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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
i appropriate precautions are not taken.
IZ:> Serious or slight injury or property loss could happen by dangerous

situations if appropriate treatment is not taken.

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

Keep the user manual nearby for prompt reference as necessary.

Designing Caution

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. 100mm away
if possible, in order to prevent abnormal operation caused by noise.

- v




Installing Cautio

/A Caution

-Use PLC in conditions as described

in the general specification.

-If not, electric shock, fire, abnormal
operation or damage on product may
occur.

-Besure to fix the module after inserting
the mounting protrusion into the module
mounting hole

-Abnormal operation, error or dropping

may happen if the module is not

equipped correctly.

Caution for preparation, repair

/ A Warning

-Don’t touch the terminal when powered,

abnormal operation may happen.
-Prior to cleaning or tightening the
the terminal screws, let it powered off.
-If not, error or abnormal operation

may happen.

Caution for waste

Wiring Caution

/ & Caution

-Connection distance between

position- decision module and driver
shall be as short as possible (1 -3 m)
-Length of the connection cable
shall be as short as possible
-Use safe power sourcegDC 5V, DC24V)

-If any noise is expected, let input/output

signal line wired in twist pair and shield

cable

/ A Caution

-Don’t remove PCB from the module

case nor remodel the module.
error, abnormal operation, damage on
product may happen.
Assembly/disassembly of the module

shall be after powered off

-If not, error or abnormal operation

may happen.

A Caution

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

Chapter 1 Introduction

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

positioning function, programming and wiring with outer devices.

Number of Model Related S/W package
control axes
1-axis G4F-POPA p ’
G3F-POPA ospack.exe
2.axes G4F-POPB POSPACK.EXE { mic42.dll msvert.d
G6F-POPA msvcrt20.dll og70as.dll
CPU positioning module Driver Steoping notor
Forward
> P Multi Pulse
phases > AMP > M
Program Set data -
P pulse
Read/ Reverse
Write
GOF-PTUA
(Teaching terinal )
SIW package
(Pospack)

Fig. 1.1 Position control for stepping motor

Pulse =P
distribation Time
>

CPU Positioning module Driver SERVO SERVO motor
Forward
- - " SERVO
Deviation D/A Speed
> ' AVP i
Program Set data p|  counter Converter
Read/ Reverse ]
Write
Interface
i oG
Feed back pulse
Speed
/
\ A
GOF-PTUA
SIPackage 4 pylses in the counter < SERVO motrsesd

Fig.1.2 Position control for subo motor
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Chapter 1 Introduction

1.1 Features
The features of the position-decision module are as follows.
1) Positioning module can be used for GLOFA GM series and MASTER-K series.
(1) Positioning module for GM3 series and K1000S series. G3F-POPA (2-axes)
(2) Positioning module for GM4 & K300S series: G4F-POPA(1-axis), G4F-POPB(2-axes)
(3) Positioning module for GM6 & K200S series. G6F-POPA (2-axes)

2) Various control functions of positioning

() Max.300 position-decision setting data are allowed including position-decision address and operation method per axis.

(@ Linear control by position-decision control of each axis, separate position-decision by 1 position-decision data and
continuous position-decision by several datais 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 several datais available.

(4) Various returning control functions to starting point.

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

origin point detection after near zero point Off
origin point detection after deceleration at near zero point On
origin point detection by origin point and 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

machine.
3) The number of positioning modules used at 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.

1-2



Chapter 1 Introduction

1.2 Features of position-decision control function
Summary of positioning control function will be described.
1.2.1 Positioning control function
Summary of positioning by positioning data will be described below.
1) Linear position-decision control

Available operation modes are single, repeated, auto and continuous operation.

(1) 1-axis linear positioning control
Positioning of assigned axis is 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 start address and target address.

[ Ex.]

When operated with the target of positioning address values of 5,000 & 15,000 if start address is 10,000,

Positjoning if target is 5,000

5,000 10,000 15,000

- T

'

Start address
Position-decision if target is 15,000

| Control by incremental method (Relative Coordinates) |

A) Positioning is controlled as much as target at start address.
B) Shift direction is decided by signals(+/-) of shifting amount.
- If the signal of shifting amount is + (or no signal) incremental direction
. position decided to forward direction(address)
- If the signal 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 start address is 10,000.

5,000

—

Start address

Posil’on—decision if tarcet is -5.000

Positioning if target is 5,000(+5,000)
<Direction if the signal is minus | Direction if the signal is plus

-
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Chapter 1 Introduction

(2) 2-axes linear interpolation control

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

Control by absolute method (Absolute Coordinates)

A) Linear interpolation control is performed from start address to target address wsing 2-axes.

B) Travel 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
2000 4 ———————— e mmm—mmmmmm———————————— =
|
Start point address i \pecified address
(2,000,1,000 |
. (5,000, 2,000)
1()()0______________I> \ :
: Positioning :
l l
] 1
! l
! ! »AXIS2
0 | I
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
assigned as a target per axis.
B) Travel direction of each axis is decided by travel value sign of each axis.
If the sign of shifting amount is + (or no sign) incremental direction
. positioning decided to forward direction(address)

- If the signal 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
A
DN = mmmmm e e
|
Start point address :\ . "
I hift position when target
(2’000’1’000\ \ I travel value iis axisL: 1,000 &
1000 =---—-—mm oo o : axis2: 3,000
I positioning :
1
: :
1 |
| | | |I - AxiD
0
2000 5000
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Chapter 1 Introduction

2) Speed control
positioning control is performed at the specified speed until deceleration stop command (POSE_STP, POSE_TMP) is
input after positioning start (POSE_AST) is executed.

Available operation mode is constant operation.

Speed
1
1
:
[}
: | Dwell time
[} - Ll
y ) »Time
| : |
: On ! :
4 o
positioning start , !
(POSH_AST) \ 1 \
! On : !
: |
[}
Busy ! I Y
(POSH_SRD, ST6[3]) ) : :
: lon :
| A: \
Deceleration sop : | :
| ! )
Command (osi_sTp) \ \

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 constant operation.

Soeed
Speed control i Pnsition control Tarqet travel value
|
|
|
: | Dwell time
|
| » Time
1 | o
1 ' |
| 1
| On | |
; ' |
Positioning start : :
(POSH_AST) | : :
1 \ ]
Oon }
A :
Busy ‘ I V_
(POSH_SRD, ST6[3]) \ : |
! oo !
: Y |
External speed/position : : :
switching signal ) ' I
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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 at step No. 0 — 299 per axis..

T Step | Coordinat . Operation | Invalid | Operation Speed Dwell
Poitioning data No. es Override method | /valid mode Address | M code No. [ (x10 )

Single

Repeated
Satingrangetype 0 Absolutel | Allowablef Conlj;/nuo Inv7l|d Cor/]-\tiur:SOUS -16,744,447 0 0 0
pg9 | Reaive | Prohibited | oo | valid | Constant | 16744447 | 255 | 127 | o

Constant(Posi

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)
() Positioning is complete upon positioning executed to the target position by positioning start(POSE_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 pattern may be produced in compliance with set value.

a)

Normal operation pattern

Speed Acce\eraLe d Constant Decelerated
< | b

Dwell time
- -
- Lo

. Time

A

Positioning start Fn—l

(POSHAST)
A

Busy
(POSH_SRD, ST6[3])

Inacceleration
(POSH_SRD, STI[3])

on

In constant
(POSH_SRD, ST1[2))

In deceleratior
(POSH_SRD, STI[1]]

On

In dwell
(POSH_SRD, 1[0))

Il

Position passing Position. pasping time
signal (pos_sRo, on

Positioning
completgposa_sro,

Abnormal operation pattern
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If operation speed is set larger than position travel value If operation speed is set the same as hias speed
Speed
Dwell time : Dwell time
» Bias speed <
h i time P =
> >
Positioning start 1 Positioning start A
(POSIAST} (POSI_AST}
4
Busy _— Busy
(POSI_SRD, ST6[3)) (POSI_SRD, ST6[3))
Inacceleration Inacceleration
(POSHSRD, STI[3]) (POSHSRD, STI[3])
In constant In constant
(POSI_SRD, ST1[2)) (POSI_SRD, ST1[2))
In deceleratior In deceleratior
(POSI_SRD, STL[1]) (POSI_SRD, STL[1])
In dwell In dwell
(POSI_SRD, 1[0]) —‘ (POSI_SRD, 1[0])
Position passing Position passing
signal (pos_sRo, signal (Pos_sRo, 00
Positioning Positioning
completeposi_sro, compl etaposi_sro,

2) Repeated operation mode (positioning complete)

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

(20 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. (POSB_SMC :rising edge - ) previously
executed after positioning is complete. Thus, if assignment command of operation step No. (POSB_SMC) is not
previously executed,
step No. “ 0" is assigned and then operated at the next start command(POSHE_AST).

Accordingly it is very useful in the system where several operation steps are repeated.

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

(4) Operation pattern

Start op. step No.:0

Op.: single Op. :single

Op. step No.:0

T T

( ]

1

Positioning \ :
= i

Op. step No.:.0

start

oy |~ ) |~ -

(POSE SRN STAIAN ) ) !
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3) Auto-operation mode (positioning complete)
() Positioning is complete upon positioning executed to the target position
by positioning start(POSE_AST :rising edge - ) and the dwell time elapsed.
(2) Operation step (present operation step No. + 1) position is decided for operation in this mode without additional
positioning start(POSE_AST).
(3 Accordingly, operation mode of the last operation step shall be set to single operation mode or repeated operation
mode.
4) Several operation steps of auto-operation mode can be successively executed.
(5) Operation direction is decided according to position address value.
6)

(6) Operation pattern
Soee
Start op. step No.:0
Ob. © auto Op. :single Op. :single
Op. step No.:0 Ob. sten No.: 2 Ob. steo No.: 3 Time
T T T T »
] 1 1 1
] [} | [}
1 On 1 On |
A 1A 1
Positioning start | N :
(POSH_AST) \ ™) T
‘I on ! bn !
Busy 4 ) |
(POSH_SRD, ST6[3))

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(POSHE_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 value.

(5) Operation pattern

S%ed Continuous

op.com(POSI_
NM) Operation single

On senNn -1

On “eontinnong

Op. step No. : 0

Positioning  start E

(POSH AST) 1
n

Busy
(POSH SRD, STE[3])
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5) Constant 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 state even if the starting point has been previously decided.
G3F-POPA, G4F-POPB, G6F-POPA : Dwell time is available but positioning complete signal is not.
G4F-POPA : Dwell time & positioning complete signal 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 data at restart.
(5) If confronted by deceleration stop command(POSH_STP) in acceleration stage, constant stage, deceleration stage of
the constant operation, it stops as decelerated.
(6) Operation direction is decided according to the prior position address.
(However, G6F-POPA is decided according to position address sign)
(6) Operation pattern

1
1
Op. : constant 1
[} .
Op step No. : 0 \ Dwell time Time
T + ¢ »> »-
Positioning start

|
(POSH_AST)

Busy
(POSH_SRD, ST6[3])

1

l
dn
N

Decel. stop
COMPOSH STP)
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6) Positioning constant operation mode (positioning complete)

@

©

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.
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.
Deceleration stop command(POSE_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.
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 hy
parameters.
Operation pattern

L
=

D.:00s-deci constant
Op. steo No.: 0

Speed

L

Time
>

4
A

g
@

10

Positioning start
(POSIAST)

Busy J

(POSHSRD, STH[3])

Ll [ Sttt
=1

[N gt WNUPRSPRUYRSPY DI P ———
=1

Speed/position
Control switching signal
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1.2.3 Introduction of acceleration/deceleration processing

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

Acceleration/deceleration time shall be set in unit of axis at parameters of S/IW package.

Setting range is 0 999(Unit; 10 ) per axis.

1) Acceleration time : Time required to reach speed limit set at parameter from speed “ 0" (stop state).
It means the time required to reach speed limit from bias speed if bias used.
(Bias speed and speed limits can be set at parameters.)
2) Deceleration time : Time required to reach speed “ 0" (stop state) from speed limit set at parameter
It means the time required to reach hias speed from speed limit if bias used.

Speed F‘Speedlimit
A e = Ve
/
/ \
/ \ .
/ etting spee
VAN

«qActual decel. time

———— =

Time
>
>

F"\ P Actual accel. fime

aE
]

L Accel. time
)

c----f------]-------z

l

Decel. ime

Terms
Speed limit : Max. speed when position is decided as set within the speed limits in parameter items of S/W package.
Setting speed : Speed data value actually operated by position data.
Actual acceleration time : Time required to reach speed value set to speed data from speed “ 0" (stop state).
Actual deceleration time : Time required to reach speed “ 0" (stop state) from speed value set to speed data.
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1.2.4 Introduction of starting
If stopped by stop causes in position controlling(POSI_SRD, ST6[3]), positioning can be executed at stopped position
address value by restart.
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 start executed, surely check that operation signal (PO _SRD, ST6[3])is a" Off’ state.
1) Positioning start (PO _AST)
; A command to start operation by parameters, position data and speed data set per axis of positioning 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 2-axes are simultaneously operated.
d Operation-related subdatais 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 axis is calculated as follows.

Major axis speed X Minor axis length

Minor axis speed =
Major axis length

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.
¢ 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 return to starting point (PO _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
return to origin point is On, origin point return-operation of the machine is complete.

4)  Jogcommand(PO_JOG)
As a test operation function it is necessary to check system operation, wiring and position address.

Jog operation is available at high speed and low speed.
(1) Jog high-speed operation : acceleration/deceleration pattern available.
(2) Jog low-speed operation : acceleration/deceleration pattern unavailable.

5) Inching command(POS _INC)
One of manual operation methods used to process minute operation as determinate operation.

Jog command operation is hard to move to exact position because operation starts and stops according to the 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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1.2.5 Introduction 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
approximate 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
(3) origin point detection by origin point and upper/lower limit
(4) origin point detection by near zero point
2) Parameter items of S/W package which influence origin point return are as follows.
origin point return-direction
origin point compensation
origin point return-speed( high/low )
origin point address
dwell time for origin point return

(
(
(
(

E e dbe

(

K52
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Chapter 2 Specification

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

No. Item Specification Be!ateq
specification
1 Operating 0~ 55°C
temperature
2 | Storage -25 ~+70 °C
temperature
3 | Operating 5 ~ 95%RH, No condensation
humidity
4 StOTaQE 5 ~ 95%RH, No condensation
humidity
IT vibrated intermittently Sweep count
Frequency Acceleration Amp!ltud? of The number
vibration
o 10 £ f < 57Hz - 0.075mm
g | Viration 5 £ f £ 1500z 9.8n/{16} _
If vibrated continuously 10 times each 1EC61131-2
. Amplitude of | direction of X,
Frequency Acceleration . .
vibration Y, Z
10 £ f < 57Hz - 0.035mm
57 £ f £ 150Hz 4.9m/5{0.5G} -

- Max. shock acceleration : 147 m/s*{15G}
6 Shocks - Duration time : 1lms IEC61131-2
- 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 - IEC61131-2
voltage : 4kV (contact discharge
discharge g ( 9e) IEC1000-4-2
Radiated
electromagnetic IEC61131-2,
Noise - 27 ~ 500 VHz 10 V/m IEC1000-4-3
7 |. ) field
immunity
- Digital Digital input/output
ower i
Fast Class nput/output (less than 24V) IEC61131-2
Transient module 24V or Analog input/output 1EC1000-4-4
/ 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 in 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.

item Specification
G3F-POPA G4F-POPB | G6F-POPA G4F-POPA
Number of control axes 2-axes 1-axis
Input/output occupied points 64 32
Interpolation function 2-axes linear interpolation(simultaneously2-axes, separately2-axes) No
Control method PTP(Point to Point),linear interpolation, speed control, speed position switching control ** 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
o processing deceleration time : 10 9,990
Positioning -
Backlash compensation 0~999 Pulse
Bias speed 10 200,000
. SIW 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
Return 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 point detection after near zero point Off
Method 2) origin point detection after deceleration at approximate origin point On
2 origin point detection by origin pointand upper/lower limit
3 origin point detection by near zero point
JOG Yes
ManUéI Manual pulse generator(MPG) Yes | No | No
operr]ano 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 prior 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 296 9 1379 296 9

*1: G6F-POPA available only
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| 2.3 Input/output interface specification with external device
Input/output interface with the External device is described.

2.3.1 Input specification

Rated input
. Used voltage Input .
Signal volta%?]/tcurr range On voltage Off voltage resistance Response time
Near zero point DC 24VI10 DC20.4 26.4V DC 16V or ahove DC 4V or below Approx. 2.2 1.8 or helow
External upper limit DC 24V/10 DC20.4 26.4V DC 16V or above DC 4V or below Approx. 2.2 1.8  or below
External lower limit DC 24V/10 DC20.4 26.4V DC 16V or above DC 4V or below Approx. 2.2 18 or below
Emergency stop DC 24V/10 DC20.4 26.4V DC 16V or above DC 4V or helow Approx. 2.2 1.8 or below
DC 24V/10 DC20.4 26.4V DC 16V or above DC 4V or below Approx. 2.2 On:0.1 or helow
G3F-POPA/G4F-POAIGAF-POPB G6F-POPA
TR ! ! 3 o) K or
Origin point 10 _OLE /E4_ _»E\ EQL or _,E E<_ _,E :&_
i/ 1\ y ! of N
1 M: 1 ! :A_b: !
DC5V DC4.25 55 DC 4V or above DC 1V or below Approx. 430Q
18  or below
DC12v DC10.8 13.2v DC 8V or above DC 2V or below Approx. 430Q
1) Pulse width 3 o
—
| | |
Manual pulse generator L5 ot o DuyrateSO
2)Phase difference Positipn address value ipcreased if phase A input
pulse is ahead of phase B input pulse.
|
|
—:—!_l—l_l— Position address value decreased if phase B input
—» 5 or pulse is ahead of phase A input pulse.
Positionin
I . DC 24V/10 DC20.4 26.4V DC 16V or above DC 4V or below Approx. 2.2 On:1.8  or below
constant operation
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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 DC4.75 5.25V 10 DC 0.3V or below
DC 24V DC20.4 26.4V 70 DC 0.3V or below
Forward direction Reverse direction
Class
Forward rotation Reverse rotation Forward rotation Reverse rotation
FP(CW)
A Uuu UL
Type
Pulse output P
(forward direction pulse, RP(CCW)
reverse direction pulse)
FP(pulse)
: Ui vddiu
Type
RP(sign)
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| 24 External interface connector

2.4.1 Connector’' s pin arrangement

Number, signal name, signal contents,

connector pins are described.

signal’s input/output direction, shape of the

Pin No. Input/output direction
G3F- | G4F- | GBF- | G4F- Signal Positioning | Outer device
POPA | POPB | POPA | POPA Module
2 26 1 2 | X_FP X-axis forward direction pulse output L
11 4 2 3 X_RP X-axis reverse direction pulse output D e
2 25 3 - Y_FP Y-axis forward direction pulse output — 1
11 3 4 - | Y_RP Y-axis reverse direction pulse output — 1 »
24 18 5 9 | xzoc X-axis origin point input(DC24V) «——
25 28 6 4 | X_ZL X-axis origin point input(DC5V) «—
15 6 7 8 | x.Zzcom X-axis origin point input Ground «—>
24 17 8 - | y.zoc 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 Ov+ X-axis external upper limit switch input (B contact) —
- - 14 - X_VTP X-axis speed position switching input (A contact) «1
22 31 15 - | Y_ORG Y-axis near zero point switch input (A contact) PR
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) «1
- - 18 - Y_VTP Y-axis speed position switching input (A contact) «l
19 32 19 15 | EMG E. stop switch input_ X/Y-axes common (B contact) PR
1 2 20 7 X_24V X-axis pulse output, external power input terminal(D24V) «—
17 24 21 11 | X5V X-axis pulse output, external power input terminal(DC5V) -l
10 1 22 1 X_GND X-axis pulse output ground «—
23 23 —
1 2 24 - | Y 24v Y-axis pulse output, external power input terminal(DC24V) 1
17 24 25 - | vysv Y-axis pulse output, external power input terminal(DC5V) PR
1 26 .
10 3 o7 - Y_GND Y-axis pulse output ground -l
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11 2123 Input contact common
EMG
4_
21 | 35 | g4 | 16 | NPUTCOM 1y sToP, X OV- X_OV+, X_ORG, X_STOP
Y_STOP, Y_OV-, Y_OV+ Y_ORG, Y_STOP
35
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 p
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 the external device of the positioning

module is described

Pin No.
Class Internal circuit G3F- GA4F- | G6F- | 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)
]
ﬁ 2 26 1 2 X_FP X-axis forward direction pulse output
qu n 4 2 3 X_RP X-axis reverse direction pulse output
]
] 10 ! 22 1 |X_GND |X-axis pulse output ground
Pulse 23 23 -
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)
]
WIE;-)——K_‘— 2 25 3 Y_FP Y-axis forward direction pulse output
ﬁ— n 3 4 Y_RP Y-axis reverse direction pulse output
]
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 car- | car- | cee- | car- Signal
POPA POPB | POPA | POPA
= —3 18 21 12 13 |X_OV- X-axis external lower limit signal input (B contact)
BEE
— +—— 3 10 13 14 |X_OV+ |X-axis external upperr limit signal input (B contact)
Glsag)]
— — 22 22 n 12 |X_ORG |X-axis near zero point signal input (A contact)
= ]
input signal = ——— 14 X_VTP  |X-axis speed position switching signal input (A contact)
(s 5y)]
= ]
32
n 33 INPUT .
21 23 24 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)
0 |
ii LT 22 31 15 Y_ORG |Y-axis approximate starting point signal input (A contact)
Y-axis [—;1%.
input signal J i‘ 18 Y_VTP |Y-axis speed position switching signal input (A contact)
]
32
n 33 INPUT .
21 23 34 “CoM Input signal common
35
N Emergency stop signal input
19 82 19 15 |EMG*1 _ X/Y-axis common (B contact)
Emergency ii I\
stop signal T 32
u 33 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

2-9




Chapter 2 Specification

16 29 MPG_B  |Manual pulse generator phase B input
N
generator
input Q 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

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

1) G3F-POPA 2) GAF-POPA 3)G4F-POPB 4)G6F-POPA
GAF-POPB
G3F-POPA G4F-POPA READY ! — S PN el
a0 = ki P BUSY — X-BUSY .}
e B—1 m DR — G6F-POPA

)

ERR *.

tewm O = W —

BRI M=

-~ G _
v & + -

L S —

RS-

XIY-

/71771771777
1771771777
srtsrr st s

[ix

s

AR
sariasias ||

| AREEERIES

No. Description

Ready signal

Ready signal of positioning module.

Busy signal

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

2) Flickering at intervals of 1.0 sec. : trivial error for pulse output.
RS-232C connector

for connection with S/W package.

As for G6F-POPA, connection available via communication port of CPU module
(However, CPU module shall be in STOP state at this time)

Externalr interface connector

for connection with drive device.
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| 2.6 Connector's pin arrangement

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

Connector’ s pin arrangement
Model
External inter face connector RS-232C connector
Pin arrangement of X-axis & Y-axis. Connected with S/W package
installed in computer
G3E- OJONOXOROXOXOROXO)
POPA OOOOOOO® .
GRCNCNORONCNCRCNE)
OOOOOG ®0OO
oA oYoYole]l Oboooe\’
OO OO
- oJoJoYoJoJoJofoJoycyoXe:
POPB OOOBO®OOO® N
CECNCNONNCEORCNCNCRCNC)
G6F- @@@@@@@@@@@@@O
FOPA O DOBADODRDDODIDOADOODODO®

Direct connection is unavailable between G6F-POPA positioning module and computer.
Use RS-232C port of GM6 CPU module or k200s cpu module for positioning module operation using S/W

package,
and perform operation with S/W package after operation mode of CPU module is let positioned at STOP

state.
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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-axis position control
Positioning of assigned axis is controlled from start point address (presently stopped position) to

specified address (travel value).

(1) Control by absolute method (Absolute Coordinates)
A) Positioning is controlled from start point address to specified address (a 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
S A A U
I I I I I I I
l< Travel value:7000 ;l
Start point address Specified address

Setting in S/W package

" . Step | Coordin ' Operation | Invalid | Operation Dwell
Position data items No. ates Override method uald mode Address M code [ Speed No. x10 )
Setting 0 Absglut Enable Continuous| Valid Single 8000 0 0 0
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Program

B0_mr L]

Error infoma‘ﬁ'dﬁ-[ﬂ’%peration

Remark

arl

B mmrl-

mm 2T

L g

FTART, W
:

|
T T

DL AT ETu A T i L ST
1
anr wm ool TR e el M

CERENT ¥
ATIT AXEE O RICITE Ly LT ]

r’m‘“ = L&)
I8 m$ 1 |5

5

BISE  BESTATL
a0 A

ALIE kS

J.IISI,JUR
2]

BAZE  BAEITAT

ADl - HIT AT

KIS A

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 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.
If travel direction is + (or no sign)
If travel direction is -

- position decided forward (address incremental direction)
- position decided reverse (address decrement direction)

Reverse ¢

Start pojnt address

v

et

Travel direction if sign is-

-

I »Forward
|
! Travel direction if sign is+

[Ex.] If start point address is 5000 and

specified address is —7000, position is decided at -2000.

|‘4 Reverse pos. control(travel value-7000) 4

Specified address

0

5000

+—

Start point address

Setting in S/W package

s . Step | Coordin ' Operation | Invalid | Operation Dwell
Position data items No. ates Override method vald mode Address M code [ Speed No. X1 )
Setting 0 Relative Enable Continuous| Valid Single -7000 0 0 0
Program

Program is the same as program 3.1.
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2)  2-axes position 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)

77

Start point address

(X1, QA

yiyl .2

\Specified address

(X2, Y2)

Y, travel value

X &Y, linear interpolation operatior{
|

Reverse

1

\

e »
X1 X, travel value X2

Reverse

»-Forward(X)

[Ex.]

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

M. start point address
4000 -

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

1000 ¥ -k m e OO
|
|
“— N S Y B R
100 500 1000
X, travel value(10000-1000=9000
Setting in S/W package
" . Step | Coordin ' Operation | Invalid | Operation Dwell
Position data items No. ates Override method ald mode Address M code | Speed No. x10 )
X-axis setting 0 Absglut Disable Continuous| Valid Single 10000 0 0 0
. . Absolut . . ' .
Y-axis setting 0 o Disable Continuous| Valid Single 1000 0 0 0
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Program

Cancelled if output

prohibited by error

Program 3.2 Basic(setting of lnear interpolation start _ floating point set)
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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  speed

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, SW 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 value as aimed at start point address per axis.

B) Travel direction of each axis is decided according to travel value sign of the axis.

- If travel value sign is + (or no sign ) . position decided forward (address incremental direction)
- If travel value sign is - : position decided reverse (address decrement direction)
Forward(Y)
Y2

Y, travel value Start point address

(X1, Yl\

Yl —memm o= . . . .
X &Y, linear interpolation operatiot
|

Reverse- =
i X1 X, travel value X2

Reverse

1
1
1
: \Specified address
|
|
1

(X2, Y2)

p-Forward (X)

[Ex.]

If start address is (1000, 4000) and  target address is (9000, -3000), the operation is as follows.

)
4000

Start point address

Y, travel value

(-3000)
1000 Specified address
i 100 500 1000
< X travel value (9000) >
Setting in SIW package
" ) Step | Coordin ' Operation | Invalid | Operation Dwell
Overrid Add M code | Speed No.

Position data items No. ates vernee method Ivalid mode 1658 co0e | opeed o (x10 )
X-axis setting 0 Relative Disable Continuous| Valid Single 10000 0 0 0
Y-axis setting | 0 |Re|ative | Disable | Continuous| Valid | Single | 1000 | 0 | 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 start .
(Origin point undecided if operation is stopped by deceleration stop command)

Speed control includes forward start and reverse start.

Model Forward direction start Reverse direction start
G6F-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 operation is 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 [everse, forward,
G4F-POPA forward separate or repeated positioning reverse separate or repeated positioning
GAF-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 A M N Dwell
Position data items No. ates Override method | Mvalid mode diress code | Speed No. (x10 )
ltems with no influence s t t *1
*1: Only for G4F-POPA.
If M code applied, use*“WitT”mode only.
(If** After”mode used, M code*“ i’ signal is not outpu.)
Operation timing
Speed
A
Setting speed [~~~ """7° )
|
|
|
|
:
|
f ! ! p-Time
1 : 1
: On | :
Y : 1
Positioning start ! | i
(POSE_AST) ' :
! on : )
|
Busy ﬁ ' v
(POS_SRD, ST6[3]) : e
| |
| ol
Deceleration stop commangd : !
(POSH_STP))
[Ex.]
Setting in SAW package(G6F-POPA)

A . Step | Coordin ' Operation | Invalid | Operation dwell
Direction setting No. ales Override method ald mode Address M code | Speed No. X1 )
forward direction 0 Relative | Disable | Continuous| Valid Constant 100 0 0 0
reverse direction 1 Relative Disable Continuous| Valid Constant -100 0 1 0
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Program

Program 3.3 Deceleration stop(return to origin point)

3-8



Chapter 3 Functions

3.1.3 Speed/position switching control (positioning constant operation)

If speed/position switching signal is input via positioning module outside while the axis set by positioning start controls speed, speed
control is switched to position control to decide position as much as target travel value set.
Speed/position switching control is processed by outer input signal of *’speed position switching input signal”in G6F-POPA and by

“deceleration stop command” in G3F-POPA, G4F-POPA & G4F-POPB.

