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Before Using the Product...

Before using the product, please read this user’s manual thoroughly for the effective use of the
product.

O The Safety Precautions 0O

0 The safety precautions should be complied by the user to use the product safely and correctly to
prevent the occurrence of any accident or danger.
O Notices is divided by ‘Warning’ and ‘Caution’ and each meaning is as follows ;

’ D e e e e e e e e e e e e e e e ~
1\ Warning

: :in case of violating the instructions, it may cause the significant injury or death.

1 .

AN Caution | o o

| . in case of violating the instructions, it may cause the slight injury or product damage.

\ Y

0 The meaning of symbols used in the product and user’s manual is as follows:
& means “to take care as the danger may occur .

A means “to take care as the electric shock may occur ”.

O After using the user’s manual, you should keep it in the place where the users can see it easily
whenever they need.



[0 Notices in Design

4 Caution )

» /O Signal/Communication Cables shall be designed apart at least 2700mm from high tension wire
or power cable to avoid the influence caused by the noise and the change of magnetic field.
It may cause the malfunction by the noise.

» Please take cares not to apply the lamp directly to the product in the place where lots of lamp are
installed. The inflow of metal particle is not permitted as it may cause the malfunction of the
product.

» In case of installation environment with metal particles, it may cause the malfunction and it is

Qequired not to flow into the metal particles when installing. )

[1 Notices in Installation

( Caution h

» PLC should be used in the environment condition described in the general standard.

» If used out of general standard, it may cause the electric shock, fire, malfunction, damage of
product or furious flames etc.
» Make sure that the module is fixed correctly.

Q If the module is not installed correctly, it may cause the malfunction, failure or falling. J

[0 Notices in Wiring

/ Caution \

» The grounding of FG terminal should be used with the 3" class grounding for PLC.

If not grounding, it may cause the malfunction.

» The wiring in PLC should be connected after confirming the rating voltage of the product and
terminal layout.

» If connected to the different power from the rating or a wrong wiring, it may cause the fire or
failure.

» In wiring, tighten the terminal screw with standard torque.
If the terminal screw is loosened, it may cause the short circuit or malfunction.

&Cares should be taken not to put the wire remnants or foreign materials inside the module. )




[0 Notices in Startup and Maintenance

4 Warning 1

» Do not touch the terminal in the state that the power is applied. It may cause the malfunction o

electric shock.

» When cleaning or tightening the terminal screw, the power should be OFF.

g Caution A

» Do not remove PCB from the module case or remodel the module. It may cause the failure,

malfunction, damage of the product or fire. The installation and removal of the module should
be done after Power OFF.

» The change of battery should be done in the state of power ON.

\ In case of changing in the power OFF, it may cause the loss of program. J

[0 Notices in Disposal

[ Caution

L » When the product is disposed, this should be treated as industry waste.
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Chapter 1 Overview

Chapter 1 Overview
This user's manual describes the standard of positioning module, installation method, the method to use each

positioning function, programming and the wiring with external machine as below.

No. of Product Name
Control Axis Open _ . Related S/W Package
Line Drive
Collector
L Avis G4F-PP10 | G4F-PP1D gaia:'ﬁgh
G6F-PP10 | G6F-PP1D @dataEI rb
Atdcs, ca
] ikernel, ex_
. GA4F-PP20 | GA4F-PP2D :
2 Axis GBE-PP20 G6E-PP2D Laes.izgt.hhrl;p > APM S/W Package
G4F-PP30 | GA4F-PP3D 5! Setup.exe
3 Axis G6F-PP30 | G6F-PP3D SS:SDDI'E; y

GA4F-PP10,G4F-PP20,G4F-PP30,G4F-PP1D,G4F-PP2D,G4F-PP3D,G6F-PP10,G6F-PP20,G6F-PP30,
G6F-PP1D,G6F-PP2D,G6F-PP3D modules are described APM(advanced position module).

| 1.1 Characteristics

The features of positioning module is as follows :
1) The positioning module is available for GLOFA GM Series and MASTER-K Series.
2) Various positioning control function
It has various functions needed for positioning system such as positioning control at the random position,
equal speed operation etc.
(1) The operation data including positioning address and operation method, operation pattern is available to
set max. 400 at each axis.
With this operation data, the positioning at each axis is carried out.
(2/3 axis interpolation control and 2/3 axis simultaneous setting is available.)
(2) In case of positioning at each axis, the straight line control (3 axis simultaneous setting available) is
available.
This control enables the single position control by one operation data and the continuous position control
by plural operation data.
(3) In case of positioning more than 2 axis, speed control, interpolation control and circular arcs interpolation
control of 2 axis are available.
(4) According to the control method designated by each operation data and parameter, there are position
control, speed control, speed/position switching control, position/speed switching control.
(5) Abundant origin return control function.
(A) The method of origin return is shown as below and available to select one from 5 methods.
0 The origin detection after approximate origin OFF
0 The origin detection after deceleration in case of approximate origin ON
0 The origin detection by the origin and high-low limit

0 The origin detection by approximate origin
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0 High speed origin detection
(B) Available to execute the positioning control (floating origin setting) from random position to the origin of
machine.
(6) The Acceleration/Deceleration method contains trapezoid and S-type to select.
3) High speeding of setting process
Due to the realization of high speeding of positioning operation setting process, the setting process time
reduced by 4ms~ 5ms.
Therefore, the delay time will not occur between axis in case of simultaneous setting (using several axis or
during interpolation operation).
4) High speeding of pulse output and making a long-distance connection with driver
In case of using Line Drive type (G4F-PP1D, G4F-PP2D, G4F-PP3D, G6F-PP1D, G6F-PP2D, G6F-PP3D), it
is available to realize the high speeding and making a long-distance connection.
5) Simplicity of maintenance
Various data such as positioning data, parameter etc. is saved in flash memory within positioning module.
6) The number of positioning module using in one base is not limited.
(but available to use within the range that satisfies the capacity of power module)
7) Self-diagnosis, monitoring, test by strong positioning software package is available.
(1) Diagnosis for 1/0 signal line
(2) Monitoring
(3) Tracking
(4) Simulation
(5) Detailed information and solution for each error is provided.
(6) Printer function in various ways is provided.

(7) Operation data editing of each axis is available in Excel program.
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| 1.2 Purpose of Positioning Control

The purpose of positioning module is to transfer the moving objects (unprocessed items, tools etc.) by setting
speed from the current position and stop them on the setting position correctly. And it also control the position of
high precision by positioning pulse string signal as it is connected to various servo running devices or stepping
motor control running devices.

In application, it can be used widely with engineering machine, semiconductor assembly machine, grinder, small

machine center, lifter etc.

CPU Module  Positioning Module Driver Stepping Motor
Normal Rotafion
Pulse
> »Polyphase Pulse
s Pulse L gl AmMp »{ M
Program | Setting | Generator
Data Reverse Rotatign
Read Pulse
\Writg
A
\
APM
Software
Package

[Fig. 1-1] Overview of Position Control for Stepping Motor

CPU Module  Positioning Module Driver SERVO Motor
Normal Rotdtion
Pulse
» - . Speed| SERVO
> »1 Deviation D/A Order
Setti > AMP M
Program | Sagg »| Counter Converter
Reverse Rothtiop
Read Pulse A
Write Interface
* PG
Feedback Pulse
A
¥ Speed
A
APM
Software 4= Accumulative Pulse
Package < SERVO Motor Speed
Pulse Amount—p
Time

[Fig. 1-2] Overview of Position Control for SERVO Motor
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| 1.3 Signal Flow of Positioning Module

The flow of PLC system using the positioning module is as follows :

GMWIN | _,, PLC
Program Writing [ ] KGLWIN [
CPU Module
-4

Setting of Parameter APM i
and Operation Data = Software i
for Control Package Position = External Signal | External setting signal
Test operation ositioning Emergency stop signal
- Jog _operation . Module -— VPG Stop S|gna! _
- Inching operation r— Jog operation signal
- Indirect setting Encoder Skip operation signal
- Direct setting i I i External simultaneous
- Synchronous setting setting signal
- Straight line _ SERVO Speed/position switching

|n_terp0|a.t|0n operation Signai_TO positioning
- Circular arcs AMP module

interpolation operation
- cIi’oesrgii?(r)lnsynchromzatlon i I ) Sefting by external

perat o pulse string

- Speed synchronization

operation
Monitoring and test of Motor
positioning action, :
using the setting command i I i?]gilé):tigﬁ SERVO
Motor Driving by pulse Working
string received from
positioning module
Transfer Drive Ready
signal and Home signal
to positioning module

1) When using GM4 CPUA,B,C module, ROM version should be more than V2.6 and
GMWIN V3.6.

2) When using K300S CPUA module, ROM version should be more than V3.1 and KGL-WIN
V3.3.

3) When using GM6 CPUA,B,C module, ROM version should be more than V2.0 and
GMWIN Vv3.63

4) When using K200S CPUA,B,C module, ROM version should be more than V2.3 and KGL-
WIN V3.3.
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CHAPTER 2 Specification

| 2.1 General Specification

The General Specification for GLOFA GM series and MASTER-K series is shown on [Table 2-1].

No. ltems Specification Reference
1 Use Temperature 0~55°C
2 Storage Temp. —25~+70°C
3 Use humidity 5 ~95%RH, no dew
4 Storage humidity 5 ~95%RH, no dew
In case of Intermittent vibration -
Frequency Acceleration Amplitude Times
10 < f < 57Hz - 0.075mm
2
5 | Vibration-resistant | 57 < f < 150Hz 9.8m/s{1G} - XY 7
In case of Continuous vibration 10 times IEC61131-2
Frequency Acceleration Amplitude each direction
10 < f < 57Hz - 0.035mm
57 < f < 150Hz | 4.9m/s°{0.5G} -
* Max. impact acceleration : 147 m/32{15G}
6 Impact-proof * Application time : 11ms IEC61131-2
* pulse wave type : semi-sine wave pulse (3 times each direction X,Y,Z)
Square wave Leuoono
impulse noise +1,500V oooooo
Electrostatic _ ! IEC61131-2
discharge Voltage : 4kV (Touch discharge) IEC1000-4-2
Radiant IEC1131.2
electromagnetic _ e
field noise 27 ~ 500 MHz, 10 V/Im IEC1000-4-3
7 Noise-resistant
Digital I/O
: Power -
. Classi- Digital I/O (less than 24V)
Fa/‘St transient | fication m%dm (more than 24V)) Analog /O Ié%‘i&%lf .
Bust noise Communication s
interface
Voltage 2kV 1kV 0.25kV
8 Surroundlng No corrosive gas, no dust
environment
9 Use altitude Less than 2,000m
10 Pollution Less than 2
n Cooling method Natural air-conditioning

Table 2.1 General Specification

1) IEC(International Electrotechnical Commission)

. International civil community that promotes international cooperation for standardization of
international standard and operates suitability

electric/electro technology, p
assessment system related to the above.
2) Pollution Degree

: An index to indicate the pollution degree of used environment that determines the insulation
performance of the device. For example, pollution degree 2 means the state to occur the
pollution of non-electric conductivity generally, but the state to occur temporary electric

ublishes

conduction according to the formation of dew.
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| 2.2 Performance Specification

The Performance Specification for positioning module is shown on [Table 2-2].

interpolation

Model| G4F-PP10O,G4F-PP1D GA4F-PP20,G4F-PP2D G4F-PP30,G4F-PP3D
ltems G6F-PP10,G6F-PP1D G6F-PP20,G6F-PP2D G6F-PP30,G6F-PP3D
No. of control axis 1 axis 2 axis 3 axis
_ _ 2 axis linear interpolation 2/3 axis linear interpolation
Interpolation function N/A 2 axis circular arcs 2 axis circular arcs

interpolation

Control method

Position control, Speed control, Speed/Position control, Position/Speed control

Control unit

Pulse, O, inch, degree

Positioning data

Each axis has 400 data range.(Operation step number

1 0 400)

Available to set with software package or program

Software package

Available (connected with RS-232C Port of CPU module)

Back-up Save the parameter, operation data in Flash ROM (No Battery)
Positioning Absolute method/Relative method
method

Position address
range

Absolute method

Relative method

Speed/Position, Position/Speed
Switching control

] -214748364.80 214748364.7(0)

-214748364.80 214748364.7(0)

-214748364.80 214748364.7(0)

Speed range

POSITIONING

Inch -21474.83648 [0 21474.83647 -21474.83648 [1 21474.83647 -21474.83648 (1 21474.83647
degree | -21474.83648 [0 21474.83647 -21474.83648 [1 21474.83647 -21474.83648 [1 21474.83647
pulse -2147483648 [0 2147483647 -2147483648 [0 2147483647 -2147483648 [0 2147483647
Open collecor | Line driver

0 0.01 0 20000000.00(01 /min)

Inch 0.001 [J 2000000.000(Inch/min)

degree 0.001 O 2000000.000(degree/min)

pulse 1 0 200,000(pulse/sec) | 1 0 1,000,000(pulse/sec)

Acceleration/decel
-eration process

Trapezoid type, S-type

Acceleration/decel
-eration time

1 0 655350

Selection available from 4 types of acceleration/deceleration pattern

Max. output pulse

G4F-PP10, G4F-PP20, G4F-PP30, G6F-PP10, G6F-PP20, G6F-PP30 : 200kpps
G4F-PP1D, G4F-PP2D, G4F-PP3D, G6F-PP1D, G6F-PP2D, G6F-PP3D : 1 Mpps

Max. connection
distance

G4F-PP10, G4F-PP20, G4F-PP30, G6F-PP10, G6F-PP20, G6F-PP30 : 2m
G4F-PP1D, G4F-PP2D, G4F-PP3D, G6F-PP1D, G6F-PP2D, G6F-PP3D : 10m

Error indication

Indicated by 17 segment indicator and LED(only G6F-PP O, G6F-PP D is indicated by LED)

Max. Encoder input

200kpps

I/0O indication

Indicated by 17 segment indicator and LED(G4F-PP O, G4F-PP D)

Connection connector

40 Pin connector

Size of use cable AWG #24
1/0O share point 32 points
GA4F-PP10 : 730 GA4F-PP20 : 760 GA4F-PP30 : 770
c o . GA4F-PP1D : 700 GA4F-PP2D : 720 GA4F-PP3D : 740
onsumable current(t] ) G6F-PP10 : 480 G6F-PP20 : 490 G6F-PP30 : 500
G6F-PP1D : 630 G6F-PP2D : 750 G6F-PP3D : 840
Weight(@) GA4F-PP1 : 310 GA4F-PP2 : 325 GA4F-PP3 :330
ght(g G6F-PP1 :125 G6F-PP2 : 145 G6F-PP3 : 151

O G4F-PP O, G6F-PP O ': Pulse output is Open Collector type and
G4F-PP D, G6F-PP D : Pulse output is Line Driver type and

Table 2.2 Performance Specification

shows the number of axis.
shows the number of axis.
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| 2.3 External Interface I/O Specification

Here describes the 1/O interface with external equipment.

