Check of randompositioned address value of the set axis can be performed through present operation state” s code information
Read function block(POSt -CRD, output parameter CA) atfter fixed origin point setting or origin point retum is executed.
Also, the position present can be identified at SMV package monitor after floating point set setting or origin point retum is
executed.

3.9.2 Present position change(POSE_PRE:rising edge )
Present postion 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(POS1-FLT)

3.11

Used to set present position to origin point compulsorily without origin point retum-operation of the machine.
The setting position at this time is the value set at origin point retum address.

The following caution shall be exercised for program with the origin point fixed because fixed origin point setting(POSt -FLT) decides compulsorily
only origin point of the present position by origin point return address.

1. Removelreset error if occurred, cancell output-prohibited and,

2. Reset the fixed origin point and then,

3. Change operation step No. to operate by operation step No.assignment(POSI -SMC) for starting.

Teaching function
Afunction to change positioning address value of positioning data” s step No. setto positioning address by
merual 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.
GB~POPA has RAM teaching funcion and ROM teaching function.
G3~POPA GA~POPA and GA~POPB has only ROM teaching funcion.

3.11.1 RAM teaching function and ROM teaching function

1) RAMteaching funciion
Speed value and postion address valuie can be used as changed when positioning module is operated as powered on,
while the values are lost if powered off.
Only for G6R-FOPA
2) ROM teaching function
Speed value and postion address value can be used as changed when postioning 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. (available 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. (P0SI-S\C) 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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3.11.2 Speed teaching(POSH_VLT:rising edge )
Afunctionto change speed value of the speed No. set at postioning operation step.

Setting position data Setting speed data of speed No.
| | |
de ool el B ] ] - |
NI ] (I (] [ :u T 1
L ; . ? i
& ol R e 1] 4] :u i | |
& on Al A il I - -
TR ] i 1] ‘IE g T[] Eg T 0 o i|1
il | ]
- ! ] T T
& ool wWE e il | | I
E o Wl e i § L] [ | L
(& e Al i | T L
3 W gk 1 LI LI [ I
| ; L | g0 T 1]
& ool Wd g [0 i e . .

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

Program 3.15 Speed teaching
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3.11.3 Position teaching(POSI_TEA:rising edge )
Afunction to change position address value of position data.

Setting position data
Use position teaching when position address value
of position data ‘s operation step No. O though set
w | ol min l | . . .
e g8 ool vkl |snge I i to “ 100" is applied as changed. If position address
CENC NG 1] 0
3 = L] - .
T T T iT value of operation step No. O is always to be
NG v 0 i3 .
e feani | changed, set operation mode to repeated and
[ | |
i E: ;1 ol :ﬂ, i i change position address value to position teaching
w ds o vl =gkl (i g i
5 I i LI (POSB_TEA) prior to start

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

Setting in SW package
NE::;:):::Z?;T Coorgmate Override O{E:{Eggn In\;z;gdlv O;:(r)zgon Adaress Mcode | Speed No. (XDlmée" )
1 0 Relative Disable Continuous Valid Single 100 0 0 0
2 1 Relative Disable Continuous Valid Repeated 200 0 1 0
Number change by setting operation step No.[POSE_SMC:rising edge- ] : “2”
2 Relative Disable Continuous Valid Auto 1000 0 2 0
3 Relative Disable Continuous | Vald Auto 2000 0 3 0
! 4 Relative Disable Continuous Vald Auto 3000 0 4 0
5 Relative Disable Continuous Valid Repeated 4000 0 5 0
Number change by setting operation step No.[POSI_SMC:risingedge - | : “6”
4 | 6 | Relative | Disable | Continuous | Valid | Repeated | 10000 | 0 | 6 0

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

Progan

Program 3.17 setting operation step NoJ
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3.13  Parameter change in program (POSI-PRM:rising edget )
Some of parameters set in SW package can be changed by parameter change command(POS -PRMrising edget ).

Changeable items are as folows.
fems Setting range Description
Acceleration time 1 99 Acceleration ime changeable between 10 9990 .
Deceleration time 1 99 Deceleration ime changeable between 10~ 9990 .
High speed of JOG 1 20000 High speed of JOG changeable between 10 200,000pps.
High speed of , _—
1 20000 High of origin point retum changeable betveen 10 200,000pps.

origin  point refum oh speed of orgh po

0: With mode used
Maode mode 0 2 1: Aftermode used

2:M code mode notused

Parameter changeable only when operationis being stopped.




Chapter 3 Functions




Chapter 4 YW Package

Chapter 4 SIW p

ackage

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

L Seﬂ] E’ See 4.2 ] L Sele 45 j

See 4.1

*v.Untitled - PosPack
FiletE) View(¥) Comm(C} Mode

JelM) Data sm(gl)’/'Hem(ﬂ)

[ (O] %

See 4.2 -

See 4.4

e

= = T /
R v i I O
—Man Auis E—— |
1 it LY i @iz . I A Axis Maonitor | I Y Axis Manitar |
~CMD Axis =
| & X Cmd Y Cmd [ f|=
e — E Zt”S'“;”: Pl Z?S'";”: e
: ep Mo, ep No,:
[orG || asT | INT [[RTe ] | f= =" ¢
m Speed: #10pps Speed : #10pps
| 1 | I L]
LFLT | sTR | MoF | M | = M Code M Code :
RES TMPG = Error Code: Error Code!
H
@ |D Mo, : Error Msg.: Error Msg.:
ID Pulse =
— Ll
| o Mo, e
Il #10pps =0 Accel [ Equal ] Decel [] Accel [1 Equal [ Decel
| PRE| [T Pulse = [JBusy O cw occw OBusy Ocw occw
u
| WCG |l «10pps : O Dweelling [ Jog Hiah Jog Low [ Dweelling [ Jog Hiah [Jog Low
E [JEMG Stop [ Decel Stop [1EMG Stop [ Decel Stop
i [JORSATN [ ORG SET  [JORG Comp COJORGRTN [ ORG SET  [JORG Comp
u
& [ Zone #1 [ Zone #2 [ £one #3 [ Zone #1 [ Zone #2 [ Zone #3
u
= O Inhibit [ RERT M Code ON O Inhibit [ REPT O M Code ON
Ll
= [ Backlash [ ULMT ] LLMT [ Backlash [ ULMT O LLMT
Ll
o
u
= N =N = e RN RN RN R EEEE AR AN AR AN AR AN AR EEEEEEEEEEEEEEEEE
u

[ &Ms

| Puse2 | Slotd |

i

See 4.1 I; | S/ Packag
*FTE " MOk SRRCDT " Cofitil

[New package (POSPACK)]

e e R T

= EH= A

4

PIX0] 0] 3

A} %P

G

Resdy I'ﬁﬁéi'ﬁ'ﬁ"n' E—— INUM = | == Iﬂ'gIHSIEM W y

[Old package (POSITION)]
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4.1 Main manu bar
Control area of positioning files and communication ports to connect with positioning module and S/W package.
File View Communication Model setting Data setting Help

@ oo | TR || _Cm i ok | | omeeine || Vaerimond wa [ | _svnensm, |
Save a_s(ﬁ).‘. X-fis Posttion Datat@) Ctrl+G

_ Y-Axis Position Data(B) Ctrl+B
Print(P}... Ctrl+P D

e e T Speed Data(S) Alt+S
Exit(x)

4.1.1File

1) Open

Command to open a file prepared by SIW 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 SIW package in another name.
4)  Print

Command to print a file prepared by SIW 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

Positioning rmodule Print
Cur File Marne: Mo title

Positioning [GME PULSE 2 &xes]
- Print data
v i [~ % Auis Position Data

= pulser | ID FErmi |]5 T
I finch I=|degree I~ % &wis Position Data

[ ¥ Axis parameter o Framm 6 o

I pulzer | mn I~ Speed data
'l i I~ deares

Print Setup | k. I Cancel

5) Close
Command to close SW package program.
4.1.2 View
1) Tools
Command to display tools at SIW package.

=EHE| T 78| e ye xovosp| ®
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2) State display

Command to display the state barat the left bottom of SIW package

[ GEME

| Pulse 2

[ Siotd |

4.1.3 Communication
1) Communication port

Command to set serial communication port between computer and positioning module.

2)  Communication items

Cormnm Port

Comm Port im'I Sheed

FEarity

rﬁ' [omer = Even & Oddl

[ata) Bits

) 7 Eite
&) 8 Bife

¥ BEC Enalte

]

Stop Bitls)

& 2 Stap Bits

Cancel !

Command to select and send parameters, position data and speed data set in SIW package to positioning

module or to read positioning module data in S/W package.

F i rametat
[~ % AxE parametar
[~ = Aue Postian Dats
™ 5 Asie Pogifon Det
™ Epaed ek

Fead

Close

[izta :
Pragriss;

Send data from S/W package to positioning module

\&ad data of positioning module in SIW package

]
]

4.1.4 Model setting
1) On-line model setting

Used for pracessing SIW package data with positioning module equipped.
Pre-operation and monitoring of e ach axis are available only if set to On-line model.

2) Offline model setting

Used for processing SIW package data without positioning module equipped.

4.1.5 Data setting

Data preparing area for operation of positioning module.
Refer to Chapter 5 & Chapter 6 for the details.
5 types of data are available for the setting.

1) X-axis parameter

2) Y-axis parameter

3) X-axis position data

4) Y-axis position data
5) Speed data

4.1.6 Help

Area to display the version of SIW package.
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4.2 Shortened icons
Commands in 4.1 are shown via the shortened icons for quick processing.

Module setting(off-ine)
X, position data

Open Print Read/Write L’X, parameter QSpeed data ]
N S| 5 7 5 O | xp P %0 yo <P |
@“ (o) [J (o) |y U8
Y, position data

Module setting(on-ine)

4.3 Pre-operation mode
Area for pre-operation of pasitioning module through S/W package.

Mon Axis . .
(it Ll o2y [

CMD Axis
Seed.3.3 =_L(;- %Cmd ¢ ¥ Cmd
~CMD

See434 LL1| [ora|[ asT || T |[RTP |

| FLT || STP || MOF || 1 |

Pulse

xlﬂpps

ﬁ l— Pulse
l]— % 10pps
1
e e e

Jog
’7 <<|<|>|>>|

Seed.35

4.3.1 Monitoring axis selection

To select an axis desired to monitor by positioning module.

X-axisand Y-axis can be selected as available according to the module.

Ifno 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.

To start monitoring select the icon “ Monitoring start” which will 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 pre-operate

To select an axis desired to pre-operate or JOG-operate in S/W package.

Any selected axis here can be pre-operatedin 4.3.4 & 4.3.5.
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4.3.4 Pre-operation by S/W package

Related
Shape of SW Icons Terms Description of the terms function
package block
0O R @||Orgin Origin point retum-operation FosH ORG
A s 71|Ansat Operation start POSH AST
| N T| | Linear Interpolation Linear interpolation start FOSH_INT
m Retum To Position Retum to prior position to manuial operation POSH_RTP
F L 1 Floating Point Set Floating point set setting POSH AT
B 1 f|sm Deceleration stop POSH_STP
M O  F[MCodeOf M oode off POSE MOF
N M| [NextMove Continuous operation FOSE NM
R E S| [Reset Enor reset PCSH RES
MO 0 F F| | Pulse Out Inhibit Output-prohibited cancelled POSE_OFF
BT
%ﬁﬁﬁ i PG |wnaPkeGery _[VPGdoned FCSIVFG
“res | ofF g Position teaching
= . _ No.(stepno.):setingrange0 299
Erﬁrﬁ::.“ Poston Teaching Pulse(position  address)seting  range+ FOS_TEA
T 16,744,447
EEIE-_ Puiee Speed teaching
%:.:::; Velociy Teaching No(speed data No)setingranged 127 RS LT
T o — X10pulse(speed data):setfingrange0 20,000
Ry Present posiion preset
Preset Pulse(position  address):setting ~ range+ | PCSN_PRE
16,744 447
, Speed change
Velody Chenge X10pulse(speed data)setiing range0 20,000 FOBILVOG
. Speed ovenide
Ovende X10%:setingrangel 15 FELR
SetMove Data ' No.assignment
. i ¢ Number Change mNﬁ?sem;farggeo 299 FOBI_S\C
| N C Inching(forward) Inching start RS ING.
| N C | |inching(reverse) Pulse(position address) setingrange-99 99 -
Click the icon to execuite an applicable command.
4.3.5 Jog operation by S/W package
Shape of SW Icons Terms Description of the terms R(_elated
package function block
[«] [J0GHghSpeedReverse  [Reverse high-speed JOG operation
FOG« e JOGLowSpeedReverse |Reverse lowspeed JOG operation FOSH G
JOG High Speed Fomard ~ |Forward high-speed JOG aperation -
JOG LowSpeedFoward | Forward lowsspeed JOG operation

Click the icon to execite an applicable command, and click once more to stop the command.
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Chapter 5 Positioning parameter
Parameters to be setin S/W package are described.
Be careful that SIW package is changed from POSITION to POSPACK with simultaneous control available if 2 axes used
and its terms modified also.
Parameters of S/W package are structured as shown below. The parameter items shall be set per axis.

Check

Cancel

[New package(POSPACK)]

: To write parameter setting vaue by positioning module
- To read parameters used in positioning module to SW package

: To monitor or save new parameter setting vaue as changed

To cancd new parameter setting value and use previous value continuoudly

r
| : ;

! Aceel, Time #10ms D,acel. Time {100 #10ms

: Backlash pulse Bias Speed iu #10pps
' Upper Limnit |]5?4444? pulse Lower Lirnit |_]5?4444? pulse
' | Speed Limit |20|]gg ®10pps Pass Time |5 #10ms
T
! Output Dir, M Code Mode See54

See5.2 i ( £ A Type & B Tupe [ £ With ¢ After # None
!
: — Rotation Jog Speed
[ & Farward ¢ Backward High L See 5.5
1 = |50 aw [50 #10pps
1
I’ — Origin Return Method — Origin Return Method
' & after Mear Zero signal 'On’ Direction ¢ Forward ¢ Backward
1 ' ' . ' '
¢ after Mear Zero signal "On" and "Off f

: . e Compensation [0 pulse
! = by Near Zero S!gnal and Limit signal High Speed |SDDD w10pps
: ¢ by MNear Zero signal only Low Speed I—ED %10pps
i ~ Zone Setup Addressl. |[| pulse
|| Range:- 16,744 447~+1.744.447 pulse] Dwell Time 70 #10me
' OM Begin OM End

See5.8 ! Zone #1 o [0
Write Fead 0] Cancel

' Zone #2 [0 [0 |
' Zone #3 [0 0 |
1
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Qutput Dir,
_came

Se 5.3

arameter set{PULSE)

! Accel, Time |||!|! =10ms Decel, Time i]ng = 10ms
Backlash ||] pulse Bias Speed ig #10pps
| Upper Limit 16744447 pulse Lawer Limit 16744447 pulse
Speed Limit |zgggg ®10pps Pass Time |5 = 10ms
& B Type ( " With " After & Mone
— FRotation —dJog Speed
f+ Forward " Backward High W‘“‘“‘“ Law ,50— »10pps See b5

~Origin Return Method
i after Near Zero signal "'On’
i after Near Zero signal 'On’ and "Off

i by Mear Zero signal and Limit signal

— Qrigin Return Method

& Backward

pulse
#10pps

Direction " Faorward

Compensation |D
High Speed |EDDD

" by Mear Zero signal only Low Speed |5n— #10pps
~ Zone Setup Addresel. ID— pulse
Rangei- 16,744, 447~+16.744.447 pulse] Dzl Tonz  FI Voo
OM Begin Or End
Zone #1
See5.8 ZZ;E 42 :E :E Witite Read | Ok I Cancel
Zone #3 [0 [0 |
[Old package(POSITION)]
m Terms modified
Related o After modified
. Before modified (POSITION Remarks
tems ( ) (POSPACK)
Bias speed Bias speed Re_fer 0513
51 Unitchange pulse/sec ~ x10pps
' Stroke upper limit SIW upper limit Referto5.1.4
Stroke lower limit SIW lower limit Referto 5.1.4
54 No None Referto5.1.3
55 Jogging speed JOG speed
Return after origin point L/S | Origin point detection after
detection Near zero point Off
Return upon origin point LIS | Origin point detection after
56 detection deceleration at near zero point On
Returm i no origin point IS Origin point det.eclnon by origin point
and upper/lower limit
Retur fno phase Z Origin point dgtectlon by
Near zero point
58 ON position ON start point
' OFF position ON end point
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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 6.2 See 6.6 ] [See 6.8 See 6.10
[
See 6.1 See 6.3 See 6.7
S E C ] d 0‘ C; | lid ' i : ) D 'II =
tep|Coor YEr p. nvali Speed we
No. |inates| ride |Method| /¥alid D brler)) Gl sl Gede Mo {x10ms) oy
2 abhs dis cont invalid |[single u] u] u} u]
i ahs dis cont invalid |[=ingle u] u] u} u]
4 ahs dis cont invalid |[=single u] a o u]
5 abs dis cont invalid |single u] u] u} u]
B ahs dis cont invalid |[=single u] u] u} u]
7 abhs dis cont invalid |[single u] u] u} u]
a8 ahs dis cont invalid |[=ingle u] u] u} u]
9 ahs dis cont invalid |[=single u] a o u]
10 ahs dis cont invalid [=single u] u] u} u]
11 ahs dis cont invalid |[=single u] u] u} u]
12 abs dis cont invalid |[=single u] i} u] u]
13 abhs dis cont invalid |[=ingle u] u] u} u]
14 ahs dis cont invalid |[=single u] a o u] :J
Write Read | QK Cancel I |
[New package(POSPACK)]
: To write values set a position data by positioning module
: To read position data used in positioning module to SW package
crek [ : To monitor or save new value set a position data as changed
Caed : To cancd new value set a position data and use previous value continuoudy
m How to prepare
ems Sep. | Coordina Override Openratlo Invald |- Operation Address M code Speed Dwell
No. | tes Ivalid mode No.
Method
Method - Use the mouse to select applicable cell
Detalls of Use the mouse to select applicable cell and to
eczz”s 0 define the details directly.
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See 6.10

i 1] 1] 1] 1]

k. I I I I
2 AB3 dizable 0K Ves Single 1] 1] 1] 1]
3 AB3 dizable 0K Yes 3ingle 1] 1] 1] 1]
4 AB3 dizsable 0K Ves 3ingle 1] 1] 1] 1]
5 &B3 disable 0K Yes Single 1] 1] 1] 1]
6 AaB3 disable 0K Yes 3ingle 1] 1] 1] 1]
T b3S disable 0K Yes 3ingle 1] 1] 1] 1]
g aBs disable 0K Yes 3ingle 1] 1] 1] 1]
9 &b disable 0K Yes 3ingle 1] 1] 1] 1]
10 4B disable 0K Yes aingle 1] 1] 1] 1]
11 4B disable 0K Yes aingle 1] 1] 1] 1]
12 &Bs dizable 0K Ves Single 1] 1] 1] 1]
13 ABS dizable 0K Ves Single 1] 1] 1] 1]
14 ABs dizsable 0K Ves 3ingle 1] 1] 1] 1]
15 &BS disable 0K Yes Single 1] 1] 1] 1]
16 &BS disahle 0K Yes Single 1] 1] 1] 1]
17 #B3  disable 0K Ves 3ingle 0 0 0 0
18 4B3  disable oK ¥es 3ingle 1 1 1 0 =]

[Old package(POSITION)]

Double-click here to display the screen below.