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 M code | Speed No. x10 )
Forward 0 Relativ Disable | Continuous| Vald Con;pant 100 0 0 0
direction € (position)
Reverse 1 Relativ Disable | Continuous| Valid Con;tlant -100 0 1 0
direction € (position)
Items with no influence _t ¢

Direction forward or reverse is decided according to value sign of position address in positioning constant operation.

(At this time all are processed by absolute method without distinction of methods absolute or relative)

*] (forward direction) : when position address value is +
*2 (reverse direction) : when position address value is -
Operation timing(G6F-POPA)

G6F-POPA  a accelerated stage: speed pos. control switching signa / G3H
POPA, G4F-POPA,, G4F-POPB :error 45 occursif stop command isinput.

S ee d 1 Accelerated stage
H | Speed

Setting speed | ----
control

Position control

Error 70 occurs if pos. data set of pos]
dec.constant op. mode too small

Setting travel value

et [y e —— A

(POS®_SRD, ST6[3])

Oon

7

Speed/position switching

1
1
[}
|
|
|
: .| Dwell time
\ «P
: > Time
| 1
On : :
1 1
Positioning start : :
(POSE AST) \ ! \
| On ! )
A !
Busy 4 ' |
l
[}

signal(external input signal)

Ay

o
q
A

Speed/position  switching.

signal (posi_SRD, ST5[0])

Program

Program is the same as program 3.3.
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3.2 Operation mode

Operation mode is to form various configurations required to operate positioning data and to process position data speed with each
operation step No.
Type of operation mode is as follows.

Control method Operation mode Others
Single
Position control Repeated
Auto
Continuous m Interpolation function unavailable
m S/W upper/lower limit detection unavailable
Speed control Constant . . .
m |nterpolation function unavailable
m Changeable from speed control to position control by
Speed cortrol Positori -deceleration stop function block[POSE_STP:rising edge - ] in G3F-POPA,
eed contro ositionin
Pee ¢ GAF-POPA, GAF-POPB and
+position control constant operation _ _ . L o
-external input signal of ““speed position switching input signal”’in GGFPOPA
m |nterpolation function unavailable

The following rules are between operation modes.

n+1th operation ) ) Positioning
- \ Single Repeated Auto- Continuous Constant
Nth operation ) ) ) ‘ ‘ Constant
operation operation operation operation operation )
operation
. ) Operation Operation Operation Operation Operation Operation
Single operation ) i ) ) ) .
available available available available available available
) Operation Operation Operation Operation Operation Operation
Repeated operation ) ) ) ) i .
available available available available available available
) Operation Operation Operation Operation Operation Operation
Auto-operation ) ) ) ) ) :
available available available unavailable unavailable unavailable
) i Operation Operation Operation Operation Operation Operation
Continuous operation . ) . ) . .
available available unavailable available unavailable unavailable
. Operation Operation Operation Operation Operation Operation
Constant operation ) : i } ) )
available available available available available available
Positioning Operation Operation Operation Operation Operation Operation
Constant operation available available available available available available
Operation mode is set at position data of SIW package.
Max. 300 position data can be set per axis in the range of operation step No. 0~ 299.
. Step | Coordinat ' Operation | Invalidiv] ~ Operation Dwell
Position data No. s Override method aid mode Address M code | Speed No. x10 )
Single
Repeated
et it 0 Absolute Enable | Continuous| Invalid Auto 16,744,047 0 0 0
etting rangeltype - . . .
209 Relative Disable Complete | Valid Continuous 16,744,447 255 7 999
Constant
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 positioning data.
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3.2.1 Separate operation
1) Positioning is complete upon positioning executed to the target position by one positioning start(POSE_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 pattern may be produced in compliance with set value.
ad Normal operation pattern

Speed
Dwell Time
< Time
Lt
Positioning start On
(POSI_AST)
BUSY AO“
v
(POSI_SRD, ST6[3]) N Vi \
) On
In acceleration
(POSI_SRD, ST1[3])
on
In constant
(POSH_SRD,ST1[2]) On
In deceleration \
(POSI_SRD, ST1[1]) o
In dwell A
(POSI_SRD, Y
m
Position passing A
signal(POSI_SRD, ST6[2])
n
Positioning complete A
(POSI_SRD, ST6[4])
Abnormatoperatior pattern
If operation speed is set larger than position travel value If operation speed is set the same as hias speed
Speed A
Dwell \
< > Time j ¢ N
Bias speed ) o’ > 4 o’ >
On On
Posiéoﬁinl:] stait Posﬁ nipg start
On f)n
A . BUSY
BUSXOn
) In acceleration
In| aceeteration On
In constant In constant
On
Ir} deceleration In déceleration
On On
In dwell Time
On On
Position
passingisignal on on
—Pasitioning Pasitionin:
compléte complete
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[Ex.]

Operation pattern

Speed

Op. : single

Op. step No.: 0

Start op. step No. : 0

Op. : single

Op. step No.: 1

Op.: single

Op. step No.: 2

Op. step No.: 3

Op.: single

ol ime
Ll

T
|
: On
A
Positioning start \i
(POSI AST) \
! On
BUSY (‘

(POSY_SRD, ST6[3]) ——

Setting in SIW package

Number of program Step | Coordin . Operation | invalid/v| Operation Dwell
Nop ates Override r?wethod ald pmode Address M code | Speed No. (x10 )
start commands '
Absolut . . ' :
1 0 . Disable Continuous| Valid Single 100 0 0 0
Absolut . . ' :
2 1 Disable Continuous| Valid Single 200 0 1 0
e
Absolut . . ' :
3 2 . Disable Continuous| Valid 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 I—'
REQ DOME; « BASE - BASESTAT
ERR_RE=
ERR_IHNI POSP_RES l [ r
ey EPEi:!M : BT h REO DOME BASE BASESTAT  « 3L0T - ELOT 3T1 IMNF1
DUT’? POSP_OFF E r I CURRENT_P [
— 1P REQ DOME; = BASE - BASESTAT SL0T sLOT Cay O3 1 TI0ON L Bt AXIS STZ2 INTZ
[ CURRERNT % r
BASE BASESTAT = 3L0T - SLOT aE1S AXIS Cwy  OLOCITY ST INF3
[ CURRENT_HM [
SL0T sLaT aX1S AXIS MCO _CODE 3Ta I NFa
[ CURRENT_3S r
COMp - TEP_NHO ST5 INFS
_J STE[ I NF&
FLOAT_ORG FLOAT ING . FLOAT | MG
_START INFG[ 1] IMFG[ 3] DOME FPOSP_FLT
P 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_ 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 METHODO — MODE

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

1)

2

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

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

Thus, if change command of operation step No. is not previously executed, step No. “ 0" is assigned and then operated
at the next start command. Accordingly it is very useful in the system where several operation steps are repeated.
Operation direction is decided according to position address value.

[Ex.1] If operated only by positioning start [POSM_AST:rising edge - ]

Operation pattern

ep No. 0is reported if op. step No,
is not changed after repeated
operation.

Ob.:repeated
Ob. step No.:1

Speed Start op. step No.:0

Op.:sinale

Ob. step No.:0 Ob. step No.:0

Ob.:reneated \
/ Op. sten No.:1 _Time
Lol

| I T Lo |
] ] [} [} ] [} ] ]
1 On 1 ) ] ) ] Il }
N Y Y Y :
Positioning start | N N\ N \
(POSI AST) : iy L/ Y, :
' on V) VA VA !
BUSY LN A A LN
(POS1_SRD, ST6[3])
Setting in SIW package
Number o S Coordi Operati lid | Operati I
tep oordin ' peration | Invali peration Dwe
program No. ates Override method valid mode Address M code | Speed No. (x10 )
Positioning start
1,3 0 Absglut Disable Continuous| Valid Separate 100 0 0 0
2,4 1 Absglut Disable Continuous| Valid Repeated 200 0 1 0
2 Abszlut Disable Continuous| Valid Separate 300 0 2 0
3 Absglut Disable Continuous| Valid Repeated 400 0 3 0

Operation step 2 & 3 are not operated.
Program

Program is the same as program 3.4.
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[Ex.2] If operated by start command[POSH_AST:rising edge - ] and operation step No. setting [POSE_SMC:rising edge - ]

Operation pattern

Speed

On.sinale

Start op. step No.:0

Ob. step No.:0

Onb.sinale

Ob. step No.:2

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

Ob.:repeated
Op. sten No.:3

n ime
Lol

\
]
1 On
A
Positioning start ||
(POS1_AST) :
‘I on
BUSY Al

(POS1_SRD, ST6[3])

Op. step No. set
[POSH_SMC]

Setting in SIW package

Number o S Coordi Operati lid | Operati I
tep oordin ' peration | Invali peration Dwe
program No. ates Override method valid mode Address M code [ Speed No. (x10 )
Positioning start
1 0 Absglut Disable Continuous| Valid Single 100 0 0 0
2 1 Absglut Disable Continuous| Valid Repeated 200 0 1 0
Number changing by operation step No.setting[POSH_SMC:rising edge - ]
3 2 Absslut Disable Continuous| Valid Single 300 0 2 0
4 3 Absglut Disable Continuous| Valid Repeated 400 0 3 0
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Program

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

1)  Positioning is complete upon positioning executed to the target position by one start command(POSH_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 set to single operation mode or repeated operation mode. If not, error 66 occurs.

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

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

[Ex.]
Operation pattern
Speed Start op. step No.:0
Dwell Dwell
Op.:auto Op.:auto Op.:single Op.:single
Op. step No.:0 Op. step No.:1 Op. step No.:2 Op. step No.:3 Eme
| I r
L on . !
A: A !
11 1
Positioning Start VN |
(POSI_AST) \ Y '
! on /) '
BUSY A
(POS1_SRD, ST6[3]) A I AI

Setting in SIW package

Number of S Coordi Operation | Invalid/ | Operati Dwell
te oordin ) eration | Invali eration we
program No.p ates Override r%ethod Vald pmode Address M Code | Speed No. (X10 )
start commands
0 Absg'“t Disable | Continuous| Vaid | Auto 100 0 0 0
1 1 Abs;)lut Disable Continuous| Valid Auto 200 0 1 0
2 Absglut Disable Continuous| Valid Single 300 0 2 0
2 3 Absslut Disable Continuous| Valid Single 400 0 1 0

Program

Program is the same as program 3.4.
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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 (POSB_AST :rising edge -) and the dwell time elapsed.
Accordingly, operation mode of the last operation step shall be set to single operation mode or repeated operation
mode. If not, error 66 occurs.

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 at 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 pattern
Speed
Op. : repeated
Op. steo No. : 1
Op.:continuous )
Op. step No. : 0 Time
T T ;
1 1
L Alon l
Positioning start | 1 1
(POSK_AST) ! t
/
BUSY
(POSI_SRD, ST6[3) —
Setting in SIW package
Number of ’ i '
Step | Coordin ' Operation | Invalidiv| Operation Dwe
program No ates Override method ald mode Address M code | Speed No. (x10 )
Positioning start
Absolut . . ' :
0 ) Disable Continuous| Valid | Continuous 1000 0 0 0
L Absolut . . '
1 o Disable Continuous| Valid Repeated 2000 0 1 0
Program
MOO_ | NF E
POSP_SRO
REL DOHE -
POS_ I NF
POSP_CRO
REL DOKMEG - BASE - BASE STAT |«
ERR_RES
ERR_IMI POSP_RES
— 1 x REOQ DOME - BASE - BASESTAT « sSLOT - SLOT ST13- IHF1
ouT_PERMI OuUT_EN
T POSP_OFF ! CURRENT_FP
P+ REQ DOME - BASE - BASE STAT - SL0T SLoOT Car  OZITION AXS AXIS ITZ2) IMTZ
CURRENT_%
BASE - BASESTAT, » SLOT - 5L0T g - AELE CWe  OLoc| T £ % Bt IMF3
| CURREMNT_M
SLOT sLOT AXIS HE S MCOy  _CODE T4, IMFa
CURRENT_S
COMy TEP_HO g T IMFS
STE} IMFE
ORIGIN_ST ORIGIN,. DO ORIGIH
HRT IMFEL 11 IMNFE[ 3] HE POSP_ORG
— 1P | | | P REQ DOME
| BASE - BASE STAT -
AUTO_STAHR START.DON START
T IMFE[ 1] INFE[ 3] E POSP_AST [
P e e I 3 REO DONE} - SLOT - 5LOT AGCT-
BASE - BASE STAT[: aX1S - AXILS
s5LOT sSLOT AET[-

XS - AXIE I

program is the same as program 3.4.
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3.2.5 Constant operation

1) Inconstant 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 state even if the origin point has been previously decided.
3) Accordingly, if the next operation step is at 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 deceleration stop command in constant operation, the correspondent step operation is
regarded as complete leading to the next operation step of position data at restart.
5) If confronted by deceleration stop command in acceleration stage, constant stage, deceleration stage of the
constant operation, it stops as decelerated.
6) Operation direction is decided according to the prior position address.
(However, G6F-POPA is decided according to position address sign)

[Ex.]
Operation pattern
Speed
Stopped as
decelerated by stop
\\ com. at constant \
1
Op. : constant : Dvyell Op. : constant : Dwell
Op. step No. : 0 ' i Op. step No. : 1 ' Time
I I 0 I " . i
10n 1 \ on 1 \
'y : | A | !
Positioning start \ \ ' ' \ P
' ) ! ' [ G
1 1 p
BUSY «A ! ! 4
! \i ]
(POS1_SRD, ST6[3]) \ \ L
1 \ 1
T \ T
Decel. stop com. \ \ “:
(POSI_STP) ' T '
1
A (:
Floating point set set |
com.(POSm _FLT) \ ;
4 )
Origin point return A\ ]
complete sign by
Origin point return Origin point undecided by stop
command is to be re-decided
Setting in SIW package
Number of program rdin ' ration | Invalid/v ration Dwell
prog S,\}Ep Coo gs al Override Or%;ﬁzg aellidd/ Oprsof;teo Address | M code | Speed No. (x 10e )
Positioning start '
1 0 Absolute Disable Continuous| Valid Constant 100 0 0 0
9 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 availahle for G4F-POPA.
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Program

Akis information

ancelled if output prohibited by error

Command operation

Operation step No

Deceleration stop command

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

1) Positioning of positioning constant operation is complete as switched from speed control operation to position control
operation.
2) Speed control operation is switched to position control operation by,
External input signal of“speed position control switching input signal”” and
Deceleration stop command (POSB_STPrising edge - ).

By external input signal of “speed position control

Class switching input signal”  (POSA SRD, ST5(0) By deceleration stop commandPOSM_STP:rising edge- )
G~ 1. Switched from speed controlto position control
POPA - 2. Origin point decision
; Origin point is decided as based on the value set at

A~ Origin point return among positioning parameters in
POPA ’ SIW package

3. Positioning is complete upon positioning executed
SSEB . as swifted to target address set at position data and the

dwell time elapsed

1. Switched from speed controlto position control
2. Origin point decision
; Origin point is decided as based on the value set at
GeF origin point return among positioning  parameters in
POPA SIW package
3. Positioning is complete upon positioning executed
as swifted to specified address set at position data
andthe dwell time elapsed

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

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. Thus, error 45 occurs if speed position control-switching signal is input during acceleration.

If the position address is set smaller than positioning amount by deceleration inclination in positioning 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.
Operation direction is decided according to address position and target position address value prior to operation start.

Operated with the same step No. as position data when
re-started as processed with applicable step operation
incomplete.

[Ex.] Setting of origin point return in positioning parameters of S/W package

Origin Return hMethod
Direction  Forward ¢ Backward 5 t iti . t ot . int
resent position is set to origin poin
i | pulse . . .. . .
Compensation |0 returning address if origin point return is
High Speed [Z000 | =10pps - .
Low Speed [57—— x10pps complete by return command or floating point
il | set is set. However there is no influence on
ress (5000 piise speed position control switching.
Dwell Time |1D 2 10ms

Starting pointreturn  Direction Forward/Reverse Correction High/Low speeddress Dwell time

Setting of positioning data in SAW package

Number of program Step | Coordin Overide Operation Inva!|d/v Operation Address M code Speed No. Dwell
Positioning start No. ates method alid mode (x10 )
1 0 Abssm‘ Disable | Continuous |~ Vaii C°"“iﬂgp03“' 10000 0 0 0
2 1 M?m Disable | Continvous| Vaid | Single 12000 0 0 0
3 2 Absolut Disable | continuous |  valid repeated 12000 0 0 0
A Ca
IS

Items with no influence
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Program
-G3F-POPA, G4F-POPA, G4F-POPB : same as program 3.4.
-G6F-POPA : same as program 3.1.

Operation timing : refer to 3.1.3 for the details.
3.3 Positioning stop
Causes stopping the axis during positioning are described.
3.3.1 Stop command and stop causes

Stop command and stop causes are as follows, which are classified into stop per axis and simultaneous stop of all axes.

1)  If stop command or stop cause per axis is engaged, only the axis in stop command*““Oi” or stop cause is stopped. However,
if stop command or stop cause for one axis is engaged during linear interpolation control execution, both axes under interpolation
control are stopped.

2)  if simultaneous stop command or stop cause for all axes is engaged, both axes are stopped at stop command “Q1” or the point

of stop cause.
o Origin Manual pulse , ‘ " Mcode
Positioning ) Jog Stop Axis operation state
Stop causes 4 point , generator , ”On”
., | operation , -axis after stopped i
return operation signal state
SIW upper limit ) Error state (error25)
Prompt stop Per axis L Unchanged
By parameter | range exceeded Output prohibited
setting SIW lower limit i Error state (error24)
Prompt stop Per axis L Unchanged
range exceeded Output prohibited
Deceleration stop , )
Deceleration stop Per axis As stopped Unchanged
. command
By function bloc
Emergency stop Error state (error21)
Prompt stop All axes L “Off’
Command QOutput prohibited
External upper ) Error state (error23)
. Prompt stop Per axis L Unchanged
limit* on” QOutput prohibited
By external External lower ) Error state (error22)
‘ . Prompt stop Per axis o Unchanged
signal limit*“ On” QOutputprohibited
Emergency sto Error state (error20
gency siop Prompt stop All axes ( o ) “Off’
“On” Outputprohibited
By siw Deceleration stop , i
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 “Ooff”
command Outputprohibited
*1 :positioning means position control , speed control and speed/position 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 point return is complete.
*3 . If axis operation state after stopped is output-prohibited, execute cancellation command(POS B_OFF:rising edge - )of output-prohibition so to cancel output-
prohibition and reset error No.
*4 : SIW upper/lower limit by parameters is unavailahle in constant operation mode.
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3.3.2 Stop processing and priority

1) Stop processing
Deceleration stop command(POSE_STP:rising edge - ) is processed differently according to acceleration stage, constant stage
and deceleration stage of operation pattern.

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

no positioning complete signal occurs,

no position passing signal occurs, and

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

Afterthis, if start command is input at stop state,

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

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

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

3) Priority of stop processing
Priority of stop processing of positioning module is as follows.

Deceleration stop < Prompt stop
Prompt stop is processed at the moment when prompt stop cause occurs 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

Prompt stop causes : _internallexternal emergency stop, external input upper/lower limit, s/w upper/lower limit
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3.4 Restart after positioning stop

1) Restart after deceleration stop command(POSE_STP:rising edge - )
(1) If deceleration stop command input at acceleration/constant stage
Operation step No. in execution is performed if restarted after deceleration stop.
Restart is available by changing M code signal from *“ O’ to** Of’if With 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 turned*“ Or”if With mode has been used among M code modes, however M code*“ O’ signal shall
be““Of"to allow re-start if After mode has been used.
2) After internal emergency stop, external emergency stop, external input upper/lower limit, siw upper/lower limit
If internal emergency stop, external emergency stop, external input upper/lower limit and siw upper/lower limit is input, positioning
moduleisat  output-prohibited state and  origin point undecided state.
cancell  output-prohibited, re-decide  origin paint (origin point returning operation, floating point set setting) and
perform re-start operation beginning from the operation step No. “0’.
3.5Return to origin point (POSE_ORG:rising edge )
To be executed to check the machine”s origin point when powered.
Origin point return parameters shall be set per axis for origin point return.
Referto 4.1, 4.6, & 4.7 for origin point return parameters.

If origin point position is decided by origin point return, 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 return-processing methods by near zero point(near-DOG) are as follows.
(1) origin point detection after near zero point Off

2) origin point detection after deceleration at near zero point On

origin point detection by origin point and upper/lower limit

origin point detection by near zero point.

—_ = =
E L

Parameter items of S/W package which influence origin point return are as follows.
(1) origin point return-direction
(2) origin point compensation
(3) origin point return-speed( high/low )
(@) origin point address
(6) dwell time for origin point return
-Refer to 4.7 for the details.
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3.5.2 Origin point detection after near zero point OFF

Starting point return-command (PO _ORGrrising edge - ) operation by approximate starting point and starting point signal is

as follows.

(1) Operated by origin point return at high speed as accelerated toward starting point return- direction as set.
(2)  Operated by origin point return at low speed as decelerated if outer input of near zero point is engaged.
(3) Stopped if external signal of origin point signal is input after near zero point signal is changed from ””Q7” to* Off”.

Sneed Origin pointreturn at
A high speed

Near zero point

Origin point return at low speed

‘\ »Time

-x--ft---------

4

(-
'

Near zero point,

\Trnvel alue after near zero point “ On’

signal(Posi_sRo, sT53))

Origin point signal
(POSH_SRD, ST5[4))

Origing point

—™
k.

Origin point undecided by
origin point signal if near zero
point is “ On’

return com.
(POSH_ORG)

Origin pointreturn
in process

RVO motor rotated once(PG1 rotated)

(POSr SRD, STODN

1
On. state ><

3-24




Chapter 3 Functions

Ne

N
G

External input ug
[
External input up|
(g

N
G

eeaniad QM@J&@%&PU?WW&&@%ME@

O
‘) o An’

“Off"to “Or” (acceleration

Speed
2. Origin point is|not decided even
deceleration stage aftef nedr zero point signal is

5 Time
Lad

hr zero point signal

(POSI_SRD  ST5[3])
Origin point
POSI_SRD  ST5[4])

Forward rotation

3. The operation is as
“O’, and then fro

ipput-after nearzero point signal is changed from “Off” to

n” to*“ Off”.

igin point return command
(POSI_ORG)

£

ear zero point
0S1_SRD ~ ST5[3))

per/lower limit
DS1_SRD  ST5[2/1])

per/lower limit
S1_SRD  ST5[1/2))

ear zero point
OS1_SRD ~ ST5[4])

Near zero point b

3. If starting point” s“Or” time is shorli"it is hga G pERMIR ddafRAtEnkR B 10

, G6FPOPA: 1 above
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3.5.3 Origin point detection after deceleration at near zero point ON
Origin point return-command operation by near zero point and origin point signal is as follows
(1) operated by origin point return at high speed as accelerated toward origin point return-direction as set.
(2) operated by origin point return at low speed as decelerated if external near zero point signal is input at this moment.
(3) stopped with origin point decided if faced by external origin point signal regardless of Q" or “Of” signal of near zero point during
origin point return-operation at low speed.

Speed
A S Decelerated at near zero point “ On’
Near zero point S|gnal‘/
:
}
:
| igin point return at low speed
i \
\ | | » Time
! : : fter near zero point“ On"
: ' '
] A : \ .. . . .. .
\ \ Origin point undecided by origin point
i Near_zero . signal if origin point return-speed is
! point signal : being decelerated by near zero point
! (POSH SRD. ST5I3) \ ﬂ 9 Y pont.
) 1
' (POSs_SRD, ST5[4)) o ! 1
: \ ERVO motor rotated once(PG1 rotated)
Origin point \ '
return command Y '
(POSI_ORG) : \
]
:/
I ]
A
Origin point return—__ Y
in process : y /
I
Origin point ; y
return done ! :
1 1
|
Op.state Read;;>< Origin point return in ><Read;z

1) If approximate starting point signal is once turned “Or”, starting point is promptly decided by starting point signal input regardless of approximate starting point
signal of “ On” o 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 point signal while starting point return-speed is decelerated.

2) If faced by outer input top/bottom limit signal prior to starting point after approximate starting point signal is changed from ~ “ Off" to* On”, the operation is the same asin 1 0f 3.6.1,

3) If starting point signal” s“Or” time is short, it 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 upper/lower limit signal and near zero point signal are adhered closely to each other.

Forward

R

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
) 1
External upper/lower limit L
\ (Pos1_SRD, sT5[1/2)) '}

(POSY_SRD, ST5[4])

Origin point

return command
(POSI_ORG) A

1
I
\ 1« ' SERVO motor rotated once(P§1 rotated)

f

Drigin point return ! A

AN

in process

Origin point
return done

_____t-

Op state Ready Origin point return in Ready

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

v

External upper/lower limit signal ]

origing point f:] ﬂ ﬂ ﬂ

1. Origin point is decided at the moment when external upper/lower limit sig_r|1_¢1l is input if origin point signal is
ime

A/Danjmmned_mgxmmumummiﬂnal
Speed

(POSI_SRD, ST5[172]) +—|—

(pos _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.

Forward Direction switched at risina edae of near zero point sianal

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

1
:
' Near zero point ﬂ ﬂ
: signal Al Al
1
1
|
1

Origin point o
return command
Pos1 ORG) A

Origin point return
in process

Origin paint
return done

T

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

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

Direction switched by external upper/lower limit signal

Origin point return at high speed

Forward

i Origin point return at high speed

! -

o | I "
Reverse l Deceleration }, ! : :

stane ' : ) '
|
|

| Oridin point return &t low speed

Near zero pointsignal f 3 £

(POS1_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.

3.6.1JOG operation (POSH_JOG: level input)
1) JOG operation
controls positioning by jog command[PO_JOG].
monitors position address value if changed by positioning operation through JOG command.
Information on JOG operation is displayed at 6" and 7" bits of output parameter ST2 in present operation state” s Bit
information Read function blockPOSE_SRD]
6" bit of output parameter ST2 in present operation state’ s Bit information Read function block :
On: in JOG operation at low speed Off: in stopping of JOG operation at low speed
7" bit of output parameter ST2 in present operation state’ s Bit 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 time and deceleration
time among parameter setting items in SIW package.

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

Sneed

. Time
JOG operation at Tow Speed: without accelerafion/decelerafion pattern. v

Speed

|

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

>

v

JOG operation at high | 1 20,000 (10 200,000 pps)
. speed : "
Setting range - Setting unit:10pps
g reng JOG operation at low [ 1 10,000 (10 100,000 pps) ( 0 Prs)
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

Soeed
Speed limit fe e e e e cccccrcc e

Bias speed L e— e e el o m e = =D

JOG at low speed can e operated regardless of hias speed and speed limit.
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3) Programming example
Condition : To be repeatedly operated between random positiori’0’and*“10,000”

Forward

0 \40,000 Position address

»
L4

Reverse l \

program 3.7 JOG operation

JOG command function block operation starts JOG operation if detected input parameter “REQ" level is “ O’ 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
“10,000".

" ("and
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3.6.2 Operation of manual pulse generator (POSI_MPG:rising edge )
1) Operation of manual pulse

controls positioning by pulse input from manual pulse generator.
used for manual accurate positioning.

2) Operation of manual pulse generator
(1) If permission command of manual pulse generator operation (PO _MPG:rising edge - )is executed, manual pulse

operation is in permission state.
From now on, positioning control is operated by pulse input from manual pulse generator.

(2) After permission command of manual pulse generator operation (PO _MPG:rising edge - )is executed, manual pulse
operation is in prohibition state by the following operation(start command, origin point return command, interpolation

operation, JOG operation, Inching operation)
(3) Operated regardless of starting point decided or undecided.
(@) Pulse input from manual pulse generator is incremental or decrement at present position.
(5) Shift direction is decided according to phase difference.