2.3.1 Input Specification

Signal name Rated input Use voltage On Off Input Response
9 voltage/curret range voltage/current | voltage/current | resistance time
Approximate
origin DC 24V/4.70 DC 20.40 26.4V > DC 16V/3.10 < DC 4v/1.00 Approx. 5.10 <0.10
External high-
limit DC 24V/4.70 DC 20.40 26.4V > DC 16V/3.10 < DC 4v/1.00 Approx. 5.10 <0.10
imi
External low-limit DC 24V/4.70 DC 20.40 26.4V > DC 16V/3.10 < DC 4v/1.00 Approx. 5.10 <0.10
Emergency stop DC 24V/4.70 DC 20.40 26.4V > DC 16V/3.10 < DC 4v/1.00 Approx. 5.10 < 0.50
External stop DC 24v/A.70 DC 20.40 26.4V > DC 16V/3.10 < DC4v/1.00 Approx. 5.10 <0.10
External
DC 24V/4.70 DC 20.40 26.4V > DC 16V/3.10 < DC 4v/1.00 Approx. 5.10 <0.10
command
Jog reverse
! DC 24V/4.70 DC 20.40 26.4V > DC 16V/3.10 < DC 4v/1.00 Approx. 5.10 <0.10
operation
Drive Ready DC 24V/4.70 DC 20.40 26.4V > DC 16V/3.10 < DC 4v/1.00 Approx. 5.10 <0.10
External
simultaneous DC 24v/A.70 DC 20.40 26.4V > DC 16V/3.10 < DC 4v/1.00 Approx. 5.10 < 0.50
start
DC 24V/8.90 DC 20.40 26.4V > DC 16V/6.00 < DC 4v/1.60 Approx. 2.70 On: < 0.40
DC 5Vv/8.90 DC 4.2505.5V > DC 2.5V/6.00 < DC 1v/1.90 Approx. 570Q | On: < 0.40
Origin <30
9 Ty fe )\ &
DC 5V/7.00 DC4.25055V > DC 2.5V/3.00 < DC 1v/1.00 Approx. 940Q < 0.60
Encoder input : based on RS-422A Line Driver Level (Am26LS31)
1) Pulse width
« 250 .
Manual pulse
generator < »< >
/ Encoder input 2250 2250 " Duyraledh
2) Phase difference
If A phase input pulse precedes B phase input pulse, the
_I_l_l_l_ position address value increases.
l | l If B phase input pulse precedes A phase input pulse, the
—» 42 1250 position address value decreases.
Speed/Position
T DC 24V/4.70 DC 20.40 26.4V > DC 16V/3.10 < DC 4v/1.00 Approx.5.10 < 0.10
switching signal
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2.3.2 Output Specification

1) Pulse Output Specification

Rated load

Signal Name voltage

Use load
voltage range

Max. load current
[ Inrush current

Max. voltage
falling (ON)

Leakage
current (OFF)

Response
Time

DC 50 24V

DC 4.750 26.4V

500 (1 point)
/ <2000 100

< DCO0.5V <0.10 -

Pulse Output

O Differential Line Drive based on Am26C31(only Line Drive pulse output type)

0 CW/CCW type, Pulse/Sign type, A phase/B phase type can be selected from pulse output mode of basic
parameter for program and S/W Package.

O The relation of Pulse output mode (setting from basic parameter of PLC program or S/W Package),
Pulse output direction (setting from expansion parameter of PLC program or S/W Package) and
Pulse output level (setting from common parameter of PLC program or S/W Package) is as follows.

(CW/Pulse/A pulse

Selection of output signal level

phase) output

Forward direction

Reverse direction

mode

Forward Reverse

Forward Reverse

Pulse Sign
(CCW/Sign/B
phase)

Cw
Cccw

Pulse
Sign

A phase
B phase|

2) Transistor Output Specification_Sink type(Zone output)

Items

Specification

Isolation method

Photo Coupler Isolation

Rated load voltage DC 24V
Voltage range of use load DC 20.4 ~ 26.4V
Max. load current 100 O
Leakage current when OFF Less than 0.1 mA
Max. Inrush current Less than 0.4 A/ 10 ms
Max. voltage falling when ON DC10V

Response Off - On

Less than 2 ms

time On - Off

Less than 2 ms

Common method

3points / 1 COM

Action indication

LED indication

00 Not available for G6F-PP O, G6F-PP D.
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2.3.3 /O Interface with External Equipment

1) Pin layout of connector(G4F-PP O, G4F-PP D)

Pin no. Signal .
Class ; i Action
. e . direction
Pin layout ificatif y |y |7 Signal Name L
on |axis |axis |axis positioning| condition
-external
21 |41 |61 |FP+ Pulse output (differential +) >
22 |42 |62 |FP- Pulse output (differential -) >
23 |43 |63 |RP+ Pulse sign (differential +) >
24 |44 |64 |RP- Pulse sign (differential -) >
25 |45 |65 |Ov4+"! High limit < 'S
26 |46 |66 |OV-"* Low limit < T
27 |47 |67 |STOP External stop signal < f
28 |48 |68 |DOG Approximate origin <« ¥
29 |49 |69 VTP Speed/Position switching signal < f
[92]
5 Start < f
External .
g 30 |50 |70 [ECMD command signal Skip < f
= JOG+(Forward) < I 1
o
5 |31 |51 |71 |JOG- JOG reverse opration < | |
=
o Common
L
<>
82 |52 |72 JCOM (OV+,0V-STOP,DOG VTPECMD,JOG-)
1 axis 33 |53 |73 |DRVIN’*  |Drive Unit Ready signal < | 1
34 |54 |74 |DRVIN COM |Drive Unit Ready signal Common <>
35 |55 |75 |HOME +24V |Zero signal (+24V) < f
36 |56 |76 |[NC No use
37 |57 |77 |HOME +5V |Zero signal (+5V) < f
38 |58 | 78 |HOME COM |Zero signal(+24V, +5V) Common <=
39 |59 |79 |NC No use
40 |60 |80 [NC No use
1 MPG A+ Manual pulse generator/Encoder A+ input <
2 MPG A- Manual pulse generator/Encoder A- input <
3 MPG B+ Manual pulse generator/Encoder B+ input <
4 MPG B- Manual pulse generator/Encoder B- input <
5 MPG Z+ Encoder Z+ input <
& 6 MPG Z- Encoder Z- input <
= .
% 7 CON External simultaneous start < f
T 8 EMG™ ! Emergency stop < }
% 9 NC No use
2 10 COM (CON, EMG)Common =
i 3 1 Out 1 Transistor output of Zone 1 >
2/3 axis 12 Out 2 Transistor output of Zone 2 >
13 Out 3 Transistor output of Zone 3 >
14 COM ZONE Common <=
15,16,17,
18.19,20 NC No use

2-5
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2) Pin layout of connector(G6F-PP O, G6F-PP D)
Pin no. Signal
Class . . ;
. o . direction | Action
Pin layout ificati| y |y |z Signal Name L
on |axis |axis |axis positioning| condition
-external
21A | 1B |21B |FP+ Pulse output (differential +) >
220 | 2B | 228 |FP- Pulse output (differential -) >
237 | 38 |238 |RP+ Pulse sign (differential +) >
24A | 4B | 24B |RP- Pulse sign (differential -) >
254 | 5B | 258 [OV+"t High limit < }
2A | 68 |268 |OV-"1 Low limit <« T
27A | 7B |27B |STOP External stop signal < §
28A | 88 | 288 |DOG Approximate origin < f
297 | 9B |298 |VTP Speed/Position switching signal < f
Start < §
n External .
< |[30A [10B [30B |ECMD .
ot command signal Skip < t
5 JOG+(Forward) < | |
o
— |31A |11B |31B |JOG- JOG reverse operation < | |
o
= Common
32A 128 |328 |COM <=
% (OV+,0V-STOP,DOG,VTPECMD,JOG-)
1 axis " |33 {138 {338 |DRVIN"' |Drive Unit Ready signal <« | 1
DRVIN
4A | 14B | 34B i [ i <=
A B 3 3 COM Drive Unit Ready signal Common
O @) 35A | 15B | 358 |HOME +24V | Zero signal (+24V) < ;f
36A | 168 | 368 |HOME COM | Zero signal(+24V, +5V) Common
| .
sl |lEE 37A | 178 | 378 |HOME +5V |Zero signal (+5V) < f
Do ||Zm s |10 368 [pcom  |EXEmalSV.24VGND <
(no use in case of Line drive output)
a0 | 108 |98 |5V External 5V Power Input <
(no uselln case of Line drive output)
External 24V Power Input
40A |20 | 408 |24V : I <
- (no use in case of Line drive output)
23
1A MPG A+ Manual pulse generator/Encoder A+ input <
2A MPG A- Manual pulse generator/Encoder A- input <
3A MPG B+ Manual pulse generator/Encoder B+ input <
4A MPG B- Manual pulse generator/Encoder B- input <
= 5A NC No use
[ ,9 6A NC No use
@) O 2 External simultaneous start
5
w 7A CON (no use in case of 1 axis APM) < _‘f_
2/3 axis % 8A EMG™* Emergency stop < }
=
% 9A NC No use
© 10A COM (CON, EMG)Common <=
11A,12A,13A,
14A,15A,16A,
170,188,108, |NC Nouse
20A

0 1 : High/low limit, drive Unit Ready signal, emergency stop signal should be connected to DC24V.
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3) Internal circuit of connector(G4F-PP O, G4F-PP D)

(1) Pulse output

Pin no.
Internal circuit Signal
X \ z
Open CO"GC‘Ori:“tp“‘ 21 | 41 | 61 FP+ |Pulse F(CW/Pulse/A phase)
' 22 | 42 | 62 FP-  |Pulse COM(CW/Pulse/A phase)
M 23 | 43 | 63 RP+ |Pulse F(CCW/Sign/B phase)
' 24 | 44 | 64 RP-  |Pulse COM(CCWI/Sign/B phase)
Line Drive O&%—W 21 | 41 | 61 | FP+ |Pulse F+(CW/Pulse/A phase)
' 22 | 42 | 62 FP-  [Pulse F-(CW/Pulse/A phase)
W 23 | 43 | 63 RP+ |Pulse R+(CW/Pulse/A phase)
' 24 | 44 | 64 RP-  |Pulse R-(CW/Pulse/A phase)
(2) Input signal
Pin no.
Classification Internal circuit Signal
X Y z
— 25 | 45 | 65 ov+'! High limit(B contact)
] >—
il EIEIR] e —
4+ o+ 26 | 46 | 66 — [1] [§Z$ii I;_] ov- Low limit(B contact)
- 27 | 47 | 67 — < STOP External stop signal
o 28 | 48 | 68 Jgj: DOG Approximate origin
«
_— 29 | 49 | 69 ?D&EJ VTP Speed/Position switching signal
«
_— 30 | 50 | 70 ?[:]M ECMD External command signal
«
o 31 |51 |71 E[é]w&] JOG- Reverse jog operation
DC24V [Wﬁi‘ L] Common
r B 32 152 |72 : CcoM (OV+,0V-STOPDOG VTPECMD,JOG-)
—— ¢+ 33 |53 |73 DRVIN™*  |drive Unit Ready signal
DC24V
I»—I 'I-_ri 34 | 54 | 74 DRVIN COM |drive Unit Ready signal Common
Ly ==
35 | 55 | 75 HOME +24V |Zero signal (+24V)
\A:n _pat'h__tho ¢ 37 | 57 | 77 HOME +5V | Zero signal (+5V)
iring _withou
using the signal 38 | 58 | 78 HOME COM |HOME(+24V, +5V) Common
o e 7 — CON External simultaneous start
— 0 <
Lp g 8 — EMG Emergency stop(B contact)
«
N 10 10 <L) COM (CON, EMG)Common

0 1 : High/Low limit, drive Unit Ready signal, emergency stop signal should be connected to DC24V.
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(3) Manual pulse generator input/Encoder input

Classification Pin no. Internal circuit Signal
Voltage v~ 1 MPG A+ Manual '
M +—0— — pulse generator A+ input
input | : IE,
sy 1AO 2 MPG A- |Manual pulse generator A- input
T ot 3 — MPG B+ |Manual pulse generator B+ input
1 IEE .
—OV—@ 4 MPG B- |Manual pulse generator B- input
MPG
5 — MPG Z+ |Encoder Z+ input
I«
6 MPG Z- |Encoder Z- input
B:?ier I 1 — MPG A+ |Encoder A+ input
input iAo | IE' )
O 2 MPG A- |Encoder A- input
: ©~— 3 — MPG B+ |Encoder B+ input
DC5Y. B
o | 1§« ;
P O] 4 MPG B- |Encoder B- input
¥ g, 0+ 5 — MPG Z+ |Encoder Z+ input
o 10«
Ed 6 MPG Z- |Encoder Z- input
(4) Transistor Output
Classification Pin no. Internal circuit Signal
L 1 Outl Transistor output of Zone 0
L L | 12 Out2 Transistor output of Zone 1
LL | 13 Out3 Transistor output of Zone 2
DC24V
] 14 COM  |Outl, Out2, Out3 Common
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4) Internal circuit of connector(G6F-PP O, G6F-PP D)

(1) Pulse output

o Pin no. i
Internal circuit Signal
X Y z
Open Collector Output 21A | 1B |21B FP+ |Pulse F(CW/Pulse/A phase)
ﬁii D
T 22A | 2B | 22B FP-  |Pulse COM(CW/Pulse/A phase)
W—E 23A | 3B | 23B RP+  |Pulse F(CCW/Sign/B phase)
' L ¢
24A | 4B | 24B RP-  |Pulse COM(CCW/Sign/B phase)
L External 5V, 24V GND
38A | 188 | 38B P COM (G6F-PP D is not used)
External 5V Power Input
39A | 198 | 398 v (G6F-PP D is not used)
External 24V Power Input
40A | 208 | 408 24V (G6F-PP D is not used)
Line Drive O“tp”‘ii 21A | 1B |21B FP+ |Pulse F+(CW/Pulse/A phase)
' 22A | 2B | 22B FP-  |Pulse F-(CW/Pulse/A phase)
W 23A | 3B |23B RP+  |Pulse R+(CW/Pulse/A phase)
' 24A | 4B | 24B RP-  |Pulse R-(CW/Pulse/A phase)

2-
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(2) Input signal

o Pin no. o
Classification Internal circuit Signal
X Y z
ip 4+ 250 | 5B | 258 ov+71 High limit(8 contact)
] >—
—— J(§5eL) — —
——pg—+—— 26A | 6B | 26B — Ov- Low limit(B contact)
- OlEeR)
- 21 | 7B | 27B |t STOP External stop signal
o 28A | 8B | 28B h — DOG Approximate origin
~ T e —
° 29A | 9B | 29B h—— VTP Speed/Position switching signal
° 30A | 10B | 30B h r— ECMD External command signal
e ———
o 31A | 11B | 31B P [I] JOG- Reverse jog operation
DC24V [Wﬁa I;_] Common
g S2A | 128 | 328 coM (OV+,0V-STOPDOG VTPECMD,JOG)
— g+ 33A | 138 | 338 DRVIN"*  |drive Unit Ready signal
DC24V
|>—| T-_ri 34A | 14B | 34B DRVIN COM |drive Unit Ready signal Common
a4
35A | 15B | 35B HOME +24V |Zero signal (+24V)
i 37A | 17B | 37B HOME +5V  |Zero signal (+5V)
W[rlng path without
using the signal 36A | 168 | 36B HOME COM |HOME(+24V, +5V) Common
o 7A — CON External simultaneous start
—._ a0
—p—g—t 8A — EMG Emergency stop(B contact)
24V Ij HZ « I/&_]
] 10A COM (CON, EMG)Common