Viove Data Set(PLULSE) Step:0

Lol : [~ Over Ride Enable -
i "increm;;tal I~ 0Op End
I~ Current Data Ho Skip —=
—0p Mode—————
& Single Pos dddress [0 Pulse —
" Repeat [ otz [o 0~ 28
~ o Speed Mo, ID— 0~ 127 ~—
 Cont i nuous Duell Tine [0 x10ns T~ See 6.9
" Const
¢ Const(Pos) [ | Concel | TSee 6.10
m Terms modified
Related items Before modified (POSITION) After modified (POSPACK)
6.1 Step
6.2 Method Coordinates
64 Operation Operation method
65 Skip Invalid/Valid
6.7 Position address Position address(pulse)
69 Speed NO. Speed No.
6.10 Dwell Dwell time(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

applicable step No. executes positioning operation.

“If 6.5 Invalid/valid” setting is |valid| :
invalid| : applicable step No. is skipped over until “6.5 Invalid/

“If 6.5 Invalid/valid” setting is
valid” setting is 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|ative|

[Coordinates]
6.2.1 Absolute Coordinates (control by absolute method)

A) Positioning is controlled from Start address to target address (Set & positioning data).
B) Positioning control is executed as based on the address (origin point address) assigned a

origin point return.,
C) Shift direction is decided according to start address & target address.
start address < target address : position decided forward
start address > target address : position decided reverse

[Ex]
Iforigin point return addressis 1000 and  target address is 8000, forward travel value is 7000(8000-1000).

Setting in S/W package
Setting at position data

Setting at parameters

Qrigin Return Method

Dl

Address | M Code

[1] [1]

Direction ¢ Forward ¢ Backward
Compensation [0 pulse
Shep Coond| Ovar | 0@, Inwalid
inates| ride |Melhod| Valid)] 2P Mad=

(] Dmel

i | 10)

High Speed {5000 = 1lpps Ho.
L e ISD g [x] abs ds ol Invalld  [single
Address Too0 pulse . ’ )

Dwell Time |m— s 10

Results of positioning
8000

It‘ Travel value:7000
Specified address

Start point address

Control by absolute 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, error 76 occurs. Available operation modes are separate,

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

A) Positioning is controlled at start address as much as target travel value.

B) Shift direction is decided according to travel value sign.
If shift direction is + (or no sign)  position decided forward (address incremental direction)
If shift direction is - : position decided reverse (address decremental direction)

Start point address

Reverse « »Forward

~ -
shift direction if sign is- Shift direction if sign is+

[Ex]
Iforigin point return address is 5000 and  target address is —7000, position is decided at -2000.
Setting in S/W package

Setting at parameters Setting at position data

Origin Aedim Method
D ection ™ Farwnrd 1% Backeand

Companssdon [T buks

sl ﬂu ; Coord| O O | Invald op Adich Spead | Dwell
(]u] Lol 1l

Low Spead [5] oz indunl ride | Method | fakd - Mo M Coda Ho.  |dx10ms]

Advess [=ili] puksg iro de  [cort ol I:-r\r'_qle ] 1] [i] [i]

Dwall Time [T | #ite

Results of positioning

- 0 5000
.I | | | | I + I
I I I I I I I
T' Pos. decided reverse (travel value-7000) .¢

Specified address Start point address

6.3 Override
Override of position data means speed override classified into fallowable| and [prohibited|

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 pattern. If used at others “error 56”occurs.
Available operation modes are separate operation, repeated operation and auto-operation.
The speed will be with acceleration stage and deceleration stage if changed by speed override.
Settingrangeis 1 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

20,000 X 1.5=30,000 (30Kpps).
If speed override is to be continuously used, the operation shall be as hased on the speed value as set at speed

data.

Refer to 3.7.3 for the details on Override.
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6.4 Operation method
Operation method of position data includes [continuous|and [complete| only available for

G3F-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.assignment[POSE_SMCrising edge - ] prior to the next start command[POSH_AST.rising edge - ].
If start command is used without operation step No. change, error 119 occurs.

6.5 Invalid/valid

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 , 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

Repeated operation

Auto-operation

Continuous operation

Position control

Speed control Constant operation
Speed control | Positioning
+position control constant operation

Be careful that changing methods from speed control to position control differ according to positioning modules when positioning constant operation is used.
1)In G3F-POPA, G4F-POPA & GAF-POPB, speed control is changed to position control by deceleration stop[POSB_STP:rising edge - ] and

2)In G6F-POPA, changed by outer input signal of “speed position switching input signar”.
Accordingly, deceleration stop[POSH STPrising edge - ] is regarded as a stop command in G6F-POPA with origin point undecided.

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[POSH_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.
Settingrangeis 0 255.

How to use M code in program
1) M code No. Read is allowed by present operation state’s code information Read[POSB_CRD s output parameter MCD.
2) On/Off state of M code operation can be checked by present operation state”s bit information Read[7* hit of POSE_SRD’s output parameter ST3].

Refer to 5.4 for the details.

6.9 Speed No.
It means the number of peed data set a speed data available per operation step No..
Settingrangeis0  127.
Speed data value of speed No. is changeable in program by speed teaching[POSH_VLT:rising
edge- ]

6.10 Dwell time(X 10 )

assigned prior to the next positioning operation after one positioning operation is
complete.
Settingrangeis 0 999 (setting unit: X10 ).
If setting dwell time value is 50, actual dwell time is 50X10 (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
o[ 1 g2 [ = A [ & E | 7 B [ a =]
2 m 0 i i i [x] ] 5] ] 5] ]
g |9 1] [a] 1] (=] ) =] 1] [x] a}
pla = i i i fa] i [a] (i o f
ced an |0 n [a] 1] [=] &} [=] 1] {a] (i}
. a 1] [x] 1] (=] (n} [m] n [u} n
unit ;g a o fi] i (] o [x] 1] [x] 1]
dis B |0 [1] [1} [1] [] I [x] [1] [x] (1]
pla 70 |2 1] (1] [i] [x] I [x] [1] o] i
AR ————
BN |l
nnm 1 L =
Wl | Flmutl al | cancut| | \
\ISDeed No. is 841
INew packegefPOSPACK]!
* * V * [SpeedNo.]
i SteprfDut-q'. : r---|i : :'___IE :'____I
A L N
AR 3 o o o
AT ol X o o O X o
I o O o I
A e o o 1 o
AL o o o O
AR o < o R
A o o o o
I o < o ) o 1
1 :9: [T ?5”0 :I 4] :lD :I EF:ID 1
I R o ) o O ) o S ifo |
A LRS- T < ST :
i lerm 0 Pm T it 8 10 :
A X o o O o YL o
TR o L 3 O &1
I oY o O ) o A
LE= == 1 [ttt | L t--
[Next speed No.] :____:> ENext:» ”E—DI{=_| \Cancal |
e L 1 !
‘ ‘ ‘ ‘ {Enter speed data hera]
package
[Old nackace (POSITION)I

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

Setting range of speeddatais 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[POSH_VLT:rising edge - ].

‘ Caution for speed data setting
hias speed < speed data < speed limits
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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 Remaiks
1 POSP_CRD |POSP CRD |POSB_CRD |POSP_CRD Present operation state”s code information 791
For module Read
2 iomaon POSP_SRD |POSP_SRD |POSB_SRD [POSP_SRD :rezsdent operation state”s bit information 7.2.2
3 Ao, POSP AST |POSP_AST  |POSB AST  |POSP_AST | Start 7.3.1
4 Operaon POSP_INT POSB_INT POSP_INT Linear interpolation start 7.3.2
5 POSP_ORG |POSP_ORG |[POSB_ORG |POSP_ORG |Origin point return operation 7.3.3
6 POSP_INC  |POSP_INC POSB_INC  |POSP_INC Inching operation 74.1
7 ol POSP_JOG |POSP JOG [POSB JOG |POSP_JOG |JOG operation 7.4.2
8 Operaon POSP_RTP |POSP_RTP [POSB_RTP |POSP_RTP |Return to prior position to manual operation | 7.4.3
9 POSP_MPG POSB_MPG Manual  pulse  generator  operation 244
allowable

10 Teahing POSP_TEA |POSP TEA |POSB TEA |POSP_TEA |Position teaching 7.5.1
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 Sib POSP_NM  |POSP_NM POPB_NM POSP_NM Continuous operation 7.6.3
15 Operaon 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_STP" _1POSP_STP® POSB_STP  |POSP_STP | Deceleration stop(*:only in V1.0) 7.6.6
18 POSP_TMP |POSP_TMP

19 POSP_EMG |POSP_EMG |POSB_EMG |POSP_EMG |Internal emergency stop 7.7.1
20 Emr |POSP_OFF [POSP_OFF |POSB_OFF |POSP_OFF |Output-prohibited cancellation 7.7.2
21 POSP_RES |POSP_RES |POSB RES |POSP_RES |Error reset 7.7.3
22 POSP FLT  |POSP_FLT POSB_FLT POSP_FLT Floating point set setting 7.8.1
23 | Oters |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.

Proect (P)

\

Library insertion (1)

G3F-POPA

Special.3fb

— | G4F — POPA

G4F - POPB

Special.4fb

G6F — POPA

Special.6fb

Select

Select

GM3  series reg.

GM4 series reg. .

GM6  series regi

gl Egiel &gl
—EHI ARE 2022

AED |

=2 |

= Qalart Add (AN tn dienlav the erreen halnw

For GMWIN 3.1 or above (Ex. of G3F-POPA)

ENERERE

AR (]): | Lib

COMMUNL 3 tdlib, 3fu
la] mkstdlib, 3fu
] REMOTE3, 3fb
l#] REMOTE4, 3b
o AL 3

|SPECIAL, 3b

ENEEENTETRES
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7.2 Function Block for module information Read

7.2.1 Code information Read at present operation state

(Status Code Read ~ G3F-POPA/GAF-POPAIGGF-POPA:POSP_CRD, G4F-POPB: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

Paamet

Data

ype Class or ype Description
Request area of Function Block execution
REQ BOOL Function block executed if “0-1"(level detection) with connected condition to this
- — area as composed during program execution.
POSIGD —
- Base position No.
7RO DONET BASE  [USINT Setting area of base No. positioning module is equipped on
. st Input Settipg range : GM1 series(031), GM2 series(0 7), GM3/4 series(0 3), GM6 series(0 )
Slot position No.
8ot AT SLOT  |USINT Setting area of slot No. positioning module is equipped on.
daxis ot Setting range .0 7
Assignment area of axis to use
MoT AXIS USINT If “0”, X-axis operates
on + If “1”, Y-axis operates
- State displaying area of FunctionBlock execution complete
DONE [BOOL If Function Block execution complete without error, “1”is output as kept until the next execution starts. If error
occurs, “0™ is output.
STAT  |USINT Eror-state displaying.area . , -
Output If error occurs during Function Block execution, error No. is displayed.
CA DINT Present position address displayed.
CV UINT Present operation speed displayed.
MCD USINT  [Present M code value displayed.
CDN UINT Present operation data No. displayed.
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7.2.2 Bit information Read at present operation state

(Status Bit Read  G3F-POPA/ G4F-POPA  G6F-POPA: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 -
ype Class er Datatype Description
Request area of Function Block execution
REQ BOOL Function Block executed if “0-1"(level detection) with connected
_ poa g — condition to this area as composed during program execution.
- Base position No.
R0 povEt BASE  |USINT Setting area of base No. positioning module is equipped on
Setting range : GM1 series(031), GM2 series(0 7), GM3/4 series(0 3), GM6 series(0)
depae AT L Input —~
Slot position No.
A sor st SLOT USINT Setting area of slot No. positioning module is equipped on.
s @l Settingrange: 0 7

Assignment area of axis to use
I3+ AXIS USINT If “0”, X-axis operates
If “1”, Y-axis operates

St &
State displaying area of Function Block execution complete
S5 ¢ DONE [BOOL If Function Block execution complete without error, “1”is output as kept until the next
56 L execution starts. If error occurs, “0” is output.
Error-state displaying area
STAT USINT If error occurs during Function Block execution, error No. is displayed.
ST1 BOOL
[ARRAY]
BOOL
Output ST2 [ARRAY]
BOOL
T3 |jARRAY]
ST4 BOOL
[ARRAY]
BOOL
STS [ARRAY]
BOOL
STO |iaRRAY]
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1) Contents of autput parameters STL ~ ST6 in present operation state’s bit Read function block are important information surely to
apply in program.
Bit No. STL ST2 ST3
[0] |In dweli(Bit:On) Upper limit detected(Bit:On) Unused
[1] [In deceleration(Bit:On) Lower limit detected (Bit:On) Forward (Bit:Off),Reverse(Bit:On)
[2] [In constant(Bit.On) Emergency stop detected (Bit:On) ZONE#1(Bit:.On)
[3]  [In acceleration(Bit:0n) Pulse-out prohibited(Bit:0n) ZONE#2(Bit:0n)
[4]  [Atstop state(Bit:On) Inching complete(Bit:On) ZONE#3(Bit:On)
[5] |In returning to origin point(Bit.On) Position teaching complete(Bit:On) Repeated operation complete (Bit:On)
[6]  [In positioning(Bit:On) In JOG low-speed operation(Bit:0n) Positioning operation complete(Bit:0n)
[7]__[In interpolation operation(not for GAF-POPA) In JOG high-speed operation(Bit:On) M code On(Bit:On)
BitNo. ST4 ST5 (terminal signal) ST6
[0]  {In origin point compensation(Bit:On) Speed position control switching (only for G6F-POPA) Unused
1 glo&%cklash compensation(BitOn)(not for - GGF- External upper limit signal(Bit.Off) Error
[2]  [In next move(Bit.On) External lower limit signal(Bit:Off) Position passing
[3]  [In speed overriding(Bit:On) External near zero point signal.(Bit:On) In operation(Busy)
[4]  |Unused External origin point signal.(Bit:On) Positioning complete
[5] |In stopping as decelerated & stop|Unused Origin paint return complete
complete(Bit:0n)
[6] |Speed teaching complete(Bit:On) Unused Origin paint undecided
(valid only in G3F-POPA/GAF-POPAVL0)
[71 |Speed change complete (Bit:On) External emergency stop signal,(Bit Off) Unused
(valid only in G3F-POPAIGAF-POPA_VL0)
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7.3 Function Block for auto- operation

7.3.1 Start
(Auto Start  G3F-POPA/ GAF-POPA/ G6F-POPA:POSP_AST,  G4F-POPB:POSB_AST)

Output parameter ACT will be “1" if one positioning is complete by operation start command of positioning

module.
Function Block Paramet | Data -
ype Class or ype 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 position No.
BASE  [USINT Setting area of base No. positioning module is equipped on
Input Setting range : GM1 series(0 31), GM2 series(0 7), GM3/4 series(0  3), GMS6 series(0)
Slot position No.
SLOT  |USINT Setting area of slot No. positioning module is equipped on.
Settingrange: 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 Function Block execution complete without error, “L” is output, and if output
DONE - BOOL parameter ACT is “1™with internal processing of Function Block complete, “0”
is output.
Output Eror-state displaying area
STAT  |USINT If error occurs during Function 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)Relation between output parameters, DONE and ACT

REO  Function Block execution by 1st REQ

DONE  Function 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
succeeding operation step No. to continuous operation.
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7.3.2 Linear interpolation start
(Linear Interpolation ~ G3F-POPA / G6F-POPA:POSP_INT,  GAF-POPB:POSB_INT)

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

Funcion Bock Class D Description

type er type

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 position No.
Input BASE  |USINT Setting area of base No. positioning module is equipped on
Setting range : GM1 series(031), GM2 series(0 7), GM3/4 series(0 3), GM6 series(0)

Slot position No.
SLOT  |USINT Setting area of slot No. positioning module is equipped on.
Settingrange: 0 7

State displaying area of Function Block execution complete
If Function Block execution complete without error, “L” is output, and if output

DONE  |BOOL parameter ACT is “1”with internal processing of Function Block complete, “0”
is output.
STAT . . o
output X USINT  [X-axis error information displayed
STA\I 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

(Origin -~ G3F-POPA | G4F-POPA / G6F-POPA:POSP_ORG, = G4F-POPB:POSB_ORG)

Operation command to find the machine’s origin point by origin point return-processing methods with direction,
compensation, speed (high/low), address and dwell time set at origin point return-parameters of each axis. If
complete signal of origin point return is turned On, origin point return-operation of the machine is complete.