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

—»

B B e
N i

¢ nA or

If phase A input pulse is ahead of phase B input pulse,
position address valueisincrement
If phase B input pulse is ahead of phase A input pulse
position address value is decrement

MO0_INF
POSP_3RN

- BASESTAT -

-SLaT ST -

-HRIS ST2 -

REQ DOME -

33
34
376

STB-

IRIGIN
POSP_ DRG

Program 3.8 Manual pulse generator
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POS_INF
POSP_CAD
REQ DONE] - BASE
ERR_RES
ERR_INI POSP_AES
........ B! RED TIONE}- BASE - BASESTATL- sLaT
ouT_PERM OUT_EN
T POSP_OFF CURRENT P
....... P RED TONEL BASE - BASESTAT): SLOT - SLOT CAl- OSITION  AKIS
CURRENT ¥
BASE - BASESTAT): SLOT - sLaT BRI A0S Cvl OLOCITY
CURRENT_M
SLOT - SLOT BRIS AHIS MCD)- _CODE
CURRENT_S
R CON)- TEP_NO
ORIGIN_ST ORIGIN, 00
ART INFE[ 1] INFB[3] HE
------ 1P} 173 17} 17}
BASE
AUTO_STAR START . DON START
T INFEL 1] INFB[3] E POSP_43T
- 17t I 1 REQ DOME - SLaT
BASE - BASESTATL B3
MPE_ENABL HPG
3 INFE[ 3] POSP PG
______ P! ¥ RED TIONE} - SLOT - SLOT ACTL.
BASE  BASESTAT)- BEIS ANIS
SLOT - sLaT R
BRIS ARIS

- BASESTAT

- 3LOT ACT

BRI

REQ DOME-

L

L

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.
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 commandPO _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.

Program 3.9 Inching operations
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3.6.4 Shift to prior position to manual operation (POSE_RPT:rising edge )

A function used to return to prior position address to manual operation(JOG operation, Inching operation, manual pulse
generator operation) when the position is changeed into manual operation.
Shift speed is set to 30Kpps.

Program 3.10 Shift to prior position to manual operation

If present position address value is “A’ and position address value changed by manual JOG operation and Inching operation is “B'during
operation, return to prior position of “ A" to manual operation is performed by shift (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(POSE_VCG:rising edge )
Speed change is allowed only at constant stage among operation patterns with available operation modes of single
operation, repeated operation and auto-operation, which used also for JOG operation at high speed and origin point return-
operation at high speed.
(However, G4F-POPB & G6F-POPA are available for constant operation mode.)
Setting range is 10~ 200,000pps(setting unit : 10pps).

Program 3.11 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 operation 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 operation mode is continuous operation and at constant stage among operation patterns.
If continuous operation(PO_NM)command is used during operation, the operation is performed as shifted from presently
operated step No. to the next operation step No.
Continuous operation command is performed differently according to Absolute Coordinates and Relative Coordinates in

position data setting.
If used in Absolute Coordinates If used in Relative Coordinates
Speed Speed
On.:continuou Op.:continugus:2
Op. sten No. : 1 Op. step No. : 1
[} o [} o
. Op.:colhtinuo S: Oplgcont nuous
If continuous Op. step No. { 0 Time Op. step No. i 0 Time
op. command on L L T on L L R
] 1 ] 1
not used Positioning start f ) ) Positioning St%t' !
(POS WAST) ' N (POS WAST \ N
| On  On |
BUSY BUSY 4
(POSH _SRD, ST6[3]) (POSH _SRD, ST6[3

If continuous|
op. command
used

1

1

]

l

Speed :

1

1

1

]

[}

1

1

1

:

On Pl. i :

BUSY [ § ! !
(POSm _SRD, ST6[3]) ' :
W) | .

Conti. Op. com ‘\i :
]

! !

(POSH_NM)

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

1
1
[}
l
Speed :
1
1
1
l
//——ﬂr I
1
1
Tjme
on Pl. P2 : =
BUSY A ' '
(POSW _SRD, ST6[3]) : I_L_
:On Oon :
Contl. Op. com !
(POSILNN) : !

Set target position is P1 + P2, but present positi
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 because 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(POSE_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.
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Program 3.12 Operation step No. change by continuous operation (POSE_NM)
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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 SAW package for application of
speed override Error 60 may occur if operated with override prohibited in the applicable operation step.at this time
Use only at constant staged operation pattern, if not, error 56 occurs.

Setting range is 1

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

[ 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 based on the speed value as set at speed data.

Speed
A

ISpeed value set at

Ispeed data -

Accel.

eed override available only
constant stage

(F==

3

Constant

/Speed override

&

4

Take the following precautions for speed override application.

1) For higher speed
Speed ax. speed alowable at speed override I
A 150% of speed vaue set. Thus, max.
changeable speed is 15 Kpps.
Speed overriding
Speed vaue \
set at speed—p ¢ v
data: 10Kpps \
\\
AY
Ay
\\ Time

2) For lower speed

Speed

Speed
set at

value

4

N

Speed

overriding

rmspeed alowable at speed override |
10% of speed value set. Thus, min.

speet—p

data: 10Kpps

N changesble speedis 1 Kpps.

A Time
\

AT
-
4

Error89 occurs if shift time is over 65535

Y.
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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 overriding point to target address, error 89 occurs.
Operation modes available for speed override are single operation, repeated operation and auto-operation.

Error 57 occurs 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 override
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3.8 Upper/lower stroke limit

Positioning module includes external input stroke limit (external input upper limit signal, external input lower limit signal) and SIW
stroke limit (S/W upper limit, S\W lower limit).

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
module.
Stroke limit of positioning module is to be installed inside stroke limit/stroke end of the drive device for positioning
module to stop it promptly before reaching to stroke limit/stroke end of the drive device.
Error23 if over top limit and error22 if below bottom limit may occur.

Controllable range of positioning module

Upper limit lower limit
1
e »!
¢ >
|
Stopper | Stopper
: ove to Move to
1 Positioning star |
|
. ! 1 .
1 Prompt stop if upper Prompt stop if lower !
limit detected limit detected
Limit Limit

Positioni
start mod{ile

Drive device

Positioning operation is not available if positioning module is stopped out of controllable range.
Move positioning module inside the controllable range by manual operation(JOG operation, inching operation,
manual pulse generator operation) if stopped by external input stroke limit detection.
Output-prohibited can be cancelled and manual operation can be executed even if out of the stroke range because
external input upper/lower stroke limit error is detected by the edge at positioning module.
Information on external input upperflower stroke limit is displayed at 1% and 2 bits of output parameter ST5 in
present operation state’ s Bit information Read function blocklPOSI_SRD].
1 hit of output parameter ST5 in present operation state” s Bit information Read function block :
On: external input upper stroke limit undetected Off. external input upper stroke limit detected
2" bit of output parameter ST5 in present operation state” s Bit information Read function block :
On: external input lower stroke limit undetected  Off. externalinput ;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 limit.
Please connect the signal surely to B contact if not used.
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3.8.2 SIW upper/lower stroke limit

SIW upper/lower stroke limit is for a function not to execute positioning if operated out of upper/lower stroke limit setting
range which is set at parameters of SW package.
Range check of upper/lower stroke limit is performed at operation start and during operation.

—4—q———
Hm e ———

1
1
L Shift range of machine

1
S/W lower limit S/W upper limit

Function not to execute positioning by its applicable command if operated out of the setting range.

Information on SIW upper/lower stroke limit is displayed at 0™ and 1* bits of output parameter ST2 in present operation
state”s Bit information Read function block[POSI_SRD].
0™ bit of output parameter ST2 in present operation state’ s Bit information Read function block :

On: external input upper stroke limit detected Off: external input upper stroke limit undetected
2" bit of output parameter ST2 in present operation state” s Bit information Read function block :
On: external input lower stroke limit detected Off: external input lower stroke limit undetected

SIW upper/lower 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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3.9 Random-positioned address value setting to origin point and present position change

3.9.1 Random-positioned address value setting to origin point
Random-positioned address value setting to origin point can be allowed through origin point return-address
items at S\W package parameters.
Check of random-positioned address value of the set axis can be performed through present operation state” s code information
Read function block(POSI-CRD, output parameter CA) after fixed origin point setting or origin point return is executed.
Also, the position present can be identified at SW package monitor after floating point set setting or origin point return is
executed.

3.9.2 Present position change(POSH_PRE:rising edge )
Present position change is to change the present address value to random address value.

Program 3.14 Present position change
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3.10

311

Floating point set setting(POS1-FLT)

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

The following caution shall be exercised for program with the origin point fixed because fixed origin point setting( POS1-FLT) decides compulsorily
only origin point of the present position by origin point return address.

1. Remove/reset 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(POS1-SMC) for starting.

Teaching function
A function to change positioning address value of positioning dat&” s step No. set to positioning address by
manual operation (JOG operation, manual pulse generator operation).
Teaching function is available only for stopped axis.
Convenient for frequent application of position address value and speed value as changed.
G6F-POPA has RAM teaching function and ROM teaching function.
G3F-POPA, G4F-POPA and G4F-POPB has only ROM teaching function.

3.11.1 RAM teaching function and ROM teaching function

1) RAM teaching function

Speed value and position address value can be used as changed when positioning module is operated as powered on,
while the values are lost if powered off.

Only for G6F-POPA.

2) ROM teaching function

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

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

To increase the application number (with teaching operated step)

1) set 300 operation steps torepeated operation via software package and

2) change operation step No. (P0OS1-SMC) 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 )

A function to change speed value of the speed No. set at positioning operation step.

Setting position data Setting speed data of speed No.
| | |
e ool el o i | ! |
B on vEd Gege | i i 0 [ o I
B ol e oW |00 ; B : |
B on  wE nge L . i i
& oo Al e O T f ?
i ; 0 ‘IE g [ (] Eg R (] i|1
il | ]
L h ] T I
& cxl @ e il 1 ! !
E o Wl e i § L] [ | L
& W E T m ! L
(3 W Ege im0 T T |
I ; (i 1 — (I B T 1]
B o Ad mme  I@0 0 % .
Use speed teaching when speed value “100(1Kpps)” of speed
No.0 is applied as changed to new value.
Program

Program 3.15 Speed teaching
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3.11.3 Position teaching(POSK_TEA:rising edge )

A function 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. 0 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
[ I3 ) )
: e T T iT value of operation step No. O is always to be
w g |ood C I 3 .
e feani | changed, set operation mode to repeated and
[ | |
= E: ;1 ol :ﬂ, i change position address value to position teaching
e g3 |cod  vebd  |=nge|| (1 B I
5 I o LI (POSK_TEA) prior to start

Program

Program 3.16 Position teaching
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3.12 Setting operation step No.(POS1-SMC:rising edge t )
This is used to change operation step number to execute, which is available only when stopped.
Setting in SIW package

Number of program Coordinate Override Operation InvaUd/v Operation Address M code | Speed No. Dwell
Positioning start S method alid mode (x10 )
1 0 Relative Disable Continuous | Valid Single 100 0 0 0
2 1 Relative Disable Continuous | Vald | Repeated 200 0 1 0
Number change by setting operation step No[PO _SMCirising edge- ] : “2’
2 Relative Disable Continuous | Valid Auto 1000 0 2 0
3 Relative Disable Continuous | Valid Auto 2000 0 3 0
} 4 Relative Disable Continuous | Vald Auto 3000 0 4 0
5 Relative Disable Continuous | Vald | Repeated 4000 0 5 0
Number change by setting operation step No[PO _SMC:rising edge- ] : “6”
4 | 6 | Relative | Disable | Continuous | Valid | Repeated | 10000 | 0 | 6 | 0

Afterthis, only operation step No. “8” is repeatedly operated if only continuous positioning start(POSr -AST) is used without number change.

Program
IIZII]’_HF
s Rl e
| EAEE BASESTHT
e v = @ﬁél- BAZE H‘ESTAT| . sLaT 0T aT1 IHF1
ey pe b | | oL D
e FED THOME EAE BAZE BTAT = aar 2Or A OEIT s AEIE 312 |HTZ
I CLAREHT ¥
BAZE BAEZTATES b L anor WAlE RIS CY DLOCITR arz IHF3
CURREHT M
aLor 07 ARIE REIT WZI]| -ooc iTd L}
o) "R 1A
—| e | WFE
FLIAT_CHA LTI T
i LI 7 i)
e E4EE BRIETTAT (-«
gt ehich IMEI1] L] HILIEN Fﬁ#}?{.ﬂl -
e | 1# 4 (P | & FEQ DHE - woor ant
BAE m&sm|- MU AE
il i =l S BOT ST AT
Eﬁﬂrﬂj IH1  OuT | ARIE - MIE
i K2 BASE BAZE ETAT =
_— = aor - -
Function block routine to changle step No.
ol t0*“2” by op. step No. assign. If
o 1 op. step position Is decided at ““1”
ET™
EQ
ER EHCE Lo
gp-.
RISy o )
5w BT AT ETATL Function block routine to change step No. to
“6” by op. step No. assign.”If op. step
07 E0T - position is decided at “5”
AT WIS
B a1.3
ET

Program 3.17 setting operation step No.|
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3.13  Parameter change in program (POS1-PRM:rising edge t )

Some of parameters setin SIW package can be changed by parameter change command(POSx -PRM:rising edget ).
Changeable items are as follows.

ftems Setting range Description
Acceleration time 1 999 Acceleration time changeable between 10 9990
Deceleration time 1 999 Deceleration ime changeable between 10~ 9990 .
High speed of JOG 1 20,000 High speed of JOG changeable between 10 200,000pps.
High speed of

o ) 1 20,000 High speed of origin point return changeable between 10 200,000pps.
origin _point return

0 : With mode used
M code mode 0 2 1: After mode used
2 : M code mode not used
Parameter changeable only when operation is being stopped.

Program 3.18 Parameter change
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Chapter 4 S/W package

Details of SIW p

ackage are described.

Be careful that S/W package is changed from POSITION to POSPACK with its terms modified also.

LSe/ui] E’See 4.2 ] LSele 4.5 j

See 4.1

*v.Untitled - PosPack

JelM) Data sm(gl)’/'Hem(ﬂ)

[ (O] %

See 4.2

See 4.4

JJU

FiletE) View(¥) Comm(C} Mode
/
'Jﬁ.ElﬁLﬁlel.m s 2 e
~Mon Axis 5
‘ l_ # LY . I A Axis Maonitor | I Y Axis Manitar |
:---CMD Hiis =
| & X Cmd Y Cmd [ f|=
CMD— E Ztositirjn: pulse Ztusiti;n: pulse
ep MNo.: ep No,:
. OHG” AST| T || HTP| . i
m Speed: #10pps Speed : #10pps
LFLT | sTR | MoF | M | = M Code: M Code :
RES OFF MPG | = Error Code: Errar Code:
[FES] 7| :
@ | Mo, : Error Msg.: Error Msg.:
I Pulse =
Ll
VLT | Ma, =
I #10pps =0 Accel [ Equal ] Decel [] Accel [1 Equal [ Decel
[PRE| T Pulse = [JBusy 0 occw JBusy O Cw CICCW
u
| WCG | «10pps : O Dweelling [ Jog Hiah Jog Low [ Dweelling [ Jog Hiah [Jog Low
OR j— «10% E [JEMGE Stop [ Decel Stap C1EMG 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
"= m s sEEEEEEEEEEEEEEEEEEEEE [ EEEEEEEEEEEEEEEEEEEEEEEEEEEEE
u

| GME | Fulse2 | Slotd |

i

See 4.1 |>'

[New package (POSPACK)]

TR "ROATHRADT 'L'n'l'n'l'n
W

------1

=FENL l

ﬁg:?

SP

‘ﬁ@ ;W XP ’v‘” KU ’z’E?

Ready

I'ﬁaéi'ﬁﬁ"n' E—— INUM = | ==

Iﬂ"gIHSIE"" e 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
Open(Qy,.,  Ctl+0 v Tool Bar(T) Comm, PorttT).., Cl+T Online Model Set() Cirl+h X-fwls Parameter(d)  Ctl+h
Save(3) Culss v_Status Bartg) Comm, fem(K)... Cirl+k Offline Model Settd)  Alt0 V-fais Parameter(Z)  AleZ SR e
Save as(A), ., X-fis Posttion Datat@) Ctrl+G
_ Y-Axis Position Data(B) Ctrl+B
Print(P).,.  Cti+P e e
e e T Speed Data(S) Alt+S
Exit(x)
1) Open

Command to open a file prepared by S/W package.
Extension cord of the file is “ *.PLS’.
2) Save
Command to save a file prepared by S/W package.
3) Save another name
Command to save afile prepared by S/W package in another name.
4) Print
Command to print a file prepared by S/W 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
2 [~ % 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 S/W package program.
4.1.2 View
1) Tools
Command to display tools at S/W package.

=EHE| T 78| e ye xovosp| ®
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2) Statedisplay

Command to display the state bar at the left bottom of S/W package

| GMEB | Pulse 2

| Slotd | i

4.1.3 Communication
1) Communication port

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

2) Communication items

Cormnm Port

Comm Port im'I Sheed
FEarity
rﬁ' [omer = Even & Oddl

[Vata Bits Stop) Bitle)
£ 7 it & BtapBit |
= b Eite & 2 Stap Bits

¥ BEC Enalte

QK I Cancel !

Command to select and send parameters, position data and speed data set in S/W package to positioning
module or to read positioning module data in S/W package.

R AT paramstg
I~ Axe parameter
I ¥ AuE Positon Data
™ Avie Posifon Daw

I Epasd dena

Send data from S/W package to positioning module

Fead

ﬂd data of positioning module in S/W package

U

Close

[izta :
Pragriss;

4.1.4 Model setting
1) On-line model setting

Used for processing S/W package data with positioning module equipped.
Pre-operation and monitoring of each axis are available only if set to On-line model.

2) Off-line model setting

Used for processing S/W 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 S

IW 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-line)

X, position data

L,X, parameter

QSpeed data

Open Print Read/Write
AN

S &5/ H | xp ve xo yo sp

Save Comm. Set.

4.3 Pre-operation mode

Module setting(on-line)

Area for pre-operation of positioning module through S/W package.

See 4.3.1 L

See 4.3.3 l: | |

See 434 U

—

|rgo>|2 .t5.><|sl_—‘\‘f

ton On

CMD Axis
_L & X Cmd € Cd

~CMD
ofG || &7 || InT || RTP |

See 4.35

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

Pulse

xlﬂpps

ﬁ I—Pulse
ll—xlﬂpps
1

Jog
’7 <<|<|>|>>|

I] Pulse

4.3.1 Monitoring axis selection

To select an axis desired to monitor by positioning module.

X-axis and

If no axis is selected, monitoring can not be executed.

4.3.2 Monitoring start/stop

Monitoring starts on the selected axis as specified in 4.3.1.

To start monitoring select the icon*Monitoring start” which will be changed to* Monitoring stop”, and to

Y, parameter Help
Y, position data

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

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-operated in 4.3.4 & 4.3.5.
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4.3.4 Pre-operation by S/W package

Related
Shape of S/W - .
P Icons Terms Description of the terms function
package
block
0 R G | Origin Qrigin point return-operation POSE ORG
A S Auto Start Operation start POSH_AST
| N Linear Interpolation Linear interpolation start POSH_INT
R T A | Retum To Position Return to prior position to manual operation POSH_RTP
F L Floating Point Set Floating point set setting POSHE FLT
S T A Stop Deceleration stop POSH_STP
M 0 H |M Code Off M code off POSE_MOF
N M [Next Move Continuous operation POSE NM
R E § Reset Error reset POSH_RES
Mo 0 F H | Pulse Out Inhibit Output-prohibited cancelled POSH_OFF
ﬂlﬂﬂﬂ M P a Manual Pulse Generator |MPG allowed POSE_MPG
“res | orF g Position teaching
= . . No.(step no.):setting range0 299
T T___E A |Positon Teachin . . POSH_TEA
:”' _ " g Pulse(position ~ address):setting  rangex -
T 1] o,
e 16,744,447
%E :.—: ;":“ Speed teaching
E — Velocity Teaching No.(speed data No.):setting range0 127 POSH_VLT
00— X10pulse(speed data):setting range0 20,000
EEan Present position preset
P R  H|Preset Pulse(posiion  address):setting ~ range+ | POSH_PRE
16,744,447
. Speed change
© G| | Velocity Change . POSHE_VCG
Y 9 X10pulse(speed data):setting range0 20,000 B
. Speed override
Override POSE_OR
X10%:settingrangel 15 ~
3 v : Set Move Data Operation step N(‘J.assignment POSE_SNC
Number Change No.(step No.):setting range0 299
| N C 4 |Inching(forward Inching start
ng(orvard) nening sar . POSE_INC
| N C {|Inching(reverse) Pulse(position address):setting range-99 0
Click the icon to execute an applicable command.
4.3.5 Jog operation by S/W package
Shape of SIW - Related
P Icons Terms Description of the terms :
package function block
m JOG High Speed Reverse |Reverse high-speed JOG operation
108 [< ] [I0GLow Speed Reverse |Reverse low-speed JOG operation
<2 | < | = | e | . : , POSH_JOG
[> ] |ioG High Speed Forward |Forward high-speed JOG operation
JOG Low Speed Forward |Forward low-speed JOG operation

Click the icon to execute an applicable command, and click once more to stop the command.
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Chapter 5 Positioning parameter
Parameters to be set in S/W package are described.
Be careful that S/W 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.

! Aceel, Time #10ms Decel, Time [l =lims

Backlash pulse Bias Speed iTj““““““““““““ =10pps

Upper Limnit 16744447 pulse Lower Lirnit 16743447 pulse

Speed Limit 20000 ®10pps Pass Time |5_“ #10ms

Output Dir, M Code Mode

See 5.2 ( £ AType & BType [ £ With ©Mer & Hone

— Rotation Jog Speed

* Farward ~ Backward [ High [500 Lo [50 #10pps See 5.5

See 5.8

5 gBEe

— Origin Return Method
& after Mear Zero signal "On’

¢ after Mear Zero signal 'On" and "Off’

¢ by Near Zero signal and Limit signal
¢ by MNear Zero signal only

~Origin Return Method

Direction ¢ Forward & Backward

Compensation [0 pulse
High Speed [5000 #10pps
Low Speed |5u = 10pps

Check

Cancel

~Zane Setup Addressl. [ pulse
Range:- 16,744 447~+16.744 447 pulse] Duwiell Time  [T] #10ms
On Begin OM End
Zone #1 [0 [0
Zone #2 [0 [ Write Fead ok | Cancel
Zone #3 [0 [0 |
[New package(POSPACK)]

: To write parameter setting value by positioning module
: To read parameters used in positioning module to S'W package

. To monitor or save new parameter setting value as changed

To cancel new parameter setting value and use previous value continuously

5-1
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arameter set{PULSE)

! Accel, Time =10ms Decel, Time 100 = 10ms
1o}
Backlash ||] pulse Bias Speed ig #10pps
' Upper Limit 16744447 pulse Lawer Limit 16744447 pulse
Speed Limit |zgggg ®10pps Pass Time |5 = 10ms
Qutput Dir, I Code Mode
( & Type & B Type | (  Wiith  After & Mone ‘
— FRotation —dJog Speed .
See 5.3 9 i+ Forward  Backward High |50EI Law !50 % 10pps ‘

~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

Direction " Forward ' Backward

Compensation |D
High Speed |EDDD

pulse
#10pps

" by Mear Zero signal only Low Speed |5n— #10pps
~ Zone Setup Addresel. |D pulse
Rangei- 16,744, 447~+16.744.447 pulse] Dzl Tonz  FI Voo
OM Begin Or End
Zone #1
" 4 wie | Reas | [0k | cance
Zone #3 [0 [0 |
[Old package(POSITION)]
m Terms modified
Related . After modified
items Before modified (POSITION) (POSPACK) Remarks
Bias speed Bias speed Referto 513
51 Unit change pulse/sec x10pps
' Stroke upper limit SIW upper limit Referto5.1.4
Stroke lower limit SIW lower limit Referto5.1.4
5.4 No None Referto5.1.3
5.5 Jogging speed JOG speed
Return after origin point L/S | Origin point detection after
detection Near zero point Off
Return upon origin point L/S | Origin point detection after
56 detection deceleration at near zero point On
Return if no origin point L/S Origin point detecpqn by origin point
and upper/lower limit
Return if no phase 2 Origin point dpteclmn by
Near zero point
58 ON position ON start point
' OFF position ON end point
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5.1 Basic parameter

Basic parameters are described.

Accel, Time
- Backlash

Upper Limit
T apeed Limit

|

i xlms  Decel Time
T puke  Bias Speed
b4y pulse Lawer Lirnit
20000 #l0ops  Pass Time

100 #10ms

|D_ #10pps
-7 pulse
|5_ 110ms

5.1.1 Acceleration/deceleration time
Applied to start point & stop point of positioning operation, origin point returning high-speed operation
and JOG high-speed operation, and also to continuous operation command(POSE_NM:rising edge - ),
speed change command(POSE_VCG:rising edge - ) and speed override command(POSH_OR:rising edge - )

in positioning operation.

However,error
acceleration/deceleration staged operation at continuous operation command(POSH_NM),
speed change command(POSH_VCG) and speed override(POSH_OR) in positioning operation.

may

occur if deceleration stop

command(POSB_STP)

is used during

Acceleration/deceleration time shall be set in unit of axis at parameters of S/W package.

Setting range is 0

999(Unit; 10

) per axis.

1) Acceleration time : Time required to reach speed limit set at parameter from speed “ 0" (stop state).

It means the time required to reach speed limit set at parameter from bias speed set if bias used.

2) Deceleration time : Time required to reach speed “ 0" (stop state) from speed limit set at parameter
It means the time required to reach bias speed set from speed limit set at parameter if bias used.

Speed f‘Speedhmit
Y R S S — A
1
/ A
1 1\
1 1
/ A
1 1
/ \ \ et speed
L ) ) \
T T
1 1 1
H 1 1 1 !
\ : : : Actual decel. ime
L L
\ 1P Actual accel. tme 1 1 Time
{— ) ) ) >
] ] ]
—p! i l PREN
1 | | 1
: Accel. time : : Decel. time :
) [ | ]

Terms

Speed limit : Max. speed when position is decided as allowed in parameter items of S/W package.
Setting speed : Speed data value actually operated by position data.
Actual acceleration time : Time required to reach speed value set to speed data from speed “ 0" (stop state).
Actual deceleration time : Time required to reach speed “ 0" (stop state) from speed value set to speed data.
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5.1.2 Backlash compensation

Backlash means the error that the machine doesn” t operate due to abrasion when rotation direction is changed in case

motor shaft is connected with gear and screws.

Backlash compensation when output shall be added to positioning amount if rotation direction is to be changed.
In G3F-POPA/G4F-POPA/G4F-POPB, it is available for positioning operation,
and in G6F-POPA, it is available for positioning operation, inching operation and JOG operation.

Setting rangeis 0 999(Unit: Pulse) per axis.

‘ Origin point return shall be surely executed if backlash compensation is ever set or changed.

Since the original position may not be reached by backlash if the position is moved 1m to right and then 1m to left again,

backlash compensation shall be added.

move 1m to right (forward) »| Direction change

Rarklash

move 1m to left (reverse)

%

A

A 4

Shifting with backlash compensation

A

A 4

Backlash compensation is,

In G3F-POPA/G4F-POPA/G4F-POPB, moved at low speed for backlash compensation value after positioning address

amount reaches target point.

speed

A

A,B,C :Relative
P1,P2,P3:Absolute

PO,P1,P2 : Figure in ( ) is motor rpm.
Other than () is load travel value

P2 : 3000

P1:1500 (3000+compensation)

(1500)

P0:1000
(1000)

C: 1500
(1500)

" Time
Backlgsh

In G6F-POPA, moved to target point with backlash compensation value added to address value of positioning

operation, inching operation and JOG operation.

soeed

A

A: 1000
(1000)

A,B,C :Relative
P1,P2,P3:Absolute

PO,P1,P2 : Figure in ( ) is motor rpm.
Other than () is load travel value

P2 : 3000

P1:1500 (3000+compensation)

(1500)

P:1000
(1000)

C:1500
(1500+compensation)

/ "Time
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5.1.3 Bias speed
Stepping motor is used to reduce positioning time with start speed setting at early operation stage to make
motor rotation smooth because torque may be unstable near at speed=0.
The setting speed at this case is bias speed
Setting range is 0 20,000(Unit: 10pps) per axis.
Bias speed is used for  positioning operation by start command,

origin point return-operation,

JOG operation and
major axis of interpolation operation (unavailable for minor axis).
Speed
A
o - ¥ Speed limit
Operation with bias speed | /I/ \ Positioning speed \ \\\
set \’ VZa Origin point return speed HEANY
,/ : JOG speed : \\\‘/_Operation without ~ bias
/7 | Interpolation op. speed \ \
yand | | AN speed set
| |
1 1
1 1
r \ \
Bias speed : :
| | Time
A ] ] >
1 | | 1 4
1 1 1 1
|, Accel. ime | 1 Decel time \
e —m

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

]

]

]

g Movable range of machine
¢

)

S/W lower limit S/W upper limit

Range check of upper/lower stroke limit is performed at operation start and during operation..
If an error is detected by S/W upper/lower stroke limit value setting (S/W stroke upper limit address range
exceeded : 25, S/W stroke lower limit address range exceeded : 24), pulse output of positioning
module is prohibited.
Thus, cancell output-prohibited (POSH_OFF:rising edge - ) to detect the error and restart the operation.
Setting range shall be set per axis
SIW stroke upper limit address value range : 16,744,447 16,744,447
SIW stroke lower limit address value range : -16,744,447 16,744,447 (Unit: Pulse).
5.1.5 Speed limits
Max. speed of positioning operation availahle.
Setting range is 0 20,000 (Unit: 10pps).
Speed data, origin point return-speed and JOG operation speed in positioning operation are
influenced by speed limits. If the value is set larger than speed limits, error will be detected.
If origin point return-speed is larger than speed limits : error 87
If speed data for positioning operation is larger than speed limits : error 86
If JOG operation speed is larger than speed limits : error 86

5.1.6 Position passing time

Signal of position passing time is turned on after positioning complete in single operation,
repeated operation, auto-operation, continuous operation, constant operation with positioning
and origin point returning, and is turned off after kept on as long as set.