0 1 : High/Low limit, drive Unit Ready signal, emergency stop signal should be connected to DC24V.
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(3) Manual pulse generator input/Encoder input

Classification Pin no. Internal circuit Signal
i\rllcp))lltjetlge o 1A — E MPG A+ |Manual pulse generator A+ input
: | (] i.iiﬁ=
sy 1A O 2A MPG A- |Manual pulse generator A- input
T B — 3A — MPG B+ |Manual pulse generator B+ input
N =
0oV, ! .
T Ol 4A MPG B- |Manual pulse generator B- input
MPG
Eirr;\?er A+@— 1A — MPG A+ |Encoder A+ input
inpu’[ EA_ i IEV )
Yo O+ 2A MPG A- |Encoder A- input
o 3A — MPG B+ |Encoder B+ input
D5V B
o | 10 @)
[or g o |
4A MPG B- |Encoder B- input
Encoder

| 2.4 The Name and Function of each Section

1) G4F-PP O, G4F-PP D

CAF-FFPF1] CAF-PPZ21C] ':.-"1|—|:'|"_‘§.| |
%EIOUTI %[jouTl XI1OUTL
09 | FHOUTZ LG viourE TITH [ vpourel T }u
= oUTa - o i

Vi
L ]

=
=
-
=
@

-
[—,
=

*.If:'ll-.@ <+

5 oo 0O )
T} l‘_|T- 2 i _|'_lﬁ |T- :: i _|'_IH i
R |l iF sl |00 || [z]4] R L
[ ni 'H 14 5 1 v || ]e]E] T 1
[ 0| |G BN TRIIEA [E LI
(R ] 1 LRI 1
i ni ni j11]ic] il
T i o 1 LR FE T 11
mi i Wi 15{1E] i
I LB | ! 1 [ ] I FL: 11
i mi 1 i Wi | 64 5104 3 1 i
i [ ] il i in P | il D
AP+ ni [ LI | ) B B 1
! [l ! i in Fi=t - it
ni [LiH [N LI | i 1
T TRIIEE i i || lzefee] il
T mi A ] i pi 1) 55 i
= | EE i ARIER il
- ni L ni pi || [l 1
(R R EET i [N G il
B ni p i || [l 1
(] (] L] L] }
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2) G6F-PP O, G6F-PP D

¥ M N
¥ ¥ i
z
GEF—PPD GEF—PP20 GEF—PPAD
i " k. L] .
=N 2
e E
' i
FEl L I‘.-:T L
o o || e L]
= i
e [+ {1 Fo] X
=lmlie= L
(o] (|00 || " {
cof Hllea ol | @
i RS i |
[1a i || L
e || o || 22 LA
[ ] f oo | f ] "
-] || v || oo
my| |6 || o= i
e || 0 o | fooms] : :
| i
[ =N
Lna Coes 1dem Lins Dries £-dsim Lima Dol 1odipm
No. Name Description
O Light-On: In operation of the corresponding axis
LED 0 Light-Off: When the corresponding axis stops
2. Error indication
0 Light-On : In normal operation
0 Blink: Error of the corresponding axis
0 | Operation information| [ STOP : Operation stop
o O RUN :Nnormal operation
indicator 0 EXXX : Indication of error no. XXX
(At this time, operation indication LED of the axis where the error
occurred begins to blink.)
00 | Mode switch Selected the information of operation information indicator
0 The information of operation information indicator will be changed at each
press.
O External wiring Connector to connect with drive machine, machine field input, manual pulse
connector generator etc.
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3) Relation of Operation information indicator and Mode switch

Operation
Mode switch information Description
indicator
INIT Self diagnosis indication when power ON
Operaion indcation STOP | Waiting state for operation
* (e corepindog ot 25 won:n cperatin 0N RUN In operation
light-off: stop) . f t
A 4 STOP | Waiting state for operation
r————-#| operation state indication »| STOP g P
! per axis BUSY | In operation
u] md\c?edonelmm}moﬂes -
EXXX | Error no. indication
i
' operation command NOP NOP Operation stop
}
0 indcfedone fom 14 apraonypes 505 POS 1 axis position control operation
}
| . .
i CON Slr.nL.JItaneous start ?perat|on
i ORG Origin return operation
' VTP Speed/Position conversion operation
' —r ]
}
! — . .
: PTV Position/Speed conversion operation
ru_ago_ﬁip'e_arga@g_-_-_-_j SSP Position synchronous start
i SSS | Speed synchronous .start
}
i VPG MPG Manulal pulse operauoh
: JGH Jog high speed operation
i JGL Jog low speed operation
} . .
! INC Inching operation
}
' RTP Return to the position before manual
] operation
i v EMG Emergency stop
i speed section indication |——>_ -
0 indicated one from 4 speed panemf STOP Operat'on StOp
L _ac | ACC | Accelerating operation
EQU ,
Q EQU Equal speed operation
—»| DEC , .
! DEC Decelerating operation
[ pisga o || HovE ] ——
[ 9 external input state indication R HOME Home Slgnal InpUI
(The corresponding axis LED light-on : external input JON" . B .

PR st o 07 ROY RDY Driver Ready signal input
—>LEM || EcMD | External command signal input
LU [y Upper Limit signal input

[ v ] LLMT | Lower Limit signal input
DOG DOG Dog signal input
[_ssRT_] SSRT | External simultaneous start signal input
ESTP | External stop signal input
A [ evie ] EVTP | External VTP signal input
[ Zone output state indication |
& D ar: o o ZONE | ZONE output
oS version indication | VX.X Version information
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Chapter 3 Function
| 3.1 Positioning Control
Positioning Control includes position control, interpolation control, speed control, speed/position conversion

control, position/speed conversion control.

3.1.1 Position Control
Positioning control from start address (present stop position) to goal address (transfer amount) for the
assigned axis.

1) Control by Absolute method (Absolute coordinate)

(1) Positioning control from start address to goal address (the address assigned by positioning data).
(2) Positioning control is carried out based on the address assigned (origin address) by homing.
(3) Transfer direction shall be determined by start address and goal address.

0 Start address < Goal address : normal direction positioning

[0 Start address > Goal address : reverse direction positioning

[ Example ]
0 When Start address : 1000, O Goal address : 8000, this will be normal direction and transfer amount

shall be 7000 (7000=8000-1000).

0 1000 8000
| + | | | | | |
I I I I I I I

¢ Transfer amount: 7000 >

Start address Goal address

0 Software Package setting

Goal Circular Operation | Dwell Circular
Items of Step ’ Control | Operation | Operation " . ) M Acce./ P . ) .
Coordinate position interpolation aux. speed time | interpolation
ition d No. method pattern method ) code dece. No. o
position data [pulse] Point [pulse] [pls/s] [0] direction
i 1| Absoute | TSUOM | gqg Single 8000 0 0 1 100 0 cw
Setting control g
O Program
i
K T
BT
=1 _H
A0 TR T&T | BT AT
s
- o 5 L§ ' -3
|k — ———= e} 25 S N Bt L il
Error
information gy f i arurl L [ s i L
K 4 N 1
i L B 15N
w07 | 18 T T L wom
L
Lo Sl i
L& 1 [ LI
e t1191 [ iLt
=P p—— ~ —— <2l el M} L
Operation
information  pasE  |EcE Tk

Program 3.1 Basic(Floating point setting)

O A control by Absolute method (Absolute coordinate) shall start only in the state that the origin is determined.
0 If starting without determining the origin, error 234 will occur.
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2) Control by Incremental method (Relative coordinate)
(1) Positioning control as much as the goal transfer amount from start address.
(2) Transfer direction shall be determined by the sign of transfer amount.

0 Transfer direction (+) or no sign : normal direction (address increase) positioning
. reverse direction (address decrease) positioning

[tems of

position data

Setting

O Transfer direction( - )

Start Address

» Reverse

Normal <

-

et

Transfer direction when transfer amount (-)

Transfer direction when transfer amount (+)

[Example]
00 When Start address : 5000, [ Goal address : -7000, this will be reverse direction and positioning will

be at the point of —2000.

—2000 0

5000

t

R

A Reverse positioning control (transfer amount-7000) 4

d

|«

Goal address

Start address

0 Software Package Setting
Goal Circul Operati Dwell Circul
Step | . . Control | Operation | Operation (_)? . IrCl_J o M Acce./ peration _We . e a_r
Zoordinate position interpolation aux. speed time interpolation
No. method pattern method ) code | dece. No. o
[pulse] Point [pulse] [pls/s] O] direction
Position .
1 Incrementa End Single -7000 0 0 1 100 0 CwW
control

O Program

Same as Program 3.1.
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Chapter 3 Function

3.1.2 Interpolation Control
1) 2 axis linear interpolation control
This carries out Linear interpolation control at the start address (present stop position) using the 2 assigned
axis.
The available axis combinations for interpolation control are 3 types : Xand Y, Xand Z, and Y and Z.

(1) Control by Absolute method (Absolute coordinate)

A) This carries out the linear interpolation by 2 axis from Start address to Goal address (the address assigned
by positioning data).
B) Positioning control is carried out based on the address assigned by homing.
C) Transfer direction shall be determined by Start address and Goal address of each axis.
[0 Start address < Goal address : normal direction positioning
0 Start address > Goal address : reverse direction positioning

Normal (Y)

7

\Goal address

X2, Y2)

Y axis Start address
transfer amount *1, Yl)\

| Action by X,Y linear interpolation

Reverse - pNormal (X axis)

= Y
A 4

X axis transfer amount X2

Reverse

[Example]
00 When Start address (1000, 4000), O Goal address (10000, 1000), the action is as follows.

() start address
4000

Y axis transfer amount|
(1000-4000=-3000)

Goal address

1000
|
|
- 0 i » (X)
10000
y
0 Software Package Setting
Goal Circul Operati Dwell Circul
Items of Step | . . Control Operation | Operation (_)é . ”Cl.J & M Acce./ pefation _we . e a.r
oordinate position | interpolation aux. speed time interpolation
. No. method pattern method . code | dece. No. o
position data [pulse] Point [pulse] [pls/s] 0] direction
i 1| Absote | OSTON gng Single | 10000 0 0 1 100 0 cw
X Setting control g
Position .
Y Setting 1 Absolute control End Single 1000 0 0 1 100 0 Cw
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Release of
prohibited
output if
error occurs

Release of
prohibited
output if
€error occurs

As at the linear interpolation start, 2 or 3 axis act synchronously, cares should be taken in using.
1) The available operation pattern is End, Go-on and operation method is Single, Repeat.
If set as Continuous, it shall be processed as End.
2) The available auxiliary operation is as follows.
Speed override, Stop, Emergency stop, Skip, Zone output permitted,
3) The command that is not used at the linear interpolation operation is as follows.
Position/Speed switching control, Position override, Continuous operation, Position/Speed override.
4) The auxiliary data related to the operation that acts based on the main axis during linear interpolation operation is as follows.
Operation method, operation pattern, Speed limit, Dwell time,
5) The main and subordinate axis shall be determined by the positioning address amount of operation step.
(1) main axis : the axis whose positioning address amount of the corresponding operation step number is bigger among X, Y, Z axis.
(2) subordinate axis : the axis whose positioning address amount of the corresponding operation step number is smaller among X,
Y, Z axis. ; At this time, the speed, acceleration/deceleration time, bias speed of the subordinate axis shall be recalculated.
6 ) The items that acts based on the setting value of each axis are as follows.
; Backlash compensation amount, Software high limit, Software low limit, Position pass time, Zone setting area among the items of
parameter

O Program
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1L =11 £ |dEi 2 K 5
il = 2w i[ S
o _IFE R
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hII-'\.!III ST
-
§ STANE
&l
2
1T
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Program 3.2 Basic (Linear interpolation)

Xaxis
information
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Chapter 3 Function

(2) Control by Incremental method (Relative coordinate)
A) Positioning control from start address to the position including goal transfer direction and transfer amount
of each axis.
B) Transfer direction shall be determined by the sign of transfer amount of each axis.
- Transfer amount (+) or no sign : hormal direction (address increase) positioning
- Transfer amount ( - ) : reverse direction (address decrease) positioning

Normal (Y)

77

Y axis Start address

transfer amount (X1, Yl)\

\Goal address

[}
|
i X2, Y2)
|
[}

N , \ , A
! Action by X, Y linear interpolation
Reverse = — # Normal (X axis)
[l L]
l X1 X axis transfer amount X2
Reverse

[ Example ]
0 When Start address (1000, 4000), O Goal address (9000, -3000), the action is as follows.

) Start address
4000

Y axis transfer amount |

(-3000)
1000 Goal address
- »(X)
10000
A J X axis transfer amount (9000
0 Software Package Setting
Goal Circul Operati Dwell Circul
Items of Step ’ Control Operation | Operation 9? . IrCl_J ar M Acce./ peraion _We . e a_r
Coordinate position | interpolation aux. speed time interpolation
ition d no. method pattern method . code | dece. No. o
position data [pulse] Point [pulse] [pls/s] 0] direction
i 1 | incrementa | FOSN End Single 9000 0 0 1 100 0 cw
X Setting control g
i 1 | incrementa | POSN End Single 3000 0 0 1 100 0 cw
Y Setting control g
O Program

Same as Program 3.2.
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2) 3 axis Linear Interpolation Control
This carries out the linear interpolation control from Start address (present stop position) using 3 assigned
axis.
(1) Control by Absolute method (Absolute coordinate)
A) This carries out the linear interpolation by 3 axis from Start address to Goal address (the address assigned
by positioning data).
B) Positioning control is carried out based on the address assigned by homing.
C) Transfer direction shall be determined by Start address and Goal address of each axis.

[0 Start address < Goal address : normal direction positioning
0 Start address > Goal address : reverse direction positioning

Normal (Y)
A «— Goal address

N

Action by X, Y, Z
Linear interpolation

[}
[}
[}
Start address :
[}
(X1, Y1, 21) : .,
[}
[}
[}

z2

Normal (2)
Y axis transfer amount

Z axis
trandfer amount vi

Z1 X axis transfer amount
Reverse Normal (X)

- X1 X2

-l

|‘

Reverse

Reversey

[ Example ]
0 When Start address (2000, 1000, 1000 ), 0O Goal address (5000, 5000, 4000), the action is as follows.