Funcion Bock Class D Description

type er type
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 position No.
BASE  |USINT Setting area of base No. positioning module is equipped on
Input Setting range : GM1 series(031), GM?2 series(07), GM3/4 series(0 3), GM6 series(0)
BAE ST Slot position No.
SLOT  |USINT Setting area of slot No. positioning module is equipped on.
Settingrange: 0 7
AXIS 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 If Function Block execution complete without error, “1™ is output, and if output parameter

ACT is “1"with internal processing of Function Block complete, “0”is output.

Eror-state displaying area

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

REO DONE

sLot ACT

Output [ STAT  [USINT

7.4 Function Block for manual operation

7.4.1 Inching operation
(Inching  G3F-POPA / GAF-POPA | G6F-POPA:POSP INC, ~ G4F-POPB:POSB INC)

Function Block Paramet | Data -
ype Class er ype Description
NG — Request area of Function Block execution at rising edge
- REQ BOOL Function Block executed if “0-1"(rising edge) with connected condition

Jrp DONEL to this area as composed during program execution.
Base position No.

1€ swr BASE  [USINT Setting area of base No. positioning module is equipped on

sor AcT b Setting range : GM1 series(031), GM?2 series(07), GM3/4 series(0 3), GM6 series(0)
Slot position No.

s SLOT  |USINT Setting area of slot No. positioning module is equipped on.

4 ROT Input Settingrange: 0 7

oK Assignment area of axis to use
7 _AMT AXIS USINT If “0”, X-axis operates

If “1”, Y-axis operates
ROT BOOL Direction assignment of inching operation

If “0”, forward operation If “1”, reverse operation
INCH USINT Travel value setting area in inching operation
AMT Setting range : 1 99 (Unit:Pulse)
State displaying area of Function Block execution complete
DONE [BOOL If Function Block execution complete without error, “1” is output, and if output parameter

ACT is “1with internal processing of Function Block complete, “0” is output.
Ermor-state displaying area
If error occurs during Function 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.

Output | STAT  |USINT

7-8
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7.4.2 JOG operation
(JOG  G3F-POPA/GA4F-POPA | G6F-POPA:POSP_JOG, GA4F-POPB:POSB_JOG)

As a manual operation function for test, it is used to check system operation, wiring state and teaching position address,
whose speed s dassified into high and low as required.

Pulse is output by setiing value if connection condition of input parameter REQ is ON, and is stopped if OFF.
FRuncion Bock Class Paramet | - Do Description
type er type
Request area of Function Block execution
REQ BOOL Function Block executed if “0-1"(level detection) with connected
— POSLIOG — condition to this area as composed during program execution.
Base position No.
Q. DOER BASE  |USINT | Seting area of hase No. postioning module is equipped on
doag sl Setting range : GM1 series(031), GM2 series(0 7), GM3/4 series(0 3), GM6 series(0)
Slot position No.
i SLOT  [USINT | Seting area of slot No. posiioning module is equipped on.
4 Axis Input Settingrange: 0 7
Assignment area of axis to use
7R AXIS  |USINT If “0”, X-axis operates
Ju If “1”, Y-axis operates
ROT BOOL Direction assignment of JOG operation
If “0”, forward operation If “1™, reverse operation
Speed assignment of JOG operation
HL BOOL 10", low-speed operation (profile without acceleration/deceleration)
If “1™, high-speed operation (profile with acceleration/deceleration)
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.
Error-state displaying area
STAT  |USINT If error 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 Posttion ~ G3~POPA/GAF-POPA/ GG6-POPA:POSP_RTP,  GARPOPB:POSB_RTP)

Command used to return to prior position to manual operation when the position has been changed by
manual operation after positioning.
Manual operation means inching operation, JOG operation or manual pulse generator operation.

Funcion Bock Class D Description

type er type
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 position No.
BASE  |USINT Setting area of base No. positioning module is equipped on

Setting range : GM1 series(031), GM2 serieg0 7), GM3/4 series(0 3), GM6 series(0)
Slot position No.
SLOT  |USINT Setting area of slot No. positioning module is equipped on.

Settingrange: 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 Function Block execution complete without error, “L” is output, and if output

DONE BOOL parameter ACT is “1"with intirnal processing of Function glock completep, “0”
is output.
Output Error-state displaying area
STAT  |USINT If error occurs during Function Block execution, error No. is displayed.
Operation axis displaying area
ACT  |BOOL P ositioning module changes output parameter DONE from “1" to
“ 0" with “ 1" output after processing Function Block command.

POSA RTP

DONE

REQ

STAT

BASE

Input

s.ot ACT

AXIS

7.4.4 Operation approval of manual pulse generator

(Manual Pulse Generator ~ G3F-POPA :POSP_MPG, G4F-POPB:POSB_MPG)

This is used to command position-decision module to be in preparation state of operation performed with
outer-equipped manual pulse generator(MPG).

Funcion Bock Class Deta Description

type er type
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 position No.
BASE  [USINT Setting area of base No. positioning module is equipped on
Setting range : GM1 series(0 31), GM2 series(0 7), GM3/4 series(0  3), GMS6 series(0)
Slot position No.
SLOT  |USINT Setting area of slot No. positioning module is equipped on.
Settingrange ;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 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

Eror-state displaying area
If error occurs during Function Block execution, error No. is displayed.

POSEMPG

REO DONE

BASE STAT Input

sLor

AXIS

STAT  |USINT
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7.5 Teaching Function Block

7.5.1 Position Teaching
(Teaching ~ G3F-POPA/ G4F-POPA/GGF-POPA:POSP_TEA,  G4F-POPB:POSB_TEA)

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

Function Block Paramet | Data -
ype Class o type Description
Request area of Function Block execution at rising edge
 roaTEA — REQ BOOL Function Block executed if “0-1"(rising edge) with connected
- condition to this area as composed during program execution.
Jro  DOEL Base position No.
BASE  [USINT Setting area of base No. positioning module is equipped on
qBAE AT F Setting range : GM1 series(0 31), GM2 series(0 7), GM3/4 series(0 3), GM6 series(0)
4 sor Slot position No.

SLOT  |USINT Setting area of slot No. positioning module is equipped on.

M Settingrange ;0 7
i g -S Input Assignment area of axis to use
oRES AXIS USINT If “0”, X-axis operates

Ter If “1”, Y-axis operates

- MmooE ST S UINT Setting area of operation step No. to execute position Teaching
ET Settingrange: 0 299
PRES DINT Setting area of position address value to execute Position Teaching
ET Setting range : -16,744,447 16,744,447

Selection area of Position Teaching type

MODE o .
Note1] 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. If error accurs, “0” is output with operation stopped
STAT  lusinT Eror-state displaying area

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

Remark

[Note1] Input parameter MODE can be used only in G6F-POPA

In G3F-POPA and G4F-POPA, Position Teaching command is available only at origin 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 identical by operation step No. change command(POSB_SMC) Function Block prior to the next operation.

Differences between RAM Pasition Teaching & ROM Position 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

maintained.
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7.5.2 Speed Teaching

(Velocity

G3F-POPA | G4F-POPA / G6F-POPA:POSP_VLT, GA4F-POPB:POSB_VLT)

This is used for user to set random speed value to specific speed data No.

Function Block Paramet | Data -
ype Class er ype Description
Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “O-1"(rising edge) with connected
T — condition to this area as composed during program execution.
- Base position No.
R0 pone f BASE  [USINT Setting area of base No. positioning module is equipped on
Setting range : GM1 series(031), GM?2 series(0 7), GM3/4 series(0 3), GM6 series(0)
1% e | Slot position No.
4 aor s T input SLOT  |USINT Setting area of slot No. positioning module is equipped on.
VEL- Settingrange: 0 7
VEL_ USINT Setting area of speed data No. to execute Speed Teaching.
- VEL- NO settingrange: 0 127
I e VEL_ UINT Semng.area of speed value to execute §peecd Teaching
SET sefting range : 1 20,000 (Unit : X 10Pulse)
MODE Selection area of Speed Teaching type
Motet] BOOL I “0”, RAM Speed Teaching
If “1”, ROM Speed Teaching
State displaying area of Function Block execution complete
If Function Block execution complete without error, “L” is output, and if output
DONE  [BOOL parameter ACT is “1"with internal processing of Function Block complete, “0”
is output.
output S;AT USINT  [X-axis error information displayed
SJAT USINT  [Y-axis error information displayed
Operation axis displaying area
ACT BOOL Posttioning module changes output parameter DONE from “ 1" to
“ (0" with “ 1" output after processing Function Block command.

‘ [Notel] Input parameter MODE can be used only in G6F-POPA.
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7.6 Auxiliary operation

7.6.1 M code off
(M Code Off  G3F-POPA/G4F-POPA/G6F-POPA:POSP_MOF, G4F-POPB:POSB_ MOF)

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 -
ype Class er ype 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 position No.
BASE  |USINT Setting area of base No. positioning module is equipped on
Setting range : GM1 series(031), GM?2 series(0 7), GM3/4 series(0 3), GM6 series(0)

Input Slot position No.
SLOT  |USINT Setting area of slot No. positioning module is equipped on.
Settingrange: 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 If Function Block execution complete without error, “1” is output as kept until the next
Output execution starts. If error accurs, “0” is output with operation stopped
Eror-state displaying area
STAT  |USINT If error occErsydu?ing Function Block execution, error No. is displayed.
7.6.2 Speed change

(Velocity Change  G3F-POPA/ GAR-POPA / G6-POPAPOSP_VCG, - GAR-POPB:POSB_VCG)

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

Funcion Bock Class Paamet | - Daa Description
type er type
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 ppsition No. - o
- 7] BASE  [USINT Setting area of base No. positioning module is equipped on
drg DONE[ Setting range : GM1 series(031), GM2 series(0_7), GM3/4 series(0 3), GM6 series(0)
Input Slot position No.
TBAE SATE SLOT  |USINT Setting area of slot No. positioning module is equipped on.
4 s0r ACT Settingrange ;0 7
Assignment area of axis to use
i AXIS  |USINT | 10", Xaxis operates
i yﬂa_ If “1”, Y-axis operates
VEL_ UINT Setting area of present operation speed to new value
SET Setting range : 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. If error occurs, “0” is output with operation stopped
Error-state displaying area
STAT  |USINT If error occurs during Function 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 GAF-POPB & G6F-POPA.

7.6.3 Continuous operation

(NextMove  G3F-POPA/GAR-POPA/ G6R-POPA:POSP_NM, - GARPOPB: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 | Data -
ype Class or ype 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 position No.
BASE  [USINT Setting area of base No. positioning module is equipped on
Input Setting range : GM1 series(0 31), GM2 series(0 7), GM3/4 series(0 3), GMS6 series(0)
Slot position No.
SLOT  |USINT Setting area of slot No. positioning module is equipped on.
Settingrange: 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 Function Block execution complete without error, “1” is output, and if output

DONE - BOOL parameter ACT is “1"with internal processing of Function Block complete, “0”
is output.

Ermor-state displaying area
STAT  |USINT If error occErs during Function Block execution, error No. is displayed.
Operation axis displaying area
Positioning module changes output parameter DONE from “1" to “0"with
“1" output after processing Function Block command.

POSENM

REO DONE

BASE STAT

sot ACT

AXIS

output

ACT BOOL

1) Caution for Function Blocks of continuous operation command used in program
(1) Available only at constant speed during operation.(Busy-On state)

(2) Available only for continuous operation mode.
(

3) Continuous command operation by absolute method differs from that by relative method in position data setting.
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7.6.4 Speed override

(Override  G3F-POPA / G4F-POPA / G6F-POPA: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

ype Class or e Description
Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “0-1"(rising edge) with connected condition
— POSIOR — to this area as composed during program execution.
Base position No.
rEe DONET BASE  |USINT | Seting area of hase No. postioning module is equipped on
doag  awl Setting range : GM1 series(031), GM2 series(07), GM3/4 series(0 3), GM6 series(0)
Slot position No.
ot ATy mout | SLOT  [USINT | Seting area ofslot No. posiioning module s equipped on.
4 axis P Settingrange: 0 7
Assignment area of axis to use
1R AXIS  |USINT | 10", Xaxis operates

If “1”, Y-axis operates
Setting area of present operation Speed to new value
Settingrange:1 15 (Unit: 10%)
Ex,) If setting 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 execution complete without error, “1” is output, and if output parameter
ACT is “1with internal processing of Function Block complete, “0” is output.
Ermor-state displaying area
If error occurs during Function 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.

OVR USINT

output STAT  |USINT

1) Caution for Function Blocks of speed override command used in program
(1) Available only at constant speed during operation.(Busy-On state)

7.6.5 Assignment of operation step No.
(Set Move Data Number Change - G3FPOPAIGAF-POPAIGEF-POPA:POSP_SMC,  GARPOPB:POSB_SMC)

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

Funcion Bock Class Deta Description
type er type
Request area of Function Block execution at rising edge
— o Sic REQ BOOL Function Block executed if “0-1"(rising edge) with connected condition
to this area as composed during program execution.
4 REO  DONE T Base position No.

BASE  |USINT Setting area of base No. positioning module is equipped on
Setting range : GM1 series(0 31), GM2 series(0 7), GM3/4 series(0 3), GMS series(0)
- sor ACT Input Slot position No.

SLOT  |USINT Setting area of slot No. positioning module is equipped on.

Settingrange: 0 7

7 §' s Assignment area of axis to use
AXIS USINT If “0”, X-axis operates
If “1”, Y-axis operates

-1 BAE STAT 1

-1 AXIS

ST S UINT Setting area of operation step No. to be performed by start command
ET Settingrange: 0 299
State displaying area of Function Block execution complete
DONE [BOOL If Function Block execution complete without error, “1” is output, and if output parameter

ACT is “1"with internal processing of Function Block complete, “0” is output.
Ermor-state displaying area
If error occurs during Function 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.

Output | STAT  |USINT
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1) Caution for function blocks of operation step No. change command used in program

(1) Avalable 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, G4F-POPA & G4F-POPB, but not changeable in S/W package.

7.6.6 Deceleration stop
(Temporary ~ G3F-POPA / G4F-POPA:POSP_TMP)
(Stop  G3F-POPA/G4F-POPA | G6F-POPA :POSP_STP, G4F-POPB:POSB_STP)

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

Function Block Paramet | Daa -
ype Class or ype Description
Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “0-1"(rising edge) with connected condition
— PSP to this area as composed during program execution.
Base position No.
R DONET BASE  [USINT Setting area of base No. positioning module is equipped on
dows gt Input Settmg range : GM1 series(031), GM2 series(0 7), GM3/4 series(0 3), GM6 series(0 )
Slot position No.
78T ewT SLOT  |USINT Setting area of slot No. positioning module is equipped on.
4 axis | Settingrange: 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 Function Block execution complete without error, “1” is output, and if output

PO TVP DONE  [BOOL parameter ACT is “1with internal processing of Function Block complete, “0”
is output.
REQ  DONE
STAT USINT  [X-axis error information displayed
I — Output X

TV J— STA:(- USINT  [Y-axis error information displayed
AXIS 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 G3F-POPA 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/ GARPOPA | G6~POPA:POSP_EMG, - GAF-POPB:POSB EMG)
Itis used to promptly stop operation in case of emergency.
Since switched over to output-prohibited and origin point-undecided state if once

stopped, cancel output-prohibited and re-decide origin point to re-start.

Funcion Bock Class Peramet | - Do Description
type er type
Request area of Function Block execution at rising edge
o0 G REQ BOOL Function Block executed if “O-1"(rising edge) with connected
- condition to this area as composed during program execution.
REQ  DONE Base position No.
Input BASE  [USINT Setting area of base No. positioning module is equipped on
BE - SW Setting range : GM1 series(031), GM2 series(0 7), GM3/4 series(0 3), GM6 series(0)
o1 Slot position No.
SLOT  |USINT Setting area of slot No. positioning module is equipped on.
Settingrange: 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 accurs, “0” is output with operation stopped
Eror-state displaying area
STAT  |USINT If error occurs during Function Block execution, error No. is displayed.

7.7.2 Cancellation of output prohibition
(Pulse Out Inibit, Off - G3F-POPA/ G4F-POPA / G6R-POPA:POSP_OFF,  G4-POPB:POSB_OFF)

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

Function Block Paramet | Data -
ype Class er ype Description
Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “O-1"(rising edge) with connected
POSHOFF condition to this area as composed during program execution.
Base position No.
Ry DONE Input [ BASE  |USINT Setting area of base No. positioning module is equipped on
BAE  SIAT Setting range : GM1 series(031), GM?2 series(0 7), GM3/4 series(0 3), GM6 series(0)
Slot position No.
sor SLOT  |USINT Setting area of slot No. positioning module s equipped on.
Settingrange: 0 7
State displaying area of Function Block execution complete
DONE |BOOL If Function Block execution complete without error, “L”is output as kept until the next
Output execution starts. If error occurs, “0” is output with operation stopped
Eror-state displaying area
STAT  |USINT If error occurs during Function Block execution, error No. is displayed.
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7.7.3 Error reset

(Reset  G3F-POPA/G4F-POPA / G6F-POPA:POSP_RES, GA4F-POPB:POSB_RSE)
Itis used to reset error if occurred during operation or by exceeding parameter setting range.