The moment positioning start command or starting point return command is executed during
position passing signal On, the signal will be Off.

In continuous operation mode, position passing signal will be output whenever shift is complete to
the address set at operation step.

Setting rangeis 0 999 (Unit: 10 ).
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In single operation mode.

Speed

[\ [ ..

Dwell

w 1 F

A A 4
Busy — A V_
i :pos. pass. output time A A]
Pos. passing time i y \ K
<] <]
In auto-operation mode.
Speed

[\ [ .
=
Start j —|
A

/

Busy ——

Pos. passing time 1W:pos. pass. output time

I
T

In continuous operation mode.

Speed

—
w 1]

A

Busy —

p Time

Dwell

A

Pos. passing time A
W :pos. pass. output time |4i,|

A
%J‘

H
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5.2 Output direction

— Qutput Dir,

& Type

&« B Type

Since input methods used for SERVO driver or stepping motor differ each other, such a pulse-out
direction of positioning module shall be selected as applicable.

Output direction types

Type A: Forward pulse and reverse pulse are output from different terminals respectively.

Tvoe A

FP term.

L L L

L]

RP term.

. Forward output
-t

L L L

Reverse  output

oy
P

-
|

Type B: Forward pulse and reverse pulse are output from one terminal, and detection signals of
forward/reverse directions are output from different terminals respectively.

FP term.

L

RP term.

Forward
<l

output

Reverse output

Y

?.3Rotat|9.n.d1rgctlon R

Forward rotation : Rotation direction is set to the direction where present value of position address is

on the increase.

Type A
FP term. i I
Forward op. Reverse op.
RP term.
Reverse op. Forward op.
- > >
If set forward D If set reverse

on the decrease.

Reverse rotation : Rotation direction is set to the direction where present value of position address is

Tvna R

FP term.
Forward op. . . Reverse op.
RP term.
Reverse op. Forward op.
o )li
If set forward If set reverse q
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Chapter 5 Positioning Par ameter

5.4 M code mode

i Code Mode
’7 £ Wiith T After + Mone

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

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

M code No. setting range : 0 255

M code can be used to check operation step No. presently executed and to perform supplementary work
(clamp & drill rotation, tools exchange, etc.) by Read at output parameter“MCD’of present operation

staté s code Read function block (POSE_CRD: level) in program.

M code signal produced during operation can be resetby M code*Of” command(POSI_MOF:rising edget ).

In G3F-POPA/G4F-POAIGAF-POPB, M code signal operates along with M code No.according to M code mode as
set at parameters during positioning operation, but positioning operation can be executed by the next operation
step No. regardless of M code signal “On/Off”.

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

M code mode is classified into With mode and After mode accoring to output timing of M code signal.
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Setting in S/W package
Parameters setting

Position data setting

(=l o o e e o o o e

Program 5.1 M code mode
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1) With mode

This is a mode outputting M code On-signal and simultaneously producing out M code No. set at position data
with start command(start: POSE_AST, linear interpolation start: POSE_INT) of positioning operation
to output parameter“MCD’ of present operation staté s code Read function block (POSE_CRD: level).

Speed
Aut . \‘_' ime
uto Si gle —

Dwell Dwell

Positioning start f —I
(POSH_AST)

)

M code No. ( ‘
(POSH_CRD, m n
outparameter MCD) — \ / /
BUSY 1 >
(POSH_SRD, out 4 y

parameter ST6" s 3" bit)
Mcode On signal
(POSH_SRD, out
parameter ST3 s 7" bit)

Mcode Off com. —I
(POSE_MOF)

A

L
<A
<

G3F-POPA| Speed
G4F-POPA

G4F-POPB M
A inal Time
uto Single
Dwell Dwell
Positioning start r —|
(POSH_AST)
M code No. \
(POSH_CRD, m ) n )
out parameter MCD ) X
BUSY ) 4
(POSH_SRD, out v
parameter ST6" s 3" bit) S
M code On signal P
(POSH_SRD, out
parameter ST3" s 7" bit)

Mcode Off com.
(POSH_MOF)
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2) After mode

This is a mode outputting M code On-signal and simultaneously producing out M code No. set at position data
to output parameter“MCD’ of present operation staté s code Read function block (POSE_CRD:
level) after positioning is complete by positioning start (start: POSE_AST, linear interpolation start: PO _INT).

G6F-POPA

Speed

Positioning start
(POSH_AST)

Auto

1\4—»

Dwell

f»Time

M code No.
(POSH_CRD,
out parameter MCD )

BUSY
(POSH_SRD, out
parameter ST6" s 3" bit)

M code On signal
(POSH_SRD; out

parameter ST3 s 7" bi)

M code Off com.
(POSE_MOF)

G3F-POPA
GA4F-POPA
GA4F-POPB

Speed

Positioning start

Auto

Dwell

Single

Dwell

(POSH_AST}

M code No.
(POSH_CRD,

out parameter MCD )

~—_|

BUSY
(POSH_SRD, out

parameter ST6s 3" bit)

M code On signal.
(POSH_SRD, out

AT

parameter STY's 7" bif)

M code Off com.
(POSH_MOF)
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5.5J0G speed

’—Jng speed

High |5|:||:| Lo |5|:| #10pps

JOG speed for JOG operation] POSE_JOG], a manual operation is available for JOG low-
speed operation and JOG high-speed operation.
Refer to 3.6.1 JOG operation for further information.

5.5.1 High-speed
JOG high-speed operation is of acceleration, constant and deceleration staged pattern.
Acceleration stage and deceleration stage are controlled by acceleration/deceleration time.
JOG high-speed setting range : 1 20,000(Unit: 10pps)
(Caution for high-speed setting: bias speed < JOG high-speed < speed limits)

5.5.2 Low-speed
JOG low-speed operation has not acceleration/deceleration staged pattern but only constant
staged pattern.
JOG low-speed setting range : 1 10,000(Unit: 10pps)
(Caution for low-speed setting: Caution required since operation is performed regardless of hias
speed and speed limits.)

5.6 Origin point return-processing method

~Origin Return Method
v after Near Zero signal "'On’

 after Near Zero signal 'On" and "Off’

= by Mear £ero signal and Limit signal
by Mear Zero signal only

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

according to positioning modules.

Origin point return: G3F-POPA G4F-POPA G4F-POPB G6F-POPA
processing method

Origin point detection after Available | Available Available Available
Near zero point Off

Origin point detection after Available | Available Available Available
deceleration at near zero point On

Origin point detection by origin point | - ianje | Unavalable Available Available
and upper/lower limit

Origin point d_etecnon by Available Unavailable Available Available
Near zero point

However, as for G3F-POPA O/S V3.0 or above, origin point return is available through
origin point detection by origin point and upper/lower limit and by near zero point.

Refer to 3.5 Return to origin point for the details on origin point return-processing methods.
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5.7 Return to origin point

Seeb5.7.1

See 574

i

P~

L

~ Origin Return Method
Direction i Forward @ Backward

Compensation [0
High Speed [S000
Low Speed [50
Address o

pulse
=210pps
#“10pps
pulse
w2 10mn=

[See 575

Dwvell Time ||[|—

Origin point return-items which are influencing origin point return-command] POSI_ORG]

processing are classified into the following 6 types.

5.7.1 Direction
Origin point return-direction

is classified into forward rotation and reverse rotation on the

basis of 5.3 Rotation direction.

4.3 Rotation Origin  point return- Pulse-out operation of positioning module
direction direction

Forward rotation Forward origin point return executed

Forward - .
Reverse rotation Forward and reverse origin point return executed
Forward rotation Reverse origin point return executed

Reverse - ——
Reverse rotation Reverse and forward origin point return executed

5.7.2 Compensation

Compensation is used at originpoint detection(input at phase Z) to adjust a little divergence of the

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

mechanical error).

If origin point compensation has been set, detect origin point and then move it as much
as set data (+, -) as origin point compensation when executing origin point return-command
S0 to complete origin point return operation.

Setting range of starting poi

nt compensation: -999 999 (Unit: Pulse)

Origin point
return com.

Speed

Degel. at Near Zero . Point “On”
Origin point Return
High Speed

Origin point Return
Low Speed

Start point comrensalion
P —

a4
tart poink
return D\feHT\me

»-Time

U7

F—|

Near Zero Point detectn.

POSH_SRD, out parameter ST5 “S37 0N

Origin point detectn.

£

(POSH_SRD, out- para. ST5 s 4"bif)

Origin point return dwell time signal

(POSH_SRD, out- para. ST s 0" 1My

Origin point compensation signal

(POSH_SRD, out- para ST4’s T

During origin point return
(POSH_SRD, out- para. ST1" s 5" Dif

Origin point return complete

(POSH_SRD, out- para ST6;s 5" b
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5.7.3 Speed of the return to origin point

Speed of the return to origin point by origin point return-command includes high-speed
and low-speed.
Setting of origin point return-speed shall be as follows ; “ speed limits > origin point return
high-speed > origin point return low-speed” .
1) Origin point return high-speed
Constant staged-operation speed via acceleration stage by origin point return- command.
Setting range of origin point return high-speed : 1 20,000(Unit: 10pps)
2) Origin point return low-speed
Constant staged-operation speed via deceleration stage by origin point return- command.
Setting range of origin point return low-speed : 1 20,000(Unit: 10pps)

Origin point return low-speed shall be setaslow as possible whenorigin point
return-speed is to be set.

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

5.7.4 Address

It is used to change the present address value to a setting value at origin point return address
when origin point return is complete by origin point return-command,
Setting range of origin point return address: -16,744,447 16,744,447 (Unit: Pulse)

5.7.5 Dwell time

Time required to keep precise stop accuracy of subo motor used for positioning
Actually, the time required to remove remaining pulse of the variation counter right after positioning

complete is the dwell time, and especially the dwell time at return to origin point is called as origin point return-dwell time.
Setting range of origin point return-dwell time: 0 9999(Unit: )
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5.8 Zone setting
Zone Setup
Fange:- 16,744, 447~+16,744, 447 pulse]
0N Begin oM End
Zone #1 [0 [0
Zone #2 [0 [0
Zone #3 ] ]

Setting available in the range of position address where positioning module can move to with the
following 3 types.
Zone No. will be*Ori” when present position is passing through address value set to Zone.
Zone #1 : 2" bit of output parameter ST3 in present operation state” s Bit information Read
function block[POSI_SRD]
Zone #2 : 3% bit of output parameter ST3 in present operation state’ s Bit information Read
function blockPOSI_SRD]
Zone #3 : 4 bit of output parameter ST3 in present operation state’ s Bitinformation
Read function block[POSI_SRD]
Thus, additional work can be executed using““Q1” information when position set to Zone area is being controlled.
Setting range of Zone: -16,744,447  16,744,447(Unit. Pulse)
Zone setting shall be as follows.

Pos. sddress

v

Z S | 1(‘?0 GO(IJI 7(‘?0 10})0 12‘90 15||00
- e Seflp——————————— i On L b .
. . Zone#1 signal Tﬁ I [
i IE’m’ﬁ;giglB’M%DE‘“S;] (POSI_S(F)QHD?out-S:)%T: off : of | i
ST 52" bil : - !
medl [ [ o Lo

O il (POSl_ZsoRnDe,ﬁt-s lpganril Off T—L
AR AT [T ST 53" b ! o !

Zone#3 signal
PoSA_50, ot i o T 1o

ST3 4" bi)
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‘ “On start point’shall be set smaller than “On end point’.

Program 5.2 Zone setting
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Chapter 6 Position Data For Positioning

Chapter 6 Position data for positioning

Position data to be setin S/W package is described.

Be careful that S/W package is changed from POSITION to POSPACK with its terms modified also.

See 6.2

See 6.6 ] [See 6.8
[

See 6.1

See 6.3

See 6.10

N 1 N ' 1 v 1 N 1 ;I
Step|Coord| Over Op. Invalid Speed Dwell
No. |inates| ride |Method| /Valid Oz Bpdle| Seiiees | b Coek No. (x10ms) Lo
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 Fead | 0k Cancel I |
[New package(POSPACK)]
Send | : Towrite values set a position data by positioning module
: To read position data used in positioning module to SW package
check [ : To monitor or save new value set a position data as changed
cancel || : To cancel new value set at position data and use previous value continuously
m How to prepare
Step |Coordina . Operatio Invalid | Operation Speed
Items Override] n . Address M code Dwell
No. tes Ivalid mode No.
Method
Method Use the mouse to select applicable cell
. Use the mouse to select applicable cell and to
Details of ) L.
cell o define the details directly.
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See 6.10

3 1] 1] 1] 1]
! 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 AB3 disable 0 Yes aingle 1] 1] 1] 1]
11 AB3 disable 0 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 &BS disable 0K Yes 3ingle 1] 1] 1] 1]
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

= [~ Over Ride Enable
i Increnental I~ Op End
I~ Current Data Ho Skip —=
~Op 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
6.4 Operation Operation method
6.5 Skip Invalid/Valid
6.7 Position address Position address(pulse)
6.9 Speed NO. Speed No.
6.10 Dwell Dwelltime(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 palid| :
: applicable step No. is skipped over until “6.5 Invalid/

“1f 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 a positioning data).
B) Positioning control is executed as based on the address (origin point address) assigned at

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.]
If origin point return address is 1000 and

Setting in S/W package
Setting at position data

target address is 8000, forward travel value is 7000(8000-1000)

Setting at parameters

Qrigin Return Method

Dl

Address | M Code

[1] [1] |0

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

IE Travel value:7000 ;If
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 (c ontrol by

incremental method)

A) Positioning is controlled at start address as much as target travel value.
B) Shift direction is decided according to travel value sign.

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

If shift direction is + (or no sign)
If shift direction is -

Start point address

»Forward

Reverse

-

Shift direction if sign is- Shift direction if sign is+

[Ex.]

If origin point return address is 5000 and

Setting in S/W package

targetaddressis —7000, position is decided at -2000.

Setting at parameters

Setting at position data

Origin Aedim Method

Dkeclon ™ Forward % Backeand
Companssdon [T buks

High Spe=d  [TTI ulleps

Low Spemd (5T wilbms ::n':::‘;‘:l e | T |\l oo, Mode| Addreas | M Gone | SEEed | Duel,
Adkess O puka e [d=  [cork ol =gk BE] i 1] [
Dwall Time [T | #ite )
Results of positioning
- 0 5000

- I

Soecified address

— Tt

|‘4 Pos. decided reverse (travel value-7000) 4

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
The speed will be with acceleration stage and dec

Settingrangeis1  15(setting unit: 10%).

, repeated operation and auto-operation.

eleration stage if changed by speed override.

[ 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 based 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_SMC:rising edge -] prior to the next start command[POSB_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

Position control

Continuous operation

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 & G4F-POPB, speed control is changed to position control by deceleration stop[POS B_STP:rising edge -] and

2)In G6F-POPA, changed by outer input signal of “ speed position switching input signal”.

Accordingly, deceleration stop[POSH STP:rising 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[POSl_TEArising 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.
Setting range is 0 255.

How to use M code in program
1) M code No. Read is allowed by present operation state” s code information Read[POSH_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" bit of POSE_SRD” s output parameter ST3].

Refer to 5.4 for the details.

6.9 Speed No.
[t means the number of speed data set at speed data available per operation step No..
Setting range is 0 127.
Speed data value of speed No. is changeable in program by speed teaching[POS_VLT:rising
edge- ].

6.10 Dwell time(X 10 )
assigned prior to the next positioning operation after one positioning operation is
complete.
Settingrangeis0 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 “0On” 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 displaved
o [ 2 [ = 4 | s E | 7 H | =@ =
2 m 0 i i i [x] ] 5] ] 5] ]
I 1o |3 L] ia o (=] ) =] 1] [x] a}
pla = 0 a o [a] I (=] 0 =] o
i | [ — -
unit ;g ] o [i] 1] [=] o [=] : (] 1]
dis T i i i [x] o [x] 0 =] [
Ia o0 |2 1] [x] 1] [m] _I:I [a] 1] [u] ]
p i i ol o groTN [x] i =] 0
yed FTE [ 0] [ [x] ] [ o] i ]
oo |0 n [1] [1] [] 0 [n] 1] [x] (1]
o |0 n 0 n o n n n] n O
wibe | Aand ok | Cancel | \
\’SDeed No. is 84]
[New package(POSPACK)]
* * * {Speed No.]
1 1 — [
S e e
A O O
Y ol o o 1 o
18 o O
1 1 1 1
W 5 o L,
| . .
A o o o T
| . .
O O T O | L
| :8: ID i I.D_-'l :ID :| 4|D :ID :| 5|B :IU [
1 1 1 1
IS TR N ) O | Elﬂ S
\ IU: [T ?5 :lD :| 12 [ :| EF:]D I
A L o < o A o T
| e .
1N i o o 1
! id:ln_"u: KU :: 46 [0 :: 5?:]0 !
IR R o) o O EID O
== == 1 [ Tt ===
[Next speed No.] > : Next > | : o :Canceli
p— —_——— T |
+ * + * {Enter speed data hera]

[Old package (POSITION)]

Speed data decides operation speed of position data with 128 setting types. Thus, 128 speed numbers as

assigned can be used by setting speed at speed data.
Setting range of speeddataisO 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_VLTrrising edge - |.

Caution for speed data setting
bias 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 Remarks
1 POSP CRD |POSP CRD |POSB_CRD  |POSP_CRD Present operation state”s code information| 791
For module Read
) information POSP SRD |POSP SRD  |POSB SRD  |POSP SRD :rezsdent operation state’s bit information 799
3 POSP_AST  |POSP_AST POSB AST  |POSP_AST Start 7.3.1
Auto- - - -
4 Operation POSP_INT POSB_INT POSP_INT quegr |nt.erpo|at|on 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 Vanual POSP JOG |POSP_JOG |POSB_JOG |POSP JOG |JOG operation 7.4.2
8 Operation 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 Teaching 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 POSP_NM POSP_NM POPB_NM POSP_NM Continuous operation 7.6.3
15 O:el::t'ion 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 PosSP_STP_{POSP_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 | Emor |POSP_OFF |POSP_OFF |POSB_OFF [POSP_OFF |Qutput-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 | Others |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.

Project (P) Select
/
. . . Select
Library insertion (1)
G3F-POPA GM3 series reg.
—>
Special.3fb
— | G4F - POPA
GM4 series reg.
|}
G4F - POPB
Special.4fb
—>
GM6 series registratiol
G6F — POPA
Special.6fb

=

gl Egiel &gl
—EHI ARE 2022

==

=

AED |

=2 |

= Qalart Add (AN tn dienlav the errean halnw

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

EEERE

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/G4F-POPAIG6F-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 Cl Paramet | Data Descrint
type ass er type escription
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.
POSI_ CRD —
- Base position No.
REQ  DONER BASE  |USINT Setting area of base No. positioning module is equipped on
BASE  STATH Input Setting range : GM1 series(0 31), GM2 series(0__ 7). GM3/4 series(0_3), GM6 series(0 )
Slot position No.
stor - CAr SLOT  |USINT Setting area of slot No. positioning module is equipped on.
AXIS ot Setting range : 0 7
weol- Assignment area of axis to use
AXIS USINT f* 0", X-axis operates
CON | If* 1", Y-axis operates
- State displaying area of FunctionBlock execution complete
DONE [BOOL If Function Block execution complete without error, “ I" is output as kept until the next execution starts. If error
occurs, “ 0" is output.
Error-state displaying area
Output STAT USINT 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 -
Class Data type Description
type er
Request area of Function Block execution
REQ BOOL Function Block executed if “0-1"(level detection) with connected
— POSE_SRD — condition to this area as composed during program execution.
Base position No.
REQ  DONE T BASE  [USINT Setting area of base No. positioning module is equipped on
oase STATL Input Settmg range : GML series(0 31), GM2 series(0 7, GM3/4 series(0 3), GM6 series(0)
Slot position No.
sLor STL 1 SLOT  [USINT Setting area of slot No. positioning module is equipped on.
axis stz L Setting range : 0 7
Assignment area of axis to use
ST ¢ AXIS USINT If 0", X-axis operates
sT4 | If* ", Y-axis operates
State displaying area of Function Block execution complete
ST L DONE (BOOL If Function Block execution complete without error, “1" is output as kept until the next
ST6 | execution starts. If error occurs, 0" is output.
STAT USINT Error-state displaying aea . o
If error occurs during Function Block execution, error No. is displayed.
BOOL
STL | array]
BOOL
Output ST2 [ARRAY]
BOOL
ST3
[ARRAY]
BOOL
ST4 [ARRAY]
BOOL
STS [ARRAY]
BOOL
ST6
[ARRAY]
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TRITE : —ST6-mpresent-opegg§on-state*s-bit-ReadHfynction-block-are-importanginformation-strely to
0 [ ORBETErera Upper Timit detected(Bit.On) Unused
1] |Indeceleration(Bit:0n) Lower limit detected (Bit:0n) Forward (Bit:Off) Reverse(Bit:0n)
2] [In constant(Bit:On) Emergency stop detected (Bit:0n) ZONE#1(Bit:0n)
3] [Inacceleration(Bit:On) Pulse-out prohibited(Bit:0n) ZONE#2(Bit:0n)
4] At stop state(Bit:On) Inching complete(Bit:On) ZONE#3(Bit:0n)
5] |Inreturning to origin point(Bit:0n) Position teaching complete(Bit:On) Repeated operation complete (Bit:On)
6]  |In positioning(Bit:0n) In JOG low-speed operation(Bit:0n) Positioning operation complete(Bit:On)
7] |Ininterpolation operation(not for G4F-POPA) In JOG high-speed operation(Bit:0On) M code On(Bit:On)
BitNo. ST4 ST5 (terminal signal) ST6
[0]  |Inorigin point compensation(Bit:On) Speed position control switching (only for G6F-POPA)  [Unused
] g]ogi\c)klaSh compensaton( BtOnyfa for GoF- External upper limit signal(Bit:Off) Error
2] [Innext move(Bit:On) External lower limit signal(Bit:Off) Position passing
3] |In speed overriding(Bit:On) External near zero point signal (Bit:0n) In operation(Busy)
4] [Unused External origin point signal. (Bit:0On) Positioning complete
5 |in stopping as decelerated & stop[Unused Origin point return complete
complete(Bit:0n)
[6] [Speed teaching complete(Bit:On) Unused Origin point undecided
(valid only in G3F-POPA/GAF-POPA V1.0)
[l [Speed change complete (Bit:0n) External emergency stop signal (Bit Off) Unused
(valid only in G3F-POPA/GAF-POPA VL.0)
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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, GA4F-POPB:POSB_AST)

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

module.
Function Block Cl Paramet | Data Descrint
type ass er type escription
Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “ 01" (rising edge) with connected condition
to this area as composed during program execution.
POSE AST Base position No.

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

REC  pone Inout Setting range : GM1 series(0 31), GM2 series(0  7), GM3/4 series(0 3), GM6 series(0 )
BASE  STAT P Slot pOSjtiOn No. o o
SLOT  |USINT Setting area of slot No. positioning module is equipped on.
sLot ACT Setting range : 0 7
AXIS Assignment area of axis to use
AXIS USINT f* 0", X-axis operates
If* 1", Y-axis operates
State displaying area of Function Block execution complete
If Function Block execution complete without error, “ 2" is output, and if output
DONE - BOOL parameter ACT is “ Iwith inte?nal pracessing of Function BFI)ock comp\etep, “
is output.
Output STAT  |usINT Error-state displaying aea ‘ .
If error occurs during Function Block execution, error No. is displayed.
Operation axis displaying area
ACT  |BOOL Positioning module changes output parameter DONE from “ T to“ 0 with
“ 1 output after processing Function Block command.

REO . Function Block execution by 1st REQ
DONE . Function Block command processed
ACT : Function Block execution by 2" REQ

1) Relation between output parameters, DONE and ACT

2) Caution for Function Blocks of auto-operation command used in program
(1) Available only when operation is at stop state.(Busy-Off state)
(2) Available operation modes are single operation, repeated operation, auto-operation, continuous operation, constant operation and
positioning constant operation.
a) If auto-operation is used, continuous operation, constant operation and positioning constant operation are not available for the

succeeding operation step No. to auto-operation.

b) If continuous operation is used, auto-operation, constant operation and positioning constant operation are not available for the
succeeding operation step No. to continuous operation.
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7.3.2 Linear interpolation start

(Linear Interpolation

G3F-POPA | G6F-POPA:POSP_INT, G4F-POPB:POSB_INT)

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

Function Block Paramet | Data -
Class Description
type er type
Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “ 01" (rising edge) with connected condition
to this area as composed during program execution.
POSKINT Base position No.
Input BASE  [USINT Setting area of base No. positioning module is equipped on
Req  DONE Setting range : GML series(031), GM2 series(0 7), GM3/4 series(0 3), GMS series(0 )
BASE  STAT Slot position No.
X SLOT  |USINT Setting area of slot No. positioning module is equipped on.
sLot STﬁT Setting range : 0 7
ACT State displaying area of Function Block execution complete
If Function Block execution complete without error, “ 2" is output, and if output
DONE BOOL parameter ACT is * I"with internal processing of Function Block complete, “ 0
is output.
STAT ' . o
output X USINT  [X-axis error information displayed
STA$ USINT  [Y-axis error information displayed
Operation axis displaying area
ACT  |BOOL Positioning module changes output parameter DONE from “ T 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 / GAF-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.

Function Block Paramet | Data -
Class Description
type er type
Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “ 01" (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 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.
Setting range: 0 7
Assignment area of axis to use
AXIS USINT [f* 0", X-axis operates
If* ", Y-axis operates
State displaying area of Function Block execution complete
DONE [BOOL If Function Block execution complete without error, “ " is output, and if output parameter
ACT is “ " with internal processing of Function Block complete, “ 0is output.
Error-state displaying area
If error occurs during Function Block execution, error No. is displayed.

POSI_ORG

REQ DONE

BASE  STAT Input

sLOT  ACT

AXIS

Output STAT USINT

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

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 -
Class Description
type er type
 poSEING Request area of Function Block execution at rising edge
h REQ BOOL Function Block executed if “ 01" (rising edge) with connected condition
Jreq DONE] to this area as composed during program execution.
BASE Base position No.
- STAT + - . : ,
BASE  |USINT Setting area of base No. positioning module is equipped on
4801 et | Setting range : GM1 series(031), GM2 series(0  7), GM3/4 series(0 3), GM6 series(0)
AXIS Slot position No.
T Inout SLOT  |USINT Setting area of slot No. positioning module is equipped on.
JReT npu Setting range : 0 7
INCH Assignment area of axis to use
AT AXIS USINT If 0", X-axis operates

If* T’ Y-axis operates
Direction assignment of inching operation

ROT BOOL : '
It 0", forward operation If* 2, 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, “ I’ is output, and if output parameter

ACT is “ I"with internal processing of Function Block complete, * 0" is output.
Error-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 “ I to* 0' with
“ 1 output after processing Function Block command.

Output STAT USINT
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7.4.2 JOG operation
(JOG  G3F-POPA /| G4F-POPA | G6F-POPA:POSP_JOG, G4F-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 is classified into high and low as required.
Pulse is output by setting value if connection condition of input parameter REQ is ON, and is stopped if OFF.

Function Block c Paramet | Data Descrint
type ass or type escription
Request area of Function Block execution
REQ BOOL Function Block executed if “0-1"(level detection) with connected
— POSEIOG — condition to this area as composed during program execution.
REQ DONE Base pqsition No. o o
i BASE  [USINT Setting area of base No. positioning module is equipped on

BASE STATL Setting range : GM1 series(031), GM2 series(0  7), GM3/4 series(0 3), GM6 series(0 )
slor Slot position No.

SLOT  |USINT Setting area of slot No. positioning module is equipped on.
AXIS Input Setting range:0 7
o1 Assignment area of axis to use
AXIS USINT [f* 0", X-axis operates
HL If* ", Y-axis operates
ROT BOOL Direc‘t‘iop assignment of J.OG operation o .
If* 0", forward operation If* T’ reverse operation
Speed assignment of JOG operation
HL BOOL If*0", low-speed operation (profile without acceleration/deceleration)
It* 2, high-speed operation (profile with acceleration/deceleration)
State displaying area of Function Block execution complete
DONE [BOOL If Function Block execution complete without error, “I" is output as kept until the next
Output execution starts. If error occurs, “ 0" is output with operation stopped.