Normal (axis2)
Y Goal address

4
[ ——— 4/ Positioning address

Normal (axis3) 4

|

|

|

| Axis2 transfer amount
: (6000-1000=5000)
|

|

T

|

Axis3 transfer amount Start address

(4000-1000=3000) T _ a4k (present stop position)
1000 — - —————— [ A
10003~ ==\ | .
Reverse —+—+—+—+——+—+—+—+—+—» Normal (axis1)
2000 5000
Axis1 transfer amount
(5000-2000=3000)
Reverse
Reverse
0 Software Package Setting
. . Goal Circular Operation Dwell Circular
Items of Step . Control | Operation | Operation " . ) M Acce./ P ) ) .
Coordinate position interpolation aux. speed time interpolation
. no. method pattern method A code | dece. No. o
position data [pulse] Point [pulse] [pls/s] [0] direction
i 1 | Absoute | POSUON | gng Single 5000 0 0 1 100 0 cw
X Setting control g
Position
i 1 Absolute End Single 6000 0 0 1 100 0 CwW
Y Setting control g
i 1 | Absoute | POSTON | gng Single 4000 0 0 1 100 0 cw
Z Setting control g
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(2) Control by Incremental method (Relative coordinate)
A) Positioning control from start address to the position including goal transfer direction and transfer amount
of each axis.
B) Transfer direction shall be determined by the sign of transfer amount of each axis.
- Transfer amount (+) or no sign : hormal direction (address increase) positioning
- Transfer amount ( - ) : reverse direction (address decrease) positioning

Action by X, Y, Z axis
linear interpolation

[}
[}
[}
Start address :
[}
*1,Y1,21) \ v
[}
[}
[}

Vl

Normal (2)
Y axis transfer amount

trans{gr amount
Y1

2 X axis transfer amount
Reverse Normal (X)

- X1 X2

-l

Reverse

Reversey

[ Example]

O When X transfer amount : 10000, Y transfer amount : 5000, Z transfer amount : 5000, the action is as

follows.
~--Normal (@xis2) ----------, 44— Stop address after positioning
1 AN completion
| N y N
1 ~ N
1 SN AN
1 I~ N
1 ~ N
I T S A e ¥
1

Normal @xis3)_ axis3 transfer amgunt
(5000) 5000 Axis2 transfer amount
(5000)

Start address
(present stop position)

4 Axis1 transfer amount (10000)

4vYy

Reverse 1t f p Normal (axis1)
5000 10000
Reverse
Reverse
0 Software Package Setting
Goal Circul Operati Dwell Circul
Items of Step ) Control | Operation | Operation (,)? . "C‘f & M Acce./ peration ,We ) e a'r
Coordinate position | interpolation aux. speed time interpolation
ition dat no. method pattern method : code dece. No. -
position data [pulse] Point [pulse] [pls/s] O] direction
Position .
X Setting 1 Absolute control End Single 10000 0 0 1 100 0 Cw
i T Single | 5000 0 0 1 100 0 cw
Y Setting control g
i R Single | 5000 0 0 1 100 0 cw
Z Setting control g
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The Program is same as Program 3.2.
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3) 2 axis Circular interpolation control

0 2 axis circular interpolation control begins the interpolation operation to the traveling direction of each axis
using 2 motors and there are 2 kinds of methods : Middle point method that passes the assigned position
and Center Point method that acts as an circle using the assigned position as a center position.

0 The available axis combination for circular interpolation control are 3 types: Xand Y, XandZ, Y andZ.

(1) Circular interpolation control by Middle point assigned method
1) Control by Absolute method (Absolute coordinate)

(A) This carries out Circular interpolation from Start address to Goal address through the assigned
Middle point address.

(B) The circle is made around the crossing point created by vertical bisection of Start address and
Middle point address or Middle point address and Goal address.

Middle point address
(Circle address) Action by circle interpolation

o < Goal address

(Positioning address)

Normal
A

Start address

Center point of circle
(present stop position) “

Reverse <

'\ » Normal

QOrigin
v
Reverse

(C) Circular interpolation control can not be used with control unit “Degree”.
(D) Transfer direction shall be determined by APM module

[ Example]

0 When X transfer amount : 13000, Y transfer amount ; 9000, the action is as follows in case that X auxiliary
point :10000, Y auxiliary point : 7500, rotation direction :CW, main axis :X, subordinate axis :Y.
0 Software Package Setting

<Operation Data>

. . Goal Circular Operation Dwell Circular
Items of Step . Control | Operation | Operation " . ) M Acce./ P . ) .
Coordinate position | interpolation aux. speed time interpolation
. no. method pattern method A code | dece. No. o
position data [pulse] Point [pulse] [pls/s] 0] direction
i 1 | Absolte | TOSHOM| g Single | 13000 10000 0 1 1000 0 cw
X Setting control g
Position
i 1 Absolute End Single 9000 7500 0 1 1000 0 cw
Y Setting control g

<Command window>

Circular interpolation Step

i 8 : Execution
operation Subordinate axis Y

[EEN
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O Program
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Program 3.3 Basic (Circular interpolation)

As at Circular interpolationstart 2 axis act synchronously, cares should be taken.
1) The available operation pattern is End, Go-on and the operation method is Single, Repeat.
If set as Continuous, it shall be processed “Go-on”.
2) The available auxiliary operation is as follows.
Speed override,Stop, Emergency stop, Zone output permitted,
3) The command that is not used at the linear interpolation operation is as follows.
Position/Speed switching control, Position override, Continuous operation, Position/Speed override
4) The auxiliary data related to the operation that acts based on the main axis during linear interpolation operation is as follows.
Operation method, operation pattern, Speed limit, Dwell time,
5) The items that acts based on the setting value of each axis are as follows.
; Backlash compensation amount, Software high limit, Software low limit, Position pass time, Zone setting area among the

items of parameter
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2) Control by Incremental method (Relative coordinate)
(A) This carries out the circular interpolation from Start address to Goal address through the assigned
middle point address.
(B) The circle is made around the crossing point created by dividing the Middle point address calculated
by transfer amount from Start address to Middle point address and Goal address calculated by
transfer amount from Middle point address to Goal address into two vertically.

Action by circle interpolation

Normal Middle point address
A \ k"‘/ Goal address
Transfer amount to - . l Transfer amount to
Middle point address — | | Goal address
- | |
-y & — A — == —
- I Start address : I
_ |
! | CentTr point of circle
. | ! '
1 | ! |
_ 1 ! ! >
Reverse 4 T | LA I L L B » Normal
> '
v 1 Transfer amount to [
. Middle point address

Reverse
Transfer amount to Goal address .

(C) Circular interpolation control can not be used with control unit “Degree”.
(D) Transfer direction shall be determined by APM module

[ Example]

0 When X transfer amount : 13000, Y transfer amount : 9000, the action is as follows in case that X aux.
Point :10000, Y aux. point: 7500, rotation direction; CW, main axis: X, subordinate axis: V.
0 Software Package Setting

<Operation Data>

. . . Goal Circular Operation | Dwell Circular
Items of position | Step ) Control | Operation | Operation o . . M Acce./ P ) . )
Coordinate position | interpolation aux. speed time | interpolation
no. method pattern method A code | dece. No. o
data [pulse] Point [pulse] [pls/s] [O] direction
i 1 | Retve | TSN | g Single | 13000 10000 0 1 1000 0 cw
X Setting control g
Position
i 1 Relative End Single 9000 7500 0 1 1000 0 cw
Y Setting control g

<Command Window>

The Program is same as Program 3.3.

Circular interpolation Step 1

i 8 : Execution
operation Subordinate axis
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(2) Circular interpolation control by Center point assigned method
This is the Circular interpolation control to assign the Goal address of circular interpolation and the center
point of circle.

1) Control by Absolute method (Absolute coordinate)

(A) This carries out the circular interpolation to Goal address by the circle whose radius is the distance
from Start address to the assigned Middle point address.

Normal
A Action by circle interpolation

Goal address

Center point of circle

Reverse ¢ » Normal

v
Reverse

(B) If Goal address equals to the Start address, the positioning for the circle whose radius is from Start
address to the center point of circle shall be done.

Normal
A

Start address = Goal address

Center point of circle

Reverse » Normal
< »

v
Reverse

(C) Circular interpolation control can be not used with control unit “Degree”.
(D) Transfer direction shall be determined by S/W package or Program.
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[Example ]

00 When X current position : 0, X goal position : 0, Y current position : 0, Y goal position : 0,

the action is as follows in case that X aux. Point : 1000, Y aux. Point : 1000, rotation direction : CW,

main axis : X, subordinate axis : Y.
0 Software Package Setting

<Operation Data>

Items of position | Step _ Control | Operation | Operation G?él . C|rcg|ar M Acce./ Operation D_WB" ) Clrcula_r
o Coordinate method pattern method position | interpolation aux. code | dece. No speed time interpolation
data ) [pulse] Paint [pulse] T [pls/s] [0] direction
Position )
X Setting 1 Absolute control End Single 0 1000 0 1 100 0 CwW
¥ Setting 1 | Absolute F::E:EET End Single 0 1000 0 1 100 0 cw
<Command Window>
Circular interpolation Step 1 .
! 8 . Execution
operation Subordinate axis
The Program is same as Program 3.3.
<Operation Pattern>
Y axis
A
(1000, 1000)
1000
0
< » X axis

0 1000
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2) Control by Incremental method (Relative coordinate)
(A) This carries out the Circular interpolation to Goal address by the circle whose radius is the distance
from Start address to the assigned Middle point address.

Normal

A Action by circle interpolation

Goal address

Radius ) .
Center point of circle

Reverse ¢ » Normal

v
Reverse

(B) If transfer amount is “0”, the positioning of the circle whose radius is from Start address to the Middle
point address of the circle shall be done.

Normal
A

Start address = Goal address

Center point of circle

Reverse y, Normal
l Ll

v
Reverse

(C) The circular interpolation control cannot be used with control unit “Degree”.
(D) Transfer direction shall be determined by S/W package and Program.
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[Example ]

O When X transfer amount : 13000, Y transfer amount : 9000, the action is as follows in case that X aux.

Point :10000, Y aux. point: 7500, rotation direction :CW, main axis :X, subordinate : Y.
0 Software Package Setting

<Operation Data>

. . Goal Circul Operati Dwell Circul

Items of Step | . Control | Operation | Operation (_), . |rcg & M Acce./ perafion ,We ) reu a'r
oordinate position | interpolation aux. speed time interpolation

ition d no. method pattern method ; code dece. No. -

position data [pulse] Point [pulse] [pls/s] [0] direction
. Position .
X Setting 1 Relative control End Single 13000 10000 0 1 100 0 cw
Position
i 1 Relative End Single 9000 7500 0 1 100 0 cw
Y Setting control g

<Command Window>

Circular interpolation Step 1

i 8 : Execution
operation Subordinate axis | Y

The Program is same as Program 3.3.

<Operation Pattern>

Y axis
A

1’st start 2’nd start
1000

( 1000, 0) (3000, 0)

A

P X axis
0 2000 4000
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3.1.3 Speed Control (Equal Speed Operation)
O This controls the speed by the setting speed until deceleration stop command is entered after execution by
positioning start.
(If the operation stops by deceleration stop command, it becomes “origin unsettled state”.)
[0 Speed control contains 2 types of start : Normal direction start and Reverse direction start.
0 Normal direction : when position address is positive number (+) (“0” included)
0 Reverse direction : when position address is negative number (-)
0 In case of using speed control, the following items of positioning data does not effect.

Goal Circular Operation | Dwell Circular
Items of Step ) Control | Operatior | Operation - . ) M Acce/ P ) . )
o Coordinate method S method position | interpolation aux. code | dece. No speed time interpolation
Position Data ’ g [pulse] Point [pulse] | [pists] [0] direction
Items that does not effect__4 4 4 4

0 In case of using M code, please use only “With” mode.
(If using “After” mode, M code “ON” signal does not output.)

0 In case of changing the operation step no., it is required to use “Start step no assignment”.

0 When using the current position during operation, it is required to set “Position during Equal speed
operation” from “Extended parameter” of S/W Package as “Indication”.
(The current position can be displayed only in the state that the origin is determined.)

0 Action Timing
Speed
A
Setting speed |_____________
Dwell time
~ Time
On
Start command A
On
In operation |
It does not “ON”
o . even if stop
Positioning end signal
n
Deceleration stop command A

[ Example ]

0 Software Package Setting
l Circul tion | Dwell |  Circul
, Direction | Step ) Control | Operation | Operation G?é . m{ & M Acc./ Operaton _We ) reu a_r
' o Coordinate method atiern method position | interpolation aux. code dece. No speed time interpolation
. Setting ) P [pulse] Point [pulse] T [pls/s] 0] direction
: 1| mbsoute | SPU | Goon Single 100 0 1 1 1000 0 cw
L _l\l_o_r[n_a_l ) control g
: 2 | Avsole | SPeed End Repeat 100 0 2 1 2000 0 cw
L f%fe\_/(fr_s_e_ control P
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O Program
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3.1.4 Speed/Position Conversion Control
0 The setting axis by positioning start carries out the speed control and is converted from speed control to
position control when speed/position conversion signal is entered to the positioning module inside or outside,
and then carries out the positioning as much as goal transfer amount.
0 Speed/Position Conversion control can be operated to the normal direction and reverse direction.

— Goal Circular Operation | Dwell Circle
Direction | Step | . . Control Operation | Operation " . . M Acc./ P ) . .
Zoordinate position | interpolation aux. speed time interpolation
Settin no. method pattern method ) code dec.No. o
s _e_ ng - [pulse] Point [pulse] [pls/s] [O] direction
Normal 1 Relative Speed Go-on Single 1000 0 1 1 1000 100 Ccw
Reverse 2 Relative Speed End Repeat -1000 0 2 1 2000 100 Ccw

The item that does——j
not effect
O Direction of Speed/Position conversion control (normal/reverse) shall be determined by the sign of
position address.

(In this case, all is processed by Absolute method regardless of Absolute/Relative method.)

*1 (normal direction) : when position address is positive (+)

*2 (reverse direction) : when position address is negative (-)

0 0...According to the selection of position indication (“indication”/"no indication”) from “Position Indication
during Equal speed operation” of Extended parameter, the current position shall be indicated
differently.

Position indication “indication” : The origin is determined at speed control and the current position is
indicated and it operates from “0” to Goal position during position
control conversion

Position indication “no indication” : The origin is not determined at speed control and the current position

is s indicated as “0" and it operates from “0" to Goal position during
position control conversion.

0 Action Timing
Acckleration gection
Spﬂed 4—» gSpeed  Position
Setting speed |------- R control ¢ _control Assigned transfer amount
| Dwelltime
»Time
On
Start command A
On
. A
In operation
On
A
Speed/Position conversion signal $
(External input signal) ’(
S
A
Speed/Position conversion signal  J

U Program

Program is same as Program 3.4.
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3.1.5 Position/Speed Conversion Control
0 The setting axis by positioning start carries out the position control and is converted from position control to
speed control when position/speed conversion signal is entered to the positioning module inside, and then it
stops by deceleration stop or SKIP operation or continues next operation.
0 Position/Speed Conversion control can be operated to the normal direction and reverse direction.

E_ o _ N _._ N . X Goal Circular Operation | Dwell Circle
\ Direction | Step ) Control | Operation | Operation " ) . M Acc./ . ) .
' ) o Coordinate method R method position | interpolation aux. code Dec. No speed time interpolation
,  Setting ) [pulse] Point [pulse] T [pls/s] [0] direction
E Normal 1 Absolute Speed Go-on Single 10000 0 1 1 500 100 cw
E Reverse 2 Absolute Speed End Repeat -10000 0 2 1 600 200 cw
“The item that does 4 4 4 4
not effect
0 The direction of Position/Speed conversion control (normal/reverse) shall be determined by the sign of
position address.
*1 (normal direction) : when position address is positive(+)
*2 (reverse direction) : when position address is negative(-)
0 Action Timing
Acceleration section
Spﬁed «4—» Position  Speed
i control control
Setting speed|------- B ;
R Dwell time
» Time
On
Start command A
On
. A
In operation
. On
Internal Position/Speed A
conversion signal
On
Deceleration stop command 4 v
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O Program
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Program 3.5 Position/Speed Conversion Control
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| 3.2 Operation Mode

0 Operation mode describes various configuration for how to operate the positioning data using several operation
step no and how to determine the speed of position data.
00 Operation mode types are as follows.