FRuncion Bock Class Dotz Description

type er type

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.

POSH RES

REQ  DONE Base position No.
BASE [USINT Setting area of base No. positioning module is equipped on

Setting range : GM1 series(031), GM?2 series(0 7), GM3/4 series(0 3), GM6 series(0)

BASE STAT

Sor Input

Slot position No.
SLOT  |USINT Setting area of slot No. positioning module is equipped on.
Settingrange: 0 7

AXIS

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 If Function Block execution complete without error, “1”is output as kept until the next
Output execution starts. If error accurs, “0” is output with operation stopped

Eror-state displaying area
STAT  |USINT If error occurs during Function 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 ~ G3-POPA/ GAR-POPA/ GGF-POPA:POSP FLT,  G4R-POPBPOSB 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 Paamet | Daa

ype Class or ype 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 position No.
BASE  [USINT Setting area of base No. positioning module is equipped on
Setting range : GM1 series(031), GM?2 series(0 7), GM3/4 series(0 3), GM6 series(0)
Slot position No.
SLOT  |USINT Setting area of slot No. positioning module is equipped on.
Settingrange: 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 If Function Block execution complete without error, “1” is output, and if output parameter
ACT is “1with internal processing of Function Block complete, “0” is output.

Eror-state displaying area
STAT  |USINT : ! . o
Output If error occurs during Function 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.

POSLALT

REQ DONE

BASE STAT

Input

sLot ACT

AXIS

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  G3F-POPA / G4F-POPA | G6F-POPA:POSP_PRE,  G4F-POPB:POSB_PRE)

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

Function Block Paramet | Data -
Class Description
type er type
Request area of Function Block execution at rising edge
— roamE — REQ BOOL Function Block executed if “0-1"(rising edge) with connected condition
to this area as composed during program execution.
- R0 DONE & Base position No.
Y —— BASE  [USINT Semvng area of base No: positioning modulg is equipped on . .
Setting range : GM1 series(031), GM2 series(0 7), GM3/4 series(0 3), GMS6 series(0)
q 80T ACTE Input Slot position No.
1 axis SLOT  |USINT Setting area of slot No. positioning module is equipped on.
Settingrange: 0 7
| mes - -
T Assignment area of axis to use

AXIS USINT If “0”, X-axis operates
If “1”, Y-axis operates
PRES DINT Area used to change present position

ET Setting range : -16,744 447 16,744,447
State displaying area of Function Block execution complete
DONE [BOOL If Function Block execution complete without error, “1” is output, and if output parameter

ACT is “1with internal processing of Function Block complete, “0” s output.

Ermor-state displaying area
Output STAT  |USINT If error occurs during Function 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/ GAR-POPA | G6RPOPA:POSP PRM, - GA~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.

Funcion Bock Class D Description

type er type
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 position No.
BASE  [USINT Setting area of base No. positioning module is equipped on

Setting range : GM1 series(031), GM?2 series(07), GM3/4 series(0 3), GM6 series(0)
Slot position No.
SLOT  |USINT Setting area of slot No. positioning module is equipped on.

Settingrange: 0 7
Assignment area of axis to use
AXIS USINT If “0”, X-axis operates

If “1”, Y-axis operates

Jry  oone b Input AT Settinglarea of acceleration time at parameters
setting range : 1 999(Unit: 10 )
DT Setting area of deceleration time at parameters
Jgor setting range : 1 999(Unit: 10 )
Setting area of JOG high-speed at parameters

setting range : 1 20,000(Unit; X 10pps)
HAa HSH Seninglarea of origin paint return high-speed at parameters

setting range : 1 20,000(Unit: X 10pps)

Setting area of M code mode at parameters
- If“0”, With
MMD If “1”, After mode

— POSEPRM

- BASE STAT 1+

- Axis JSH

- 0T

— HSH
If “2”, None mode
- v 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  lusinT Eror-state displaying area

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

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

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

Pulse-out type Pasitioning
Em. Ao )
b Description S o I i L Actions
coae porA | pora | poms | popa operation
status
0 | Innomal operation 0 0 0 0
1 | Base postion No. exceeded over seting range 0 0 0 0 Set base position within setting range
2 | HW eror on applcable base 0 0 0 0 Request base A'S
3 | Shot position No. exceeded over setting range 0 0 0 0 Set slot position within sefing range
. Install positioning module on the applicable
4 | Aoplabl st ot equpped o o] oo g onme "
5 | Difeent mode name of applcatie st 0 0 0 0 Insts(ljll positioning module on the applicable
6 | Setting axis No. exceeded over setting range 0 0 0 0 Set corect axis No. of positioning module
7| Command given vith OPU mockie at STOP state 0 0 0 0 Char?{?[j CPU module states from STOP tq
8 | Common-used RAM emor 0 0 0 0 A'S request
Function Block command unavailable to execute due to ’ o
9 mode i operaion/siop 0 0 0 0 Set correct command execution condiiions
0 New command Function Block executed at the state that Program change to execute new command
prior command is not complete 0 0 0 0 . .
prior command is complete
11 | Setting aux. input value exceeded over the range 0 0 0 0 To be in setting range
3 Stop related command or emergency stop input while 1 Reset error
Function Block is executed 2. Cancel outputprohibited
Continuous operaion ar speed override command input Continuous operation or speed override is
1 ) A 0 0 0 0 .
at other states than constant stage in auto-operation avallable only at constant stage
15 | Command given with module origin point undecided 0 0 0 0 Start command after origin point decided
17| HMWerror on positioning module 0 0 0 0 Cancel error if powered OfflOn
18 | Watchdog error 0 0 0 0 Cancelerrorif powered OfffOn
19| Innermemory interface error 0 0 0 0 Cancel errorif powered OfffOn
Outpgt- 1. Remove cause of external emergency stop
‘ prohibited, "
20 | External emergency stopinput 0 0 0 0 2.Cancel output prohibited
Start.point A
3.Operate after origin pointre-decided
undecided
orz;l‘]bqlte'd 1. Remove cause of internal emergency stop
ibited,
21| Intemal emergency stop input 0 0 0 0 P 2. Canceloutput prohibited
Start.point —
) 3.Operateaafter origin pointre-decided
undecided
0utpgt- 1. Remove cause of error
- prohibited, ) :
22| Externallower limit signal input 0 0 0 0 2.Perform JOG operation toward upper fimit
Start.point - )
) 3. Operate after origin point re-decided
undecided
OUtpqt' 1. Remove cause oferror
) prohibited, ‘ -
23| External upper limit signalinput 0 0 0 0 ) 2. Perform JOG operation toward lower imit
Start.point - )
) 3.Operate after origin point re-decided
undecided
Ou;pbqlt-d 1.Change s/w lower limit address range set at
rohibited,
24| Present position exceeded over siw lower limit value set atparameters 0 0 0 0 P ) parameters
Start.point . :
A 2. Operate after origin point re-decided
undecided
ou;"];t'd 1. Change s/w upper limit address range set at
25 | Presentposition exceeded over sfiwu pper imit value st atparameters 0 0 0 0 pronbied. parameters
Start.point A )
) 2. Operate after origin point re-decided
undecided
Next operation mode is incorrect in auto -operation or continuous No operation at ‘ ) .
36 ' 0 0 0 0 Do ot execute next operation step during operation.
operation mode stopstae
Interpolation operation command input in continuous, constant, and Interpolation operation s available only at single,
37 o ) 0 0 0 0 Unchanged repeated,
positioning constant operation mode
andauto modes
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. ) 1. Turn M code Offand
40 | Startcommand unavailable at M code ON state X No operation )
2. startoperation
. - . I Present . )
Speed/position control switching unavailable in acceleration of positioning Change speed/position control-switching from
45 ) X operation state .
constant operation mode acceleration to constant
unchanged
. . - Present
46 | EOM stop or positioning stop command input in constant, positioning
D operation state
(Note1) | constant operation mode
unchanged
Present
47| Stopcommandinputin origin pointreturnlow-speed operation 0 operation state
unchanged
Present Program change needed hecause stop command is
Stop command input while return( RTP) command to prior position to processed as an error if return command to prior
48 - 0 operation state
manual operation is executed positon
unchanged -
fomanual operafion is executed.
) Present Program change needed because stop command is
stop command input during dwell time processing or origin point ' )
49 0 operation state unavailable during dwell time processing or origin
compensation
unchanged point compensation
Continuous  operation(NM), trans. operation(OR), speed change Present Program change needed hecause continuous
56 | command input at other states than constant stage during operation by 0 operation state operation(NM), trans. operation(OR), speed change
startcommand unchanged command are only available at constant stage
1. Errorreset
. . . 2. Continuous operation( NM) & trans. operation(OR)
Continuous operation(NM) or trans. operation (OR) command input in ) P (N) _ P (OR)
) Present unavailable in constant, positioning constant
constant or positioning constant operation mode. Or speed change ‘ ‘
51 ) ) ; o ) 0 operation state operation mode
command input in continuous, constant or positioning constant operation ) ) )
ode unchanged 3.Speedchange unavailable in continuous, constant
and positioning constant operation mode
4. Modify program
Present 1. Errorreset
Continuousoperation(NM) commandinputinotheroperation modes than 2. Continuous operation(NM) is available only in
58 ) 0 operation state ) !
continuous operation mode continuous operation mode
unchanged i )
3. Modify program (operation mode)
. . ) . Present
Override and continuous operation command unavailable in other states
59 . . 0 operation state 1. Errorreset
than in operation by start command
unchanged
Present
Override command input in operation step-executed set to override- 1. Errorreset
60 0 operation state )
prohibited 2. Changetooverride allowable sta te
unchanged
. . . ) . . Present
Continuous operation(NM) command unavailable in continuous operation
61 ) 0 operation state 1. Errorreset
whose direction s to be changed
unchanged
Nonext operation datato operate at start command. L Eroresel
N it ing an Teachin ration ' )
66 | Data No.range exceeded at Position Teaching and Speed Teaching 0 Nooperatio 2 Operaonsiepno.Change
command
Present
67 | Overrideingrate exceeded over allowable range(1~15) 0 operation state L Eoreset
! g P 2. To be in setting range
unchanged
68 | Inchingamounte xceeded over allowable range (1~ 99) 0 No operation 1. Tobeininching setting range
Output-
Setting position address exceeded over s/ er limit or s/w lower limit hl‘]n' d, L Enorteet
i iti X ver slw upper limi w lower limi rohibited, . .
69 Iy ) PP 0 P 2. Move to operation available area by JOG or
range at present position presetcommand Start.point )
) manual operation and then perform restart
undedded
Position data setting value of positioning constant operation mode is too . ) "
10 small X Nooperation 1. Change setting value of position data or speed
Start command of Absolute Coordinates operation data unavailable at
76| origin point 0 No operation Start after origin point decided
undecided state
Ivailable aften 1. Erorreset
77| Posttion Teaching command input at origin pointundecided siaie 0 start.point 2. Position Teaching command executed after origin
decided point decided
78 | Teachingmode value is notas assigned X Nooperation To be in setting range
86 | Speedexceeded over allowable range(hias speed-speed imits) 0 Nooperation Change speed values
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Origin point return speed exceeded over allowable range(bias
d~speed imits). '
87 spee. spee. i) 0 No operation Change speed values
Origin point return low-speed set higher than origin point return high -
speed
Minor axis speed calculated by linear interpolation exceeded over : o
88 X No operation Change speed value operated by minor axis
allowable range
No operation if
- detected . . ‘
89 | Operation time exceeded over allowable range (Max. 65,535 ms) 0 bhefore Stop operationif detected during operation
operation
96 | Commandinput at outputprohibited sate 0 No operation Cancel output prohibited and perform restart
Present o .
) ) ) '“?” Add protection circuit again st execution of the other
97 | Commandinputduring operation(Busy) 0 operation state
commands during operationin program
unchanged
Start, origin point return or interpolation operation command input at ) Change CPU module state from STOP to RUN and
9% 0 Nooperation
PLC stop siale perform restart
Execute inching command while operation of the other
99 | Inching commandunavailable if other axis s in operation(Busy) X Nooperation as
isatstop
106 | Internal computation error (Divide by Zero Error) 0 No operation
116
(Note2) Operation data of which interpolation operation s unavalable X
117 | Operation unavailable because operation speed is higher than b
(Note 1) | acceleration/deceleration inclination
Startcommand input from position data set to Complete without number )
119 ; 0 Change operation step No. and then perform restart
change

Note 1) Valid only in G4F-POPA, V1.0
Note 2) G3F-POPA, 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
information Read[POS®_CRD] and present operation state's hit

operation

state's code

information Read[POSr_SRD] for detailed information on positioning module operation.

Especially, 6 types of output parameters of operation state’s code information Read[POSs _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 Qutput -
Description
Block parameter
Current Address . present position address displayed
Current Velocity . present operation speed displayed
POSE_CRD
Current M Code Number : present M code value displayed
Current Step Number . present operation data No. displayed
POSr_SRD 0] In dwelling (Bit:On)
[1] In deceleration (Bit:On)
[2] At constant (Bit:On)
[3] In acceleration (Bit:On)
ST1 4] At stop state (Bit:0n)
[5] In returning to origin point (Bit:0n)
[6] In positioning (Bit:0n)
m In interpolation operation (Bit:On )
*G4F-POPA unavailable
[0] SIW upper limit detection (Bit:On)
[1] SIW lower limit detection (Bit:On)
[2] Emergency stop detection (Bit:On)
[3] Pulse output-prohibitedstate (Bit:0n) o ) )
ST2 Information displaying area on signals produced,
. ) 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:0On)
ST3 [0] Unused
[1] Forward (Bit:Off), Reverse (Bit:0On)
[2] ZONE#1 (Bit:On)
[3] ZONE#2 (Bit:On)
[4] ZONE#3 (Bit:0n)
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[5] Repeated operation complete (Bit:On)
[6] Positioning start complete (Bit:0n)
[ M code On (Bit:On)
[0] In origin point compensation (Bit:On)
1 In backlash compensation (Bit:On)
*G6F-POPA unused
[2] In continuous operation(Next Move) (Bit:On)
[3] In speed overriding (Bit:On)
ST4 [4] Unused
[5] At deceleration stop and Stop complete (Bit:0n)
6] Speed teaching complete (Bit:0n)
* Valid only in G3F -POPA/GAF-POPA V1.0
m Speed change complete(Bit:On)
* Valid only in G3F-POPA/GAF -POPA V1.0
0] Speed position control switching
*Only G6F-POPA used
[1] External upper limit signal (Bit:Off)
[2] External lower limit signal (Bit:Off)
3] External near zero point signal (Bit:0n) Information displaying area on input n
ST5 signals from outer device to position-decision
o . module.
[4] External origin point signal (Bit:On)
[5] Unused
[6] Unused
[7 External emergency stop signal (Bit:Off)
[0] Umused
[1] Error
[2] Position passing
[3] In operation(Busy)
ST6
[4] Positioning complete
[5] Origin point return complete
[6] Origin point undecided
M Unused
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8.2 Basic program

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

No. Designation of program Related
page
1 | Basic (floating point set setting) 3-2
5 Basic (linear interpolation positioning start floating 3.4
point set setting)
3 Deceleration stop(origin point return) 3-7
4 | Single operation(origin point return) 3-11
5 Single operation(operation step No. assignment) 3-13
6 Constant operation(operation step No. 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 | Speed change 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 3-41
16 Position Teaching 3-42
17 | Setting operation step No. 3-43
18 Parameter change 3-44
19 M code mode 5-10
20 | Zonesetting 5-16
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| 8.3 Application program

8.3.1 Positioning of single operation, repeated operation, auto-operation & continuous operation
1) Setting in SIW package

Position data Speed data
e o] o | o, bt o, o] Asteoss [ o[t [ st 2] Y 5
- i . -1 — 5 1 : @ | 0 an o 3 T (A o
2 ki e alli 1 1l 1] 1] o i
TR O R LT o .- hin :E 0 o 0
e e ot S TRT A i T i L af I |4
ref i L =i & ST i i T L s I B
i i oo ol ok o] o 1] w4 L 0 L
¥ il (o) = 00T 1] 1] T ' " -. I
3 el AR n i ol
:':-n = TR T | T i} B ey E o 0 L
i T ] o o ar L a o L
el g i i} T o | L il il [
o reald o 0] 1] 1] [T [ ] ] [
tod Al @rck ] L 1 =] i | i i [ =l
momt | _or | o] pres [N P e

2) Operation pattern

Speed

Forwar

kaps Continuou

7kpps
6kpps
5kpps
4kpps
3kpps
%tg Eg Separate \

Continuou

0\ 1000 3000 6000 10000 15000 25000 45000 75000
Step Not8 tep Vl\lo 0 Step ll\lu 1 Step No 2 Step No 3 Step No 4 Step INo 5 Step No 6 Stgp No 7

8kpps

Revers Repeat

Fn Fn n n
Start com. ﬁ ﬁ Next start command executes step
(POSK No.”0”

Vs

Remark

In continuous operation mode, an operation pattem with direction switching can”t be used in G3F-POPA & GAF-POPA.
Accordingly, program shall be surely changed to auto-operation instead of continuous operation in G3F-POPA & G4F-POPA
Succeeding operation mode to auto-operation is only separate, repeated or auto-operation as available.