STAT  |usINT Error-state d|splay|ngvarea ‘ . o
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

(Return To Position  G3F-POPA/GA4F-POPA | G6F-POPA :POSP_RTP, G4F-POPB: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.

Function Block Paramet [ Data -
Class 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 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.
Setting range: 0 7
Assignment area of axis to use
AXIS USINT [f* 0", X-axis operates
If* ", Y-axis operates
State displaying area of Function Block execution complete
If Function Block execution complete without error, “ 2" is output, and if output
parameter ACT is * I"with internal processing of Function Block complete, “ 0
is output,
Error-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 “T to
‘ 0 with* T output after processing Function Block command.

POSE_RTP

REQ  DONE

BASE  STAT

Input
SLOT  ACT

AXIS

DONE [BOOL

Output | oaT  |USINT

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).
Function Block Paramet | Data

type Class er type 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(0 31), 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.
Setting range : 0 7
Assignment area of axis to use
AXIS USINT [f* 0", X-axis operates
If* ", 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
Error-state displaying area
If error occurs during Function Block execution, error No. is displayed.

POSE_MPG

REQ  DONE

BASE  gTAT

Input
sLoT

AXIS

STAT USINT
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7.5 Teaching Function Block

7.5.1 Position Teaching

(Teaching ~ G3F-POPA/ GAF-POPA/G6F-POPA:POSP_TEA, G4F-POPB:POSB_TEA)

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

Function Block c Paramet | Data Descriti
type ass o type escription
Request area of Function Block execution at rising edge
i REQ BOOL Function Block executed if “0-1"(rising edge) with connected
- condition to this area as composed during program execution.
Jreq DONEL Base position No.
BASE  |USINT Setting area of base No. positioning module is equipped on
BAsE STATE Setting range : GM1 series(0 31), GM2 series(0 7). GM3/4 series(0 3), GM6 series(0 )
- stot Slot position No.
1 axis SLOT  |USINT Setting area of slot No. positioning module is equipped on.
Setting range : 0 7
. g- S Input Assignment area of axis to use
PRES AXIS USINT [f* 0", X-axis operates
ET If* ", Y-axis operates
- mopE ST S UINT Setting area of operation step No. to execute position Teaching
ET Setting range : 0 299
PRES DINT Setting area of position address value to execute Position Teaching
ET Setting range : -16,744 447 16,744,447
MODE Selection area of Position Teaching type
Note1] BOOL If* (", RAM Position Teaching
If* 1", ROM Position Teaching
State displaying area of Function Block execution complete
DONE |BOOL It Function Block execution complete without error, “2* 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.
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(POSE_SMC) Function Block prior to the next operation.
Differences between RAM Position 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 | GAF-POPA | G6F-POPA:POSP_VLT, G4F-POPB:POSB_ VLT)

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

Function Block Class Paramet | Data Descrintion
type er type P
Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “0-1"(rising edge) with connected
| post viT — condition to this area as composed during program execution.
- Base position No.
REQ  DONE } BASE  [USINT Setting area of base No. positioning module is equipped on
BASE | Setting range : GM1 series(0 31), GM2 series(0  7), GM3/4 series(0 3), GM6 series(0)
STAT Slot position No.
Jstor gk input SLOT  |USINT :ett?ng area ofs\ot No. positioning module is equipped on.
VEL- etting range : 0 7
_ VEL USINT Settinglarea of speed data No. to execute Speed Teaching.
VEL- NO setting range : 0 127
MODE VEL_ UINT Setting area of speed value to execute Speecd Teaching
SET setting range : 1 20,000 (Unit : X 10Pulse)
Selection area of Speed Teaching type
MODE 001 If*“ (", RAM Speed Teachin
[Note1] ! X Y
If* 1", ROM Speed Teaching
State displaying area of Function Block execution complete
If Function Block execution complete without error, “ " is output, and if output
DONE BOOL parameter ACT is “ I"with internal processing of Function Block complete, “ 0"
is output,
output S;EAT USINT  [X-axis error information displayed
S\T(AT USINT  [Y-axis error information displayed
Operation axis displaying area
ACT BOOL Positioning module changes output parameter DONE from “ I' to

“ 0 with* I' 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/GAF-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 _
Class Description
type er type
Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “ 01" (rising edge) with connected condition
to this area as composed during program execution.
POSI_MOF Base position No.
Reo  DONE BASE  [USINT Settﬁng area of hase No.. positioning modqle is equipped on ‘ _
Input Setting range : GM1 series(0 31), GM2 series(0  7), GM3/4 series(0  3), GM6 series(0)
pase  STAT Slot position No.
sLoT SLOT  |USINT Setting area of slot No. positioning module is equipped on.
Setting range : 0 7
AXIS Assignment area of axis to use
AXIS USINT [f* 0", X-axis operates
If* ", Y-axis operates
State displaying area of Function Block execution complete
DONE [BOOL If Function Block execution complete without error, “I’ is output as kept until the next
Output execution starts. If error occurs, “ 0" is output with operation stopped
STAT  |UsINT Error-state displaying aea . o
If error occurs during Function Block execution, error No. is displayed.
7.6.2 Speed change
(Velocity Change  G3F-POPA | GAF-POPA | GBF-POPA :POSP_VCG, G4F-POPB:POSB_ VCG)
It can be used to change operation speed at constant speed during operation.
Function Block c Paramet | Data Descrioti
type ass er type escri ptlon
Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “ 01" (rising edge) with connected condition
to this area as composed during program execution.
om vee — Base pqsition No. o o
- BASE  |USINT Setting area of base No. positioning module is equipped on
JREQ  DONE| Setting range : GM1 series(0 31), GM2 series(0 7). GM3/4 series(0 3), GM6 series(0 )
Input Slot position No.
TBASE STATE SLOT  [USINT Setting area of slot No. positioning module is equipped on.
dstor  ACTE Settingrange: 0 7
Axls Assignment area of axis to use
1 AXIS USINT [f* 0", X-axis operates
i \S/EETL_ If* ", 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, “2* 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 G4F-POPB & G6F-POPA.

7.6.3 Continuous operation

(Next Move ~ G3F-POPA | G4F-POPA | G6F-POPA :POSP_NM, G4F-POPB: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

type Class or type Description

Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “ 01" (rising edge) with connected condition
to this area as composed during program execution.

POSI_NM Base position No.
BASE  [USINT Setting area of base No. positioning module is equipped on
REQ  DONE Inout Setting range : GML series(0 31), GM2 series(0 7), GM3/4 series(0 3), GM6 series(0 )
BASE STAT P Slot position No.
qor  ACT SLOT  |USINT Setting area of slot No. positioning module is equipped on.
Settingrange:0 7
AXIS Assignment area of axis to use

AXIS USINT [f* 0", X-axis operates
If* 1", Y-axis operates
State displaying area of Function Block execution complete
If Function Block execution complete without error, “ " is output, and if output
parameter ACT is “ I"with internal processing of Function Block complete, “ 0"
is output.
Error-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 “ T to“ 0 with
* L output after processing Function Block command.

DONE [BOOL

OupUt | srAT  [USINT

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 Block Class Paramet | Data Descrintion
type er type P
Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “ 01" (rising edge) with connected condition
— POSILOR — to this area as composed during program execution.
Base position No.
1REQ DONER BASE  [USINT Setting area of base No. positioning module is equipped on
JBASE  sTATL Setting range : GM1 series(031), GM2 series(0  7), GM3/4 series(0 3), GM6 series(0 )
laor aerl Slot pogition No. o o
Input SLOT  |USINT Setting area of slot No. positioning module is equipped on.
4 axis Setting range : 0 7
Love Assignment area of axis to use
AXIS USINT [f* 0", X-axis operates
If* ", Y-axis operates
Setting area of present operation speed to new value
Settingrange:1 15 (Unit: 10%)
OVR USINT 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, “ I’ is output, and if output parameter
ACT is “ T'with internal processing of Function Block complete, * 0 is output.
Error-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 “ I to* 0' with
* T output after processing Function Block command.

Remark

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  G3F-POPA/GAF-POPA/G6F-POPA:POSP_SMC,  G4F-POPB:POSB_SMC)

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

Function Block Cl Paramet | Data Descrint
type ass er type escription
Request area of Function Block execution at rising edge
— POSI_SMC ] REQ BOOL Function Block executed if “ 01" (rising edge) with connected condition
to this area as composed during program execution.
- REQ  DONE Base position No.
i P— BASE  [USINT Setting area of base No. positioning module is equipped on
Setting range : GML series(0 31), GM2 series(0  7), GM3/4 series(0 3), GM6 series(0 )
g stoT ACTT Input Slot position No.
daxis SLOT  |USINT Setting area of slot No. positioning module is equipped on.
Settingrange: 0 7
1s1-s - -
ET Assignment area of axis to use

AXIS USINT [f*“ 0", X-axis operates
If* ", Y-axis operates

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

ACT is “ T’ with internal processing of Function Block complete, “ 0" is output.
Error-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 “ I to* 0' with
“ T 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) Available only at operation stop state.(Busy-Off state)

(2) Operation step No. is changeable by function block of succeeding operation step No. change command to repeated operation
in G3F-POPA, GAF-POPA & GAF-POPB, but not changeable in S/W package.

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

It is used to temporarily stop operation of positioning module as decelerated.

Function Block Paramet | Data -
Class Description
type er type
Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “ 01" (rising edge) with connected condition
™ POSE_STP T to this area as composed during program execution.
Base position No.
ReQ  DONER BASE  |USINT Setting area of base No. positioning module is equipped on
st gart Input Setting range : GML series(0 31), GM2 series(0  7), GM3/4 series(0 3), GM6 series(0 )
Slot position No.
o0 st SLOT  [USINT Setting area of slot No. positioning module is equipped on.
- axis L Setting range : 0 7
Assignment area of axis to use
AXIS USINT [f*“ 0", X-axis operates
If* ", Y-axis operates
State displaying area of Function Block execution complete
If Function Block execution complete without error, “ " is output, and if output
POSE_TMP DONE  [BOOL parameter ACT is “ I"with internal processing of Function Block complete, “ 0
REQ  DONE is output.
s gun Output STA; USINT  [X -axis error information displayed
SLOT  graT STA$ USINT  [Y -axis error information displayed
AXIS Operation axis displaying area
ACT  |BOOL Positioning module changes output parameter DONE from “ T to* 0’ with
* T 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  G3F-POPA | GAF-POPA | G6F-POPA :POSP_EMG, G4F-POPB:POSB_EMG)
It is 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.
Function Block Paramet | Data

type Class or type 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.

POSI_EMG

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

BASE  STAT X ; X ) )
Setting range : GMZ series(0 31), GM2 series(0 7). GM3/4 series(0 3), GM6 series(0 )

sLot Slot position No.

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

State displaying area of Function Block execution complete
DONE |BOOL It Function Block execution complete without error, “2* 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.

7.7.2 Cancellation of output prohibition

(Pulse Out Inhibit, Off G3F-POPA/ GAF-POPA | G6F-POPA:POSP_OFF, GA4F-POPB:POSB_ OFF)
Command to cancel pulse-out prohibited state by external emergency stop, upper/lower limit detection, etc.
Function Block Paramet | Data

type Class er type 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.

POSE_OFF

Base position No.
Input 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), GM6 series(0)

REQ  DONE

BASE  STAT

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

SLOT

State displaying area of Function Block execution complete
DONE [BOOL If Function Block execution complete without error, “1" is output as kept until the next
Output execution starts. If error occurs, “ 0" is output with operation stopped

STAT  |usINT Error-state dlsplaylnglarea ‘ . o
If error occurs during Function Block execution, error No. is displayed.
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7.7.3 Error reset

(Reset G3F-POPA | GAF-POPA | G6F-POPA:POSP_RES, G4F-POPB:POSB_RSE)
It is used to reset error if occurred during operation or by exceeding parameter setting range.
Function Block Class Paramet | Data Descrintion
type er type s
Request area of Function Block execution at rising edge
POSB_RES REQ BOOL Function Block executed if “0-1"(rising edge) with connected
condition to this area as composed during program execution.
REQ  DONE Base position No.
BASE  STAT 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 nput —
Slot position No.
AXIS SLOT  |USINT Setting area of slot No. positioning module is equipped on.
Setting range: 0 7
Assignment area of axis to use
AXIS USINT [f* 0", X-axis operates
If* 2", Y-axis operates
State displaying area of Function Block execution complete
DONE [BOOL If Function Block execution complete without error, “1" is output as kept until the next
Output execution starts. If error occurs, “ 0" is output with operation stopped
STAT  |usINT Error-state displaying area

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

7.8.1 Floatin Fpomt set settln%
? loating, Point Set  G3F-POPA | G4F-POPA | G6F-POPA :POSP FLT, G4F-POPB:POSB FLT)
It is a command used to set present position to origin point compulsorily without origin point return-operation.
The assigned address value to origin point return address will be the present position.

Function Block Class Paramet | Data Description
type er type
Request area of Function Block execution at rising edge
POSE FLT REQ BOOL Function Block executed if “ 01" (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 : GMZ series(0 31), 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.
Setting range : 0 7
Assignment area of axis to use
AXIS USINT [t 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, “ " is output, and if output parameter
ACT is “ " with internal processing of Function Block complete, “ 0" is output.
Error-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 “ T to“ 0 with
“ T output after processing Function Block command.

REQ  DONE

BASE  STAT

Input
SLOT ACT

AXIS

Output | STAT  |USINT

1) Caution for Function Blocks of floating point set setting command used is program
(1) Avialable only at operation stop state.(Busy-Off state)
7.8.2 Present position Preset
(Preset  G3F-POPA [ GAF-POPA | G6F-POPA:POSP_PRE, G4F-POPB:POSB_PRE)

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

Function Block Class Paramet | Data Descrintion
type er type P

Request area of Function Block execution at rising edge

— POSH PRE REQ BOOL Function Block executed if “ 01" (rising edge) with connected condition
B to this area as composed during program execution.

Base position No.

dsase statl BASE  [USINT Setting area of base No. positioning module is equipped on

Setting range : GMZ series(0 31), GM2 series(0 7). GM3/4 series(0 3), GM6 series(0 )
Input Slot posjtion No. o o

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

Setting range : 0 7

JRrReQ  DONE L

4 sLot ACT L

7 E?Es Assignment area of axis to use
AXIS USINT [f* 0", X-axis operates
If* 1", Y-axis operates
PRES DINT Area usgd 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, “ * is output, and if output parameter

ACT is “ T'with internal processing of Function Block complete, “ 0 is output.
Error-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 “ I' to* 0’ with
* T output after processing Function Block command.

Output | STAT  |USINT

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 | G4F-POPA | G6F-POPA :POSP_PRM, GA4F-POPB:POSB_PRM)
Command used to change acceleration time, deceleration time, JOG high-speed, origin point return high-

speed and M code mode at parameters during operation.

Function Block Paramet [ Data .
Class Description

type er type

Request area of Function Block execution at rising edge

REQ BOOL Function Block executed if “ 01" (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 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.
Seftingrange : 0 7

Assignment area of axis to use

_ POSI_PRM _ AXIS USINT [f* 0", X-axis operates
Input If* T’ Y-axis operates
REQ  DONE } ned AT Setting area of acceleration time at parameters

sefting range : 1 999(Unit: 10 )
oT Setting area of deceleration time at parameters
sLot setting range : 1 999(Unit: 10 )
Setting area of JOG high-speed at parameters
setting range : 1 20,000(Unit: X 10pps)
AT HSH Setting area of origin point return high-speed at parameters
setting range : 1 20,000(Unit: X 10pps)
Setting area of M code mode at parameters
JSH If 0", With

BASE  STAT +

AXIS JSH

DT

HSH MMD If 1", After mode
If*2’, None mode
MMD 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.

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 Positioning
Em. - 63F- | cér- | c4r- | Ger- | module 3
Description - Actions
code P popA | popA | pop [Ppopa [ OPEration
status
0 | In normal operation 0 0 0 0
1 | Base position No. exceeded over setting range 0 0 0 0 Set base position within setting range
2 | HIW error on applicable base 0 0 0 0 Request base A/S
3 | Slot position No. exceeded over setting range 0 0 0 0 Set slot position within setting range
4| Applicable slot not equipped 0 0 0 0 Instjgt positioning module on the applicable]
) . Install positioning module on the applicable]
5 | Different modul f applicable slot
ifferent module name of applicable slo 0 0 0 0 ot
6 | Setting axis No. exceeded over setting range 0 0 0 0 Set correct axis No. of positioning module
7 [ Command given with CPU module at STOP state 0 0 0 0 Cha;ge,:\l CPU module states from STOP 1
8 | Common-used RAM error 0 0 0 0 AlS request
9 Funcuoq Block command unavailable to execute due to 0 0 0 0 Set correct command execution conditions
module in/at operation/stop
10 New command Function Block executed at the state that Progfrtaerrn 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
13 Stop related command or emergency stop input while 1 Reseterror
Function Block is executed 2 Cancel output-prohibited
1 Continuous operation or speed override command input Continuous operation or speed override i
at other states than constant stage in auto-operation 0 0 0 0 available only at constant stage
15 | Command given with module origin point undecided 0 0 0 0 Start command after origin point decided
17| H/Werroronpositioning module 0 0 0 0 Cancel error if powered 0ff/On
18 | Watchdogerror 0 0 0 0 Cancel error if powered Off/On
19| Innermemory interface error 0 0 0 0 Cancel error if powered 0ff/On
Output-
! p?, 1. Remove cause of external emergency stop
. prohibited, .
20 | External emergency stop input 0 0 0 0 . 2. Cancel output-prohibited
Start.point . .
) 3. Operate after origin point re-decided
undecided
Output- .
“EPb_ ; 1. Remove cause of internal emergency stop
) ohibited, .
21| Internal emergency stop input 0 0 0 0 o H_ 2. Cancel output-prohibited
Start.point . .
i 3. Operate after origin point re-decided
undecided
Outpul.- 1. Remove cause of error
_ prohibited, . -
22 | Externallowerlimit signal input 0 0 0 0 ) 2. Perform JOG operation toward upper limit
Start.point . .
) 3. Operate after origin point re-decided
undecided
Outpul.- 1. Remove cause of error
. prohibited, ) -
23| Externalupperlimit signal input 0 0 0 0 ) 2. Perform JOG operation toward lower limit
Start.point T )
i 3. Operate after origin point re-decided
undecided
tput- -
Ou::ub 4 1.Change s/w lower limit address range set at
. - ted,
24| Present position exceeded over s/w lower limit value set at parameters 0 0 0 0 promi I? parameters
Start.point )
i 2. Operate after origin point re-decided
undecided
Output- -
“ﬁyb,ld 1.Change s/w upper limit address range set at
rohibited,
25 | Present position exceeded over s/w upper limit value set at parameters 0 0 0 0 psrart aint parameters
p 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 not execute next operation step during operation.
operation mode stop state
Interpolation operation command input in continuous, constant, and Inerpolation operation s available only at singl,
3 e . 0 0 0 0 Unchanged repeated,
positioning constant operation mode
andautomodes
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1.Turn M code Off and
40 | Start command unavailable at M code ON state X X 0 No operation .
2.start operation
. . . . ) Present . _—
Speed/position control switching unavailable in acceleration of positioning . Change speed/position control-switching from
4 X X 0 | operation state
constant operation mode acceleration to constant
unchanged
— . _— Present
46 | EOM stop or positioning stop command input in constant positioning )
i D X X | operation state
(Note1)| constant operation mode
unchanged
Present
47| Stop command inputin origin point return low-speed operation 0 X X operation state
unchanged
present Program change needed because stop command is
Stop command input while return(RTP) command to prior position to ) processed as an error if return command to prior
48 o 0 0 0 | operation state )
manual operation is executed position
unchanged -
to manual operation is executed.
. . . . P Present Program change needed because stop commandis
stop command input during dwell time processing or origin point ) . ; )
49 ) 0 0 0 operation state | unavailableduring dwell time processing or origin
compensation )
unchanged point compensation
Continuous  operation(NM), trans. operation(OR), speed change Present Program change needed because continuous
5 | command input at other states than constant stage during operation by 0 0 0 operation state | operation(NM), trans. operation( OR), speed change
startcommand unchanged command are only available at constant stage
1. Error reset
_ . . o 2. Continuous operation(NM) & trans. operation( OR)
Continuous operation(NM) or trans. operation (OR) command input in ) ) o
. . Present unavailable in constant, positioning constant
constant or positioning constant operation mode. Or speed change . .
57 Lo ) - ; 0 0 0 operation state operation mode
command input in continuous, constant or positioning constant operation ) , ,
de unchanged 3.Speedchange unavailable in continuous, constant
m and positioning constant operation mode
4. Modify program
Present 1. Errorreset
Continuous operation(N M) command inputin other operation modes than . 2. Continuous operation(NM) is available only in
58 . 0 0 0 operation state
continuous operation mode continuous operation mode
unchanged .
3. Modify program (operation mode)
. . . p
Override and continuous operation command unavailable in other states resent
59 . 0 0 0 operation state | 1. Error reset
than in operation by start command
unchanged
. . Present
Override command input in operation step-executed set to override- ) 1. Errorreset
60 ) 0 0 0 | operation state .
prohibited 2. Changetooverride allowable state
unchanged
) . ‘ . ) . Present
Continuous operation(NM) command unavailable in continuous operation )
61 . 0 0 0 operation state | L. Error reset
whose directionisto be changed
unchanged
No next operation data to operate at start command.
- . ) ) 1. Errorreset
66 | Data No. range exceeded at Position Teaching and Speed Teaching 0 0 0 [ Nooperation )
2. Operation step no. Change
command
Present
o 1. Errorreset
67 | Overrideingrate exceeded over allowable range(1~15) 0 0 0 operation state . )
2. To be in setting range
unchanged
68 | Inchingamount exceeded over allowablerange (1~99) 0 0 0 No operation 1.Tobeininching settingrange
Output-
Setting position address exceeded over s/ er limit or s/w lower limit or?‘b'led L Ermorreset
i i X ver slwupper limit or s/w lower limi rohibited, .
69 o ) e 0 0 0 P ) 2. Move to operation available area by JOG or
range at present position preset command Start.point
) manual operationand then performrestart
undecided
Position data setting value of positioning constant operation mode is too . . »
10 smal X X 0 No operation 1. Change setting value of position data or speed
Start command of Absolute Coordinates operation data unavailable at
76 | originpoint 0 0 0 No operation Start after origin point decided
undecided state
Ivailable  after] 1. Errorreset
71 | Position Teaching command inputat origin point-undecided state 0 0 X ftart.point 2. Position Teaching command executed after origin
decided pointdecided
78| Teaching mode value is not as assigned X X 0 No operation To be in setting range
86 | Speedexceeded overallowablerange(bias speed~speedlimits) 0 0 0 No operation Change speed values
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Origin point return speed exceeded over allowable  range(bias
o speed-~speedlimits). 0 N i ch dval
Origin point return low-speed set higher than origin point return high- 0 operaion ange speed values
speed
Minor axis speed calculated by linear interpolation exceeded over ) ) )
88 X No operation Change speed value operated by minor axis
allowablerange
No operation if
o detected e . .
89 | Operation time exceeded over allowable range (Max. 65,535 ms) 0 before Stop operation if detected during operation
operation
96 | Commandinputatoutput-prohibited state 0 No operation Cancel output-prohibited and perform restart
Present o )
) , _ resen Add protection circuit against execution of the other
97 | Commandinputduring operation(Busy) 0 operation state ) .
commands during operation in program
unchanged
Start, origin point return or interpolation operation command input af ) Change CPU module state from STOP to RUN and
9% 0 No operation
PLC stop state performrestart
Execute inching command while operation of the other
99 | Inching command unavailable if other axis is in operation(Busy) X No operation axis
is at stop
106 | Internal computation error (Divide by Zero Error) 0 No operation
116
Operation data of which interpolation operation is unavailable X
(Note2)
117 | Operation unavailable because operation speed is higher than b
(Note 1) | acceleration/decelerationinclination
Startcommand input from position data set to Complete without number .
119 change 0 Change operation step No. and then perform restart

Note 1) Valid only in G4F-POPA, V1.0
Note 2) G3F-POPA, V1.1or later
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Chapter 7 Function Blocks

Chapter 7 Function Blocks

Function Blocks for positioning modules used in GMWIN are described.

Type of Function Blocks is as follows.

No | Class | G3F-POPA G4F-POPA G4F-POPB | G6F-POPA Description Remarks
1 POSP CRD |POSP CRD |POSB_CRD  |POSP_CRD Present operation state”s code information| 791
For module Read
) information POSP SRD |POSP SRD  |POSB SRD  |POSP SRD :rezsdent operation state’s bit information 799
3 POSP_AST  |POSP_AST POSB AST  |POSP_AST Start 7.3.1
Auto- - - -
4 Operation POSP_INT POSB_INT POSP_INT quegr |nt.erpo|at|on 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 Vanual POSP JOG |POSP_JOG |POSB_JOG |POSP JOG |JOG operation 7.4.2
8 Operation 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 Teaching 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 POSP_NM POSP_NM POPB_NM POSP_NM Continuous operation 7.6.3
15 O:el::t'ion 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 PosSP_STP_{POSP_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 | Emor |POSP_OFF |POSP_OFF |POSB_OFF [POSP_OFF |Qutput-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 | Others |POSP_PRE |POSP_PRE |POSB PRE [POSP_PRE |Present position preset 7.8.2
24 POSP_PRM | Parameter change 7.8.3
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Chapter 7 Function Blocks

7.1 Function Block registration for positioning module in GMWIN

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

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

Project (P) Select
/
. . . Select
Library insertion (1)
G3F-POPA GM3 series reg.
—>
Special.3fb
— | G4F - POPA
GM4 series reg.
|}
G4F - POPB
Special.4fb
—>
GM6 series registratiol
G6F — POPA
Special.6fb

=

gl Egiel &gl
—EHI ARE 2022

==

=

AED |

=2 |

= Qalart Add (AN tn dienlav the errean halnw

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

EEERE

AR (]): | Lib

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

|SPECIAL, 3b

ENEEENTETRES
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Chapter 7 Function Blocks

7.2 Function Block for module information Read

7.2.1 Code information Read at present operation state

(Status Code Read  G3F-POPA/G4F-POPAIG6F-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 Cl Paramet | Data Descrint
type ass er type escription
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.
POSI_ CRD —
- Base position No.
REQ  DONER BASE  |USINT Setting area of base No. positioning module is equipped on
BASE  STATH Input Setting range : GM1 series(0 31), GM2 series(0__ 7). GM3/4 series(0_3), GM6 series(0 )
Slot position No.
stor - CAr SLOT  |USINT Setting area of slot No. positioning module is equipped on.
AXIS ot Setting range : 0 7
weol- Assignment area of axis to use
AXIS USINT f* 0", X-axis operates
CON | If* 1", Y-axis operates
- State displaying area of FunctionBlock execution complete
DONE [BOOL If Function Block execution complete without error, “ I" is output as kept until the next execution starts. If error
occurs, “ 0" is output.
Error-state displaying area
Output STAT USINT 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 -
Class Data type Description
type er
Request area of Function Block execution
REQ BOOL Function Block executed if “0-1"(level detection) with connected
— POSE_SRD — condition to this area as composed during program execution.
Base position No.
REQ  DONE T BASE  [USINT Setting area of base No. positioning module is equipped on
oase STATL Input Settmg range : GML series(0 31), GM2 series(0 7, GM3/4 series(0 3), GM6 series(0)
Slot position No.
sLor STL 1 SLOT  [USINT Setting area of slot No. positioning module is equipped on.
axis stz L Setting range : 0 7
Assignment area of axis to use
ST ¢ AXIS USINT If 0", X-axis operates
sT4 | If* ", Y-axis operates
State displaying area of Function Block execution complete
ST L DONE (BOOL If Function Block execution complete without error, “1" is output as kept until the next
ST6 | execution starts. If error occurs, 0" is output.
STAT USINT Error-state displaying aea . o
If error occurs during Function Block execution, error No. is displayed.
BOOL
STL | array]
BOOL
Output ST2 [ARRAY]
BOOL
ST3
[ARRAY]
BOOL
ST4 [ARRAY]
BOOL
STS [ARRAY]
BOOL
ST6
[ARRAY]
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TRITE : —ST6-mpresent-opegg§on-state*s-bit-ReadHfynction-block-are-importanginformation-strely to
0 [ ORBETErera Upper Timit detected(Bit.On) Unused
1] |Indeceleration(Bit:0n) Lower limit detected (Bit:0n) Forward (Bit:Off) Reverse(Bit:0n)
2] [In constant(Bit:On) Emergency stop detected (Bit:0n) ZONE#1(Bit:0n)
3] [Inacceleration(Bit:On) Pulse-out prohibited(Bit:0n) ZONE#2(Bit:0n)
4] At stop state(Bit:On) Inching complete(Bit:On) ZONE#3(Bit:0n)
5] |Inreturning to origin point(Bit:0n) Position teaching complete(Bit:On) Repeated operation complete (Bit:On)
6]  |In positioning(Bit:0n) In JOG low-speed operation(Bit:0n) Positioning operation complete(Bit:On)
7] |Ininterpolation operation(not for G4F-POPA) In JOG high-speed operation(Bit:0On) M code On(Bit:On)
BitNo. ST4 ST5 (terminal signal) ST6
[0]  |Inorigin point compensation(Bit:On) Speed position control switching (only for G6F-POPA)  [Unused
] g]ogi\c)klaSh compensaton( BtOnyfa for GoF- External upper limit signal(Bit:Off) Error
2] [Innext move(Bit:On) External lower limit signal(Bit:Off) Position passing
3] |In speed overriding(Bit:On) External near zero point signal (Bit:0n) In operation(Busy)
4] [Unused External origin point signal. (Bit:0On) Positioning complete
5 |in stopping as decelerated & stop[Unused Origin point return complete
complete(Bit:0n)
[6] [Speed teaching complete(Bit:On) Unused Origin point undecided
(valid only in G3F-POPA/GAF-POPA V1.0)
[l [Speed change complete (Bit:0n) External emergency stop signal (Bit Off) Unused
(valid only in G3F-POPA/GAF-POPA VL.0)
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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, GA4F-POPB:POSB_AST)

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

module.
Function Block Class Paramet | Data Descrintion
type er type P

Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “ 01" (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), GM6 series(0 )
Slot position No.
SLOT  |USINT Setting area of slot No. positioning module is equipped on.