Control Operation Operation
Others
method pattern method
End Single
End Repeat
Position Go-on Single
control Go-on Repeat
Continuous Single m Linear/Circular interpolation function is not used.
Continuous Repeat m Linear/Circular interpolation function is not used.
End Single m Linear/Circular interpolation function is not used.
Speed control Go-on Single .
. m not available
Continuous Repeat

[0 Operation mode shall be set from PLC Program or Operation data of Software Package.

[0 Operation data can be set by max. 400 from operation step no. 1 00 400 at each axis.

_____________ . . Goal Circular Operation | Dwell Circle
Type of Step _ Control | Operation | Operation N . . M Acc./ . . .
Coordinate position interpolation aux. speed time interpolation
: no. method pattern method . code dec. No. o
_ Operation data [pulse] Point [pulse] [pls/s] 0] direction
. 1 - End . ) -2147483648 0 1 0 0
Setting Absolute | Position Single 2147483648
- relative speed go-en repeat 0 v . . . . cw.eew
range/Type i
400 conti 47483647 2147483647 65535 4 1000000 | 50000

00 With one time start command, positioning operation method by one operation step positioning data and
positioning operation method by several operation step in order shall be determined by operation mode of each

positioning data set by the operator.
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3.2.1 End Operation (Single)

1) With one time start command, the positioning to the goal position is executed and the positioning shall be

completed at the same time as the dwell time proceeds.

2) The positioning completion of this operation mode can be used as operation mode of last positioning data of

Go-on operation mode and Continuous operation mode.

3) Operation direction shall be determined by position address.
4) Operation action is trapezoid type operation that has acceleration, constant, deceleration section according to
the setting speed and position data but the operation pattern according to the setting value is as follows.

a) Normal operation pattern

Speed

Dwell time
< N
<

- Time

On
A
Start command
On
A
In operation

On

In acceleration

On

In constant speed

In deceleration

1

In dwell

Positioning completion

On
On
A;

b) Abnormal operation pattern

When operation speed is set as “higher” than position transfer amount

When operation speed is set as same as bias speed

Speed
¢ Dwell time »
Time
»
L
Start command —|
On
)
In operation ————
P On
In acceleration
In constant speed o0
In deceleration on
Dwell time
On
Positioning
completion

Speed

Bias speed ¢ Dwell time N

Time
»

Start command —|

y

0
In operation ———

In acceleration

In constant speed

In deceleration

On

Dwell time

Positioning
completion

3-22




Chapter 3 Function

[ Example]
00 Operation pattern
Speed
Operation mode : End _ Operation mode : End
Operation step no.: 1 Operation mode : End Operation step no.: 3 Operation mode : End X
Operation step no.: 2 Operation step no.: 4 ‘T|me
On
A A A A
Start command
On
In operation A A A /
0 Software Package Setting
Step , Control | Operation | Operatior G(,),al ) Clrcglar M Acc./ Operation D_WQH ) Clrcle'
Coordinate position interpolation aux. speed time interpolation
No. method pattern method ) code dec. No. -
[pulse] point [pulse] [pls/s] O] direction
1 Absolute | Position End Single 10000 0 0 1 1000 0 Ccw
2 Absolute Position End Single 20000 0 0 1 500 0 Cw
3 Absolute Position End Single 30000 0 0 1 1000 0 CwW
4 Absolute Position End Single 40000 0 0 1 500 0 CwW
O Program
o e
iaL ) ]
— { b Lo B
= FEL o
— P p——————— 1. U [ e -
BT =TI i Tog e o X i E S
[} il o= T |-
" " . “
= . 4
— LS B il L o

H i
bt B bt i }
Axis operation  AXis error
information information

|~ F— - — )

Axis operation  AXis error
information information

Program 3.6 End Operation (Homing)
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3.2.2 End Operation (Repeat)

1) With one time start command, the positioning to the goal position is executed and the positioning shall be
completed at the same time as the dwell time proceeds.

2) The operation type of Repeat operation mode is same as that of Single operation but the different thing is to
determine next operation by operation step no. assigned by repeat step no. change command after positioning
completion of Repeat operation mode.

3) Therefore, if Repeat step no. change command was not executed, the step no.“1” shall be assigned after
positioning completion of Repeat operation mode and operated at next Start command. Thus, this operation
can be used for the structure that several operation steps are repeated.

4) In case that operation step is set as the value except “0” (1~400) when Indirect Start, the positioning operation
shall be done with the setting step no. regardless of the current operation step no. But, if the step no. is set as
“0", the positioning operation shall be done with the current step no. changed by Repeat operation mode.

5) Operation direction shall be determined by position address.

6) Repeat operation step no. change command is available to execute during operation.

[Example 1 ] When operating only by Start Command [In the case of step no = “0"]

00 Operation Pattern

Speed . As operation step no. has .
Operation mode : End (single) not changed after repeat | Operation mode : End (single)
operation, it operates
step no."1" again.
Operation mode : End (repeat) Operation mode : End (repeat)
Operation step no.: 1 Operation step no.: 2 Operation step no.: 1 Operation step no.: 2 ;I'ime
Ll
On
Start command A A A A
On
A A A A A
In operation
0 Software Package Setting
oo ) ) Goal Circular Operation | Dwell Circle
1 No. of program | Step , Control Operatior | Operatior " . . M Acc./ P . . X
I Coordinate position interpolation aux. speed time | interpolation
+ start command no. method pattern method . code dec. No. o
R [pulse] point [pulse] [pls/s] [O0] direction
E 1,3 1 Absolute Position End Single 10000 0 0 1 1000 0 Ccw
: 2,4 2 Absolute Position End Repeat 20000 0 0 1 500 0 Cw
E 3 Absolute Position End Single 30000 0 0 1 2000 0 CwW
E 4 Absolute Position End Repeat 40000 0 0 1 3000 0 Ccw

Operation step 3, 4 does not start.

O Program

Program is same as Program 3.6.
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[Example 2 ] When operating Start command and Repeat operation step no. assignment

[In the case of step no =“0"]

0 Operation Pattern

Speed : If continued to o
. . perate by start
Operation mode : End (single) :;gsg:nggﬁr:tlon step no. command, it operates operation
step no. 3=>4 repeately.
peration mode : End (repeat) f Operation mode: Operation mode : End (repeat)
End (single)
Operation step no: 1 peration step no: Operation step no: 3 Operation step no: _Time
| -
On
A A A A
Start command
On
. A A A A
In Operation
On
. A
Repeat operation step
no. assignment
0 Software Package Setting
i _____________ . . Goal Circular Operation Circle
' No. of program | Step ) Control | Operatior Operation s . . M Acc./de P Dwell time | . .
' Coordinate position interpolation aux. speed interpolatio
1 start command no. method | pattern method . code cno. 0] o
L [pulse] Point [pulse] [pls/s] n direction
‘ 1,3 1 Absolute | Position End Single 10000 0 0 1 1000 0 Ccw
E 2,4 2 Absolute | Position End Repeat 20000 0 0 1 500 0 Cw
E The change of the number by Repeat operation step no. assignment [APM_SRS: rising edge 1]
3 Absolute Position End Single 30000 0 0 1 2000 0 CwW
4 Absolute Position End Repet 40000 0 0 1 3000 0 cw
O Program
iy 8
-\.l_"a
™ B
= (& =i Mkl
g 5]
— r — [ =
a0 mf + [ o
| s i D N
[} (e - L= B
lid - -
]
- 5 WO =
Rk
Axis operation  Axis error
information information 1
Ly
Axis operation  Axis error
information information St SIS
e
Axis error
information EEF (MEOEE K
Tk

Program 3.7 End Operation(Repeat operation step no. change)
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3.2.3 Go-on Operation

1) With one time Start command, the positioning to the goal position of operation step is executed and the
positioning shall be completed at the same time as dwell time proceeds and without additional start command,

the positioning of operation step for (current operation step no. +1) shall be done.
2) Go-on operation mode is available to execute several operation step in order.

3) Operation direction shall be determined by position address.

[ Example ]

0 Operation Pattern

Speed

Start operation step no.: 1

peration mode : Go-on

Dwell time

Dwell time

Operation mode :

Operation mode : End

Go-on peration mode : End
Operation step no: 1 peration step no: 2 Operation step no: 3 peration step no: 4 'ﬂme
On
A A
Start command
On
in Operation A \
0 Software Package Setting
_______________ ) ) Goal Circular Operation Dwell Circle
No. of program Step . Control | Operatior | Operatior " . R M Acc./ P R . X
Coordinate position interpolation aux. speed time interpolation
start command no. method pattern method . code dec no. o
_______________ [pulse] Point [pulse] [pls/s] 0] direction
1 Absolute Position Go-on Single 10000 0 0 1 1000 0 CwW
1 2 Absolute Position Go-on Single 20000 0 0 1 500 0 CW
3 Absolute Position End Single 30000 0 0 1 800 0 cw
2 4 Absolute Position End Single 40000 0 0 1 500 0 Ccw
O Program

Program is same as Program 3.6.
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3.2.4 Continuous Operati

on

1) With one time Start command, the positioning for operation step set by continuous operation mode is
executed to the goal position without stop and the positioning shall be completed at the same time as dwell

time proceeds.

2) If you want to operate with the position and speed of next step before the operation step that is active
currently reaches the goal position, the operation by Next Move continuous operation command is available.

3) With Next Move continuous operation command, the operation in the acceleration, constant speed,

deceleration section of Continuous operation is available.
4) Operation direction shall be determined by position address.

[ Example ]

0 Operation Pattern

Speed

Operation mode !
Operation step no:

Operation mode : Continuous

nd (repeat)

Operation stepno : 1 Time
Start command A on
) 3
In Operation
0 Software Package Setting
_______________ . . Goal Circular Operation | Dwell Circle
No. of program Step ) Control Operation | Operation " . ) M Acc./ . .
Coordinate position | interpolation aux. speed time | interpolation
start command no. method pattern method . code | decno. o
[pulse] Paint [pulse] [pls/s] [0] direction
1 1 Absolute | Position | Continuous Single 10000 0 0 1 1000 0 CwW
2 2 Absolute | Position End Repeat 20000 0 0 1 500 0 Ccw
O Program

Program is same as Program 3.6.
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| 3.3 Positioning Start

[0 When the operation stops during position control action by stop cause, the positioning is carried out at the
stopped position address value by starting again.

0 There are 8 kinds of start : 1) General start command, 2) Synchronous start command, 3) Synchronous start
command, 4) Linear interpolation start command, 5) Circular interpolation start command, 6) Homing start
command, 7) Jog start command, 8) Inching start command.

00 When you carries out the Start, the signal in operation should be “OFF”.

3.3.1 General Start

1) Program Start

(1) The general start command to start the positioning operation data at Program is applied to GM4/GM6 and
K200S/K300sS differently.

(2) GM4,GM6 have Indirect start (APM_IST) and Direct start (APM_DST) and MASTER-K200S,K300S have
Indirect start (Command code :4), Direct start (Command code :3) and the start method by P contact
No.(P(n+1)0, P(n+1)5, P(n+1)A).

2) Start by External Input Signal

(1) External command
A) If setting the external start of extended parameter as “permitted” and the command selection as “Start”,
the positioning operation data starts according to the current operation step no. whenever the external
input signal is “On”.
B) If setting the external start of extended parameter as “permitted” and the command selection as “Jog”,
the Jog high speed operation (normal rotation) is carried out while the external input is “On”.
(2) External auxiliary command
If setting the external start of extended parameter as “permitted” and the command selection as "Jog” ,
the Jog high speed operation (reverse rotation) is carried out while the external auxiliary command input
is “On”.

3.3.2 Simultaneous Start

1) It carries out the synchronous start operation for 2 axis, 3 axis positioning operation data by internal
synchronous start command according to the axis information and the setting step.

In this case, the external synchronous start of extended parameter should be set as “prohibited”.

2) If stop command is entered during synchronous start operation, reduce the speed and stop the corresponding
axis and if the internal synchronous start command is entered again, the positioning operation is carried out
according to Relative coordinate or Absolute coordinate in case that the synchronous start setting step no. is
the current operation step no.

3) It carries out the synchronous start operation for 2 axis, 3 axis positioning operation data by external input
signal according to the axis information and the setting step.

4) Set the external synchronous start of the corresponding axis for the synchronous start of extended parameter
as “permitted” and execute the internal synchronous start command first. Then it shall be “the state in
operation” and if the external synchronous start input signal is “ON”, it starts synchronously for the positioning
operation.
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3.3.3 Synchronous Start

1)

2)

Synchronous start by Position(SSP)

(1) Synchronous Start by Position command is carried out only in case that the main axis is in the origin
determination state.

(2) Synchronous Start command starts by the synchronization of the subordinate axis according to the current
position of the main axis.

(3) SSP carries out the SSP command at the subordinate axis.

Thus, if setting the command axis and the main axis equally, Error 347 will occur.

(4) If SSP command is executed, it becomes the state in operation and the actual operation is carried out at the
subordinate axis where the current position of the main axis is the setting position of the position
synchronous start.

(5) The setting step no. of position synchronous start should be set as the start step no. of the main axis.

(6) In case of cancellation after executing the SSP command at the subordinate axis, if you execute the stop
command, the SSP command shall be released.

Synchronous start by Speed(SSS)

(1) Synchronous Start by Speed (SSS) command starts to operate by the speed synchronization of the
subordinate axis when the main axis starts according to the Synchronous Start by speed rate.

(2) Even if the subordinate axis is set as position control mode, the operation of main axis repeats at the same
time with the start and the stop. The rotation direction of the subordinate axis is the same as the rotation
direction of the main axis.

(3) If SSS command is executed at the subordinate axis, it becomes the state in operation and maintains the
state in SSS operation until the SSS command is released by stop command.

(4) When setting the Synchronous start by speed rate, the main axis rate > the subordinate axis rate. If not,
error 356 will occur.

Subordinate axis rate

Synchronous start by speed rate =
Main axis rate

(5) If the speed synchronization command is executed in the state that M code is “ON”, Error 353 will occur.
Thus, release the M code before using.

(6) The setting of main axis is available for X, Y, Z axis, Encoder.

(7) For speed synchronization by encoder input, please refer to Article 3.7.2 Encoder Operation pulse input..
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3.3.4 Linear Interpolation Start (APM_LIN : Rising edge 1)
1) 2 axis Linear Interpolation Control

(1) This function exists only for 2 axis or 3 axis positioning module (G4/6F-PP20,G4/6F-PP2D,G4/6F-PP30,
G4/6F-PP3D) and means the command to operate the 2 axis transfer path to be linear.

(2) As 2 axis act synchronously at the linear interpolation start, cares should be taken in using.

(3) When 2 axis linear interpolation start command, it is divided into the main axis and the subordinate axis by
the positioning transfer amount of 2 axis (X-Y, Y-Z, X-2).

; The speed data of the subordinate axis is processed as the following operation formula.

Main axis speed x Main axis distance

Subordinate axis speed =

Main axis distance

0 Terminology Definition

Main axis : the axis that has a large positioning transfer amount of the corresponding operation step no. from 2
axis (X-Y, Y-Z, X-Z).

Subordinate axis : the axis that has a small positioning transfer amount of the corresponding operation step no.
from 2 axis (X-Y, Y-Z, X-Z).

; In this case, the speed, acceleration/deceleration time, bias speed of the subordinate axis shall be
re-calculated.