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

1) Setting in SIW package
Position data Speed data
e | | Bk
5“"'::‘“';: ‘.’Hlﬂm :',:.';'_;Imwﬂl nmoinlm "‘l";_‘d |E|',']'"ﬂ 3‘ . In I._"r II_:' |_"a I.-.‘- I. 5] & |I L2 T [ =
;-':';: e L - ; I R S B 1
. i ol ] A 5 ]
e L . o (oo g B (L
L rord vk I o 23]
L e L : ] Mcode mode
B i = o 1 o
E R L el 'r J 0 I Code Mode
T T 1 ] ( £ With " After &+ Mona
v | wd | R ] e
2) Operation pattern
Speed
A
forward
4kpps - Auto
3kpps o
2kpps o
1kpps
Time
! 1odoo! ! 20d00 30000 aodoo) | 50000, | b g
\ ¢ \ Step Fo.l Step No.2 Step o.:* \ Step :Jo.tll \ ep No.5 :
Lo ] L o
I 1o | | o Lo T
i T | | o Lo T
| [T | | o Ll T
| T | | T Lo T
\ ] \ 1 o : : \ \ \
10kpps-{ : : : : : : : : 1 : Repeated : y
Revers & 1 1o | | o L P o
\ A 1o ) | Vo b | |
| [ 1 ! [ | ! \
| [T | | o Vo T
itioni . : : : e b Next positi I taft te st
Positioning star ext position stayt execute ste,
O3 ST ' : N L ﬂ L) ! No o ?19 | P
on ) ) | 1 [on Pl !
BUSY ] : T T T
POSY SRD, ST ﬁ : ' : b A 4
1 | ! n/ o bn! ol
In dwelling | | | ! |
(POt _SRD,STI) | ] ) '
: bn | ) )
M code signal 1 'y ] k A
(POSH _SRD,ST31) ona 1 1 |
1 ] l I I \
: R WA A !
M code No. v
P8 CONCOL__L ),( ! XEX / XE‘X / _J
I
M code Off com. : : I Vﬂ ?ﬂ
Pose_WoF_1 : :
- T | T
Mcode mode:With by bn ! ! Ion by
M code signal \ |
(POSH_SRD,ST3[) \ I 4
] | \ |
: ] : | 1
M code signal
o o A\ 1 X 5 X0 X = \ X 2 \ X

M code Off com.
(POSK _NOF.

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 auto-operation mode, M code “On"signal if turned On shall be Off by M code Off command to operate the following operation step No.
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8.3.3 2-axes linear interpolation operation

1) Setting in SIW package

Y-axis position data

= L

X-axis Eosition data
ﬁqﬁn;mhﬁr b Im’-ﬁ"" "I::l:l_“:I g

e

T

2) Operation pattern

Y, pos. address value

A

8000—] Step No. :4

Step No.:3

7000—
6000—
5000—] Step No.:2
4000—

3000—

20007 P Step No.:1

7 Step No..0
1000 i

. X, POS. address value
P

Origin point I I I I I I I I I I I I
1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000
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3) Programming example

data Read routine

ity ¥

data Read routine

—IP

3
i
3
g
S
<
=
5
E
S
8
=
£
g
L2
o
B
£
3
&
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8.3.4 Position Teaching with MMI
1) Setting in SIW package

Position data _ Speed data

2) Inputioutput parameters used
(1) To transmit position address value to CPU module with %MW2100 at MMI:%MW100
(2) To change position address values:  %MO (position changed at MMI)
(3) To start Position Teaching:  %MZ1(start command of MMI)

3) Programming example

17

Operated only if origin point decided
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Chapter 9 Buffer Memory and 1/0 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 G4F-POPA ( K300S, 1-axis)

Address
(decimal)  bF b8 b7 b0 BF e b8 b7 b6 b5 b4 b3 b2 bl b0
0| PresentMcode | status information |'—>
1 Error code Error information L— v
2 Present operation speed Present M code{0~255)
3 Present operation data No. ZONE#3 -~a—
4 Present position address (lower) ZONE#2 —
5 Present position address (higher) ZONE#L <
In compensation operation €
6 Common-used RAM command b—
— : - In JOG operation -+
7 Position teaching operation step No. -
Emergency stop -
8 Operation step No. External lower limit signal g
9 Preset position address (lower) External upper limit signal <&
10 Preset position address (higher) bF b8 b7 b0
11 | Override value(%) Inching value | * *
12 Variable speed value Error code Error data
. ( Warning code of positioning module) (Serious error on positioning
13 Speed Teaching speed data No. module, H/W error)
14 Speed Teaching speed value
bF b6 b5 b4 b3 b2 bl b0
—
bF b8 b7 b0 *
-—
Unused
Override value(%) Inching value
(used for speed change by override (setting range: 1~99)
command in % with setting range of
1-15) Present value preset «g———
JOG/Inching operation(0:forward, 1:reverse) <¢——

JOG (0:low ,1:high) < .

Unused -t

Next Move

-
-

Return to prior position to manual operation(RTP) -
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2) Buffer Memory of G3F-POPA/G4F-POPB/G6F-POPA ( X-axis)

Address
(decimal)  bF b0 bF DE bD bC bB DA D9 D8  D7ecoewercrerrcsicercsserrcssines b
Aro Present M code value, status information le—>]
1 Error code, error information — ﬁ
2 Present operation speed Present M code (0~ 255)
3 Present operation data No. —®External upper limit signal
p » External lower limit signal
4 Present position address (lower) L Emergency stop
£ 5 Present position address (higher) ——— In JOG operation
2 6 Common-used RAM command = " 'Z”;;’:’;insa“on operation
(32 Ll
° 7 Position Teaching operation step No. p-ZONE #2
g 8 Operation step No. > ZONE #3
i 9 Preset position address (lower)
3
g 110 Preset position address (higher)
& |1 Override | Inching bF b8 b7 bo
12 Variable speed value >
13 Speed Teaching speed data No. *
N Error code Error data
14 Speed T?éChlng Spe_ed value (Warning code of. positioning module) (Serious error on positioning|
15 Position Teaching module, H/W error)
16 Speed Teaching bF b0
17 Acceleration time:0~999 -
18 Deceleration time:0~999
19 M code mode(0:With, 1:After, 2:None) , Error code
: ( Warning code of postioning module)
20 JOG high speed value:1~20,000
21 Origin point return high-speed
bF b6 b5 b4 b3 b2 bl bo
Unused
Present value preset -
JOG/Inching operation(0:forward, 1:reverse) g— |
JOG (0:low ,1:high) g—u0o |

G3FPOPA ,G4FPOPB : MPG operation allowed/
G6FPOPA : parameter transmission command

4

Next Move

Return to prior position to manual operation(RTP)

G4F-POPB/G3F-POPA

G6F-POPA
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3) Buffer Memory of G3F-POPA/G4F-POPB/G6F-POPA ( Y-axis)

Addlress
(decimad)  pF b0 hE bE bD hC hB bA b9 h8 h7 b0
L S 30 Present M code value, Status information ~ p—
51 Error code, error information o— *
52 Present operation speed Present M code (0~ 255)
53 Present operation data No. —®External upper limit signal
i@ 54 P t iti dd | P External lower limit signal
52 resent position address (lower) » Emergency stop
_55 Present position address (higher) ——————1n JOG operation
_ | E—— . ,
© 56 Common-used RAM command b In compensation operation
P ZONE #1
857 Position Teaching operation step No. o ZONE #2
w »
R 5@8 Operation step No. B ZONE #3
59 Preset position address (lower)
— . bF b8 b7 bo
L. |60 Preset position address (higher) R
St |61 Override | Inching
62 Variable speed value Errcr code e deta
63 Unused (Waming code of positioning module) (Serious error on positioning
64 Unused module, H/W error)
65 Position Teaching bF bo
66 Unused >
67 Acceleration time:0~999
- - Error code
68 Deceleration time:0~999 ( Warming code of positioning modue)
69 M code mode(0:With, 1:After, 2:None)
70 JOG high speed value:1~20,000
71 Origin point return high speed
bF b6 b5 b4 b3 b2 bl bo

Unused

Present value preset #———————

JOG/Inching operation(0:forward, 1:reverse) ————

JOG (0:low ,1:high) g1

G3F-POPA ,G4F-POPB : MPG operation allowed /_
G6FPOPA : parameter transmission command -

Next Move &

Return to prior position to manual operation(RT P)<

G4F-POPB/G3F-POPA

G6F-POPA
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9.1.2 Buffer Memory state

Status information Present M code Vaue

|FEDCBA9L3\76543210'
$idde LLITTTTTTTTTTITT]

External upper limit signal

Bit No.

External lower limit signal

Emergency stop

In JOG operation

In compensation operation

Zone#1

Zone#2

Zone#3
1) External upper/lower limit signal
(1) Itisturned Onif stroke upper/lower limit is exceeded over.
(2) Pulse output-prohibited state expected.
(3) Turned Off during position adjustment by manual 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 pulse-out prohibited
state.
(2) Pulse-out prohibited state and all errors are cancelled by cancellation 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#l, 2, 3
Turned On respectively if into Zone #1, 2, 3 set to parameters.

6) Present M code value
(1) Present M code value(0~255) set to position datais displayed.
(2) M code value of G4F-POPA is displayed on bit 8~F and that of G3F-POPA,G4F-POPB &
G6FPOPA isdisplayed on bit 0~7 respectively.
(However, G3F-POPA is United O/S V3.0 or above)
(3) If value of buffer memory address 0 is 15 in G4RPOPA, the value to be monitored will be hOF00 or 3840 as
displayed.
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St CTTTTTTTTTTTTTITT] g
| Err. code —‘
X_:a:ld.l F EDCBA9 8 77 6 54 3 2 10
veadst | T[T ]] cepora
7) Error data

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

8) Error code

Error trivial on positioning module. Refer to troubleshooting list of error codes.

Present speed
FEDCMBAU Y987 6 543210
X:add.2
Yiads2 | 0~ 200000 |
9) Present speed

Speed value presently operated is displyed.

Present op. data No.

FEDCMBAO987 6 54 3210

X:add. 3
Y. add.53 0~299 |

10) Present operation data No.
Operation data No.(operation step No.) presently operated is displayed.
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Present pos. address

FEDCMBAO987 6 54 3210

X:add. 4
; ; g g 55)4 (lower)
Y : add. 55 (higher)

11) Present position address

Position address (-16,744,447 ~ +16,744,447) presently operated is displayed.

Program Areato saveto: M0O0OO

X Buffer Memory add. : 0 Wordsto save: 6

Slot No. positioning moduleis equipped on : 3 ‘ ‘

F0010 v v v o

| | | GET 00003 00000 MOOO

Whole Read of common-used RAM status

Results of program execution(in case of G6F-POPA’ s buffer memory)

AddreSS(deCl mal) M area bE DE bD DC DB bA D9 D8 7 -weeeresessesseessmssessensseases b0
0 State, present M code value —»| M0OO [—»|
1 Error code — | M001 * Present M code value
2 Present operation speed —»| M002 L */IOOOS - Upper Limit
3 Present operation data No. —| M003 " og"o(foim:?;’;l;';n;
4 Present position adds. (Iower) —*| M004 000B: In JOG operation
5 Presgt pOSitiOﬂ alds. (highﬂ’) —»| M0O05 MOOOC: In compensation operation
MO00D: ZONE #1
MOOOE : ZONE #2

MOOOF: ZONE #3

Since addresses 0 ~ 5 (X-axis) and 50 ~ 55(Y-axis) of positioning module’ s
buffer memory are the area exclusively for Read, Read of positioning
modul e status shall be performed by GET command.
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9.1.3 Command of Commontused RAM (Buffer Memory)and data
Common RAM (Buffer Memory) command

FEDCBA 98762543210
$idds LLITTTTTTTTTT [T [ ] cwrorncwrorscsreom

Unused

Return commend to prior position to manual operation(RTP)
Next Move commend (only in continuous op. mode)

MPG operation allowed

06 lowtigh

JOG/Inching(forwardfreverse)

Present value preset command

Common RAM (Buffer Memory) command
F EDCBAUY 8 /7 6 4 3 2 1 0

S LIITTTTEIT T T LT 1 [ ] cerror

Unused 4

<X
BE

Return commeand to prior position to manud operation(RTP)
Next Move command (only in continuous op. mode)

Parameter trangmission command

06 lowtigh

JOG/Inching(forwardfreverse)

Present value preset command

1) Return (RTP) command to prior position to manual operation
Command used to return to prior position to JOG/Inching operation after 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
data No. as changed.(1: On, 0 : Off)
(2) Command available only at constant speed.

3) Manual pulse generator operation allowable
(1) Approval command of operation by external manual pulse generator.(1 : alowable, O : prohibited)
(2) Available only in G4F-POPB & G3FPOPA.
(3) Approval command of manual pulse generator operation is automatically Off at positioning start and
interpolation positioning start
4) Parameter transmission 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 G6F-POPA.
(4) vdid only until powered off because the changed parameters by parameter transmission
command are saved in RAM.
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5) JOG low-speed/high-speed
Used to decide the speed low or high for JOG operation. (1 : high, 0 : low)

6) JOG/Inching (forward/reverse)

Used to decide the rotation direction forward or reverse for JOG operation or inching operation.
(1: reverse, 0 : 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.
FEDCBAO987 6 54 3 210
X:add. 7
Vieds | 0~2%9 |

8) Position teaching operation step No.
Position No.(step No.) setting data for Position teaching.

Position teaching (position address change) is performed by Position teaching command with
position addresses, 9 & 10(X-axis) and 59 & 60 (Y-axis).

Operation step No.

FEDCBA 98760543210
0~29 |

X:add. 8 |
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.
FEDC CMBAO987 6 54 3210
¥ B 50 (owen)
G e

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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Override value(%) Inching value

EDCBAQ—éL 6 5 4 3 2 1

X :add. 11 - 1~99
Y :add. 61 1-15 |
11) Override value( %)
Speed in % in case that override operation is desired with speed changed at the rate, 10 ~ 150% of operation
speed of setting speed data. The setting rangeis 1 ~ 15(10 ~ 150%).

12) Inching value
Shifting distance if inching command is executed. The setting range is 1 ~ 99.

L Variable speed value —(L
égglg EDCBAO9876 54 321
+20d. 6 1~20,000
13) Variable speed value

(1) 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
constant operation.

Speed teaching speed data No.

F EDCBA 9 87 6 54 3 210
X :add. 13 | 0~127 |

14) Speed teaching speed data No.
Speed data No. to change at Speed teaching command with setting range of 0~127.

Speed teaching speed value

J;EDCBA9876543211

X :add. 14 | 1~ 20,000 |
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15) Speed teaching speed value
(1) Speed value to change at speed teaching command.
(2) In case of execution of speed teaching command, speed teaching command, speed
teaching speed data No. and speed teaching speed value shall be processed under the same conditions

I— Position teaching mode
FI:DCBA98/6b4321;L

X :add. 15
Y :add. 65 0: RAM Teaching, 1: ROM Teaching
| Speed teaching mode
FEDCBA98765432ll
X :add. 16 0: RAM Teaching, 1: ROM Teaching

16) Teaching mode
(1) Teaching mode setting 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 mode will 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 s set

Acceleration/decel eration time
LEDCBA9876543211)

X : add. 17,18 —
Y ' add. 67,68 0~999

17) Acceleration/deceleration time
(1) Used satisfactorily to change acceleration or deceleration time by external input.
(2) Available only in G6F-POPA with setting rangeof 0~999( x 10 ).

M code mode
I:EDCBA987654321(L
X :add. 19 T i :
Y : add. 69 0: With, 1: After, 2: None

18) M code mode
(1) To be set 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 simultaneously with positioning complete
signal.
() 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 standing by until M codeis
cancelled and then executes the next step operation if M code On signal is Off.

I:— JOG high-speed value —l)
EDCBA 987654 321

1~20,000

RE

<>
38
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19) JOG high-speed value
It is used to change operation speed in JOG high-speed operation. Available only in G6F-POPA.

High-speed value of origin point return

- EDCBA 9876654321
X :add. 21
Y :add. 71 1~20,000

20) High-speed value of origin point return

It is used to change operation speed at origin point return command.
Available only in G6F-POPA.

1. Addresses 6 ~ 21( X-axis) and 56 ~ 71(Y-axis) are Read/Write areas of positioning module’s
buffer memory, where to perform Write and Read through PUT/GET command.

2. Becareful, if Write/Read of other data than set address of positioning modul€e’ s buffer memory is
performed through PUT/GET command, the operation of positioning module may be abnormal.
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 9.21/0 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 1/0 signals of G6F-POPA, G4F-POPB & G3F-POPA are identically 2-axes, 64 points.