Setting range : 0 7
Assignment area of axis to use
AXIS USINT f* 0", X-axis operates

If* 1", Y-axis operates
State displaying area of Function Block execution complete

If Function Block execution complete without error, “ 2" is output, and if output

DONE - BOOL parameter ACT is “ Iwith inte?nal pracessing of Function BFI)ock comp\etep, “
is output.
Output STAT  |usINT Error-state displaying aea ‘ .

If error occurs during Function Block execution, error No. is displayed.
Operation axis displaying area
ACT  |BOOL Positioning module changes output parameter DONE from “ T' to* 0’ with
* 1 output after processing Function Block command.

POSE AST

REQ  pone input
u

BASE STAT

sLoT  ACT

AXIS

REQ
oNEl)Relatio efween output p

: Function Block execution by 1st REQ

)

. Function Block command processed
ACT

- Function Block execution by 2" REQ

2) Caution for Function Blocks of auto-operation command used in program
(1) Available only when operation is at stop state.(Busy-Off state)
(2) Available operation modes are single operation, repeated operation, auto-operation, continuous operation, constant operation and
positioning constant operation.
a) If auto-operation is used, continuous operation, constant operation and positioning constant operation are not available for the
succeeding operation step No. to auto-operation.
b) If continuous operation is used, auto-operation, constant operation and positioning constant operation are not available for the
succeeding operation step No. to continuous operation.
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7.3.2 Linear interpolation start

(Linear Interpolation

G3F-POPA | G6F-POPA:POSP_INT, G4F-POPB:POSB_INT)

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

Function Block Paramet | Data -
Class Description
type er type
Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “ 01" (rising edge) with connected condition
to this area as composed during program execution.
POSKINT Base position No.
Input BASE  [USINT Setting area of base No. positioning module is equipped on
Req  DONE Setting range : GML series(031), GM2 series(0 7), GM3/4 series(0 3), GMS series(0 )
BASE  STAT Slot position No.
X SLOT  |USINT Setting area of slot No. positioning module is equipped on.
sLot STﬁT Setting range : 0 7
ACT State displaying area of Function Block execution complete
If Function Block execution complete without error, “ 2" is output, and if output
DONE BOOL parameter ACT is * I"with internal processing of Function Block complete, “ 0
is output.
STAT ' . o
output X USINT  [X-axis error information displayed
STA$ USINT  [Y-axis error information displayed
Operation axis displaying area
ACT  |BOOL Positioning module changes output parameter DONE from “ T 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 / GAF-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.

Function Block Paramet | Data -
Class Description
type er type
Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “ 01" (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 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.
Setting range: 0 7
Assignment area of axis to use
AXIS USINT [f* 0", X-axis operates
If* ", Y-axis operates
State displaying area of Function Block execution complete
DONE [BOOL If Function Block execution complete without error, “ " is output, and if output parameter
ACT is “ " with internal processing of Function Block complete, “ 0is output.
Error-state displaying area
If error occurs during Function Block execution, error No. is displayed.

POSI_ORG

REQ DONE

BASE  STAT Input

sLOT  ACT

AXIS

Output STAT USINT

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

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 -
Class Description
type er type
 poSEING Request area of Function Block execution at rising edge
h REQ BOOL Function Block executed if “ 01" (rising edge) with connected condition
Jreq DONE] to this area as composed during program execution.
BASE Base position No.
- STAT + - . : ,
BASE  |USINT Setting area of base No. positioning module is equipped on
4801 et | Setting range : GM1 series(031), GM2 series(0  7), GM3/4 series(0 3), GM6 series(0)
AXIS Slot position No.
T Inout SLOT  |USINT Setting area of slot No. positioning module is equipped on.
JReT npu Setting range : 0 7
INCH Assignment area of axis to use
AT AXIS USINT If 0", X-axis operates

If* T’ Y-axis operates
Direction assignment of inching operation

ROT BOOL : '
It 0", forward operation If* 2, 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, “ I’ is output, and if output parameter

ACT is “ I"with internal processing of Function Block complete, * 0" is output.
Error-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 “ I to* 0' with
“ 1 output after processing Function Block command.

Output STAT USINT
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7.4.2 JOG operation
(JOG  G3F-POPA /| G4F-POPA | G6F-POPA:POSP_JOG, G4F-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 is classified into high and low as required.
Pulse is output by setting value if connection condition of input parameter REQ is ON, and is stopped if OFF.

Function Block c Paramet | Data Descrint
type ass or type escription
Request area of Function Block execution
REQ BOOL Function Block executed if “0-1"(level detection) with connected
— POSEIOG — condition to this area as composed during program execution.
REQ DONE Base pqsition No. o o
i BASE  [USINT Setting area of base No. positioning module is equipped on

BASE STATL Setting range : GM1 series(031), GM2 series(0  7), GM3/4 series(0 3), GM6 series(0 )
slor Slot position No.

SLOT  |USINT Setting area of slot No. positioning module is equipped on.
AXIS Input Setting range:0 7
o1 Assignment area of axis to use
AXIS USINT [f* 0", X-axis operates
HL If* ", Y-axis operates
ROT BOOL Direc‘t‘iop assignment of J.OG operation o .
If* 0", forward operation If* T’ reverse operation
Speed assignment of JOG operation
HL BOOL If*0", low-speed operation (profile without acceleration/deceleration)
It* 2, high-speed operation (profile with acceleration/deceleration)
State displaying area of Function Block execution complete
DONE [BOOL If Function Block execution complete without error, “I" is output as kept until the next
Output execution starts. If error occurs, “ 0" is output with operation stopped.

STAT  |usINT Error-state d|splay|ngvarea ‘ . o
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

(Return To Position  G3F-POPA/GA4F-POPA | G6F-POPA :POSP_RTP, G4F-POPB: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.

Function Block Paramet | Data -
Class 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 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.

Setting range: 0 7
Assignment area of axis to use
AXIS USINT [f* 0", X-axis operates

If* ", Y-axis operates
State displaying area of Function Block execution complete

If Function Block execution complete without error, “ 2" is output, and if output

parameter ACT is * I"with internal processing of Function Block complete, “ 0

is output,
Error-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 “T to
‘ 0 with* T output after processing Function Block command.

POSE_RTP

REQ  DONE

BASE  STAT

Input
SLOT  ACT

AXIS

DONE [BOOL

Output | oaT  |USINT

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).
Function Block Paramet | Data

type Class er type 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(0 31), 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.
Setting range : 0 7
Assignment area of axis to use
AXIS USINT [f* 0", X-axis operates
If* ", 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
Error-state displaying area
If error occurs during Function Block execution, error No. is displayed.

POSE_MPG

REQ  DONE

BASE  gTAT

Input
sLoT

AXIS

STAT USINT
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7.5 Teaching Function Block

7.5.1 Position Teaching

(Teaching ~ G3F-POPA/ GAF-POPA/G6F-POPA:POSP_TEA, G4F-POPB:POSB_TEA)

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

Function Block c Paramet | Data Descriti
type ass o type escription
Request area of Function Block execution at rising edge
i REQ BOOL Function Block executed if “0-1"(rising edge) with connected
- condition to this area as composed during program execution.
Jreq DONEL Base position No.
BASE  |USINT Setting area of base No. positioning module is equipped on
BAsE STATE Setting range : GM1 series(0 31), GM2 series(0 7). GM3/4 series(0 3), GM6 series(0 )
- stot Slot position No.
1 axis SLOT  |USINT Setting area of slot No. positioning module is equipped on.
Setting range : 0 7
. g- S Input Assignment area of axis to use
PRES AXIS USINT [f* 0", X-axis operates
ET If* ", Y-axis operates
- mopE ST S UINT Setting area of operation step No. to execute position Teaching
ET Setting range : 0 299
PRES DINT Setting area of position address value to execute Position Teaching
ET Setting range : -16,744 447 16,744,447
MODE Selection area of Position Teaching type
Note1] BOOL If* (", RAM Position Teaching
If* 1", ROM Position Teaching
State displaying area of Function Block execution complete
DONE |BOOL It Function Block execution complete without error, “2* 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.
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(POSE_SMC) Function Block prior to the next operation.
Differences between RAM Position 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 | GAF-POPA | G6F-POPA:POSP_VLT, G4F-POPB:POSB_ VLT)

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

Function Block Class Paramet | Data Descrintion
type er type P
Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “0-1"(rising edge) with connected
| post viT — condition to this area as composed during program execution.
- Base position No.
REQ  DONE } BASE  [USINT Setting area of base No. positioning module is equipped on
BASE | Setting range : GM1 series(0 31), GM2 series(0  7), GM3/4 series(0 3), GM6 series(0)
STAT Slot position No.
Jstor gk input SLOT  |USINT :ett?ng area ofs\ot No. positioning module is equipped on.
VEL- etting range : 0 7
_ VEL USINT Settinglarea of speed data No. to execute Speed Teaching.
VEL- NO setting range : 0 127
MODE VEL_ UINT Setting area of speed value to execute Speecd Teaching
SET setting range : 1 20,000 (Unit : X 10Pulse)
Selection area of Speed Teaching type
MODE 001 If*“ (", RAM Speed Teachin
[Note1] ! X Y
If* 1", ROM Speed Teaching
State displaying area of Function Block execution complete
If Function Block execution complete without error, “ " is output, and if output
DONE BOOL parameter ACT is “ I"with internal processing of Function Block complete, “ 0"
is output,
output S;EAT USINT  [X-axis error information displayed
S\T(AT USINT  [Y-axis error information displayed
Operation axis displaying area
ACT BOOL Positioning module changes output parameter DONE from “ I' to

“ 0 with* I' 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/GAF-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 _
Class 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.
POSI_MOF Base position No.
Reo  DONE BASE  [USINT Settﬁng area of hase No.. positioning modqle is equipped on ‘ _
Input Setting range : GM1 series(0 31), GM2 series(0  7), GM3/4 series(0  3), GM6 series(0)
pase  STAT Slot position No.
sLoT SLOT  |USINT Setting area of slot No. positioning module is equipped on.
Setting range : 0 7
AXIS Assignment area of axis to use
AXIS USINT [f* 0", X-axis operates
If* ", Y-axis operates
State displaying area of Function Block execution complete
DONE [BOOL If Function Block execution complete without error, “I’ is output as kept until the next
Output execution starts. If error occurs, “ 0" is output with operation stopped
STAT  |UsINT Error-state displaying aea . o
If error occurs during Function Block execution, error No. is displayed.
7.6.2 Speed change
(Velocity Change  G3F-POPA | GAF-POPA | GBF-POPA :POSP_VCG, G4F-POPB:POSB_ VCG)
It can be used to change operation speed at constant speed during operation.
Function Block c Paramet | Data Descrioti
type ass er type escri ptlon
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.
om vee — Base pqsition No. o o
- BASE  |USINT Setting area of base No. positioning module is equipped on
JREQ  DONE| Setting range : GM1 series(0 31), GM2 series(0 7). GM3/4 series(0 3), GM6 series(0 )
Input Slot position No.
TBASE STATE SLOT  [USINT Setting area of slot No. positioning module is equipped on.
dstor  ACTE Settingrange: 0 7
Axls Assignment area of axis to use
1 AXIS USINT [f* 0", X-axis operates
i \S/EETL_ If* ", 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, “2* 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 G4F-POPB & G6F-POPA.

7.6.3 Continuous operation

(Next Move ~ G3F-POPA | G4F-POPA | G6F-POPA :POSP_NM, G4F-POPB: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

type Class or type 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.

POSI_NM Base position No.
BASE  [USINT Setting area of base No. positioning module is equipped on
REQ  DONE Inout Setting range : GML series(0 31), GM2 series(0 7), GM3/4 series(0 3), GM6 series(0 )
BASE STAT P Slot position No.
qor  ACT SLOT  |USINT Setting area of slot No. positioning module is equipped on.
Settingrange:0 7
AXIS Assignment area of axis to use

AXIS USINT [f* 0", X-axis operates
If* 1", Y-axis operates
State displaying area of Function Block execution complete
If Function Block execution complete without error, “ " is output, and if output
parameter ACT is “ I"with internal processing of Function Block complete, “ 0"
is output.
Error-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 “ T to“ 0 with
* L output after processing Function Block command.

DONE [BOOL

OupUt | srAT  [USINT

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 Block Class Paramet | Data Descrintion
type er type P
Request area of Function Block execution at rising edge
REQ BOOL Function Block executed if “0-1" (rising edge) with connected condition
— POSILOR — to this area as composed during program execution.
Base position No.
1REQ DONER BASE  [USINT Setting area of base No. positioning module is equipped on
JBASE  sTATL Setting range : GM1 series(031), GM2 series(0  7), GM3/4 series(0 3), GM6 series(0 )
laor aerl Slot pogition No. o o
Input SLOT  |USINT Setting area of slot No. positioning module is equipped on.
4 axis Setting range : 0 7
Love Assignment area of axis to use
AXIS USINT [f* 0", X-axis operates
If* ", Y-axis operates
Setting area of present operation speed to new value
Settingrange:1 15 (Unit: 10%)
OVR USINT 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, “ I’ is output, and if output parameter
ACT is “ T'with internal processing of Function Block complete, * 0 is output.
Error-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 “ I to* 0' with
* T output after processing Function Block command.

Remark

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  G3F-POPA/GAF-POPA/G6F-POPA:POSP_SMC,  G4F-POPB:POSB_SMC)

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

Function Block Cl Paramet | Data Descrint
type ass er type escription
Request area of Function Block execution at rising edge
— POSI_SMC ] REQ BOOL Function Block executed if “0-1" (rising edge) with connected condition
to this area as composed during program execution.
- REQ  DONE Base position No.
i P— BASE  [USINT Setting area of base No. positioning module is equipped on
Setting range : GML series(0 31), GM2 series(0  7), GM3/4 series(0 3), GM6 series(0 )
g stoT ACTT Input Slot position No.
daxis SLOT  |USINT Setting area of slot No. positioning module is equipped on.
Settingrange: 0 7
1s1-s - -
ET Assignment area of axis to use

AXIS USINT [f*“ 0", X-axis operates
If* ", Y-axis operates

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

ACT is “ T’ with internal processing of Function Block complete, “ 0" is output.
Error-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 “ I to* 0' with
“ T 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) Available only at operation stop state.(Busy-Off state)

(2) Operation step No. is changeable by function block of succeeding operation step No. change command to repeated operation
in G3F-POPA, GAF-POPA & GAF-POPB, but not changeable in S/W package.

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

It is used to temporarily stop operation of positioning module as decelerated.

Function Block Paramet | Data -
Class 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
™ POSE_STP T to this area as composed during program execution.
Base position No.
ReQ  DONER BASE  |USINT Setting area of base No. positioning module is equipped on
st gart Input Setting range : GML series(0 31), GM2 series(0  7), GM3/4 series(0 3), GM6 series(0 )
Slot position No.
o0 st SLOT  [USINT Setting area of slot No. positioning module is equipped on.
- axis L Setting range : 0 7
Assignment area of axis to use
AXIS USINT [f*“ 0", X-axis operates
If* ", Y-axis operates
State displaying area of Function Block execution complete
If Function Block execution complete without error, “ " is output, and if output
POSE_TMP DONE  [BOOL parameter ACT is “ I"with internal processing of Function Block complete, “ 0
REQ  DONE is output.
s gun Output STA; USINT  [X -axis error information displayed
SLOT  graT STA$ USINT  [Y -axis error information displayed
AXIS Operation axis displaying area
ACT  |BOOL Positioning module changes output parameter DONE from “ T to* 0’ with
* T 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  G3F-POPA | GAF-POPA | G6F-POPA :POSP_EMG, G4F-POPB:POSB_EMG)
It is 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.
Function Block Paramet | Data

type Class or type 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.

POSI_EMG

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

BASE  STAT X ; X ) )
Setting range : GMZ series(0 31), GM2 series(0 7). GM3/4 series(0 3), GM6 series(0 )

sLot Slot position No.

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

State displaying area of Function Block execution complete
DONE |BOOL It Function Block execution complete without error, “2* 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.

7.7.2 Cancellation of output prohibition

(Pulse Out Inhibit, Off G3F-POPA/ GAF-POPA | G6F-POPA:POSP_OFF, GA4F-POPB:POSB_ OFF)
Command to cancel pulse-out prohibited state by external emergency stop, upper/lower limit detection, etc.
Function Block Paramet | Data

type Class er type 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.

POSE_OFF

Base position No.
Input 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), GM6 series(0)

REQ  DONE

BASE  STAT

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

SLOT

State displaying area of Function Block execution complete
DONE [BOOL If Function Block execution complete without error, “1" is output as kept until the next
Output execution starts. If error occurs, “ 0" is output with operation stopped

STAT  |usINT Error-state dlsplaylnglarea ‘ . o
If error occurs during Function Block execution, error No. is displayed.
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7.7.3 Error reset

(Reset G3F-POPA | GAF-POPA | G6F-POPA:POSP_RES, G4F-POPB:POSB_RSE)
It is used to reset error if occurred during operation or by exceeding parameter setting range.
Function Block Class Paramet | Data Descrintion
type er type s
Request area of Function Block execution at rising edge
POSB_RES REQ BOOL Function Block executed if “0-1"(rising edge) with connected
condition to this area as composed during program execution.
REQ  DONE Base position No.
BASE  STAT 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 nput —
Slot position No.
AXIS SLOT  |USINT Setting area of slot No. positioning module is equipped on.
Setting range: 0 7
Assignment area of axis to use
AXIS USINT [f* 0", X-axis operates
If* 2", Y-axis operates
State displaying area of Function Block execution complete
DONE [BOOL If Function Block execution complete without error, “1" is output as kept until the next
Output execution starts. If error occurs, “ 0" is output with operation stopped
STAT  |usINT Error-state displaying area

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

7.8.1 Floatin Fpomt set settln%
? loating, Point Set  G3F-POPA | G4F-POPA | G6F-POPA :POSP FLT, G4F-POPB:POSB FLT)
It is a command used to set present position to origin point compulsorily without origin point return-operation.
The assigned address value to origin point return address will be the present position.

Function Block Class Paramet | Data Description
type er type
Request area of Function Block execution at rising edge
POSE FLT 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 : GMZ series(0 31), 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.
Setting range : 0 7
Assignment area of axis to use
AXIS USINT [t 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, “ " is output, and if output parameter
ACT is “ " with internal processing of Function Block complete, “ 0" is output.
Error-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 “ T to“ 0 with
“ T output after processing Function Block command.

REQ  DONE

BASE  STAT

Input
SLOT ACT

AXIS

Output | STAT  |USINT

1) Caution for Function Blocks of floating point set setting command used is program
(1) Avialable only at operation stop state.(Busy-Off state)
7.8.2 Present position Preset
(Preset  G3F-POPA [ GAF-POPA | G6F-POPA:POSP_PRE, G4F-POPB:POSB_PRE)

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

Function Block Class Paramet | Data Descrintion
type er type P

Request area of Function Block execution at rising edge

— POSH PRE REQ BOOL Function Block executed if “0-1" (rising edge) with connected condition
B to this area as composed during program execution.

Base position No.

dsase statl BASE  [USINT Setting area of base No. positioning module is equipped on

Setting range : GMZ series(0 31), GM2 series(0 7). GM3/4 series(0 3), GM6 series(0 )
Input Slot posjtion No. o o

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

Setting range : 0 7

JRrReQ  DONE L

4 sLot ACT L

7 E?Es Assignment area of axis to use
AXIS USINT [f* 0", X-axis operates
If* 1", Y-axis operates
PRES DINT Area usgd 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, “ * is output, and if output parameter

ACT is “ T'with internal processing of Function Block complete, “ 0 is output.
Error-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 “ I' to* 0’ with
* T output after processing Function Block command.

Output | STAT  |USINT

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 | G4F-POPA | G6F-POPA :POSP_PRM, GA4F-POPB:POSB_PRM)
Command used to change acceleration time, deceleration time, JOG high-speed, origin point return high-

speed and M code mode at parameters during operation.

Function Block Paramet [ Data .
Class 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 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.
Seftingrange : 0 7

Assignment area of axis to use

_ POSI_PRM _ AXIS USINT [f* 0", X-axis operates
Input If* T’ Y-axis operates
REQ  DONE } ned AT Setting area of acceleration time at parameters

sefting range : 1 999(Unit: 10 )
oT Setting area of deceleration time at parameters
sLot setting range : 1 999(Unit: 10 )
Setting area of JOG high-speed at parameters
setting range : 1 20,000(Unit: X 10pps)
AT HSH Setting area of origin point return high-speed at parameters
setting range : 1 20,000(Unit: X 10pps)
Setting area of M code mode at parameters
JSH If 0", With

BASE  STAT +

AXIS JSH

DT

HSH MMD If 1", After mode
If*2’, None mode
MMD 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.

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 Positioning
Em. - 63F- | cér- | c4r- | Ger- | module 3
Description - Actions
code P popA | popA | pop [Ppopa [ OPEration
status
0 | In normal operation 0 0 0 0
1 | Base position No. exceeded over setting range 0 0 0 0 Set base position within setting range
2 | HIW error on applicable base 0 0 0 0 Request base A/S
3 | Slot position No. exceeded over setting range 0 0 0 0 Set slot position within setting range
4| Applicable slot not equipped 0 0 0 0 Instjgt positioning module on the applicable]
) . Install positioning module on the applicable]
5 | Different modul f applicable slot
ifferent module name of applicable slo 0 0 0 0 ot
6 | Setting axis No. exceeded over setting range 0 0 0 0 Set correct axis No. of positioning module
7 [ Command given with CPU module at STOP state 0 0 0 0 Cha;ge,:\l CPU module states from STOP 1
8 | Common-used RAM error 0 0 0 0 AlS request
9 Funcuoq Block command unavailable to execute due to 0 0 0 0 Set correct command execution conditions
module in/at operation/stop
10 New command Function Block executed at the state that Progfrtaerrn 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
13 Stop related command or emergency stop input while 1 Reseterror
Function Block is executed 2 Cancel output-prohibited
1 Continuous operation or speed override command input Continuous operation or speed override i
at other states than constant stage in auto-operation 0 0 0 0 available only at constant stage
15 | Command given with module origin point undecided 0 0 0 0 Start command after origin point decided
17| H/Werroronpositioning module 0 0 0 0 Cancel error if powered 0ff/On
18 | Watchdogerror 0 0 0 0 Cancel error if powered Off/On
19| Innermemory interface error 0 0 0 0 Cancel error if powered 0ff/On
Output-
! p?, 1. Remove cause of external emergency stop
. prohibited, .
20 | External emergency stop input 0 0 0 0 . 2. Cancel output-prohibited
Start.point . .
) 3. Operate after origin point re-decided
undecided
Output- .
“EPb_ ; 1. Remove cause of internal emergency stop
) ohibited, .
21| Internal emergency stop input 0 0 0 0 o H_ 2. Cancel output-prohibited
Start.point . .
i 3. Operate after origin point re-decided
undecided
Outpul.- 1. Remove cause of error
_ prohibited, . -
22 | Externallowerlimit signal input 0 0 0 0 ) 2. Perform JOG operation toward upper limit
Start.point . .
) 3. Operate after origin point re-decided
undecided
Outpul.- 1. Remove cause of error
. prohibited, ) -
23| Externalupperlimit signal input 0 0 0 0 ) 2. Perform JOG operation toward lower limit
Start.point T )
i 3. Operate after origin point re-decided
undecided
tput- -
Ou::ub 4 1.Change s/w lower limit address range set at
. - ted,
24| Present position exceeded over s/w lower limit value set at parameters 0 0 0 0 promi I? parameters
Start.point )
i 2. Operate after origin point re-decided
undecided
Output- -
“ﬁyb,ld 1.Change s/w upper limit address range set at
rohibited,
25 | Present position exceeded over s/w upper limit value set at parameters 0 0 0 0 psrart aint parameters
p 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 not execute next operation step during operation.
operation mode stop state
Interpolation operation command input in continuous, constant, and Inerpolation operation s available only at singl,
3 e . 0 0 0 0 Unchanged repeated,
positioning constant operation mode
andautomodes
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1.Turn M code Off and
40 | Start command unavailable at M code ON state X X 0 No operation .
2.start operation
. . . . ) Present . _—
Speed/position control switching unavailable in acceleration of positioning . Change speed/position control-switching from
4 X X 0 | operation state
constant operation mode acceleration to constant
unchanged
— . _— Present
46 | EOM stop or positioning stop command input in constant positioning )
i D X X | operation state
(Note1)| constant operation mode
unchanged
Present
47| Stop command inputin origin point return low-speed operation 0 X X operation state
unchanged
present Program change needed because stop command is
Stop command input while return(RTP) command to prior position to ) processed as an error if return command to prior
48 o 0 0 0 | operation state )
manual operation is executed position
unchanged -
to manual operation is executed.
. . . . P Present Program change needed because stop commandis
stop command input during dwell time processing or origin point ) . ; )
49 ) 0 0 0 operation state | unavailableduring dwell time processing or origin
compensation )
unchanged point compensation
Continuous  operation(NM), trans. operation(OR), speed change Present Program change needed because continuous
5 | command input at other states than constant stage during operation by 0 0 0 operation state | operation(NM), trans. operation( OR), speed change
startcommand unchanged command are only available at constant stage
1. Error reset
_ . . o 2. Continuous operation(NM) & trans. operation( OR)
Continuous operation(NM) or trans. operation (OR) command input in ) ) o
. . Present unavailable in constant, positioning constant
constant or positioning constant operation mode. Or speed change . .
57 Lo ) - ; 0 0 0 operation state operation mode
command input in continuous, constant or positioning constant operation ) , ,
de unchanged 3.Speedchange unavailable in continuous, constant
m and positioning constant operation mode
4. Modify program
Present 1. Errorreset
Continuous operation(N M) command inputin other operation modes than . 2. Continuous operation(NM) is available only in
58 . 0 0 0 operation state
continuous operation mode continuous operation mode
unchanged .
3. Modify program (operation mode)
. . . p
Override and continuous operation command unavailable in other states resent
59 . 0 0 0 operation state | 1. Error reset
than in operation by start command
unchanged
. . Present
Override command input in operation step-executed set to override- ) 1. Errorreset
60 ) 0 0 0 | operation state .
prohibited 2. Changetooverride allowable state
unchanged
) . ‘ . ) . Present
Continuous operation(NM) command unavailable in continuous operation )
61 . 0 0 0 operation state | L. Error reset
whose directionisto be changed
unchanged
No next operation data to operate at start command.
- . ) ) 1. Errorreset
66 | Data No. range exceeded at Position Teaching and Speed Teaching 0 0 0 [ Nooperation )
2. Operation step no. Change
command
Present
o 1. Errorreset
67 | Overrideingrate exceeded over allowable range(1~15) 0 0 0 operation state . )
2. To be in setting range
unchanged
68 | Inchingamount exceeded over allowablerange (1~99) 0 0 0 No operation 1.Tobeininching settingrange
Output-
Setting position address exceeded over s/ er limit or s/w lower limit or?‘b'led L Ermorreset
i i X ver slwupper limit or s/w lower limi rohibited, .
69 o ) e 0 0 0 P ) 2. Move to operation available area by JOG or
range at present position preset command Start.point
) manual operationand then performrestart
undecided
Position data setting value of positioning constant operation mode is too . . »
10 smal X X 0 No operation 1. Change setting value of position data or speed
Start command of Absolute Coordinates operation data unavailable at
76 | originpoint 0 0 0 No operation Start after origin point decided
undecided state
Ivailable  after] 1. Errorreset
71 | Position Teaching command inputat origin point-undecided state 0 0 X ftart.point 2. Position Teaching command executed after origin
decided pointdecided
78| Teaching mode value is not as assigned X X 0 No operation To be in setting range
86 | Speedexceeded overallowablerange(bias speed~speedlimits) 0 0 0 No operation Change speed values

7-22




Chapter 7 Function Blocks

Origin point return speed exceeded over allowable  range(bias
o speed-~speedlimits). 0 N i ch dval
Origin point return low-speed set higher than origin point return high- 0 operaion ange speed values
speed
Minor axis speed calculated by linear interpolation exceeded over ) ) )
88 X No operation Change speed value operated by minor axis
allowablerange
No operation if
o detected e . .
89 | Operation time exceeded over allowable range (Max. 65,535 ms) 0 before Stop operation if detected during operation
operation
96 | Commandinputatoutput-prohibited state 0 No operation Cancel output-prohibited and perform restart
Present o )
) , _ resen Add protection circuit against execution of the other
97 | Commandinputduring operation(Busy) 0 operation state ) .
commands during operation in program
unchanged
Start, origin point return or interpolation operation command input af ) Change CPU module state from STOP to RUN and
9% 0 No operation
PLC stop state performrestart
Execute inching command while operation of the other
99 | Inching command unavailable if other axis is in operation(Busy) X No operation axis
is at stop
106 | Internal computation error (Divide by Zero Error) 0 No operation
116
Operation data of which interpolation operation is unavailable X
(Note2)
117 | Operation unavailable because operation speed is higher than b
(Note 1) | acceleration/decelerationinclination
Startcommand input from position data set to Complete without number .
119 change 0 Change operation step No. and then perform restart

Note 1) Valid only in G4F-POPA, V1.0
Note 2) G3F-POPA, V1.1or later
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Chapter 8 Program

|8.1 Prior to program introduction

Function Blocks above shall be surely applied to all programs to refer to output parameters of

operation state’s code
information Read[POS®_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

information Read[POS»_CRD]

and present

against error when the respective Function Blocks are to be applied.