(4) The available operation mode is limited as End operation, Go-on operation.
(5) The operation speed of the subordinate axis during 2 axis linear interpolation operation is not indicated.

2) 3axis Linear Interpolation Control
(1) This function exists only for 3 axis positioning module (G4/6F-PP30,G4/6F-PP3D) and means the
command to operate the 3 axis transfer path to be linear.

(2) As 3 axis (X-Y-Z) act synchronously at the 3 axis linear interpolation start, cares should be taken in using.
(3) The available operation mode is limited as End operation, Go-on operation.
(4) The fast operation speed during the 3 axis linear interpolation operation is not indicated.

(5) For 3 axis linear interpolation operation, if the axis information is set as “X,Y,Z"and the command axis
selected from 3 axis executes the linear interpolation command, 3 axis will carry out the linear interpolation

operation synchronously. In this case, the 3 axis operation step no. that carries out the interpolation

operation shall be the same step no. for interpolation opeation.

(6) The division of the main axis and the subordinate axis is the same as the case of 2 axis linear interpolation
operation.
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3.3.5 Circular interpolation Start
O This function exists only for 2 or 3 axis positioning module (G4/6F-PP20,G4/6F-PP2D,G4/6F-PP30,G4/6F-
PP3D) and means the command to operate the 2 axis transfer path to be circular.
0 As 2 axis (X-Y, Y-Z, X-Z) act synchronously at the 2 axis circular interpolation start, cares should be taken
in using.
O The circular interpolation operation has the method by center point and the method by Middle point and it is
required to set the circular interpolation method in advance from Common parameter. (S/W Package, PLC

program)
Parameter items Parameter content Setting content
Common parameter | Circular interpolation method 0: middle point, 1: center point

1) Circular Interpolation by Center point
(1) For the circular interpolation operation by the center point, cares should be taken in setting the auxiliary data
(center paint).
(2) The case that operates by using the setting value of aux. Data as actual radius is shown as below.

(This is the case that one from aux. point of 2-axis is set as “0".)

00 When X axis transfer amount : 0.0um, Y axis transfer amount : 0.0um, the action of the case that X axis
center point : -10000.um, Y center point : 0.0um, rotation direction :CW, main axis :X, subordinate axis :Y
axis is as follows.

O Software Package Setting

<Operation Data>

. . Goal Circular Operation Dwell Circular
[tems of Step ) Control | Operation | Operation " ) . M Acc./ ) . .
! » Coordinate Jositior | interpolation aux. speed time interpolation
i Position data | no. method pattern method ) code | Decno. o
____________ [um] Point [um] [mm/m] [O] direction
X Setting 1 Relative Position End Single 0.0 -10000.0 0 1 100.00 0 CwW
Y Setting 1 Relative Position End Single 0.0 0.0 0 1 100.00 0 Ccw

<Command Window>

Circular interpolation Step 1

. 8 _ _ Execution
operation Subordinate axis | Y axis

<Action Pattern>

Normal Y axis
A

§ 10mm

Start position(0,0) = Goal position(0,0)

< ® P X axis

Reverse Center point Normal

v
Reverse

3-31



Chapter 3 Function

(3) The case that does not operate by using the setting value of aux. Data as actual radius is shown as below.

00 When X axis start position & goal position : 0.0um, Y axis start position & goal position : 0.0um,
the action of the case that X axis aux. Point : -10000.0um, Y aux. Point :10000.0um, rotation
direction :CW, main axis :X, subordinate axis :Y is as follow.

0 Software Package Setting
<Operation Data>

\ . . Goal Circular Operation | Dwell Circular
| Items of Step , Control | Operation | Operation " ) ) M Acc./ . ) )
' L Coordinate position | interpolation aux. speed time interpolation
' Position data no. method pattern method ; code Dec no. -
e [um] Point [um] [mm/m] 0] direction
E X Setting 1 Relative Position End Single 0.0 -10000.0 0 1 100.00 0 CwW

i Y Setting 1 Relative Position End Single 0.0 10000.0 0 1 100.00 0 Ccw

<Command Window>
Circular interpolation Step 1 ,
. : . . Execution
operation Subordinate axis | Y axis
<Action Pattern>
Y axis
Normal A
Center point
14.14mm

A

10mm
/Start position(0,0) = Goal position(0,0)

« p X axis
Reverse Normal

10mm

Reverse

0 The radius of circular interpolation for the above action pattern shall be 14.14mm when applying the
operation formula (1.414 x 10mm) and with this radius, it carries out the circular interpolation operation.
(Actual diameter shall be 28.28mm.)

00 The formula that finds the circular interpolation radius by center point is as follows according to
Pythagorean theorem.

Circular interpolation radius = J (Aux.1)? + (Aux.2)?

3-32



Chapter 3 Function

2) Circular Interpolation by Middle point

(1) As in the case of circular interpolation operation by middle point, the setting value of aux. point 1 and aux.
point 2 carries out the circular interpolation operation by the middle point of X axis and Y axis respectively,
cares should be taken in using.

(2) For further information, please refer to Article 3.1.2 Interpolation Control.

(3) This carries out the circular interpolation from Start address to Goal address via the assigned middle point
address.

(4) The circle is made around the crossing point created by vertical bisection of Start address and Middle point
address or Middle point address and Goal address.
The circular interpolation control can not be used with control unit “Degree”.

(6) Transfer direction shall be determined automatically by APM module.

(7) If the of 2 axis middle point is set wrong, the circular interpolation radius deviates from the area available to

operate and Error 286 will occur.
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| 3.4 Positioning Stop

Here describes the causes to stop the axis during positioning.

3.4.1 Stop Command and Stop Causes

The stop command and stop causes are as follow and is divided into Stop per axis and Synchronous stop of all

axis.

1)In case of Stop command and Stop causes per axis, only the axis that has the stop command “ON” or the
stop causes will stop.
But in case that there is Stop command and Stop cause on one axis during linear interpolation/circular
interpolation control, both axis of interpolation control will stop.

2)In case of Synchronous stop command and Stop causes of all axis, both axis will stop at the point that there
is the Stop command "ON” or stop cause.

Manual
Positioning | Homing Jog pulse Stop Axis action state M code "On”
Stop cause * * ' generator . after stop command .
operation axis *3 Signal state
(encoder)
operation
Exceeds Promot | No Error state (error
Soft high P . Prompt stop Per axis 501) No change
By parameter - stop detection -
. limit Output prohibited
setting
4 Exceeds Promot No Error state (error
Soft low sto P detection Prompt stop Per axis 502) No change
limit P Output prohibited
Decelerati . Error 322 | Error 323
Deceleratio | Decelera . . . .
on stop . (operation | (operation | Per axis In deceleration No change
By sequence n stop tion stop ) .
command continue) | continue)
program
¥ Emergenc Error state (error
y stop Prompt stop All axis 481) “OFF”
command Output prohibited
External Promnt Error
high limit Prompt stop No detection sto P Peraxis | state(error492) No change
“‘On” P Output prohibited
By external | External Promot Error
signal low limit Prompt stop No detection sto P Per axis | state(error493) 6 No change
“‘On” P Output prohibited
Emergenc Error state
y stop Prompt stop All axis (error491) “OFF”
‘On” Output prohibited
Dece. . Error 322 | Error 323
By software Deceleratio | Decelera . ; )
Stop . (operation | (operation | Per axis In stop No change
package n stop tion stop . )
command continue) | continue)
*1 : Positioning is the position control, speed control, position/speed conversion control, speed/position conversion control by the
positioning data.
*2 : The external input signal (approximate origin and origin signal) does not effect the positioning control in the state of homing
completion.
According to homing method, rotation direction will change or it stops promptly when external high/low limit “ON".
*3 : If the axis action state after stop is “output prohibited”, execute the output prohibition release command to release the output
prohibition and reset the error no.
*4 : Soft high/low limit by parameter can not be used in the speed control operation mode.
*5 : Sequence program means Function block or MASTER-K program method.
*6 : Error 495 may occur according to rotation direction.
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3.4.2 Stop Processing and Priority

1) Stop Processing
Deceleration stop command has different content of processing according to acceleration section, constant
speed section and deceleration section of operation pattern.

(1) Deceleration/Constant speed section
O In case of deceleration stop by deceleration stop command, as the positioning operation is not completed
by the setting goal position ,
0O positioning completion signal will not occur,
0 After mode of M code mode does not have M code signal “ON".
If indirect start command (step no. = current step no.) occurs in the stop state afterward,
Absolute method operation operates the residual position of the current operation step that is
not outputted, and Relative method operation operates as much as the goal address.

(2) Deceleration section

O Even if deceleration stop command is executed in the deceleration section, the positioning completion
signal, M code signal will occur same as normal stop.

O If deceleration stop command is executed in the deceleration section of Go-on operation mode and
Continuous operation mode, the deceleration stop command is not processed and it carries out the
positioning operation by the setting Go-on operation pattern and Continuous operation pattern of operation
data.

2) Emergency Stop, External Input High/Low Limit Processing
O If Emergency stop command or external input high/low limit is entered during positioning control, the
positioning control will stop and it becomes “output prohibited” state and then error will occur.

3) Priority of Stop Processing
The priority of Stop Processing of positioning module is as follows.
‘ Deceleration stop < Prompt stop ‘
O If encounters the prompt stop cause in the deceleration section in positioning, the prompt stop processing
will be done at that point. But if the prompt stop time is longer than deceleration time, it continues the
deceleration stop processing even if the prompt stop cause occurs during deceleration stop processing.

O If the prompt stop cause occurs during deceleration stop, the processing is as follows.

Positioning speed

Deceleration stop cause

Prompt stop cause— \
\ Stop position by deceleration stop cause
\

Stop position by prompt stop cause

0 Prompt stop causes : O Internallexternal emergency stop, 0 External input high/low limit, 0 Soft high/low limit
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3.4.3 Interpolation Stop

1) If encounters stop command during interpolation operation (2 axis/3 axis linear interpolation, 2 axis circular
interpolation), it carries out the deceleration stop.

2) If indirect start command is executed in the current step when reset after deceleration stop, it continues the
operation to the goal position of positioning operation data. In this case, the operation is carried out differently
according to Absolute coordinate and Relative coordinate.

3) The stop command during interpolation operation is available for internal deceleration stop and external
deceleration stop.

4) The deceleration stop command should be executed in the main axis that is in interpolation operation.

3.4.4 Emergency Stop

1) If encounters the emergency stop while executing the start related command (indirect start, direct start,
synchronous start, synchronous start, linear interpolation start, circular interpolation start, homing start, jog
start, inching start), it carries out the prompt stop.

2) Emergency stop has 2 kinds of method : Internal emergency stop and External emergency stop.

3) In case of internal emergency stop, error 481 will occur and in case of external emergency stop, error 491 will
occur.

4) As in case of emergency stop, it becomes output prohibited state and origin unsettled state, it is required to
execute positioning (homing, floating origin, current position preset) in case of operating by Absolute
coordinate or in the positioning state in order to carry out the positioning operation.

5) In case of 2 axis, 3 axis module, as 2 axis or 3 axis carries out Emergency stop synchronously in case of
emergency stop, it is required to use Emergency stop signal of SERVO driver when using the individual

emergency stop in the SERVO driver.
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| 3.5 Reset after Positioning Stop

1) Reset after Deceleration Stop Command
(1) When encounters the deceleration stop command in Acceleration/Constant speed section,
0 First, deceleration stop and then carry out the positioning operation by operation step set at the indirect start.
0 In case of using With mode of M code mode, M code “ON” signal should be “OFF” to reset.
(2) When encounters the Stop command in deceleration section,
0 If reset after deceleration stop, the next operation step of the current operation step no. will act..
But in case of Go-on operation, Continuous operation, the operation will continue by operation pattern without
treating the deceleration stop command in the deceleration section.
0 In case of using With mode or After mode from M code mode, M code “ON” signal should be “OFF” to reset.

2) After internal emergency stop, external emergency stop, external input high/low limit, Soft high/low limit,
0 if encounters internal emergency stop, external emergency stop, external input high/low limit and soft high/low
limit, the positioning module shall be O output prohibited state, O origin unsettled state.
OThusif O release the output prohibition 0 settle the origin again (homing start, floating point setting), and
O carry out the start, it carries out the reset from the setting operation step no.

\ 3.6 Homing

0 Homing is carried out to confirm the origin of the machine when applying the power.

0 in case of homing, it is required to set homing parameter per axis.

0 For further information for homing parameter, please refer to Article 4.1, 4.6 and 4.7.

0 If the origin position is determined by homing, the origin detection signal is not recognized during positioning

operation.
3.6.1 Homing method
00 Method by approximate origin (approach DOG)

Homing processing method by approximate origin (approach DOG) has 5 kinds of method as follows.
(1) Origin detection after approximate origin “OFF”
(2) Origin detection after deceleration when approximate origin “ON”
(3) Origin detection by approximate origin

00 Method by Non-approximate origin
(1) Origin detection by origin or high/low limit
(2) High speed origin detection

0 The items that effects to the homing from Software Package parameter are as follows.
(1) Homing method
(2) Homing direction
(3) Origin compensation amount
(4) Homing speed (high speed, low speed)
(5) Origin address
(6) Homing dwell time
(7) Homing reset waiting time
(8) Homing acceleration/deceleration time
- For further information, please refer to Article 4.7.
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3.6.2 Origin Detection after Approximate origin OFF
This is the method using the approximate origin and origin signal and the action by homing command is as
follows.
(1) It accelerates to the setting homing direction and acts by homing high speed.
(2) In this case, if approximate origin as external input is entered, it decelerates and acts by homing low speed.
(3) If origin signal as external signal is entered after the approximate origin signal has changed from "On” to
“Off”, it stops.

Speed

A Deceleration when approximate return “ON”

Homing high speed

Homing low speed

Ik »Time
.| \Transfer amount after approximate origin “ON]

|
|
|
|
': While the approximate origin
“ON”, the origin will not be
determined by the origin
signal.

Approximate origin signal

Origin signal ﬂ ﬂ
|
|
|

Homing command

\

Homing processing ] Y
|
[}

Origin determined state : .
l :
! |
! ]

Action state waiting>< In homing Waiting
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While approximate origin signal maintains “On”, the origin will not be determined by origin signal.
That is, when approximate origin signal changes from “Off” to “On”(acceleration section -> homing high speed) , from “On” to “Off”
(deceleration section -> homing low speed) and then when the origin changes from “Off” to “On”, the origin will be determined.
The origin is not determined while the
.| approximate origin “ON”.
]

Speed

» Time
Ll

/Approximate origin signal

Origin signal

While the homing speed acts to the deceleration section by homing high speed after the approximate origin signal is changed from
“Off" to “On”, from “On” to “Off”, the origin will not be determined even if encounters the origin input.

| | L. . . . .
| 1 The origin is not determined in the deceleration section.
Speed |<—>:

3 Time
Ll

] ]
Approximate origin signal Ay :
i i i

]

]

Origin signal

3. If the approximate origin signal is changed from “Off” to “On”, from “On” to “Off” and encounters external high/low limit while waiting
the origin input, the action is as follow.