1) I/O signal of G4F-POPA (32 points)

Signal direction: PLC CPU « Positioning module Signal direction : PLC CPU - Positioning module
P area No(Input) Status signal P area No(output) Com. signal(P contact command)
P0O0O(Nn)0 Error POO(n+1)0 Emergency stop
POO(n)1 In operation POO(n+1)1 Operation data No. change
P0O0(Nn)2 Positioning complete PO0O(n+1)2 Floating pointset
P0O0(Nn)3 Origin Point return complete P0OO(n+1)3 Output-prohibited cancellation
POO(n)4 Origin point undecided state POO(n+1)4 Speed override
P0O0O(n)5 Pulse-out prohibited state POO(n+1)5 Error reset
P0O0(n)6 M code On POO(n+1)6 M code Off
POO(n)7 Command complete POO(n+1)7 Deceleration stop
P0O0O(n)8 Decel. stopping/complete POO(n+1)8 Unused
P0O0(Nn)9 In constant operation POO(n+1)9 Positioning start
POO(n)A In origin point return POO(n+1)A Origin Point return operation
P0O0O(n)B In positioning POO(n+1)B Speed change
PO0O(n)C Unused P0OO(n+1)C JOG start
POO(n)D Position Teaching complete | PO0O(n+1)D Position Teaching
POO(N)E Speed Teaching complete POO(n+1)E Speed Teaching
POO(n)F Inching complete POO(n+1)F Inching start
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2) 1/0 signal of G3~POPA/G4F-POPB/G6F-POPA (64 points)

) Signal direction; PLC CPU « Positioning module Signal direction: PLC CPU - Positioning module
Axis P area No(input) Status signal P area No(output) Com. signal(P contact command)
POO(n)0 Error POO(n+2)0 | Emergency stop
P0O0O(n)1 In operation P0O0(n+2)1 | Operation data No. Change
P0O0(Nn)2 Positioning complete P0OO(n+2)2 Floating point set
POO(n)3 Origin pointreturn complete P0OO(n+2)3 | Output-prohibited cancellation
P0O0O(n)4 Origin pointundecided state P0O0(n+2)4 | Speed override
P0O0(Nn)5 Pulse-out prohibited state P0OO(n+2)5 Error reset
POO(n)6 M code On POO(n+2)6 | Mcode Off
X- P0OO(n)7 Command complete POO(n+2)7 Deceleration stop
axis POO(n)8 Decel. stopping/complete P0O0O(n+2)8 | Interpolation positioning start
POO(n)9 In constant operation POO(n+2)9 | Positioning start
POO(N)A In origin pointreturn P0OO(n+2)A | Origin point return operation
P0O0(n)B In positioning POO(n+2)B | Speed change
POO(n)C In interpolation operation POO(n+2)C | JOG start
POO(n)D Position Teaching complete PO0(n+2)D | Position Teaching
P0O0O(N)E Speed Teaching complete POO(n+2)E | Speed Teaching
POO(N)F Inching complete POO(n+2)F | Inching start
POO(n+1)0 | Error P0O0O(n+3)0 Unused
P0O0O(n+1)1 | In operation PO0(n+3)1 | Setting operation data No.
P0OO(n+1)2 [ Positioning complete POO(n+3)2 | Floating pointset
P0O0(n+1)3 | Origin pointreturn complete P0O0(n+3)3 | Output-prohibited cancellation
P0O0(n+1)4 | Origin pointundecided state POO(n+3)4 | Speed override
P0OO(n+1)5 | Pulse-outprohibited state POO(n+3)5 | Error reset
PO0O(n+1)6 | Mcode On P0O0O(n+3)6 M code Off
Y- P0O0(n+1)7 | Command complete POO(n+3)7 Deceleration stop
axis [ pPoo(n+1)8 | Decel. Stopping/complete PO0(n+3)8 | Unused
P0O0O(n+1)9 | In constantoperation P0O0O(n+3)9 Positioning start
POO(n+1)A | In origin pointreturn P0O0(n+3)A | Origin point return operation
POO(n+1)B | In positioning POO(n+3)B | Speed change
POO(n+1)C | Ininterpolation operation POO(n+3)C | JOG start
P0O0(n+1)D | Position Teaching complete P0O0(n+3)D | Position Teaching
POO(n+1)E | Unused POO(n+3)E | Unused
POO(n+1)F | Inching complete POO(n+3)F | Inching start
9 13
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9.2.2 Statussignal

1) Error

Turned On if error occurred and turned Off by error reset command and cancellation command
of pulse output-prohibited.

2) In operation

(1) Turned On at positioning start command and turned Off if start command complete.
(2) Signals “In operation” of X-axis& Y-axis are turned On simultaneously at

interpolation operation command and turned Off simultaneously if command complete.

(3) Turned On/Off also at 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
constant operation after dwell time el apses.

(3) Turned Off at deceleration stop & emergency stop.

(4) Turned On/Off simultaneously at X-axis& Y-axisif in interpolation operation.

(5) Turned Off in auto-operation 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

(1) Turned Off if floating point set is set or origin point return is complete.
(2) Turned On if origin point is not decided.

6) Pulse-output prohibited

(1) Turned On at emergency stop or if stroke upper/lower limit is exceeded over.

(2) Turned Off by cancellation command of pulse-out prohibited.
7) M code On

(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, repeated, auto & constant operation mode after the dwell time.

(3) Turned On at setting position in continuous operation mode.

(4) Turned Off by M code Off command.
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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 On if the commandis normally 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 approval command of

manual pulse generator.

Positioning module

PLC CPU Common-used RAM
command,
P contact command
> ...........
Command
executed
Comrlnand
complete
< p <
A
Command of PLC CPU N
Command oomo%l e}e of
positioning module i
\ Y

1. Command shall be turned Off if command complete signal is On.
2. In PLC CPU, commands 2 or above are not allowed simultaneously on
positioning module. Surely apply the next command after the prior command is executed.

9) Deceleration stopping / complete
(1) 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 constant operation. Turned Off in others.(acceleration stage, decel eration stage, dwell time,

operation stop, etc.)

11) In origin point return

Turned On at operation command of origin point return and turned Off if origin point return is complete.



Chapter 9 Inner Memory And 1/O Signals

12) In interpolation operation

Turned On at interpolation operation command and turned Off if positioning complete.

13) Position 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 speed teaching complete.
(2) Turned Off in positioning start, origin point return operation and JOG operation.

15) Inching complete
(1) Turned On if inching complete.
(2) Turned Off in positioning start, origin point return operation and JOG operation
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9.2.3 Command signal (P contact command)
1) Emergency stop
(1) Signal input from the outside of positioning moduleis called as external emergency stop, and
P contact emergency stop is called asinternal emergency stop.
(2) Internal emergency stop shall be applied when external emergency stop signal is at normal-
wired state(N.C).
(3) Pulse-out 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 b address 8(X-axis) & 58(Y-axis) of positioning

module’ s buffer memory and the change command of operation dataNo. is On.

3) Floating 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 is afunction to find a mechanical 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 h0100~h0FQ0.
(3) h0100 = 10%, h0200 = 20%, ......,.hOFOO = 150% respectively.

6) Error reset
Command to settlelight error if occurred.

7) M code Off
M code On signal if occurred islet turned Off.
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8) Deceleration 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 decel eration stop.

9) Interpolation operation
(1) Linear interpolation operation is performed at interpolation positioning start.
(2) Arrangement of position data at X-axis& Y-axisshall be set identical.
(3) Target speed, dwell time, M code and other controls shall be operated as based on X-axis.
(4) Override command is not processed.
(5) Bias speed is aways regarded as 0.
(6) Operation mode is as based on X-axis
(7) Interpolation operation for others than single, repeated and
auto-operation mode is not available but causing error.
(8) Stopped unconditionally at emergency stop.
(9) Processed by signal of either X-axisor Y-axis at deceleration stop and positioning stop.
(10) Refer to 2) 2-axes position control in 3.1.1.
10) Positioning 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 positioning start.
(3) In auto-operation or continuous operation mode, operation is performed upto setting
operation data No. 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 mechanical origin point.
(2) Origin point address assigned by parameter setting will be the present address if origin
point return is compl ete.
(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 value 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 change is available in constant operation.
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(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 set at parameters.
(2) JOG low-speed shall be set lower than high-speed.
(3) In G6F-POPA, no speed limit error occursin JOG low-speed operation and the operation is
allowed at lower speed than bias setting speed.

14) Position Teaching
(1) Function to change position address of position data to random set value.

(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 value to set shall 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 GBF-POPA, position teaching is available by position teaching command even if

origin point is at undecided state.

15) Speed Teaching
(1) Function to change speed val ue of speed data.
(2) Speed data No. 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.

Teaching islimited.(available: 100,000 times)
2. Toincrease the application number (if performed by one step of teaching operation)
1) set 300 operation steps to repeated operation via software package and

with 100,000 or below(99,000) in PLC program so to
3) use up to teaching times 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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Example of position teaching) For position teaching of 4t step’ s position address of X-axiswith 100,000

Position data of X-axis

: . : . Dwell
Step | Coordi ] Operatio | Invaidlv | Operation M SpecadN
No. naes Dt nme thod did mode At code 0. x 1)0
Absol L Continuo . .
0 Ute Prohibited S Vdid Single 0 0 0 0
Absol - Continuo . .
1 Ute Prohibited S vdid Single 0 0 0 0
2 | A ponibited | CMM | vaig | single 0 o | o | o
3 | A pronibted | OO | vaig | osigle | 100000 | 0 | o 0
CO| A poifited | CMMO | vaig | singe | (000> 0 | o 0
D0007 D0009

Position teaching operation step No.
li g op P —

Add.7 | 4 <—|7 D0007

—— Preset position address —
100,00 <« D0009
Add. 10 0 4— D0010

Add.7

Position teaching command( PO02D )

Program(If G6F-POPA isinstalled on 0" slot)

P0O060
|
L o MOT00 |
Pos.tech, com. conditions M0100 1 Scan On
M0100 [MOV 00004 D007
11 |
| |

[ DMOV 100000 DO0009
N i_

Positionteaching com.On

[ SET  P002D

|

Pq0?7 <| Com. complete [ Postion.teaching com. Off ’_L_ | RST 50020
|

11 |
| | I PUT 00000 00007 DOOO7 00004 i_
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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 vaue of speed data No. 3 with 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 | \o 0 0 0 0 0
40 0 0 0 0 o\ | o 0 0 0 0
\ D0015
S Speed teaching speed data No. —
Add. 14 | 3 <—|7 D0014
li Speed teaching speed value —
Add.15 | 100 <+«—}—— Dpooss
Speed Teaching command( POO2E )
Program(If G6F-POPA isinstalled on 0" slot)
PO061
—| - ID M0101 {—
Speadteaching com. conditions j
MO0101
i i MOV 00003  DO0014
MOV 00100  DOO15
Speed teaching com. On
ISET PO02E |—
P0007 { Command complete j [ Speedteaching com, Off _L_
| | [RsT  PO2E | —
F0010
| | i PUT 00000 00014 DOO4 00002 i—

21
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Chapter 10 MK program

Various examples are discribed for

operation of positioning module
K 200S/300S/1000S series viathe PLC program.

Example program is prepared in the system below unless noted otherwise.

1/O contact of G6F-POPA positioning mo dule includes 64 points upto P0020 ~ POO4F.

in  MASTER-K

/O word No.. —P000~P001, PO02~P005

GM6- K3P- G6l- G6F-
PAFA 07AS D24B POPA
X-axis

A 4

O

Step motor

Step motor driver

[Fig.10.1] System configuration of basic example program

Fig.10.1 shows G6F-POPA positioning module asinstalled on slot 1 of K200S CPU.

A sequence program shall be composed with 1/0 word No. as changed for installation on the other slots.

For status information reading to Read/Write common-used RAM (positioning modul€e’ 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.

10-1
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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 b Upper limit LIS
; Ext. Lower limit L/S
Bit data Output chuU | +——O Esop
: : > 4——¢ Near zero point
> / +—— Origin point
F |0 Pusline
CPU
(PLC CPU)
dat
Word data Common-used RAM
(Buffer memory)

Accessible by PUT, PUTP, GET, GETP commands

Fig.10.2  Structure of positioning module

10.1.1 Exchange of I/O signals (bit information)
1/0 signalsin bit unit are exchanged between PLC CPU and positioning module. The I/O signals

origina of positioning module, which are different from external 1/0 are used in PLC. Input
signal is P contact status signal and Output signal is P contact command signal.

# Input signal

PLC CPU Positioning module Input signal used for sequence program is a
signal input from positioning module to CPU,
«— | Ewo which is generated from positioning module

side. It is used as a contact point in

€ | In operation programming. See the examples below :

Postioning complete Errorsi gl’lal
S Signal turned On if error occurred in
operation

<+— Spead Tegch. complet€

(normal: Off, error: On)

4 Inching complete . .
“In operation” signal

Fig103 Inputsignd of positioning modie Signal that inputs what is in positioning

operation to CPU

10-2



Chapter 10 MK Program

& Output signal

PLC CPU

Emergency stop
Op. dataNo. change|
Floding point sel
Output-cisable

_cancellation
Position Teachina

Speed Teaching

Inchina

Positioning module

SET, RST or OUT used for sequence program is

asignal output from CPU to positioning module,

as is generated from CPU to be used as coil or
contact point of program.
Positioning start command
Command to let positioning module find the
next position No. to operate

Origin point return command

Command to find the machin€ s origin point

to operate

Fig. 104 Output of positioning module

10.1.2 Exchange of word data (word information)
Information of word datais exchanged in 16-bit unit. There is buffer memory (common-used RAM)

in positioning module to save data.

PLC CPU

Positioning module Add,  Buffer memory(common-used RAM):X-AXIS
0 Sausdda | M codevalue
| 1 Error code
GET, GETP 2 Present operation speed
Read Buffer B _
memory <:I|> CPU 6 Common-used RAM command
PUT, PUTP ! Pos. Teaching op. step No.
Write 20 10G high-speed
21 Origin point return high-speed

CPU
Read only
available

CPU
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 datawith PUT/PUTP commandsin CPU.

X-AXIS:
Add0

Zone#3

/

Upper limit

c B A 9 8 7 6 5 4 3 2 1 0 <« BitNo

..... Y
M code value ( 0~255)

<

Fig. 10.6  Example of buffer memory (common-used RAM)

10-3
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10.2 Programming
10.2.1 Programming Caution

Read the status always prior to execution of command.

| Foo
| | | GET oo o000 D00 00008
Normally On Buffer memory statustotal Read(X-AXIS)

| GET 00001 00050 DOOS0 00006
Buffer memory state total 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

command complete signal. (P contact command, common-used RAM command)

P0000 P0020 P0021

| | I/l | /71 [

( 1/l /1 D Mo —
M0200 Error In operation M02001 Scan On

| | B
PO027 Positioning start(X-AXIS)

| | |

| | | RT P00 —
Commeand complete Positioning start (X-AX1S) Reset by P contact command complete

Data-accompanied command shall be processed simultaneously with data and command under
the same conditions, or positioning module may be abnormal in operation.
(Data-accompanied commands : present value preset, start position No. change, override,

inching, position teaching, speed teaching)

10-4
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PO001 P0020 P0021
| | 1/l I/l | ovov oootooo o —
Error In operation Preset position address = 1000
|
| ST moos —
PO027 Present value preset command On
| | |
| | | RoT Mo —
Fo010 Command complete Present value preset command reset
| | |
| | | PUT 00001 0006 MOOG 0004 —
Common-used RAM command & Preset position addresstotal Write

JOG & MPG approval 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 shall be executed. (2 or above commands are not allowed simultaneously)
If powered On, origin point return or floating point set shall be complete first to allow other
command, or error 76 occursin 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 this area.
( X-axis Read 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 simultaneously also. (PUT/GET commands)
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10.2.2 Basic program

1) Positioning start (AST)

P0000 P0020 P0021
| | |/ |/ I
1 a 1/l | D Mox0
Postioningsatoond.  Error signal  In operation signal 1 scan On if positioning start cond. is On
M0200
| 1 [
1 | | SET  P0049
Positioning start On
P0027
| | | RST Pontg
Com.complete signal Positioning start Off
2) Origin paint return(ORG)
PO001 P0020 P0021
[ D moaL

QOri

| | |/ |/
11 I/I I/I
gin point Error signal  In operation signal

return condition.

IVIUZUL

1scan Onif Origin prt. ret. cond. isOn

ISET POOA

Origin. pnt. ret. positioning start On

[ RsT PoOSA

Com.complete signal

3) Deceleration stop(STOP)

Origin pnt. ret. Pogtioning sart Off

[ D Mo

1scan Onif decel. stop cond. isOn

[ ser Pooar

Decel .stop positioning start. On

[ RsT P04

P0002 P0020 P0021
| | I I/
I /i VI |
Decd.opcond.  Errorsigna In operation
M0202
| |
1 |
Po027
| |
[ |
Com.complete signal

10-6
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4) Internal emergency stop

P0003
| |

[
Inner e. stop cond.