Function Output .
Description
Block parameter
CA Current Address . present position address displayed
cv Current Velocity . present operation speed displayed
POS®_CRD
MCD Current M Code Number . present M code value displayed
CDN Current Step Number . present operation data No. displayed
POS® SRD [0] In dwelling (Bit:0n)
[1] In deceleration (Bit:0n)
[2] At constant (Bit:On)
[3] In acceleration (Bit:0n)
ST1 4 At stop state (Bit:0n)
[5] In returning to origin point (Bit:0n)
[6] In positioning (Bit:On)
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:On) o ) )
ST2 Information displaying area on signals produceq
[4] Inching complete (Bit:0n) from program or S/W package
[5] Position Teaching complete (Bit:On)
[6] In JOG low-speed operation (Bit:On)
[7] In JOG high-speed operation (Bit:On)
ST3 [0] Unused
[1] Forward (Bit:Off), Reverse (Bit:On)
[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:On)
7 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:On)
6] Speed teaching complete (Bit:On)
* 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)
13] External near zero point signal (Bit:On) Information displaying area on input
ST5 signals from outer device to position-decision
[4] External origin point signal (Bit:On) module.
[5] Unused
[6] Unused
[ 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 | Zone setting 5-16

8-3
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| 8.3 Application program

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

1) Setting in S/W package

Speed data

Position data
B Coved | flver | O, (Snewbed Ny "
W |inates| ik | Wamos| Aratia| 00 Hie| Asdioas | e kIl 3
13E T o aml o g s T T | o
I T TR v
L T, i i ;
a | ] i wli a S it i 2
§ i oo sl arok o] o O Tmm |0
AL L L e T !
3 e 20000 ] i ol
:':-n = TR T | T i} B ey
i walal gk ) o i} e
Tl wrps 0] o 1] o |
oo e e i 1] (1] ]
o alld =rgh 1 1L 1L} = B
Pasd ol | (=1 ) T i

m ot e loas [ e sme] W]
UL ]

I EE
]

T

i
i
o
o
o

2) Operation pattern

Speed
A

Forwar

8kpps
7kpps
6kpps
5kpps
4kpps
3kpps
2kpps
1kpps

Continuou
Continuou

0\ 1000 3000 6000 10000 15000
Step No|8 tep Il\lo 0 Step V;lu 1 Step No 2 Step No 3 Step No 4

25000 45000 73000
Step :\lu 5 Step No 6 Stgp No 7

8kpps -
Revers‘
/

n n n
Startcom.
(POSH

Repeat

n
ﬁ Next start command executes step
No.”0”

In continuous operation mode, an operation pattern with direction switching can’t be used in G3F-POPA & G4F-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 availahle.
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3) Programming example
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Chapter 8 Program

8.3.2 Positioning with M code (G6F-POPA)

—

Next positionlng start execute step
No. 0", 1

(POSH SRD, ST6[3])

Positioning start
(POSH AST
Dn
BUSY g

j
EE}
c

1) Setting in SIW package
Position data Speed data
| | e |
A e e e e 0 50 0 0 O R
;.':, | et = T ﬁ T 0 :E [T |- a a g ] o 1
El:. 13 P- 1': :- _E' 2y Fean | n I Cwas
I i 17 word bl o, L i) o
LI L e A B S ! : M code mode
vl |6 Ingl a a O o
e L B i : M Code Mode
L P e 1 : 3 ( £ Wiith  After & Mone
Y ol _ Ganes
2) Operation pattern
Speed
A
forward
4kpps - Auto
3kpps o
2kpps <
1kpps . Single
ﬁ Time
+ T >
: 10400 : 20000 30(100 40000 : : 50000 ¢ : p ]
\ Step od \ Step r}lo.l Step jo.2 Step fo.3) \ Step VINOA: \ epNo.5 :
1
| o N n o
] 1 [ ] ' ] 1 )
] 1 [ [} ' ] 1 1
1 ] | T ] \
1 ] | R ] \
: : b b b
10kpps | \ L S| Repeated ! y
Revers 1 1 [ 1 1 1 )
\ A ) o o o
] 1 [ [} ' ] 1 1
1 ] | T ] \
On I 1 Dn ' | 1 \
[ ' 1
[ L) 1
\ L
| R
on! \
1
1

]
y
| n on
In dwelling |
(POS 1 _SRD, STH[0]) 1 Al
: On T n !
M code signal ) K Y
poss S5 L I . % L3
: N A !
M code No. ) '
(POSI_CCROD,eMC?)\ ) >,( ! >:GX / / @.( )
Mcode Offcom. | : I Vﬂ % ?1
(POS¥_WOFL__1 : :
AN T ] T
Mcode mode:With by bn ! ! Ion by
M code signal \ |
(POS® _SRD, ST3[7]) ! \ : #
: 1 : [} ]
M code signal y
(P08 CRD. HCD 0 \ )0( 1 X 5 @ X 20 \ )« 30 \ X
M code Off com. \f:—| v \f:—| \F|
(POS®_MOF) | ]

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.

8-6




@
=3
5
&
=3

=
£
IS
©
>
<

o
—
™




Chapter 8 Program

8.3.3 2-axes linear interpolation operation
1) Setting in SIW package

Y-axis position data

= L

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

e

T

2) Operation pattern
Y, pos. address value
8000
7000
6000
5000 Septe.:2

4000—

3000—

2000—
e Step No.:0
1000—] i

. X POS. address value
Lol

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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data Read routine

¥
=3
i
!

3) Programming example

B
3
€
=

-
z
g
2
m
E
g
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Chapter 8 Program

8.3.4 Position Teaching with MMI
1) Setting in SIW package

Position data

2) Input/output 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: %M1(start command of MMI)

3) Programming example

8-10
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Chapter 9 Buffer Memory And 1/0O Signals

Chapter 9  Buffer Memory and 1/0 signals

| 9.1 Buffer Memory

9.1.1 Co

ntents 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) PF b8 b7 b0
0| PresentMcode | status information |'—>
1 Error code Error information —
2 Present operation speed
3 Present operation data No.
4 Present position address (lower)
5 Present position address (higher)
6 Common-used RAM command p—
7 Position teaching operation step No.
8 Operation step No.
9 Preset position address (lower)
10 Preset position address (higher)
11 | Override value(%) Inching value P
12 Variable speed value
13 Speed Teaching speed data No.
14 Speed Teaching speed value
bF b8 b7 b0
l—

(used for speed change by override
command in % with setting range of

1~15)

\ \

Override value(%) Inching value
(setting range: 1~99 )

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

. b8 b7 b6 b5 b4 b3 b2 bl b0

Present M code(0~ 255)

ZONE #3
ZONE #2
ZONE #1

In compensation operation

In JOG operation

Emergency stop

External lower limitsignal g

External upper limit signal

-

D —

-l
<%

-l
-«

bF b8 b7 b0
-
Error code ) Error data -
( Warning code of positioning module) (Serious error on  positioning

bF

module, H/W error)

b6 b5 b4 b3 b2 bl b0

Unused

Present value preset «g———

JOG (0:low ,1:high)

Unused
Next Move

Return to prior position to manual operation(RTP)

9-1
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Chapter 9 Buffer Memory And 1/0O Signals

2) Buffer Memory of G3F-POPA/G4F-POPB/G6F-POPA ( X-axis)

Address
(decimal)  bF bo bF bE bD bC bB bA b9 b8 D7 bo
0| Present M code value, status information |-—>
1 Error code, error information fo— +
2 Present operation speed Present M code (0~255)
- Lm-External upper limit signal
3 Present operation data No. External lower limit signal
4 Present position address (lower) L p Emergency stop
< 5 Present position address (higher) ——— InJOG operation
% +—— - Incompensation operation
T 6 Common-used RAM command P -
L P ZONE #1
§ 7 Position Teaching operation step No. »- ZONE #2
g 8 Operation step No. > ZONE#3
- ; 9 Preset position address (lower)
§ 910 Preset position address (higher)
¢ |n Override | Inching bF b8 b7 bo
12 Variable speed value >
13 Speed Teaching speed data No.
. Error code Error data
14 SpeEd Te_a_Chmg Spe_ed value ( Warning code of. positioning module)  (Serious error on positionin
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 positioning module)
20 JOG high speed value:1~20,000
y 21 Origin point return high-speed
bF b6 b5 b4 b3 b2 bl bO
Unused
Present value preset

JOG/Inching operation(0:forward, Lireverse) «— |

JOG (O:low ,1:high) o |

G3F-POPA ,G4F-POPB : MPG operation allowed/

S I

G6F-POPA : parameter transmission command -

-l
Next Move ™

-l
Return to prior position to manual operation(RTP)

9-2
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Chapter 9 Buffer Memory And 1/0O Signals

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

Address
(decimal)  bF bo bE_bE bD bC bB bA b9 b8 b7 bo
50 Present M code value, Status information >
51 Error code, error information l*— +
52 Present operation speed Present M code (0 ~ 255)
53 Present operation data No. —»External upper limit signal
” ——» External lower limit signal
g 54 Present position address (lower) » Emergency stop
©55 Present position address (higher) L———» InJOG operation
= e i i
o 56 Common-used RAM command = > 'Z“(;sfgi‘insa“"” operation
8 57 Position Teaching operation step No. ;ZONE#Z
% 5;38 Operation step No. P~ ZONE #3
59 Preset position address (lower)
— - bF b8 b7 bo
.. |60 Preset position address (higher)
LL " . P
S¢ |61 Override | Inching
62 Variable speed value Erry code Ervor deta
63 Unused ( Warning code of positioning module) (Serious error on positionin
module, H/W error)
64 Unused
— - bF )
65 Position Teaching
66 Unused — >
67 Acceleration time:0~999
Error code
68 Deceleration time:0~999 (Warning code of positioning module)
69 M code mode(0:With, 1:After, 2:None)
70 JOG high speed value:1~20,000
y 71 Origin point return high speed
bF b6 b5 b4 b3 b2 bl b0
—>

Unused

Present value preset ——————

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

JOG (O:low ,1:high) o |

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

Next Move &

Return to prior position to manual operation(RTP) <

9-3
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Chapter 9 Inner Memory And 1/0 signals

9.1.2 Buffer Memory state

Status information Present M code Vaue

|FEDCBA9L3\76543210‘ Bit No.
i@ LLITTTTTTTITTTITT]

External upper limit signal

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 On if 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#1, 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 &
G6F-POPA 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 G4F-POPA, the value to be monitored will be hOF0O0 or 3840 as
displayed.
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Chapter 9 Inner Memory And 1/0 signals

’7 Err. code —‘ ’7 Err. data —‘

FEDCMBA®O987 6 54 3210

Sidds LI TTTTTTTTTTTTTT] %Epgeposrrore
Y : add. 51 G3F-POPA
| Err. code —‘
X;add.l FEDCBA 9876 54 3210
veddst [ T LTI T T T T T TTTTT] coerpora

7) Error data

Error serious on internal CPU of positioning module which isunavailable 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~ 200,000 |

9) Present speed
Speed value presently operated is displyed.

Present op. dataNo.

FEDCMBAO987 6 54 3210

X:add. 3
Y: add53 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
; : gg g %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. : O Wordstosave: 6

Slot No. positioning module is equipped on : 3 ‘ ‘

F0010 v v v v

ii I GET 00003 00000 MOOO

Whole Read of common-used RAM status

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

Addl’eSS(deCl ma]) M area bE DE bD DC DB bA D9 D8 7 -weeeresessesseessmssessensseases b0
0 State, present M code value —» | M000 [—»
1 Error code —— | M001 * Present M code value
2 Present operation speed —»| M002 l *\40008 : Upper Limit
3 Present operation data No. — | M003 " 00M0T9?E;T1:?;Ve(:cl;|:;tp
4 Present position adds. (l Ower) —»|M004 000B: In JOG operation
5 Present pOSitiOﬂ adds. (higher) —»| M005 MO00OC: In compensation operation
M000D: ZONE #1
MOOOE : ZONE #2

MO0OF : 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 Common-used RAM (B uffer Memory)and data

Common RAM (Buffer Memory) command

FEDCBA 987 654321020

goad b [T TTTTTTTTTTTTT T ] e4rroracarrorscarrora
Unused

Return command to prior position to manual operation(RTP)

Next Move command (only in continuous op. mode)

MPG operation allowed

JOG low/high

JOG/Inching(forward/reverse)

Present value preset command

Common RAM (Buffer Memory) command
FEDCBA 987654 3210
S LLTTTTTTTTTLI T[] corpora

: add. 56
Unused

Return command to prior position to manual operation(RTP)

Next Move command (only in continuous op. mode)

Parameter transmission command

JOG low/high

JOG/Inching(forward/reverse)

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
dataNo. 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 : allowable, O : prohibited)
(2) Available only in G4F-POPB & G3F-POPA.
(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) Valid 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
Y: add. 57 | 0~299 |

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~ 299 |

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
¥ 2 5o (owen)
s 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

LEDCBA91L654321;)

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.

Variable speed value
LEDCBA9876543211)

1~20,000

X :add. 12
Y : add. 62

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 987 654 32 10
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
F EDCBA 987 6 54 3 21 ])

X :add. 15
Y 1 add. 65 0: RAM Teaching, 1 : ROM Teaching
| Speed teaching mode
FEDCBA9876543211)
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 is 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 range of 0 ~999( x 10 ).

M code mode
I:EDCBA987654321(L
X :add. 19 T _ _
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.
(3) Error occurs if start command is executed with M code On.
(4) Execution of start command is available after M code is cancelled.
(5) In case of auto-operation mode, M code once generated is 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)
% - adid. 20 EDCBA 987654 321

Y :add. 70 1~20,000

9 - 10
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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

. F EDCBA 9876054321
¥idan 1-20000

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 module’ s buffer memory is
performed through PUT/GET command, the operation of positioning module may be abnormal.

9 -11
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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 “rT'.

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 PO0O(n+1)0 Emergency stop
P0O0O(n)1 In operation POO(n+1)1 Operation data No. change
P0O0(Nn)2 Positioning complete P0O0O(n+1)2 Floating pointset
P0O0(Nn)3 Origin Point return complete P00(n+1)3 Output-prohibited cancellation
P0O0(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 P0O0O(n+1)6 M code Off
P0O0O(Nn)7 Command complete POO(n+1)7 Deceleration stop
P0O0O(n)8 Decel. stopping/complete PO0O(n+1)8 Unused
P0O0O(N)9 In constant operation PO0O(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
POO(n)C Unused POO(n+1)C JOG start
PO0O(n)D Position Teaching complete POO(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

9 - 12
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2) I/O signal of G3F-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)
P0O0(n)0 Error POO(n+2)0 Emergency stop
P0O0O(n)1 In operation P0O0(n+2)1 Operation data No. Change
POO(n)2 Positioning complete POO(n+2)2 Floating point set
P0O0(Nn)3 Origin pointreturn complete P0O0O(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 P0O0(n+2)5 Error reset
P0O0(n)6 M code On POO(n+2)6 M code Off
X- P0O0O(n)7 Command complete P0O0(n+2)7 Deceleration stop
axis P0OO(n)8 Decel. stopping/complete PO0O(n+2)8 | Interpolation positioning start
P0O0(Nn)9 In constant operation POO(n+2)9 Positioning start
POO(N)A In origin pointreturn P0O0O(n+2)A | Origin point return operation
POO(n)B In positioning POO(n+2)B | Speed change
PO0O(n)C In interpolation operation POO(n+2)C JOG start
POO(n)D Position Teaching complete P0O0(n+2)D Position Teaching
PO0O(N)E Speed Teaching complete PO0(n+2)E | Speed Teaching
POO(n)F Inching complete P0O0(n+2)F | Inching start
P0O0(n+1)0 Error P00(n+3)0 Unused
PO0O(n+1)1 In operation P0O0(n+3)1 Setting operation data No.
P0O0(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
POO(n+1)4 Origin pointundecided state P0O0(n+3)4 Speed override
P0O0(n+1)5 Pulse-out prohibited state POO(n+3)5 Error reset
P0O0(n+1)6 M code On P0O0(n+3)6 M code Off
Y- POO(n+1)7 Command complete P0O0(n+3)7 Deceleration stop
axis | poo(n+1)8 | Decel. Stopping/complete POO(n+3)8 | Unused
P0O0(n+1)9 In constant operation P0O0(n+3)9 Positioning start
POO(n+1)A [ In origin pointreturn POO(n+3)A | Origin point return operation
PO0(n+1)B | In positioning P0O0(n+3)B | Speed change
POO(n+1)C | Ininterpolation operation POO(n+3)C JOG start
PO0O(n+1)D Position Teaching complete PO0(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
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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 compl ete.
(2) Signals “Inoperation” of X-axis & Y-axisareturned On simultaneously at
interpolation operation command and turned Off simultaneously if command compl ete.
(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 elapses.

(3) Turned Off at deceleration stop & emergency stop.
(4) Turned On/Off simultaneously at X-axis & Y-axis if in interpolation operation.

(5) Turned Off in auto-operation or continuous operation.

4) Origin point return complete

() Turned Onif 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 command is 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
i Command
i executefl
Comn|1and
< complete <«
c d of PLC CPU t
ommand o ™
Command comé)lfte of /
positioning module
A \A |

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, deceleration stage, dwell time,

operation stop, €tc.)

11) In origin point return

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

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

13) Position teaching complete
(1) Turned Oniif position teaching compl ete.
(2) Turned Off in positioning start, origin point return operation and JOG operation.

14) Speed teaching complete
(2) Turned On if speed teaching complete.
(2) Turned Off in positioning start, origin point return operation and JOG operation.

15) Inching complete

(1) Turned Oniif 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 to address 8(X-axis) & 58(Y-axis) of positioning

module' s buffer memory and the change command of operation dataNo. isOn.

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 pulse-out 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~h0OF00.
(3) h0100 = 10%, h0200 = 20%, ........ , hOF00 = 150% respectively.

6) Error reset
Command to settle light error if occurred.

7) M code Off
M code On signal if occurred is let turned Off.
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8) Deceleration stop

(2) Ittemporarily stops positioning & origin point return operation internally if executed.

(2) Position shift is performed as much as travel value by relative position (INC) shift, and as
much as the remaining position address by absolute position if positioning start command is
executed after execution of deceleration stop.

9) Interpolation operation
(1) Linear interpolation operation is performed at interpolation positioning start.
(2) Arrangement of position data at X-axis & Y-axis shall 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 always 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-axis or Y-axis at deceleration stop and positioning stop.
(10) Refer to 2) 2-axes position control in 3.1.1.
10) Positioning start
(2) 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 complete.
(3) 4 methods are available for origin point return. Refer to 3.5 Origin point return for details.
12) Speed change
(1) Function to change operation speed to setting speed up to 10~200K pps during operation.
(2) Actual setting speed valueis 1~20,000 with operation speed range of 10~200,000pps.
(3) Since acceleration/deceleration time is not applied at speed change command, sudden
speed change may cause separation if step motor used.
(4) Speed changeisavailablein constant operation.
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(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 progranmed to be

processed under the same conditions.

13) JOG operation
() 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 occurs in 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 addressto 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 G6F-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 value 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 is limited.(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 4" step’ s position address of X-axis with 100,000

Position data of X-axis

2[5 v [ [ Tommal e | 1, [oreot [ 18
o [ABSA | pronibited |COMUMO | vaig | single 0 U
1 At{f@' Prohibited ConLisn YOI valid Single 0 0 0 0
2 |Ae | pronibited | SMIM0 | valid | single | 0 S B
3 | "% | prohibited |50 | valid | single | 100000 | 0 | o | o

GO | AP | prohiited | COMMO | vaiig | single o] oo

K ute us

Position teaching operation step No.
li g op ep —

Add.7 | 4 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)

P0060
I
_I I D MO0100 i_
Pos. teach. com. conditions M0100 1 Scan On

Mo [ mov 00004 D0007 |_
11 L
|| |

[ bMov 100000 DO0009 i_

Position teachingcom.On
%\ I SET P0O02D l_

P0|00|7 <| Com.complete [ Position.teachingcom. Off ’_L_ |
1| I RST  P002D l_

F0010

11 |
| | I PUT 00000 00007 DO007 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 value 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
30 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 D014
li Speed teaching speed value —
Add. 15 | 100 4—|7 D0015
Speed Teaching command( POO2E )
Program(If G6F-POPA isinstalled on 0" slot)
POO61
—l - ID MO0101 '—
Speed teaching com. conditions j
MO0101
i i MOV 00003  DO0014
MOV 00100 DOO15 —
Speed teaching com. On
ISEF POO2E |—
PO007 { Command complete j [ Speed teaching com. Off E
| | [RsT Poo2E  |—
FO010
| | | PUT 00000 00014 DOO4 00002 i—
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Chapter 10 MK program

Various examples are discribed for operation of positioning module in MASTER-K
K200S/300S/1000S series viathe PLC program.
Example program is prepared in the system below unless noted otherwise.

1/0 contact of G6F-POPA positioning module includes 64 points upto PO020 ~ POO4F.

/O word No.. — P000~P001, P002~P005

GM 6- K3P- G6l- G6F-
PAFA 07AS D24B POPA

A 4

X-axis :

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 I/O word No. as changed for installation on the other slots.
For status information reading to Read/Write common-used RAM (positioning module’ s buffer memory)
data between PLC CPU and positioning module, use GET/ GETP command and for command and data
writing, use PUT/PUTP command.

Carefully read 10.2.1 Programming caution for sequence programming with positioning module prior to

application.
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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 L/S
- Ext. Lower limit L/S
Output +———0 E.ston

cPu I 4——¢ Near zero point

yey

Bit data
CcPU
(PLC CPU)
Word data

Common-used RAM
(Buffer memory)

/ <+——0 Origin point
F

——— O Pulseline

Accessible by PUT, PUTP, GET, GETP commands

Fig.10.2  Structure of positioning module

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

PLC CPU

Positioning module

Error

In  operation

Positioning.complete

Speed Teach. complet€©

Inching complete

Fgl103 Input Sgnd of podtioning module

10-2

# Inputsignal

Input signal used for sequence program is a
signal input from positioning module to CPU,
which is generated from positioning module
side. It is used as a contact point in
programming. See the examplesbelow :

Error signal

Signal turned On if error occurred in
operation

(normal: Off, error: On)

“In operation” signal

Signal that inputs what is in positioning
operation to CPU
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& Qutput signal

SET, RST or OUT used for sequence program is
PLC CPU Positioning module

asignal output from CPU to positioning module,

—
Emergency siop as is generated from CPU to be used as coil or

Op. data No. change| —» .
contact point of program.

Floating pointset [ —» o
Positioning start command
Output-disable

. cancellation Command to let positioning module find the
Position Teachina
Speed Teaching next position No. to operate
Inchine > Origin point return command
— Command to find the machin€ s origin point
to operate

Fig. 10.4 Output of positioning module

10.1.2 Exchange of word data (word information)
Information of word data is 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 Statusdata | M codevalue
| 1 Error code CPU
GET, GETP 2 Present operation speed g?gﬂ gg%
Read Buffer B
memory <::> CPU 6 Common-used RAM command
PUT, PUTP 7 Pos. Teaching op. step No. CPU
= Read/Write
" ilabl
Write ;2 JOG high-speed e
Origin point return high-speed

Fig. 10.5 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.

F E D C B A 9 8 7 6 5 4 3 2 1 0« BitNo
X-AXIS:
Add.0
. /
Zone#3 44— 0 g
l M code value ( 0~255)
Upper limit 4

Fig. 10.6 Example of buffer memory (common-used RAM)
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10.2 Programming
10.2.1 Programming Caution

Read the status always prior to execution of command.

| F0010

I I GET 00001 00000 D0000 00006
Normally On Butter memory status total Read(X-AXIS)

GET 00001 00050 DO0050 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 alowed 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

| | | /1 1/l |

I 1/l 1/l D M0200 ]
M0200 Error In operation M0200 1 Scan On

| | | ser poosy
PO027 Positioning start(X-AX1S)

| | I

| | [ Rt Po04g —
Command complete Positioning start (X-AXIS) 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)
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PO00L P0020 P0021

I I I/I M I DMOV 00001000  MO009 ‘—
Error In operation Preset position address = 1000
| SET mooss —
P0027 Present val ue preset command On
| | | RsT Mooss —
FO010 Command complete Present value preset command reset
I I I PUT 00001 0006 MO06 0004 '—

Common-used RAM command & Preset position address total 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 alow other
command, or error 76 occurs in Absolute operation with the command not executable.
Read only area is arranged according to the address of buffer memory (common-used RAM).
Never apply PUT command to this area.
( X-axisRead only area: address O ~ 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)

P000O0 P0020 P0021
N 1
11 |/ | |/ |

I D M0200 {—

Positioningstart cond. Error signal In operation signal

M0200
| 1

1 scan On if positioning start cond. is On

P0027

| SET Pond9 —

Positioning start On

Com.completesignal

2) Origin point return(ORG)

| RsT Poodg —

Positioning start Off

I D  MO0201 i_

1 scan Oniif Origin pnt. ret. cond. is On

[ SET  PO04A
IE 00 1—

Origin. pnt. ret. positioning start On

P0001 P0020 P0021
| | | /] /1
11 I/I I/I
Origin point Error signal In operation signal
return condition.
MUZUl
| |
|
P0027
| |
11
Com.completesignal

3) Deceleration stop(STOP)

|
| RST  Poosa {—

Origin pnt. ret. Positioning start Off

I D M0202 l_

1 scan Onif decel. stop cond. isOn

|
| SET o047 i—

Decel.stop positioning start. On

P0002 P0020 P0021
| | |1 /]
11 I/ | I/ |

Decel.stop cond. Errorsignal | operation

M0202
| |
[

P0027
| |
11

Com.complete signal

|
| RST o047 {—

Decel.stop positioning start. Off
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4) Internal emergency stop

P0003
| |

[
Inner e. stop cond.