Normal rotation

Reverse rotation ’\_ ,

Homing command K

Approximate origin signal 00 @ jEmmTm i Errm

External input low limit

External input high limit

Origin signal k|

As the positioning module converts the direction promptly without
ﬁassmg the deceleration section when encounters external input

igh/low limit during homing operation, cares should be taken in
using the stepping motor as it may cause

If “On” time of the origin is short, the positioning module can not recognize it.

r'y
Origin y
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3.6.3 Origin Detection after Deceleration when Approximate origin ON
This is the method using the approximate origin and origin signal and the action by homing command is as
follows.
(1) It accelerates to the setting homing direction and acts by homing high speed.
(2) In this case, if approximate origin as external input is entered, it decelerates and acts by homing low speed.
(3)If encounters the origin signal as external input signal when the approximate origin is “ON" while the homing
low speed is active, the origin shall be determined and it stops.

Speed

A ) . Deceleration when approximate return “ON”
Homing high speed ,_—

Homing low speed

»Time
Transfer amount after approximate origin “ON”

\

Approximate origin
signal

|
|
Origin signal : I

When homing speed decelerates by
ﬂ approximate origin, the origin will not

be determined by the origin signal.

: 1 rotation of SERVO motor (PG1 rotation)

Homing command

Homing processing Y

Origin determined state,

Action state Waitin>< In homing Waiting

1) Once the approximate origin signal is “On”, when the homing speed acts from high speed to low speed via deceleration section, if
the origin signal is entered in the state that the approximate origin signal is “ON”, the origin will be determined promptly.
That is, when the homing speed decelerates, the origin will not be determined by the origin signal.

2) When encounters the external input high/low limit signal before origin after the approximate origin signal has changed from “Off” to
“On”, the action will be the same as the method of Article 3.6.2.

3) If “On” time of origin signal is short, the positioning module cannot recognize it.
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3.6.4 Origin Detection by Origin and High/Low Limit
This is used in case that it is close between external input high/low signal and the approximate origin signal.

Normal rotation . ) —— : .
Homing high speed /D|rect|on conversion when encounters external input

high/low signal

Qrigin determination

w TiMme
Ll

Homing low speed

Reverse rotation l ]

|
|
Ex{ernal input high limit

]
]
|
]
I Y !
| | '
| R
! Origin signal ! |
! : ! 1 rotation of SERVO motor
| | ! | (PG1 rotation)
: : ! |
A !
Homing command ! !
]
: ]
A
Homing processing_____ ™ \i
i e
Origin determined state, E y
! |
! ]
: ]
Action StateWaitinq>< In homing Waiting

1. In case that origin signal is “ON" before entering the external input high/low limit signal, it carries out the homing low speed operation
when the external input high/low limit signal is entered and when origin signal is “ON”", the origin will be determined.
Direction conversion when encounters external input high/low signal

Speed

. Time
>

External input high limit

Origin signal £ +_| £ £
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3.6.5 Origin Detection by Approximate Origin
This is used when determines the origin only by using the approximate origin.

Normal rotation _— . " . L
Direction conversion at the rising edge of approximate origin signal

Homing high speed

Direction conversion at the rising edge of approximate origin signal

Homing low speed

— Time

.\Origin determination

[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
Reverse rotation !
[}
[}
[}

I

|

I External input high limit &
' i
i

]

T

I

I

Homing command

Homing processing \

Origin determined state

. |
Action stateyaiting In homing Waiting

1. If “ON” time of approximate origin is longer than deceleration time, the action is as follows.

Homing low speed

Time
N

T »
[}
[}
[}
|

— Deceleration !¢,
Reverse direction

. N

Homing high speed

External input high limit
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3.6.6 High Speed Homing
1) High speed origin detection is one of the homing methods that returns to the origin determination position
without detection of external signal (approximate origin, origin signal, High/Low limit) when returning to the
mechanical origin position after completion of the mechanical homing.

2) The operation pattern of High speed homing is as below.

Normal rotation Homing high speed

Time
|-

| >
E\Origin determination

Reverse rotation

Homing command

A
Homing processing_____ \i
! ]
i A
Origin determined state, :
' |
! ]
]
. |
Action StateWaiting>< In homing Waiting
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| 3.7 Manual Operation

Manual operations includes Jog operation, Manual pulse generator operation, inching operation, previous position
movement of manual operation etc.

3.7.1 JOG Operation (Level input)
1) JOG operation
[ carries out the positioning control by Jog command.

[ carries out the monitoring when the positioning acts by Jog command and the position address is changed.
0 This is used when acting without origin determination.

2) Acceleration/Deceleration Processing and Jog speed

(1) The acceleration/deceleration processing is controlled based on the setting time of Jog acceleration/
deceleration time from Software Package parameter setting.

0 Jog high speed/low speed operation : operation pattern with acceleration/deceleration
Speed

Time
s
>

(2) If Jog speed is set out of the setting range, error will occur and the operation does not work.
Jog high speed operation | 10 200,000 (open collector type)

Setting range 10 1,000,000 (line driver type) Sr?;tén%pps)
Jog low speed operation 10 Jog high speed '

The notices when setting Jog speed is as follows.
1) Jog high speed setting
Bias speed < Jog high speed < Speed limit

Speed
A

A
Speed limit

Bias speed I
y

Time
s
>

2) Jog low speed acts regardless of Bias sped and Speed limit.
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O Program
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13l [ B1]10]] ':F'Illl_ ﬁli ..iJ
= P p——17} 11 a
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Axis operation  Axis error
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Axis operation  Axis error i
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Program 3.8 Jog Operation
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3.7.2 Manual Pulse Generator (or Encoder) Operation

1) Manual Pulse Generator Operation :

[ carries out the positioning control by the pulse entering from manual pulse generator.
0 this is used when carry out the precise positioning by manual.

2) Manual Pulse Generator Operation

(1) If executes Manual pulse generator operation permitted command, it becomes the state of manual pulse
operation permitted.

From this time, this acts as the positioning control by the pulse entering from manual pulse generator.

(2) After releasing it by manual pulse generator operation prohibited command, it carries out the positioning
operation by next start (start command, homing command, interpolation operation, jog operation, inching
operation, synchronous start, synchronous start).

(3) It acts regardless of origin determined state or origin unsettled state.

(4) The pulse entered from manual pulse generator increases or decreases from the current position.

(5) Transfer direction shall be determined by the difference of phase.

0 normal direction positioning :  when A phase input pulse proceeds B phase input pulse.
0 reverse direction positioning :  when B phase input pulse proceeds A phase input pulse.

When A phase input pulse proceeds B phase input pulse,
_I_l_l_l_ the position address increases.

l | l When B phase input pulse proceeds A phase input pulse,
—» 4> 250 the position address decreases.

(6) Encoder input mode of common parameter should be set as one of Phase A/B(2 phasel multiplication /2
multiplication /4 multiplication).

3) Encoder operation

(1) Select one input mode from Encoder input mode of common parameter that corresponds to
Encoder output signal of SERVO driver for the encoder operation.
(2) Encoder input speed available for Encoder operation is max. 200kpps.
(3) Count value by encoder input shall be indicated as Encoder value.
(4) 1t is available to set the Count range of actual encoder value by Encoder Auto Reload value of
common parameter.
EX) Auto Reload value : 100,000 Indication range of encoder value : 0 ~ 100,000
(5) Encoder input mode has 7 kinds of input mode.
(CW/CCW(1phase 1multiplication), CW/CCW(1phase 2 multiplication), PLS/DIR(1phase 1
multiplication), PLS/DIR(1phase 2 multiplication), PHASE A/B(2phase 1 multiplication),
PHASE A/B(2phase 2 multiplication), PHASE A/B(2phase 4 multiplication))
(6) The possibility of encoder operation shall be determined according to the setting of encoder
input mode and the combination of pulse output type for encoder operation.

Input pulse type Output pulse type Possibility
Phase A/B 1 multiplication | CW/CCW o
Phase A/B 2 multiplication | PHASE A/B x
Phase A/B 4 multiplication | PLS/DIR o
PLS/DIR 1 multiplicati CWiCCw 2

multiplication
PLS/DIR 2 multiplication PHASE A/B X
PLS/DIR o
CWICCW 1 multiplication [ e oW -
multiplication
CW/CCW 2 multiplication PHASE A/B X
PLS/DIR x

O If output pulse type is set wrong during operation by encoder input, error 424 will occur.
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0 Program(used to CNC machine by 3 axis MPG operation)
The origin complete is not needed in the APM O/S V2.2 upper.
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Program 3.9 Manual Pulse Generator
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3.7.3 Inching Operation

0 This is a kind of manual operation and outputs as much as the pulse amount by the speed set in the inching

speed from origin/manual parameter.

00 While the operation by Jog command is difficult in moving to the correct position as the operation starts and
stops according to the command, the inching command enables to set the desired transfer amount easily and

reach the goal point.

O Thus, it is available to reach the correct goal position by moving fast near the working position by Jog

command and operating the detail movement by inching command.

[0 The setting range is —2147483648

0 2147483647 Pulse.

O Program
Uikl ]
A
HEL] (MR-
- |HFE
I
J E&E o BASEITAT
~ HEE|
| EFA_REZET APHHET
—{ B | M eh B AT STAY 0T dan Sl 1%
BASE | BREEETAT] AT | 0T B L WIS ST= E5T2
amopam X LOEg e, o] S N
& L] = X NED0 Sl B 5
| I8 STEH- 2L 5P s e
|:|.'.'
W= ¥ W Sl X5
-
(FE: AT =8I
—F :.-"II :.-'I.'
Axis operation  AXis error
information information
15T
151 AT &5 al
—F} :.-"II :.-'I.' Rl -
Axis operation  Axis error
information information SE | BAE STaT
N t
|HL AT &5 W
I :.-"II :.-'I.' FED Ty am A
Axis operation  Axis error
information information  gyoE | s Tk £ L
am Jam S M | FTP
i LR
HC_FAL ¢ IHC_
il

Program 3.10 Inching Operation
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3.7.4 Return to the Position before Manual operation

0 This function is used to return to the position address that the positioning is completed before manual

operation when the position is changed by manual operation (Jog operation, inching operation, manual pulse
generator operation).

0 The transfer speed is operated by the setting speed of homing low speed from manual/origin parameter.

O Program
£ IThTES
A 'Hll
_IHTH e
WA
. LLathLL B | AT
AT paa
-uqn-.rl m FEIZI{&J- EXE JBASESTAR A0T | EIT Sl 3 3TI
JOE AN 5 ET1000 XATI[N]| M
—F— A — LL L BE | BALETAR UL BN L] MG T T
ASE | BAEETET ST | ST B KD = X HDE: HE R E]
am AW i Ll - X_WLD FIL ol
H] LR I H STEfg= &_ITEF FE 1
Lis L &
1 J. i g x5
A i W L L]
L L/ o M= 2417
- HIW -
TR EEm KT - S
Iy W— l-—-f.-'ll rﬁ'ﬂgi
Axis operation  AXis error
information information N e | mEmwl
51 EETm KT _.-.;ill"l
L o b FEL) | A0 |2
Axis operation  AXxis error
information information e R Bl '] FTIE
Al EETm KT -.l.P"iHIE
Lr—i 0 D L maT {am
A)f(is operation A>f<i5 erft(?r
information Information WE | BT STAN ¥ RIS
*M?H'-' wsmnm ssngf iy
L i— o e T I BT STEF Hi) | 3TEF
il T 21 | W—
2 [CL N
LLE

Program 3.11 Return to the position before Manual operation

0 If the current position address in operation is “A” and the position address changed by manual operation (jog
operation and inching operation) is “B”, it returns to the previous position “A” before manual operation by return to
the previous position before manual operation command
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| 3.8 Speed Change during Positioning Operation

3.8.1 Speed Override Command

0 Speed override command is used only in the acceleration/constant speed section from operation pattern and
the available operation mode is End operation, Go-on operation, Continuous operation.
0 The setting range is as follows

Open collector type : 1 O 200,000pps (Setting range : 1pps).
Line driver type : 1 O 1,000,000pps (Setting range : 1pps).

0 Program
5_ITATES
T
a1
i IHH
Ellt?!]- AL | BRI E1AT)
fat) o
- FEZET
1 {i_j_- &E T ; —_— . - -
—qj'P. =1} EXE {BASEITAR 407 | EAT STIf= 5 OTI
L ] AT Am e L] A ST AT
ALEr | BT i KilE Cofg= ¥ &I0R = ¥_IT3
] ARG - o En STe- ¥_5TL
I I8 STEfg= i_ITEP L 1
L]
LLE SRR S FIL 1]
e M= 5 Im
Lo Uy ﬁ%&
1) - (]
P i ) HE
Axis operation  AXxis error
information information o e | s
ST LSO XTI [ w151
B L cTU T
A)f(ls operation A>f<is error
information information i = -
B BT ] A3
TEED (1 S Al RFic -m'.-‘\.'l"!
P L i) e BT {300
AXis operation AXis error
information  information wE | s v A
- N T ITEP M0 {STEF
% FE
SPEHD_Vel) G
o)

Program 3.12 Speed Change

0 If the difference between the current speed using in operation and the speed changed newly by speed override is
too big, abnormal motor operation will occur. Thus, cares should be taken in using.

O If speed override command is executed in deceleration section during operation, Error 377 will occur and it
continues to operate.
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3.8.2 Operation Step No. Change by Continuous Operation
0O This is used in the operation mode (End, Go-on, Continuous operation) and in the operation pattern
(Acceleration, Constant speed, Deceleration section).
0 If Continuous operation command is used during operation, the current operation step no. moves to the next
operation step no.

0 According to the position data setting (Absolute coordinate/Relative coordinate), there is a difference of action
in the Continuous operation command.

0 When using in the Absolute coordinate 0 When using in the Relative coordinate
If not using
Continuous Speed Speed
Operatlon Opgrati_on mode : Operation mode :
ontinuous Continuous
Command! Operation step no: 2 Operation step no: 2
A A
Operatipn mode : Continuous ) Operatipn mode : Continuous
Operation steg no : 1 T[ne Operation stepg no : 1 Tilne
o] Position:p1 POSItIlon:E o4 Position:p1 POSIIIOn:‘PZV
Start command T Start command
On On
In Operation A In Operation A
Speed Speed
A
. Time
When using >
. on Position:P1 Position:p2 = on Position:p1 Position:p2 1 7
Continuous ) .
. In Operation A In Operation A
operation
command, .on_ 1on_
Continuous f | Continuous f |
operation operation
command command
0 The area of “A section” and “B section” is same. O The setting goal position is P1 + P2 but the current
0O The current position set by Continuous operation command position set by Continuous operation command is P1' + P2.
is P2.

0 If the positioning in Continuous operation mode is too small, it stops to operate by Continuous operation command
and carries out the next step operation. Thus, cares should be taken in using.

O1In case of operating to the same direction by Continuous operation command (Next Move) from End, Go-on,
Continuous operation mode, it continues to operate without stopping but in case of changing the rotation direction

(normal=> reverse, reverse=>normal), the Continuous operation command is not be carried out. Thus, cares
should be taken in using.
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[ Program
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Program 3.13 Operation Step No. Change by Continuous Operation
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3.8.3 Positioning Speed Override Command
1) This is the command to operate by the changed operation speed if it reaches the setting position during
positioning operation.
2) This command is used only in Acceleration and Constant speed section from operation pattern and the
available operation mode is End, Go-on, Continuous operation.
3) As this command is not carried out in Deceleration section, cares should be taken in using.

4)The position setting range is —2147483648 [0 2147483647 Pulse.

5) The operation speed setting range is as follows
Open collector type : 1 0 200,000pps (setting unit : 1pps).
Line driver type : 1 0 1,000,000pps (setting unit : 1pps).