M0203

ID M0203

i_

1scan On if internal emergency stop conditionisOn

[ ser Podo

i_

Internal e.stop com. On

- Internal emergency stop

Emergency stop with NC (B contact) switch or sensor as connected to external connector pin No.19 by

program

- External emergency stop

Emergency stop with NC (B contact) switch or sensor as connected to external connector pin No.19

irrelevant to program

Pulse-out disable (On: disable,Off:cancelled)

10-7

IRSTP0040

i_

Internal e. stop com. Off




Chapter 10 MK Program

5) JOG operation(JOG)

F0010
| 1 [
| | | GET oot oo Doom 00006 —
PO000 (RZEanon-used
| | M Moxo {— Sas
11 | total Read
M0210
JOG low-gpeed, forward ( }
M0200
|1 [
| | | RS Mo0Rs T low-specd
I RST  MO00O64 i— forward
P0001
| 1 [
| | [ 0 womn {—
M0211
JOG low-speed, reverse ( }
M0201
| | [
| | [ RST oo 1 low-speed
[ reverse
B F—
P0002
| 1 |
| | | D Mo i—
M0212
JOG high-speed, forward { }
M0202
| 1 [ .
| | s moos 1 righrpeed
[ RsT M
| ST M0064 i— forward
P0003
| 1 [
| | [ D woxs {—
MO0213
JOG high-speed, reverse ( )
M0203
| 1 [ i
11 | SET  MO0063 i— high-speed
|
I SET  MO0064 i— reverse
M0210 POO4C
| 1 {
11 LY
M0211
I I JOG operation command
M0212
| 1
11
M0213
| 1
11
F0010
| 1 [TPUT O000L 00006 MOOG 0000 | Commonuse
11 | RAM command
Write
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6) Operation data No. change( SMC)

F0010

| iea(m1wm[mn 00006 F—
PO00S P0020 POO2L Common-used RAM status total Read

| 1 |/l 11 [

1 4 /l | 0 M= —
Condition Error signal  In operation signal 1scanOn
M0220

I I I MOV 00010 MO0 +__

Operation dataNo. = 10
| ST POt —

P07 Op. data No.change command On

| | | Rt Po0aL —

Com. complete signa Op. data No.change command Off

F0010

|| | PUT oL o008 Mo 0000 —

Data\Write
7) Floating point set (FLT)

PO009 P0020 P0021

| | 1/1 1/l [

1 /] 1/l | D Mot —

Condition Error signal  In 1scanOn

M0221

| ] |
1 1 | T Roe —

Floating point set com. set

Po027

Il |
| | | RST Poo2 #—

Com. complete signal

8) Output-disable cancellation (OFF)

PO00A P0025
| | | |
| | L [0 vz F_
Condition  Pulse-out disable 1 scan On
M0222
| | |
11 I SET  PO043
Output-disable cancel .com.set
P0027
| | [
| | ST FO% —
complete signal
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9) Override(OR)

i_

J_

l_

‘_

i_

FO010
} } I GET 0000 00000 DOOOO 00006
POOOB PO029 common-used RAM state total Read
| | | | [ D Moz
11 11 |
Condition in  Congtant op. 1 scan On
M0223
I I I MOV hOBOD MOLL
Speed 110%
I ST POOM4
PO07 Override command On
I I I RST  POO4
Com. complete signdl Override command Off
FO010
H I PUT 00001 00011 MOLl 00001

i_

ah

Data Write
10) Error reset(RES)
PO0OC P0020 P0021
' Hl v D mo
i /1 |
Congition Error signal In operation 1 can On
M0224
Error reset command On
P0027
| | | Rt o5
.Com.complete signal Error reset com. Off

11) M’ code Off(MOF)

i

S

PO0OD P0026
| I—I | I D M5
Condition Mcode On signal 1 scan On
M0225
| 1 [ ST Ponss
11 |
McodeOff command On
P0027
| | [ ReT Pooss
.Com.complete signal McodeOff command Off
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12) Speed change(VCG)
F0010
i i I GET 00001 00000 DO000 00006
POOOE P0029 Common-used RAM status total Read
| | | | IS
Condiion in Constant op. e O

M0226
= = i MOV 01200 MOL2
Variable speed value = 1200
i SET  POO4B
PO07 Speed change command On
I I } RST  POO4B
com.complete signal Speed change command Off
F0010

| PUT 00001 00012 MO012 00001

T r r 7T T T

Data Write
13) Position Teaching(TEA)
F0010
| | I GET 00001 00000 D000 00006
POOOF P00 POO2L Common-used RAM status total Read
| | 1/1 1/ [ D Mo
11 I/ | I/ | |
Condition E{ég;l In operation 1scan On
M0227
I I I MOV 00012 MO0
StepNo. =12
I MULS 1250 -1  DO009
Save posadd._12500 to D009
I DMOV D000  MOQ9
Save pos. add value 12500 to M009
} ST POO4D
Pos.Teaching com. On
P0027
| | i RST  POO4D
Com.complete signd Pos Teaching com. Off
F0010
| | IPUT0000100007M00700004
Data Write

I T T T T T T T

10-11




Chapter 10 MK Program

14) Speed Teaching(VLT)

P0010 P0020 Po021

|GET0000100000D0000CX)006

common-used RAM gtatus total Read

— A

Condition Errorsignd  Inoperation

I D M08

1scan On

M0228
I I I MOV 00008 MOL3
Speed No.=8
i MOV 00340 MOl4
Speed value= 340
i ST POME
PO07 Speed Teaching command On
I I } RST  POE
Com.complete signal Speed Teaching command Off
FO0L0

I PUT 00001 00013 MO13 00002

r r r rr r T 7T

DataWrite

r T T T T

FOOL0
| | | GET oot o0 Doo 00006
POOIL POC20 POO2L Common-used RAM status total Reac
I 1 |/1 |/1 [
11 |/ I |/ I | D M
Condition sEgr?; In operation 1scan On
M0229
I I i MOV 00000 MOLL
Inching = 15
B
PO027 Inching command On
I I } RST  POO4F
Com.complete signal Inching  command
FO010
| | I PUT 00001 00014 Moil  OO00OL

-

Data Write
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16) 2-axesinterpolation operation

Positioning operation

Y-AXIS, position address

[Pulse]

25000

20000

15000

10000

5000

Position No. 2

| /o PostionNo. 1
- ——— . — ————— Q
/ |
!
- !
: Position No. 0
: X-AXIS, position address
T T T T T
5000 10000 15000 20000 25000 30000 35000 [Pulse]
(2) Position data and speed data
m  X-axis, position data
: : ; Position
Step Coo;c&i;l nat Override Opetrr?(t)lg nme Iro/&?liljd/ Operation mode | address(Pu [ M code Speed No. ?Yvn?lé
Ise)
0 Absolute Disable Continuous vdid Single 10,000 0 0 5
1 Absolute Disable Continuous | Vadlid Single 25,000 0 1 5
2 Absolute Disable Continuous vdid Single 5,000 0 2 5
3 Absolute Disable Continuous | Invalid Single 0 0 0 0
4 Absolute Disable Continuous | Invalid Single 0 0 0 0
m  Y-axis, position data
Coordinate . Operationme| Invalid/ Operation Position Dwell
Step s Override thod vadid mode addlr es)s(Pu Mcode | SpeedNo. | i
se
0 Absolute Disable Continuous vdid Single 10,000 0 0 5
1 Absolute Disable Continuous vdid Singe 15,000 0 1 5
2 Absolute Disable Continuous Vadid Single 30,000 0 2 5
3 Absolute Disable Continuous Invalid Single 0 0 0 0
4 Absolute Disable Continuous | Invalid Single 0 0 0 0
m  Speed data
No. Data
0 200
1 400
2 600
3 0
10-13
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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 axesof X & Y.
The operation shall be with X-axisinterpolation command signal to let interpolation command On.

(4) Program

P0014 P0020 P0021 P0030 P0031

— /1 (o ow p— tamont
Cond. X -axis éﬁéar)éhsor% n Y-aXIS v-ais Interpolation com.
MO;&OOI error signd error signal inoperation
| | | ST P08 —
1scanOn Interpolation com. On
7
1| |_RST_Poog —
Com.complete signal Interpolation com. Off
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17) Teaching mode change

Available only in positioning module G6F-POPA.

1_

i_

i_

P0012
| | I D M0
Condition 1scan On
M0230
I I I MOV 00001 MOI5
ROM Teach.mode set (0: RAM Teaching mode
F0010 1: ROM Teeching mode)
| | I PUT 0000L 00015 M015 00001
DataWrite
18) Parameter change
Available only in positioning module G6~POPA.
P0013 P0020 P0021
| | | /1 | /I [
1| 1/l 1/l | D Mot
Condition Eirg;ﬁzral In operation Iscan On
M0231
I I i FMOV 00150 Mo17 00002
Set aceel. =1500ms, decel. =1500ms
I MOV 00001 MOL9
Set M code mode to After mode(0: With, 1:After, 2: None )
I MOV 00800 MO20
Set JOG high=8Kpps
I MOV 01000 MO21
Set origin pnt ret. high=10Kpps
} SET MO0B2
Parameter change com. On
P0027
I I I RST  MOOB2
Com.complete signd Parameter change com. Off
F0010
II I PUT 00001 00006 MOO6 00016

I T 7T T 7T T T

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

llowordNo.  — P0O00~P001, P002, PO03~P004, POO5~P0O08

1/0 occupation points
GM6- K3P- G6I- G6l- G6Q- G6F ;
07AS D24B D22B TR4A POPA

PAFA

K3P-07AS: K200S CPU module
G61-D24B : DCinput module(32 points)
G61-D22B : DC input module(16 points)
G6Q-TRAA : TR output module(32 points)
G6FPOPA : Positioning module(64 points)

SERVO Amp
Motor
Y-axis
Mohile
Erooder 1]
BCD digital displayer (4lettersX 2)
[Ei=|E =R
P00~ FO04F NN
Present position address displayed

R
%O O Positioning start

P01 ——
O O Speed change command

P02 ——
———O O OQriginpoint return command

—_l
%O O Next Move command

P0024 —— o
L———O O Statposition No.change command

BCD digitd switch (4leftersX 1)
P0000 ~ POOOF
Varigble speed value setting
BCD digital switch (4leftersX 1)

P0010 ~ POOLF

Start position change No. stting
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2) Data setting and operational description

m Y-axis position data

* Operation pattern 1

Coordinal q Operation | Invalid/ Operation Address
Step s Override method vaid mode (Pulse) M code | Speed No. Dwell
O | Absolute | Disable | Continuous | Vaid Single 100,000 0 0 50
1 Absolute Disable Continuous | Vadid Single 120,000 0 1 50
2 Absolute Disable Continuous vdid Single 0 0 0 50
3 Absolute Disable Continuous | Invalid Single 0 0 0 0
4 Absolute Disable Continuous | Invalid Single 0 0 0 0
* Operation pattern 2
Step Cooginat Override Opetrﬁéignml In\\//;\liié:i/ Opﬂ?g%téon ?g&r:f)s M code | Speed No. Dwell
10 Absolute Disable Continuous vdid Continuous 500,000 0 2 S0
11 | Absolute Dissble | Continuous | Vaid Continuous | 900,000 0 3 50
12 Absolute Disable Continuous vdid Single 0 0 4 50
13 Absolute Disable Continuous | Invalid Single 0 0 0 0
14 Absolute Disable Continuous | Invalid Single 0 0 0 0
m  Speed data
No. Data

0 3000

1 5000

2 2000

3 6000

4 4000

5 0

6 0

m  Operational description

Operation Sequence:

Origin point Return(P022) — Positioning start(P020) — Speed Change(P021) —

Positioning 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
P020

Speed  change —I
com. P021
36000pps
Speed
30000pps
Position No. 0

Operatio | P> Distance [Pulse]

- 100000
m  Next Move operation
Positioning start
P020

Next Move —I
command P023
A 60000pps — Normal operation
Speed ........... > Next Move command
20000pps Position No.11 operation
Posiion No 10
Operation ‘ P Time
\ Position No.12 /
p
40000pps
v

m Operation of operation data No.change

Pos. No.0 |:>os.No.1 |:>Dos.No.2

JUMP(change command to operation data No. 0) JUMP (change command to operation
dataNo. 10)

Pos. No.12 <jos. No.11 <:ps. No.10
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3) Progranm
FoL0 Common-used RAM(Buffer
I I I GET 00003 00050 M100 00006 memory) state
Normally On total Read (Y-AXIS)

Present  position  address
displayed on BCD digital

| DecD M PR

displayer
P0020 P0060 PO061L
| | |/| |/I II D MO0 PO020 @ Y-AXIS stat
condition
Errorsignd  Inoperation
M0220
i i II ST PO0SY Y-AXISpositioning start On
P0021 PO069
| | | | . v 00000 D Moz Position No. = 0 in progress
Spea: Ih II ! l with constant operation
change  |n constant
M0221

11 l

Y-AXIS  speed  change
command

{SEI'POOSB

P0022 P0060 P0061

) (0w

P0022 : Y-AXIS origin point

: reurn condition
Error signa In operation
M0222
| 1 [ SeT Poosa Y-AXIS origin point return
' l command On
PO(IJ23I P0(|J69I I P0O023 : Next Move command
11 11 [ = Mi03 00010 l—| D M023 condition position No. = 10 in
Congtant progress with constant op.
M0223
| 1 T & ML Next_Move command On

P0024 P0060 PO061

+— |/} | L= MIB oo L—1 0 mo

P0024 : Operation data No.

r r r rrrr T*r r r 1T T T T T

change
Error signdl In operation
\—4 = M3 00012 1 o o
M0224 h0O10  hOOOA JUMP
H { BIN P00l M108 Position No=2® No=10
M0225 h0000  h0000 UMP
| | { BIN POOL MI08 Position No.=12® No.=0

Continued
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M0224
i i { SET  PO08l 1_ Operation dataNo.change
command On
M0225
| |
11
P0067
I | RST P09 1 rustoning sttt
Y-AXIS command
complete
signal { RST  PO0BA i— Origin point return command
Off
I RST  POOSL 1_ Operation data No.
change command Off
{ RST  M1061 i— Next_Move command Off
I |
l RST  P008B Speed change command Off
F0010
ii i PUT 00003 00056 M106 00007 f——<mmmmw%d RAM
command & data total
Write

END

1.The above application program example can be applied in system configuration even if G4F-POPB &
G3FPOPA are used as installed on slot No. 3 position where G6F-POPA is equi pped.

2.G3F~POPA, G4F-POPB and G6FPOPA all for 2axes control takes possession of 64 I/O points
identically.
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10.3.2 Position Teaching by JOG operation

1) The system configuration isas shown in Fig.10.1.

2) It is position teaching program of present position address 20,000 to position No. 3 after rotated

forward at JOG high-speed and then moved reverse at JOG low-speed.

Speed 4 JOG high-speed,forward(P0000=On)
(forward)
200 P Present position address
(reverse)
JOG low-speed,reverse
(P0001=0n)
\ 4
F0010
| | I GET 000L 00000 MOOO 00006
Normally On
PO000

21

11 [
| | SET MOoes
J0Ghigh-speed, forward
I RST  MO084
MO0210
{ )
v )
PO001
] | RST MO0G3
JOGlow-gpead reverse
l ST Mooss
M0220
{ )
LI
P0002 P0020 P0021
| | |/1 1/1 [
| /] 1/l L0 M
Teaching ; ;
coundition Errorsignd  Inoperation

State total Read

JOG high-speed
(points On)

JOG forward
(add.6, 4" contact
off)

JOG aux. contact

JOG low-speed
(add.6, 3"

contact Off)

JOG reverse
(add.6, 4™ contact
On)

JOG aux. contact

1 san On if
teaching condition
On

\’ Continued
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M0230
II l DMOV  MO004  M009 I— Send present pos. add. to
preset position address.
\
MOV 00003 MQO07 + Set op. step No. to teach
{ to3
| ST ROOD Posiion Tezchin
r g
{ '_ command On
P0027
| | [ Position
RST  P0OO3D
i | Teaching command
Com.complete signal Off
F0010
| | | PUT 0001 00006 M5 00009 [—{ Common-used  RAM
command &
data Write
M0210 PO03C
| 1 { )
11 L)
M0220
| 1
11
END
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10.3.3 Continuous teaching (Position Teaching, Speed 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 value.

— 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 conditions or the product.

1) Example execution results of this section (System is configured asin Fig.8.1)

Position No.(STEP) Position address

0 1000 A
1 2000
2 3000
3 4000

s 5 > Address  through Position
9 10000 Teaching

10 0
11 0

Data (Speed value)

~

Speed value through  Speed
Teaching

O vYywwnNhE- O
cog~BEESE

— If 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 S/W Package. If RAM teaching mode is set, teaching is avail able 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
FO010
| | | GET 0000 00000 MO0 0006
POOCO PO02
Il 1/ S——
Continuous Pos. Teaching cond. l
M0200 |
11 | DADD MO009 0000001000 MOQ9
Y I
1/} | ST PO0D
Teaching command stop signd
POOCO 7
| | | | [
| | | | | DNOT  Mo02
Command comnlete silunal
| RST POOD
M0202
| | [
| | | INC MoD?
—[ = MOO7 00009 ‘L ST M3
POOOL PO027
[ | I |
| | I [ D Moo
Continuous Speed Teaching condition
M0204
| | |= mom oo | Mov 0000 Mo
—‘ >= MO13 00001 |7{ ADDP MO4 00050 MOL4
M0400
/] | s Poe
POOOL PO027
Il | 1 \
[T [ | D Moxe
| RST  POVE
M0206
| ] [ NP MoB3
11 |
= Mo oo | ST Moo
POOC2
| | PUT O00DL 00015 00000 00002
RAM Teaching mode setting condition
POOC3
|| PUT O00DL 00015 0O0OL 00002
ROM Teachina mode settina condition
FO010
H PUT 00001 00006 MOOG 00009

10 - 24

Statustota Read

Teaching com. On whenever
Pos. Teaching cond. Is
completeif Pos. Teaching
cond. isOn

Position address
increased by 1000

| scan On with com. complete
signd at falling
edge

Teaching
command Off

Increase Position
Teaching op. step No.

Stopped if op. step
No.is9

Teachina com. On whenever
Speed Teach. cond. Is
comdallete if Seed Teach.
cond. isOn

tion  teaching  command

complete

Save initial speed data
100to M014

Increase speed data by
50

Speed Teaching
command On

Speed Teach. com. Off if
com. complete signal On

Increase speed dataNo.