M0203

[ D

| M0203

i_

1 scan On if internal emergency stop conditionisOn

[ SeT  Po040

P0025
| |

i_

Internal e.stop com. On

11
Pulse-out disable (On: disable,Off:cancelled)

- 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

10-7
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5) JOG operation(JOG)

F0010
H I GET 00001 00000 D0000 00006 i—
PO000
11 [
| | [ D wmo20 {—
M0210
JOG low-speed, forward ( }
M0200
11 [
| | | RST  Moos3 i—
|
| RST  M0O64 {—
PO00L
| | [
| | [ 0 oot {—
M0211
JOG low-speed, reverse ( }
M0201
| 1 [
| | | RST  Mo0g3 {—
|
| seT mooss {—
P0O002
Il |
| | | D Mo f——
M0212
JOG high-speed, forward { }
M0202
| | [
| | | SET Mooes {—
[ RST  Mo0064
| RS 006 |——
P0O003
|1 [
| | [ D wmoas f——
M0213
JOG high-speed, reverse ( )
M0203
|1 [
| | | SET  Moos3 i—
|
| SET  Mooss {—
M0210 PO04C
I 1 {1
11 { ]
M0211
I I JOG operation command
M0212
|1
11
M0213
I ]
|
FO010
|1 [ PUT 00001 00006 MOOG 00001

i_

10-8
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forward
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Write
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6) Operation data No. change( SMC)

F0010
| 1 [
1] | GET 00001 00000 DO000O 00006 i—
P0008 PO020 PO021 Common-used RAM status total Read
| | |/ 11 [ p M0220
1 4 /l | —
Condition  Error signal In operation signal 1 scan On
M0220
| 1 [
| | | MOV 00010 Moos i_
Operation dataNo. = 10
[ SET  P0041
IE 00 i—
PO027 Op. data No.change command On
| 1 [
| | | RST  Poo41 i—
Com. complete signal Op. data No.change command Off
F0010
| 1 [
| | | PUT oo00L 00008 Moss 00001 —
Data Write
7) Floating point set (FLT)
P0009 P0020 P0021
| 1 | /1 | /1 [
1 /] 1/l | D Mot —
Condition Error signal In 1 scan On
M0221

| 1 |
| | | SET Po042 |_

Floating point set com. set

po027

11 |
| | | RST P002 i—

Com. complete signal

8) Output-disable cancellation (OFF)

PO00A P0025

|| I

Condition  puylse-out disable 1scan On
M0222
| 1 |
| | | SET Po0s3 |_

Output-disable cancel.com.set
P0027

11 |
| | | RsT Poos3 {—

completesignal
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9) Override(OR)

i_

J_

l_

‘_

i_
i_

-

ah

F0010
I I I GET 00001 00000 DO0000 00006
PO00B P0029 common-used RAM state total Read
| | | 1 [ D Mmo0223
11 11 |
Condition in Constant op. 1 scan On
M0223
= I I MOV  hOBOO MOLL
Speed 110%
I SET  P0044
P0027 Override command On
I I I RST  P0044
Com. complete signal Override command Off
F0010
I I I PUT 00001 00011 MO11 00001
Data Write
10) Error reset(RES)
Po00C P0020 P0021
l I 1 1/ [ D Mo224
| i /| |
Condition Errorsignal  In operation 1scan On
M0224
H I SET  PO045
Error reset command On
P0027
| ] } RST  P0045
.Com.complete signal Error reset com. Off

11) M code Off(MOF)

i

S

P000D P0026
| |_| I I D M0225
Condition  Mcode On signal 1 scan On
M0225
| | [ SET  P0046
11 |
McodeOff command On
P0027
i i i RST  P0046
.Com.complete signal McodeOff command Off
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12) Speed change(VCG)

F0010
| |

POOOE P0029
| | | |

I GET 00001 00000 DO0O00O 00006

Common-used RAM status total Read

[ D Mo

11 11
Condition in Constant op.
M0226

1scan On

i MOV 01200 MO12

Variable speed value = 1200

po027

i SET  P004B

Speed change command On

| |
11
com.complete signal

F0010
| |

i RST  POO4B

Speed change command Off

13) Position Teaching(TEA)

F0010
| |

| PUT 00001 00012 MO012 00001

T r r 7T T T

Data Write

11
PO0OOF P0020 po021

| GET 00001 00000 DO0O00O 00006

Common-used RAM status total Read

| 1 | /1 | /1 D) M0227
11 I/ | I/ | [
Condition Eiré(r)lral In operation 1scan  On
M0227
I I I MOV 00012 MOO7
Step No. = 12
I MULS 12500 -1 D0009
Save pos.add._12500to D0009
| DMOV DO0OY  MO09
Save pos. add value _12500 to M009
} SET  PO04D
Pos.Teaching com. On
P0027

| |

11
Com.completesignal

F0010

i RST  PO04D

Pos.Teaching com. Off

I PUT 00001 00007 MOO7 00004

I T T T T T T T

Data Write
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14) Speed Teaching(VLT)

F0010
| |

11
P0010 P0020 po021

00000  DO000O 00006

common-used RAM status total Read

— /A

M0228

Condition  Errorsignal In operation

I D M0228

1scan On

[ mMov o008 Mo13

Speed No. = 8

[ mov 00340 Mo14

Speed value= 340

[ SET  Po04E

po027

Speed Teaching command On

| |
11
Com.complete signal

F0010
| |

i RST  POO4E

Speed Teaching command Off

15) Inching(INC)

F0010

00013  MO013 00002

r r r rr r T 7T

Data Write

P0011 P0020 P0021

00000  D000O 00006

Common-used RAM status total Read

| | | /1 | /1 |
11 I/I I/I | D M0229
i Error i
Condition signal In operation 1scan On
M0229
| | i MOV 00000 MO1L
Inching = 15
} SET  POO4F
PO027 Inching command On

| |

11
Com.completesignal

F0010

} RST  POO4F

r T T T T

Inching command

00011  MO11 00001

-

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

/ Position No. 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 Coored;nat Override Opetrﬁtégnme Irl\/lslildd/ Operation mode | address(Pu | M code Speed No. EYVH?I;
Ise)
0 Absolute Disable Continuous vdid Single 10,000 0 0 5
1 Absolute Disable Continuous Vvdid 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 vaid mode addlrass(m M code | Speed No. Time
se
0 Absolute Disable Continuous valid Single 10,000 0 0 5
1 Absolute Disable Continuous vdid Single 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
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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-axis interpolation command signal to let interpolation command On.

(4) Program
P0014 P0020 P0021 P0030 P0031 )
— /A (o wom - Lemond
Cond.  X-axis éﬁgﬁiow V-axis ¥-axis interpolation com.
M0I30I0 error signal error signal  in operation
| | | SET  P0048 —
1 scan On Interpolation com. On
PO(I)27I
| | | RST  P0048 —
Com.complete signal Interpolation com. Off

10-14
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17) Teaching mode change

Available only in positioning module G6F-POPA.

1_

i_

i_

r r 1 7 7T 7 T T

P0012
| | I D M0230
Condition 1scan On
M0230
I I I MOV 00001 MO15
ROM Teach.mode set ~ ( 0: RAM Teaching mode
F0010 1: ROM Teaching mode)
I I I PUT 00001 00015 MO15 00001
Data Write
18) Parameter change
Available only in positioning module G6F-POPA.
P0013 P0020 P0021
| | 1/1 1/1 [
1| 1/| 1/| | D Mozt
Condition ggr%’al In operation Iscan On
M0231
I I I FMOV 00150 MOQ17 00002
Set accel. =1500ms, decel. =1500ms
I MOV 00001 MO19
Set M code mode to After mode(0: With, L:After, 2: None )
I MOV 00800 MO020
Set JOG high=8Kpps
I MOV 01000 MO21
Set origin pnt ret. high=10K pps
} SET  M0062
Parameter change com. On
P0027
I I I RST  MO0062
Com.complete signal Parameter change com. Off
F0010
I I I PUT 00001 00006 MOO06 00016
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

1/0 word No.  —9» P000~P001, P002, PO03~P004, POOS~PO08

1/0 occupation points
GM6- K3P- G6l- G6l- G6Q- G6F- }
PAFA 07AS D24B D22B [ TR4A | POPA

K3P-07AS: K200S CPU module
G61-D24B : DC input module(32 points)
G61-D22B : DC input module(16 points)
G6Q-TR4A : TR output module(32 points)
G6F- POPA : Positioning module(64 points)

SERVO Amp

Motor

Y-axis

Encoder

BCD digital displayer (4lettersX 2)

EEEISINESISIS]

P0030 ~ POO4F | | | | | |

Present position address displayed

—1
P00 5776 postioning sart

Po021 ——
———O O Speed change command

P0022 ——
——— O Originpoint return command

P0023 ——
——O O Next Move command

P0024 —‘— ”
————-0O O Start position No.change command

BCD digital switch (4lettersX 1)

P0000 ~ POOOF

Variable speed value setting

BCD digital switch (4lettersX 1)

P0010 ~ POOLF

Start position change No. setting
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2) Data setting and oper ational description

m Y-axis position data

* Operation pattern 1

Coordinat 3 Operation Invalid/ Operation Address
Sep | s Overide | “nethod | Valid mode (Pulse) code | SpeadNo. | Dwell
0 Absolute Disable Continuous vdid Single 100,000 0 0 50
1 Absolute Disable Continuous vdid 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
Coordinat 3 Operationme | Invalid/ Operation Address
Step s Override thod valid mode (Pulse) code Speed No. Dwell
10 Absolute Disable Continuous vdid Continuous 500,000 0 2 50
11 | Absolute Disahle Continuous | Vdid 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 H

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 """""" P Next - Move command
20000pps ¢ Position No.11 ™, operation
Position No.10
<.- P Time

N

Operation ;
\ Position No.12
| S

40000pps

m Operation of operation data No.change

Pos. N0.0 |:>Pos.No.l |:> Pos.No.2

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

dataNo. 10)

Pos. No.12 <jPos. No.11 <::|Pos. No.10
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3) Program
Foot0 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 digita

| DBCD M104 P03

displayer
P0020 P0060 P0061
_| |_|/|_|/I II D M0220 PO020 :  Y-AXIS stat
condition

Errorsignal In operation

Y-AXISpositioning start On

H |' SET  P008Y

PO021 P0069

| 1 | | [ _ Position No. = 0 in progress
= M103 00000 H D M0221
i ' l with constant operation
Speed change  |n constant
M0221
I I l BIN POO0  M112 PO000=h3600->M112=3600
II SET  POOSB Y-AXIS  speed  change

command

P0022 P0060 PO061

— i (o wm

P0022 : Y-AXIS origin point
return condition

Error signal In operation
M0222
I I [ SET  PO0BA Y-AXIS origin point return
l command On
P0f2|3 PO:)BSI) I P0023 : Next Move command
] 11 [ = M103 00010 H D M0223 condition position No. = 10 in
Constant progresswith constant op.
M0223
I I I SET  M1061 Next_Move command On

P0024 P0060 P0061

+— |/ = w3 oz }—f o wox

P0024 : Operation data No.

r o+ rrroror r o r T T

change
Error signal In operation
\—4 = M103 00012 F— o wmoxs
M0224 h0010  hOOOA JUMP
I I { BIN P00L M108 Position No.=2® No=10
M0225 h0000  h0000 UMP
I I { BIN P00l M108 Position No.=12® No.=0

Continued
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M0224
H { SET  P0O081 l_ Operation data No.change
command On
M0225
| |
11
PO067
H { RST  P0089 i— Positioning start Off
Y-AXIS command
complete
signal { RST  PO0BA i— Origin point return command
Off
I RST  PO0SI 1_ Operation data No.
change command Off
{ RST  M1061 i— Next_Move command Off
I l_
l RST  P008B Speed change command Off
F0010
ii i PUT 00003 00056 M106 00007 %— Common-used RAM
command & data total
Write
END

1.The above application program example can be applied in system configuration even if G4F-POPB &
G3F-POPA are used as installed on slot No. 3 position where G6F-POPA is equipped.

2.G3F-POPA, G4F-POPB and G6F-POPA all for 2-axes control takes possession of 64 1/O points
identicaly.
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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.

A
Speed JOG high- speed,forward(P0000=0n)

(forward)
20.000 P> Present position address
(reverse)
JOG low-speed reverse
(P0001=0n)
v
F0010
| | [
11 | GET 00001 00000 MOOO 00006 i—StatetotaJ Read
Normally On
PUULY .
\ JOG high-speed
| | | SET  M0063 {—(poimsom
JOGhigh-speed, forward
| RST  mooss —1 %06 forward
(add.6, 4" contact
Off)
M0210
{ )
LI JOG aux. contact
P0001
| | RST  M00B3 F— 106 low-speed
rd
JOG low-speed, reverse (add.5, o) 3
contact
[ JOG reverse
SET  M0064 i—
{ (add.6, 4" contact
On)
M0220
{ } JOG aux. contact
P0002 P0020 P0O02L 1 scan On if
| | | /1 ]| [ teaching condition
I /] t/| O Mo o
Teaching ; .
coundition Errorsignal  In operation
\’Continued
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M0230
H ‘L DMOV  MO004  MO009 ‘—
| MOV 00003 MOO7 —
[
| SET POO3D J—
PO027
| | [
| | | RsT Poo3D —
Com.completesignal
F0010
| | | PUT 00001 00005 MOOS 00009 —
M0210 P003C
I 1 {1
| | L S J
M0220
I 1
11
END

10 - 22
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preset position address.

b Set op. step No. to teach

to3

L Position Teaching

command On
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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

Speed No.(No.) Data (Speed valug)

0 100 A
1 150
2 200
3 250
5 s > Speed value through Speed
9

550 Teaching

10 0
11 0

— 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 available as unlimited

— If ROM Teaching mode is set by assignment of position teaching mode/speed teaching mode, the
operation is performed with the value through teaching at start after the teaching, which can be
immediately confirmed in S/'W Package. If ROM teaching mode is set, teaching is limited upto 100,000

times.
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2) Program
FO010
i i { GET 00001 00000  MOOO 00006
PO00O PO027
Il 1/ [ b M0200
Continuous Pos. Teaching cond. l
M0200 |
| | { DADD  MO009 0000001000 M 009
M(I)3(i0 :
1/} | SET  POOD
Teaching command stop signal
PO000 PO027
| | | | [
| | | | | D NOT  M0202
Command comoletT sianal
| RST  POO4D
M0202
| | [
| | | INC M007
—[ = MO0 00009 } ‘L SET  M0300
PO00L PO027
Il l \
| | |/} | D Mo
Continuous Speed Teaching condition
M0204
| | | = Mmo13 00000 } | MOV 00100 MO14
—‘ >=  MO13 00001 }7{ ADDP  MOL4 00050 MOL4
M0400
1] | ser povde
PO00L PO027
Il Il \
| | | | 1 D Mo20s
| RST  POO4E
M0206
| ] [ INcP MoO13
11 |
L = w013 00010 } | SET  MO400
P0002
| | [ PUT 00001 00015 00000 00002
RAM Teaching mode setting condition
P0003
| | [ PUT 00001 00015 00001 00002
ROM Teachina mode settina condition
FO010
I I | PUT 00001 00006 MOOG 00009
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Statustotal Read

Teaching com. On whenever
Pos. Teaching cond. Is
complete if Pos. Teaching
cond. isOn

Position address
increased by 1000

| scan On with com. complete
signal at falling
edge

Teaching
command Off

Increase Position
Teaching op. step No.

Stopped if op. step
No.is9

Teaching com. On whenever
Speed Teach. cond. Is
complete if Speed Teach.
cond. is On

tion teachina  command

complete

Save initial speed data
100 to M014

Increase speed data by
50

Speed Teaching
command On

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

Increase speed data No.

Speed Teach. com.

stopped if speed data No
is10

Position/Speed Teach. Mode

set to RAM Teaching
mode(0)
Position/Speed Teach. Mode

set to ROM Teaching
mode(1)

Datatotal Write
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10.3.4 Pogtioning Sart, Speed Teaching, return to origin point, Inching, JOG operation

1) System configuration

110 word No™ P P000~P001, P002, P003~P004, P005~P006
110 points
GM4- K4p- G4l- G4l- G4F- G4Q- ¢
PA2A 15AS | D24A | D22A | POPA | TR4A G41-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 | | | | | | |
Present position address displayed
SERVO Amp
Motor
X-AXIS
——P» ——p» .
Mobile
Encoder
R E—
%o O Positioning start
R
%o O Speed Teaching command
P0022 —Y— ..
———-=O00 O Origin point return command
R
MO o} Inching command
PO024 0 Inching command
R
%O O  JOG command
R
MO O  JOG command
BCD digital switch (4lettersX 1)
P0000 ~ POOOF

Speed value setting for Speed Teaching /Inching amount setting forward reverse
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2) Data setting and operational description

m X-axisposition data

. Overrid . Op
Step | Coordinates R Op Mode Invvill?d Mode | Address C'Q)Ade S[,)\Iesd Dwell
0 Incremental Disable | Continue | Vdid 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 | Invdid | Single 0 0 0 0
4 Absolute Disable | Continue | Invalid | 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 -
Position No.0
JOG
P Diatance [Pulse]
JOG y
Reverse Position No.1
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r rr r r 1T T T T T T T T [ T

3) Program
F0010
II I GET 00002 00000 MOOO 00006
I DBCD MO004 P005
P0020 P0030 P0031
|1 | /I | /I [ D M0200
11 171 171 L
Pos.dec.stt. cond. Error signal In operation
M0200
| | [ SET  P0049
11 |
P0021 P0030 P0031 |
| | | /1 | D M0211
11 I/ I I/} [
Speed Teach  Eyrorsignal In operation
com. cond.
M0211
H I MOV 00000 MO013
I BIN  P000 MO014
I SET  POO4E
P0022 P0030 P0031 |
| | | /1 | /1 D M0220
11 I/ I I/ I [
Origin  point.ret.  Error In operation
cond.
M0220
| 1 [ SET  P004A
11 |
P0023 P0030 P0031
| | /1 | /1 [ D mos01
11 I/ | I/ | [
Inching _ Error In operation
com. cond '
M0501
H I BIN  P000 MO11
I RST  MO0064
I SET  POO04F
P0024 P0030 P0031 |
| | 1/1 | D M0502
11 I/ I I/I |
Inching Error signal In operation
com. cond

10 - 27

State total Read

Present pos.address
displayed on BCD
diaital dislaver

Positioning start On

Set speed No.=0

Set speed value

Speed.Teach.com.On

origin
point.ret.com.On

Set inching amount

Set Inching forward

Inch. com.On

\» Continued
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M0502
| | BIN PO00 MOLl f—
| SET Mo064 |
| SET  Poo4F |
P0025 P0030 P0031
| // A ["SET  Moo63 |
JOG Error In
con:jmand signal operation
cona.
| RST Moos4  |—
M028
{ ]
P0026 P0030 P0031 |
|| |/] |/} [RsT Moos3 |
JOG Error In
con:jmand signal operation
cona.
| SET Mo064 |—
M028
{ )
v )
P0037
| { [ RST PO049 |
Command
complete
| RsT Poo4a | —
| RsT POO4E |—
| RsT PoO4F | —
M050
| | | PUT 00002 00006 MOO6 00009
M028 P004C
| 1 { 3
11 U )
M028
|
I
END

10 - 28

Set Inching
amount

Set Inching reverse

Inching command
On

Set JOG high-
speed

Set JOG forward

JOG command
aux. output

Set JOG low-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 &
datatotal Write

JOG
output

command
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Chapter 11 Operation proceedings & Inst

allation

| 11.1 Operation proceedings

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

( Start )

|Decide positioning operation method.

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

|Instal| positioning S/W package in the computer.

Prepare positioning data with S/W package.
Positioning parameterS (X-AXIS, Y-AXIS)
Position data (X-AXIS, Y-AXIS)

Speed data (X-AXIS, Y-AXIS)

with S/W package.

nstall positioning module on the base

i

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

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

|Let PLC system powered On

| When CPU module is at STOP state

.

hest the system of positioning module

| Check by Ready LED of positioning module

rNrite setting data via positioning module in the computer

| with S/'W package

Set/change/monitor positioning pre-operation and various
computer
Set origin point address

pperation

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

data via the 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 save if not correct.

|Prepare positioning program

| GMWIN or KGL-WIN

|Perform positioning operation by CPU module & positioning module

!

>
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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 shall be 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 /O 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 pipeis necessary 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.
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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.

@n

FDA-3000 CN1

+28VIN

(42)

+24VIN

ser0 oy
[]

—— 1) | ovunen
ENABLE o
Accunulated azy | u‘{
pulse CLEAR 0
w0 o TORE
No forward =0 0O
(46) |owLim 1‘{
No reverse $—0 0
—— (45) |ESTOP L{
E.stop  ¢—0 O
— (13) |ALmRST L{
Op. o o—12
device
— (29) |Pr1 L{
Speed  PP—0
Analog —_ (28)

Torg. linitedus

|

T

TEELELE

17
SERVO (17) | svon
(16) | wpos ] [
Pos. reachedcon
32
0 speed/torq.__o2) § Ospeed
(a7) | rake
Motor brake
48, ALARM
0p. device_ %%
(15) | A_tuveu
uuuuuuuuuuu (31) | A_CoEL
4y | A_covez
(ay) | snwza
(v) | snwza

*1
*2

7PAQ

7PBO

il

1v20

G6F-POPA(X-AXIS)

(19)

[ oooc >

(3)

[0 oooc >

(35)

s
(36) :x;ooc: zcom

s
=

20K o

D

£

1

0~ 10V
1)
[*11

32,33,34,35

1c0m

Upper lini

C 2av
L/s

-

Lower linig
-0_o—¢

E. stop

origin poigt L/S
5o |

speed /pos

@ﬁ‘:’ | S
Speed o—1
woniTL fc39) 0~ 5V
E wniie | (o) 0~ v
o lm1g '-Im
+24vA [(41) 24V COM 7
3.9K
20 |2av con
PEIN [ (9) P +
g }{
J E—
H [ ]
PEIN [(26) RP 2 H
F{ H 22,23 [eav oo
I

.”_[;

(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 G6F-POPA(X-AXIS)

2T (00}
SERVO (49) | +2avIn
L~ PBO(6) J_
L b .| e T
P8O |(31) 13 Upper limi{ L/S
awnie | | o — 3 e oo > o
Accumulated A b0 o) 2 |6
=)
(s | cewiw
putse e L o E24 o moooc o] 7“5*@ CTEBD io | o inid s
No forward (40) | cuim H:r}‘{ h
0 o e |
oo [ 00—
E.stop (38 |er }.{ 10K
r—O O~ 20K TRQIN 0~ 10v
op. 28) @ED origin_poifit L/S
device oo ug ! ﬂ:}'{ = G 0
GND
*y .
speed P sy | ='}4 1 speed /posit]
Analog —0 O——— 1 smﬂus

Torg. limitedus speed o—

wontiL f(3) m

(a6) | oo

SERVO (21 | rov j -{
Pos.reachedcon (5, | pos -
'{ pprn | uny 1720 15K
ospeed '—I 2av con
Motor brake  (a) | srane Fl{
0p- device (50 | aLavm J'{ }
rran | w9

o | w oo |
A e o I 3 erin | a2y - )

ALARM CUDE us)

(a4) | A_cooez J'{ . ) '
(24) | onp24 ._,'{ . (bU)

(25) | swza

0 speed/torg. (4

20 |2av con

g
:

ue cav

ceyes feav s

IH_[;

*1
*2

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).

11 - 4



Chapter 11 Operation Proceedings & Installation

3) Connection with Sinnco SSD-5000 type

SSD-5015 CN1

G6F-POPA(X-AXIS)

5 Jrs
; 6 J7FB zeom |/ h*@
23 Jrus
21 JPLA oV 21
el x
2 L e :
24 | PTE " !
svonw | oz,23

32,33,34,35 |1COM
W zav
13 | upper timif L/s
oy
G | erervenes
< _o—{
@ﬁn " origin poipt L/s
(o_
speed /positfon
GEPE ) | ks
o—!

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

*1

-2av
5
32,33,34,35 J!COM
oo [se J_
n . 2
vo cav 13 | upper tinit |L/s :
6, 1, 8 L.G ' ZuC 5 0 H
T ) O €0
1o | Lower timid L/s
ore |23 —0 04
GIR . | ereroeney
2 04
@n 1 origin poift L/S
o—|
speed /posit
SWITCH
14
o—
24V com 20
20 |+zav
20 PP Lig
] ve 24v
22 NP
13,14,15,16 |s.¢ 5724V GND 22,23 5724V GND

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

i
U
——

[

:::::

r@%g

G6F-POPA(X-AXIS)

32,33,34,35

1com

DC 24V .-
Upper Linif L/S H

Lower limig L/S

emergency

origin poifit L/s
P

5V _CoM

*1
*2

*3 :

in | 22,23

22,23

W o5V

5V _GND

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

signal.

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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6) Connection with UPK5114NW?2 (stepping motor driver)

UPK5114NW2 Driver

5
step notor

CN H [*21
Excitation 16 o 20y .
T —
12(+) DC 24V
overheat signal
82 20(-)
8
BLULE |
b RED I
ORMNGE |
. out current [10+) [*11
b GREEN | L
i " sD oc 24y
5(-
BLACK o

G6F-POPA(X-AXIS)

I

AC110V

o

. 1(CW+) 24v co | 2
LT
"D i
2(CW-) ol
3(CCN+) H
'4’% % 4(cew-) >< >< rRe | 2

32,33,34,35

1coM

DC 24v
upper lini{ L/S

:

Lower limig L/S

emergency

origin_poifit L/S
5 o

speed /posi
tion

24V_COM

DC 24V
24V_GND

: Controllable by PLC' s relay output or transistor’s output contact.
. Protection control is available from overheating driver using PLC DC input signal.
: 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 >C%i
: a8 | +sv al -
W 1 37 i Cow g
524 COM | 4 5 5 s H
5 5_1 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
i " 7 i
% 101z 21w )C{
L g 14 '+5”'i}<><;
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
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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 |

Z00M |

+OV |
—ov |
EMG |
ICOM

MPGA |

MPGE |

1

17
10

21

16

MEL SERVO—SA

e
/s
] +5V
GMD
-~
#
ﬁ’b
Qo
Q0
QO H +2av
GhD

18
&
16
4

{CW

LG
CCw
LG

................ | -
SHIELD ENCODER
Ta
1]
y
W
G1
o MOTOR
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Chapter 12 External dimensions

121 G6F-POPA

Unit

U e
1

Y-BUSY
X-RIISY
G6F-POPA
N
1 (e}
"/o\ EmG
1 :o FvTp
0 | FOvV+
%o | Fov- }Y
eyt oo | Fors o
° o | fvrp S
° o | FOV+ X -~
: o | fov-
o O fore
o o I-ZCOM
1 PN 2t }Y
GND.[ o 0 | tzoc
Y L
o { e o FE),
24V A1 o ° | 70c
o
GND o| FrRP v
Jeod e (e}
V110 | bee I
24V 4 Q_‘ Lep
1 (e}
90.0 35.0
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12.2  GAF-POPA/G4AF-POPB

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

Unit

G4F-POPB
£ READY
# BUSY
e — DIR
| 7 ERR
X Y

O
oS
RS-232C ||| o
%o
o
O

U1l

135.0

g

NN
AN\
| AN\
| AR
NN
I AN\

XS [ SN
AV
‘ . NN

AN\
AN
NN\

[im

121.5 35.0

y
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123 G3F-POPA

READY :%

BUSY i}
XI: DIR <7
ERR 3

BUSY i
YI: niR 37
FRR

00000
o\essss)g

250.0
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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 limit decides acceleration/deceleration inclination when operated with

acceleration/deceleration time.

Speed f‘Speed limit
Y ST S —— A

\

\
\

[(‘Setting speed
\

Actual decel. time

Time

»
»

//‘,g_ P pctual accel. time

: |
1

Accel. time Decel. time

I
|

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

|

Set speed limit

Over the rated motor?

Set bias speed

Over the self-operating
frequency ?

Set acceleration/deceleration

Any separation in
acceleration/deceleration?

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 100000pps, acceleration/deceleration time 5 sec.)
Set2 : Motor : PK596BW, Driver : UDK5114NW?2
Max. acceleration/deceleration inclination : 450ms (Operation Speed 20Kpps, Full Step)
Max. speed : 33600pps (speed limit 200000pps, 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 IW

~ ==Y RS S SN - - RSN
~,

1/n Ps

SERVO
AMP

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

ltems Abbr. Unit
Shifting amount per pulse 0 /Pulse
Speed of the op. area at emergent Vo /min To be set below parameter speed limit
transfer
Motor rpm at emergent transfer Ng rpm To be set below servo rated rpm.
Ball screw lead Pg 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( /rev)

Motor rpm : N,

Vo

Ng = (rpm) < Rated rpm of the SERVO motor

Shifting amount per pulse: ¢

S
L = ( /Pulse) X a =
P

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

Output frequency of positioning module : F,
Vg No X S

= fps)

F =
° B0X ¢ 60 X ¢

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 £ /Pulse S=Pg X 1n
Speed of the op. area at emergent V, /min =12/2 =6
transfer
Motor rpm at emergent transfer S
No rpm 0 = X d
Ball screw lead P
Pg Irev
. Py =12 6
Deceleration rate 1/n n=2 - —Xa
P, = 12000 12000
Pulses number of encoder (if a =2)
P Pulse/rev
Output frequency of| Pulse =0001( [Pulse)
positioning module 0
Shifting amount per motor s frev Shifting amount per
rotation pulse is

0.001( /Pulse)
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