Speed Teach. com.
stopped if speed dataNo
is10

Position/ Teach. Mode
stto RAWeechi ng

mode(0)
Position/Speed Teach. Mode

et to ROM Teaching
mode(1)

Datatota Write
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1034 Postioning Sart, Spead Teaching, return toorigin paint, Inching, JOG operation

1) System configuration

110 word No. — PO00~P001, P02, PO03~P004, PO0S~P006

1/0 points
GM4- K4p- G4l- G4l- (e G4Q- L
PA2A 15AS D24A D2A | POPA | TRAA GA41-D24A : DC input module(32 points)
G41-D22A : DC input module(16 points)
G4F-POPA : Positioning module(32 points)
G4Q-TR4A : TR output module(32 points)
K4P-15AS: K300S CPU module
BCD digital displayer (4lettersX 2)
P0050 ~ POOGF
NN
Present position address displayed
SFRVOAMP
Motor
X-AXIS
—P —p .
Mobile
Encoder
R E—
%o O Postioning start
R
%o O Speed Teaching command
P02 @ —— .. .
———-=o00 O Originpoint return command
R
%O o} Inching command
R
%o 0 Inching command
R
%O O JOG command
R
%O O JOG command
BCD digital switch (4leftersX 1)
P0O000 ~ POOOF

Sneed value setting for Speed Teaching /Inching amount setting forward reverse
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2) Data setting and oper ational description

m X-axisposition data

: Overrid . Op
Step | Coordinates o Op Mode |r\1</i:?d Mode | Address CI;/Ide S[:,)\Iesd Dwdl
0 Incremental Disable | Continue Vvdid Single 10,000 0 0 50
1 Incremental Disable | Continue vdid Repeat | -10,000 0 0 50
2 Absolute Disable | Continue | Invalid | Single 0 0 0 0
3 Absolute Disable | Continue | Invalid | Single 0 0 0 0
4 Absolute Disable | Continue | Invdid | Single 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) - + JOG(P0025) - Positioning start(P0020) —
Positioning start(P0020) - - JOG(P0026) — - Inching(P0024) - Speed Teaching(P0021)

Speed [PPY
Forward B
Position No.0
JOG
P Diatance [Pulse]
;_/ JOG L
Reverse Position No.1
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r r r 1 T 1T [ T T T T

T [ T T

3) Program
F0010
I I I GET 00002 00000 MOOO 00006
I DBCD MOO4 POO5
P0020 PO030 PO031 |
| | | /I | /] D MO0200
11 I/ | I/ | [
Pos.dec.stt. cond. Error signdl In operation
M0200
| | [ sET Pon49
11 |
P0021 PO030 POO31
| | |/ | [ D Mot
11 I/ I I/I [
Speed Teach Error signd In operation
com. cond.
MO0211
” I MOV 00000 Mo013
I BIN PO MO
I SET  POO4E
P0022 PO030 PO031
| | |/ | /1 [ D M020
11 I/ | I/ | [
Origin point.ret.  Error In operation
cond.
M0220
| | [ sET PoosA
11 |
P0023 PO030 POO31 |
| | |/ |/ D  MOs0L
11 I/ | I/ | [
Inching _Error In operation
com. cond
MO0501
II I BIN P00 MOLL
I RST  M0OG4
I SET  POO4F
P0024 P0030 PO031
| | |/ | [ D Mos02
11 I/ | I/I [
Inching Error signal In operation
com. cond

10

27

State total Read

Present pos.address
displayed on BCD
digital displayer

Positioning start On

Set speed No.=0

Set speed value

Speed. Teach.com.On

Origin
paint.ret.com.On

Set inching amount

Set Inching forward

Inch. com.On

\> Continued
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10
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M0502
| | | BIN POOO MOl
SET MO00B4 [
SET POM4F | —
P0O025 P0O030 P0031
Il | [ /]
| I I/} /] SET MO0  —
JOG Error In
command signal operation
cond.
RST M0064 |
M028
{ ]
il vl i
| /] I/} RST _MO00B3 | —
JOG Error In
corr:jmand signal operation
cona.
ST M0064  —
M028
{ )
LY
PO037
| 1 RST P0049
Command
complete
RST POO4A | —
RST POME |
RST POO4F | —
M050
| | | PUT 00002 00006 MOO6 00009 1
M028 PO04C
| 1 { )
11 LY
M028
| |
1
END

Set Inching
amount

Set Inching reverse

Inching command
On

Set JOG high-
speed

Set JOG forward

JOG command
aux. output

Set JOG |ow-speed

Set JOG reverse

JOG command
aux. output

Positioning start Off

Origin point return
Command Off

Speed Teaching
command Off

Inching
command Off

Common-used
RAM command &
data total Write

JOG  command
output
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Chapter 11 Operation Proceedings & Installation

Chapter 11 Operation proceedings &

Installation

| 11.1 Operation proceedings

Operation sequence for positioning operation with positioning module is as shown below.

D

C Start
v

|Decide positioning operation method.

|I ndtall positioning S\W package in the compute.

Prepare positioning datawith SW package.
Positioning parameterS (X-AXIS, Y-AXIS)
Position data (X-AXIS, Y-AXIS)

Speed data (X-AXIS, Y-AXIS)

[ nstall positioning module on the base

|_et positioning module, driver, motor and outer devices connected.

I(:onnect the cable between the compuiter & positioning module

!

|Let PLC system powered On

!

hest the system of positioning module

rNrite setting data via positioning module in the computer

Set/change/monitor positioning pre-operation and various data via the

computer

Set origin point address

Set teaching function, JOG operation, positioning data(address, etc.) by MPG
loperation

|Prepare positioning program

|Perform positioning operation by CPU module & positioning module

l

—

D

11

Decide origin point return method, coordinates, operation mode, etc. for
positioning operation

with SW package.

When CPU moduleisat STOP state

Check by Ready LED of positioning 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 so to saveif not correct.

GMWIN or KGL-WIN
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| 11.2 Installation

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 installation.
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.

| 1.3 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 I/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 occurs 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 if wired with high-voltage line or power line.

7) Ground connection of the pipe is hecessary for piped wiring.

8) The power supplied from the outside (DC 5V, DC24V) shall be stable.

9) If noise seems underlying in wiring between positioning module and driver, the pulse 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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11.3.2 Connection between SERVO and stepping motor drive device

1) Connection with FDA-3000 AC SERVO driver

The wiring diagram between FDA-3000 CN1 and G6F-POPA is as shown below if used in position control

mode.

FDA-3000 CN1

@7y | +2avin
(42) |+2avin
servo  L_z2a1v)
[ ]
—— (10) | svoneN H
ENABLE o
Accumulated (12) CLK =$ {
pulse CLEAR 0
w0 o TORE
No forward $—0 0
(46) |cwLin 1‘{
No reverse $—0 0
—— (45) |ESTOP L{
E.stop  $—0 O
— 3 ALMRST {
op. ey (13) *1-
device
— (29) |Pr1 {
Speed  PP—0
Analog —_ (28) |1 EH
Torg. limitedus =0 O—4

TEELELE

(17) | svor
R e

(16) | INPOS
Pos. reachedcon

32
0 speed /torg. 22§ Ospeed

(47) | BRAKE
Notor brake

48) | aLarm
0p- device 1)

(15) ] A_CovEw
ALARM CODE (31) | A_CObEL

(14) | A_CUDEZ

(av) | 6nvza

(50) | GNLZ4

*1
*2

(19)

(3)

(35)

il

G6F-POPA(X-AXIS)

s
=

20k 0~10v
o [
v

£

7020 |0y ::oooc: zeom

32,33,34,35

1c0m

mc 24y

Upper linft L/S

-

Lower linft L/s
0_o—¢

E. stop

origin pofnt L/S
5o |

speed/pos
@ﬁﬂ " swit. Us
Speed & o—oI
5 MoNITL [(39; 0~ 5\
1orqu m
5 wontiz | (6) 0= 5V m
G LT '-I ‘
+z4va (41) 24v com 20
3.9
20 |2av com
7 }{
L
H [ ]
PEIN [(26) RP 2 H
F{ H 22,23 [2av N0
N E
(18) *

.”_[;

1, 2, 33 or 34 shall be used for GND terminal.
Surely ground-connect the shielded line of CN1 cable with F.G(FRAME GROUND).
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2) Connection with FDA-5000 AC SERVO driver

FDA-5000 CN1

seRvo a9) | +zavin
L za1v)
ENABLE ——  (8) | svonen H
Accunulated
e o | P 0E
No forward (40) | cwiim H:r}‘{
No reverse @9) | esiop j{
ALIRST e
E.stop @y ok }.{
— prP1
device L 5o D
speed P | ___ aa) | iuim H
Analog  —© O “
Torg. limitedus
a6) |iLovr

SERVO

R
(21) | roY j -{

Pos. reachedcon

&)

INPOS J'{

0 speed/tora.

)

Ospeed

Motor brake

(48)

BRAKE J'{

0p. device

(20)

o

(45)

o |1

ALARM CODE
ALARM CODE

(19)

o |

A_CODE2 J'{

(44)
(24) | GND24 ._"{
(25) | snvza

*1
*2

@)

G6F-POPA(X-AXIS)

PPEIN

=

an

1720 1.5K

24V COM

EPRIN

=

12z)

T/720 1.5K

.n-l;

u)

[*2]1

32,33,34,35) '

I
13] upper tin

C zav
t L/s

(=
<O
0_0—9¢

t L/s

@ED origin_ pofnt L/S
11
G 0]
speed /posit
@ﬂn 14 swics L
o—
20 fzav con
_-_ ueC 24V

22,23 [2av 6w

1, 2, 33 or 34 shall be used for GND terminal.
Surely ground-connect the shielded line of CN1 cable with F.G(FRAME GROUND).
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3) Connection with Sinnco SSD-5000 type

SSD-5015 CN1

G6F-POPA(X-AXIS)

32,33,34,35 ] 10"
W zav
13| Upper tinft L/S
B o |
; 6 J7FB zcom |/ h*@ @D“ Lower lim{t L/S
<oy
< _o—{
@ﬁn“ origin pofnt L/s
50
speed/posiftion
G| ek
7 o—
23 Jris
21 Jea oV i1
| Leosy x
2 L e !
24 | PTE " !
sV N | 22,28

* Refer to the driver manual for the driver pins if not described.
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4) Connection with MITSUBISHI MELSERVO-J type

G6F-POPA(X-AXIS)

MR-J CN1
&
Voo 35
*1
DC 24av
ViIN 34 6, 7, t JL.G ' e 5
L [ G
uPC 23

24v com | 20

32,33,34,35

con

[ 9Pzt

upper lini{ L/s

emergency

2 _O—4

Lower limft L/S
—0_0—4§

origin_pofnt L/S

20 PP
22w

13,14,15,16 |5 . ¢

5/24V GND

o—]
speed /posit]
SWITCH
14
—e o—
2o |+2av
ez
[ ]
22,23 [orzav 6N

=

*1 : In case that internal power is used.
Refer to the driver manual for the driver

pins if not described.
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5) Connection with UPD566 (stepping motor driver)

UPD 566 Type Driver

BLULE

P RED

WHITE

P BROWN

BLACK

step
motor

AC110V i

G6F-POPA(X-AXIS)

32,33,34,35

1com

*1
*2

*3

Controllable by PLC's relay output or transistor’s output contact.
Protection control is available from overheating driver using PLC DC input

signal.

oc 20v M
13 Upper tinft L/s H
(E})ﬁ origin pofnt L/S
11 —
speed/posiftion
SWITCH L/
o o 00 @il
=
1 SD DC 24V
:::::
+cCl
(I l sv con] 21
" -J_ 1
_SD DC 5V 3 21 sV cow
3 Bt
_._ DC 5V
-ccu i
r/ 22,23 22,23 f5v GNC

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
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6) Connection with UPK 5114NW2 (stepping motor driver)

UPK5114NW2 Driver G6F-POPA(X-AXIS)

32,33,34,35 ] 1COM
| Excitation 11¢4)

H oc 24y M
13 Upper linft L/S H
- DC 24V 5
12(+) —L_(
+
DC 24v - T_EE*E @n” Lower limft L/S
Overheat signa

82 2009
™ G ]ie | ereroene

BLULE | L Hgid
b RED )

| @ﬁn“ origin pofnt L/S

N 5 o
ORANGE | speed /posi

. out current| 19,y [*11 @ﬁﬂ tion

' 14

horeen | G
BLACK

5 1(Cl+) 24V COM

|

|

|

|

|

|

|

|

i _ | -
" ¥

\ _3 + N DC 24v

| =]

|

i

|

|

|

|

|

|

|

step motor :
| v 3 E— D L L] ]
2(Cw-) FP 1 f —
| 3(CCH+) H
N . oo sy
_—TT T H : 22,23 124V GNC
7

ACL10V

o

] TBL |
i_ﬂ_-

*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-I series

G3F-POPA(X-AXIS) 5v TBL=i Driver
40 | +5V e
cw: 2 39 i CW 1 X}(l
a8 | +sv al :
W 1 37 i Cow g
524 COM | 4 5 5 s H
5 5—| S 25§ +5v A
/24 COM | 5[] 25 | Sv—ON gl i i
5wt ] ;
' & T 14 i
§/24 GO | 10 GO = : |
i U
; 1 | LEAD i :{X
. 13 E- - -
12 | LAG ity - ‘}{X
" 7
% 101z 21w )Q('
g 1+ }O( 1
E +5 15 | GND -
cAg 2?7 ﬁ‘fﬁ 7_:|_ e
+on kS Ly L i,
Q.0 SHELD ENCODER
—OV TG
EMG | 19
: Q0 Liaay 1B
oM | 21 GND i
1
L)
2w
MPGA | 9 3
comi 8 10 apeiy MOTOR
MPGA | 16 N
com i 7 g |

MPG

11

|
©
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8) Connection with MITSUBISHI MEL SERVO — SA type

G3F — POPA(X-AXIS

oW

COW

524 COM |
5124 COM |

05 W i
524 GMD |

+OV |
—ov |
EMG |
ICOM

1

17
10

21

16

MEL SERVO—SA

Rl |

+5V

666 o

d +aav

18
&
16
4

{CW

LG
CCw
LG

=

=

ENCODER

G1

G2

11-10
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Chapter 12 External dimensions

121 G6F-POPA

Unit

Ul 5
L

Y-BUSY
X-BUSY
G6F-POPA
1
(@)
/o-‘ HEMG
1120 | fvre
° o FOV+ v
: o | ov-
INPUT o
_ L ORG >
COM °
%o | }vrp S
° o | Fov+ -
X
: o | Fov-
o - ORG
° o | fzcom
o
0 ° zL ]‘Y
ono |o o | fzoc
Y1 s 1|2 o fzcom
o fzL }X
24V o ° | zoc
o
GND ] o|FRP v
X{ 5v : ol ;
o| R Ix
24V 4
e !
1 (@)
90.0 | 35.0
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12.2  G4F-POPA/G4F-POPB

External dimensions of G4F-POPA is the same as G4F-POPB.

|
|

ULl

121.5

Unit

G4F-POPB

DR

. BUSY

™ ERR

REA

RS-232C

9

NN
NN
AN\
AN
(AN
(AN
AN\
A\
NASN
NN
AN\

XI-AXIS

BE

DY

135.0

35.0

12 -2
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123 G3F-POPA

READY %
RISY 73
XI: NIR 7%
ERR i}
BUSY i}

YI: NIR i

FRR .t

00000
o\*$55)0

C

111777777
/17717777
111777777

r

d

IS s s aaad
7777777
S aaad

250.0

12 -3

|

Unit :




Appendix 1 How To Set Postioning Module Parameters For
Stepping Motor Drive

Appendix 1: How to set positioning module parameters for stepping motor drive

1. Setting of speed limit
Speed Ilimit decides acceleration/deceleration inclination when operated with

acceleration/deceleration time.

Speed [‘Speed limit
4 0 0Zm—mmmmmm==—

\

\
\

[(‘Setting speed
\

Actual decel. time

ﬁ"’ Actual accel. time

I

Time
»
»

by

1

:4—»,

: Accel. time Decel. time !
+—p —p
| |

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 self-operating 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 Postioning Module Parameters For
Stepping Motor Drive

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

»l

Set speed limit

Over the rated motor?

Set bias speed

Over the self-operating
frequency ?

Set acceleration/deceleration

Any separation in
acceleration/deceleration2

Max . inclination?

Re-adjust the inclination to be
gentle considering safety
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Stepping Motor Drive

4. Testing example of stepping motor with no load

Speed
A
20Kpps
PK264-2A
PK569BHW
(Half Ste
PK596BW
> Time
160ms 390ms 450ms

Tablel. Testing example of G6F-POPA stepping motor’ s max. accel./decel. inclination

Setl : Motor: PK569BHW, Driver : UDK5128NW?2
Max. acceleration/deceleration inclination : 160ms (Operation Speed 20Kpps, Full Step)
Max. speed : 59000pps (speed limit 2700000pps, acceleration/deceleration time 5 sec.)
Set2 : Motor : PK596BW, Driver : UDK5114NW2
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 Travel 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

| Vo )
Encoder lma
SERVO ecelerator
R iyl | ﬂxxjﬁ—\'—\—\—- ----- RO
«—
* 1/n Ps
No
I
Pt
SERVO
L
AMP
E e
(0]
Posi
ioni
ICPUng
mod
Lle

Items necessary to calculate shifting amount per pulse are supposed as described below.
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Appendix 2 Calculation Of Travel Value Per Pulse

Iltems 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 Irev
Deceleration rate 1/n
Pulses number of encoder P 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=Pg X1n( Irev)

Motor rpm : No

Vo
No = (rpm) < Rated pmofthe SERVO motor
S

Shifting amount per pulse: ¢

S
L= ( /Pulse) X a =
Pt

a : coefficient of electronic gear rate or P-rate.

Output frequency of positioning module : F,

Vo No X S

Fo (pps)

60X L 60X ¢

60 : constant to convert the unit of min. to sec.
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Appendix 2 Calculation Of Travel Value Per Pulse

Ex.
ltems Appr. Unit Ex. Results
Shifting amount per pulse 0 [Pulse S=Pg X 1/n
Speed of the op. area at emergent . =12/2 =6
trangler Vo /min
Motor rpm at emergent ransfer S
No | rPm L= X a
Ball screw lead Ps
Pg Irev
- PB =12 6
Deceleration rate 1/n n=2 - — X
P; = 12000 _
Pulses number of encoder P, Pulse/rev (if a =2)
Output frequency of =0.001¢  /Pulse)
N Fo Pulse
positioning module
Shiftihg amount per motor s frev Shifting amount  per
rotation pulse is

0.001( /Pulse)
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