[ Example]
0 Positioning Software Package Setting
Step ) Control | Operation | Operation G(_)él ) Cerl_JIar M Acc./ Operation Qwell ) Clrcula_r
Coordinate position interpolation aux. speed time interpolation
no. method pattern method . code Dec. no. o
[pulse] Point [pulse] [pls/s] 0] direction
1 Absolute Position End Single 100000 0 0 1 1000 0 Ccw
0 Program
-5 _STATLE:
P
W -
]
i 8 WE |RcESOR
~ FEET
JERR RETET 1
P} RE DONEY- WE | RCESIAE ar A S 25N
BNGE | BASECTiM 17T | 30T B ¥ | MRS BTg= X ETT
0T | AT ¥ RS [ MR 513 X515
LA L - n Eal MR T
1 | STE= E_ITEP ETg= X 51E
¥ - -
HEE- X _MINE s LSk
E— ETR= X_ETT
125 B ATIED] E_3TIRT] -i.h:lp']%i
—i B —.# —i # | AT
Axis operation  Axis error
information information i &E lacEsTil
1] LT 230 e
— P — S — AE) [ ur
A)f(is operation  Axis error
information information aE |peEmmk i | wiz
m'rf:h.-.'?d'léu AT 13Tl ':':"I
- L} &
P —— L il rin'IE:"J'IrF- SOT | 20T ——
Axis operation  Axis error
information information
N | BT ETAIE ¥ Kils
20T | 207 STEP M | 3TEP
K i1
AISITION| D, ] Setting Position :
L 20000
R P
4 Change Speed :
_— 3000

Program 3.14 Positioning Speed Override Command
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| 3.9 Position Change during Positioning Operation

3.9.1 Position Change by Position Override

1) This is used to change the goal position during positioning operation by positioning data.

2) As the operation is different according to Position Override command during operation, cares should be taken
in using.
That is, if passing the desired position to change during operation, it carries out deceleration stop and
continues the positioning operation by next operation pattern while if not passing yet, it carries out the
positioning operation by the changed position.

3) Position override command is used in the operation pattern (Acceleration, Constant speed, Deceleration
section) and the available operation mode is End operation, Go-on operation, Continuous operation.

4) Position setting range is —2147483648 [0 2147483647 Pulse.

[ Example]

0 Positioning Software Package Setting

. . Goal Circular Operation | Dwell Circular
Step _ Control Operation | Operation " . . M Acc./ ) . .
Coordinate position interpolation aux. speed time interpolation
no. method pattern method . code Dec. no. o
[pulse] Point [pulse] [pls/s] [0] direction
1 Absolute | Position End Single 100000 0 0 1 1000 0 cw
O Program
Hﬁ%.-
FEL LOnER
=5 |
A
AED BAE | BLESTEle
B FESET [ ifa fe
— P | {l.lﬁl.l T ASETTAY AN |3 JE LI
BaE | BGE DT a0 R Y ] L. T
aor {am E (KT [f= X AR 21 RETE
H KIS M= % YR o ESN
1 aH_ Al o ' S WA
IFF
M= X a0 S 506
ar, B E
~ ¥ B
LI I WH T
P Jal s M e
Axis operation  Axis error
information information - wE |mEmn
T sl L] -.iu_f.rl
i o |k FED AN | aar
MS odefranon AXis error
information  information
AT IACETTAY- x A5
Nsll.l.rlgz.' LEmn RS .l.hl‘:.;ﬂ
ey i &0 Dk a0 {am
Axis operation  Axis error
information information BE | EcEsTatk £ s
o {am TTEF M | TTEF
K &l
PoEiTioe] p Change Position :
) 20000

Program 3.15 Position Change by Position Override command
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| 3.10 Stroke high/low Limit

Positioning module includes External input stroke limit (external input high limit signal, external input low limit
signal) and Software stroke limit (Software upper/lower limit).

3.10.1 External Input Stroke High/Low Limit

0 External input stroke limit includes External input high limit signal and External input low limit signal as external
input connector of positioning module.

0 This is used to stop the positioning module promptly before reaching Stroke limit/Stroke End of the Driver by
installing the stroke limit of positioning module inside Stroke limit/Stroke end of the Driver.

In this case, if it deviates the high limit, Error 492 will occur and if it deviates the low limit, Error 493 will occur.

High

|
1
[}
|

The range available to control positioning module !

Stopper

v
B

Stopper

| v

. B
. " |

Immediate stop when Immediate stop when |

Detecting the high limit Detecting the low limit

Transfer direction Transfer direction
«“—

Start Start

X 4

Limit switch Limit switch

Positioning
module

Driver

O If positioning module stops out of the range available to control, the positioning operation does not work.
If it stops by external input stroke limit detection, move within the range of positioning module available to
control by manual operation (Jog operation, inching operation, manual pulse generator operation).

0 As external input stroke high/low limit error is detected by the edge of positioning module, it is available to
release the output prohibit out of stroke range and carry out manual operation.

0 In case of using either high limit or low limit of the sensor connected to external input stroke high/low limit, both high and
low limit signal are not detected. Thus, the signal not used should be connected to N.C(Normal Close)
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3.10.2 Software Stroke Upper/Lower Limit
0 Software stroke upper/lower limit is the function that does not carry out the positioning when operating out of

the setting range of stroke upper/lower limit by software package parameter.
0 The range check of stroke upper limit and stroke lower limit shall be done when it starts to operate and during

operation, respectively.

Moving range of the machine

i

.Iilr

'
Software Low

Software High

0 In case of operating out of the setting range, this function does not carry out the positioning for that command.

[0 Software upper/lower limit detection is not carried out in the origin unsettled status.
O In case of occurring output prohbit by upper/lower limit error, convert it to the origin unsettled status and move to the stroke area

by manual operation (Jog operation) and then carry out the homing again.
0 If setting S/W upper/lower limit as “0", it enables to carry out the positioning operation ultimately without detecting the internal

input stroke upper/lower limit. Thus, please refer to this when Fixed-feed control.
But, in case of normal rotation operation, if it reaches the current position max. 2147483647, the current position is changed with

—2147483648 and continues the normal rotation while in case of reverse rotation operation, if it reaches the current position min.
—2147483648, the current position is changed with 2147483647 and continues the reverse rotation.

[ Example]

0 Positioning Software Package Setting in case of Fixed-Feed control

<Operation Data Setting>

. ) Goal Circular Operation | Dwell Circular
Step , Control | Operation | Operation N . . M Acc./ . . )
Coordinate position interpolation aux. speed time interpolation
no. method pattern method . code Dec. no. o
[pulse] Point [pulse] [pls/s] [O] direction
1 Relative | Position End Repeat 1000 0 0 1 100 0 Ccw
<Parameter Setting>
S/W upper limit 0pls
Extended parameter —
S/W lower limit 0pls
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3.11 Random Position Address Value Setting to the Origin and The Change of the current
Position

3.11.1 Random Position Address Setting to the Origin
0 Available to set the random position address by using the homing address item of Software package
parameter.
0 Available to confirm the random position address of the setting axis by the current operation status code
information read function block after completing the floating point setting or the homing.
0 And also available to confirm it by the current position after completing the floating point setting from software
package monitor or the homing.

3.11.2 The Change of the current Position
0 The change of the current position is to change the current address with random address.
0 If the change of current position command is executed in the origin unsettled status, it is changed with the
origin settled status.
O If the current position is changed by the change of the current position command, the mechanical origin
executed by the homing command is changed. Thus, it is required to execute the homing again.

O Program
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mld 1} {1 T A i 1 NIF ir ]
Axis operationAXxis error
information  information ¢ 1] iYL il X AN
I L i_STE | A ]
IFF
¥_MOAT - X5
ar S
| LTI L o i3t
B i e 1 TibeR L
Axis operation _A)f(is errtqr
information Information ) B | BAIEITATE
FESET W LTI & -:r||'| --I}I":-Ia"
—i | {1 |} [CE T E-TT
Axis operation  Axis error
information  information T L BTy B X KT
Ao jam P D | 3T
1aSIE
FE el | P
e

Program 3.16 The change of current Position
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| 3.12 Floating Point Setting

0 This is used to force to set the current position as the origin without carrying out the homing action of the
machine.
[0 The position set in this case is the setting value from the homing address.

0 As the floating point setting forces to set the current position as the origin by the homing address, the following cares should be
taken in the program that has the floating point setting as the origin.
1. If error occurs, remove the error cause and reset the error and then release the output prohibit,
2. Set the floating point again, and
3. Change the desired operation step no. by the operation step no. setting before starting.

| 3.13 Teaching

0 This is to change the goal position of positioning data step no. set in the positioning address by manual
operation (Jog operation, manual pulse generator operation).

0 Teaching function (position teaching, speed teaching) is available for the axis in positioning operation.
But, this is limited only for RAM teaching function and teaching is available only for the step no. that is not in
operation at the present.

0 In case of changing the goal position ad operation speed frequently, this function is used very conveniently.
Position teaching is to change the goal position and Speed teaching is to change the operation speed.

0 Teaching function includes Single teaching and Plural teaching that has RAM teaching and ROM teaching
respectively.

3.13.1 RAM Teaching and ROM Teaching

1)RAM Teaching
When the positioning module acts in Power-ON, it is available to use it by changing the speed and position
address but if the power is OFF, you may lose the speed and position address.

2)ROM Teaching
When the positioning module acts in Power-ON, it is available to use it by changing the speed and position
address and even if the power is OFF, the used speed and position address shall be preserved permanently.

00 ROM teaching is limited in the number of use and cares should be taken in using. (allowable number: 100,000)
[ The method to increase the number of use (when acting the teaching operation as one step) are as follows.
1) Set the 400 operation step by software package as repeat operation,
2) Count the teaching number from PLC program and if it reaches 99,000 comparing with less than 100000 (99,000), carry out the
operation step no. change (APM_SNS) to the next operation step, and then
3) Max. teaching number shall be 99,000X400=39,600,000 available to use.
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3.13.2 Single Teaching

0 This is used to change the goal position or operation speed set in one step from positioning operation step.

O In case of RAM Teaching Mode, single teaching in operation is possible

[Example ]
O Positioning Software Package Setting
Step , Control | Operation | Operation G(_)él ) CIrCl_Jlar M Acc./ Operation D,W€" . Clrcula.r
Coordinate position interpolation aux. speed time interpolation
no. method pattern method : code Dec. no. -
[pulse] Point [pulse] [pls/s] [O] direction
1 Absolute | Position End Repeat 100000 0 0 1 100 0 Ccw
O Program
I e
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Axis operation  Axis error
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247 |
~ i 15T
[ 1 g 1) i
bl {1} |~} FEd X il i
AXis operation  AXis error _______TITeaching step:1
information ~ information gy | ik slu it TER_STHP | STER _ -
/I’ﬁachmg Mode:0(RAM Teaching)
an 4aum TEANIE | il —]
5
1 g o Sy pr | ﬂition speed setting : 1 (speed teaching)j
1]
EIER M § SF TEAWLE B  Teaching data seffing : 5000

Program 3.17 Single Teaching
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3.13.3 Plural Teaching
0 This is used to change the goal position or operation speed set in the several step from positioning operation
step. (Max. 16)

0 In case of RAM Teaching Mode, plural teaching in operation is possible

[ Example]
[0 Operation data setting
Step , Control | Operation | Operation G(.)él . C|rc1.1|ar M Acc./ Operation D.WE" . Clrcula.r
Coordinate position interpolation aux. speed time interpolation
no. method pattern method . code Dec. no. -
[pulse] Point [pulse] [pls/s] O] direction
1 Absolute | Position End Single 10000 0 0 1 100 0 Ccw
2 Absolute | Position End Single 20000 0 0 1 150 0 Ccw
3 Absolute | Position End Single 30000 0 0 1 200 0 Ccw
4 Absolute | Position End Single 40000 0 0 1 250 0 cw
5 Absolute | Position End Single 50000 0 0 1 250 0 Ccw
6 Absolute | Position End Single 60000 0 0 1 300 0 Ccw
O Program
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—f B # i UE RS AT A0 e B L s v, S
Axis operationAxis error
information  information
- am am ( gis cl- 1 AW T LTS
am i Mz (- L0 e LN
118 THE- LI - LI
LI
Lk |3 - LI
8T | '
I LA EETI] AN
B El o
Axis operation  Axis error
information ~~ information
B EEESINE
LOT §3m
ol B
[P o [T R ] i MK
={ 7 | {4} |} FE] Elks
mmgg;ﬂon A)Fiserrtc_)r Teaching step:1
Information . " —
E (BUESTilR LB SER :-'I:F/&hing Mode:0(RAM Teaching) ]
am (ad AT Fal— Position speed setting : 0 (position teachin
MIE) Fok p g:0(p 9)
e ""-'w-’-ﬂ"*.ﬂ'-':;-"“ j Teaching number setting : 6
) Plural setting [0]:1000
- e L 1 TE - )
T M {30 ATEh ,!;'i' Plural setting [1]:2000
TER L TEL. Plural setting [2]:3000
Vil Plural setting [3]:4000
Plural setting [4]:5000
Plural setting [5]:6000

Program 3.18 Plural Teaching
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| 3.14 Start Step No. Change

O This is used to change the operation step no. to start only when it is in Stop status.

[ Example ]
[0 Software Package Setting
; No. of Program Step Coordinate Control Operation | Operation pi?tzii;n inter;)ilr:tlijtlne;r aux. M Acc/ Ols];:zidon Zvn\gs:l intgri;r)(zfziron
E_ §t_a_rt_ ?9[7]?1%”_(1_ no. method pattern method [pulse] Point [pulse] code | Dec. no. [pls/s] 0] direction
i 1 1 Relative Position End Single 1000 0 0 1 100 0 Ccw
i _______ , 2 Relative Position End Single 2000 0 0 1 150 0 Ccw
i_S_t;;; _n_o_ ;r;z;r;g_e; by Operation step no. setting [APM_SNS: Rising edge t]: *“10"
i _____________ 10 Relative Position Go-on Single 1000 0 0 1 100 0 cw
i 1 Relative Position Go-on Single 2000 0 0 1 150 0 cw
i : 12 Relative Position Go-on Single 3000 0 0 1 200 0 Ccw
i 13 Relative Position End Single 4000 0 0 1 250 0 Ccw
i Step no. change by Operation step no. setting [APM_SNS: Rising edge t]: “20"
i 4 20 Relative Position End Single 5000 0 0 1 300 0 cw

If setting the step no. as “0” by indirect start command, it carries out the positioning operation by the current operation step no. But, if

the current operation step no. is 3 and operation speed is 0, E151 will occur.

0 Program
ity
3
R
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Program 3.19  Start Step No. Change
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13.15  SKIP Operation

[Example ]
0 Software Package Setting
_____________ ) ) Goal Circul Operation Dwell Circul
No. of Program | Step ' Control | Operation | Operation N ) revar Acc./ pera we | reuar
Coordinate position | interpolation aux. speed time interpolation
no. method pattern method A code | Dec no. o
_start command [pulse] Point [pulse] [pls/s] 0] direction
1 Absolute | Position Go-on Single 1000 0 1 1000 0 CwW
2 Absolute | Position Go-on Single 2000 0 1 1500 0 CwW
3 Absolute | Position | Go-on Single 3000 0 1 2000 0 cw
4 Absolute | Position End Single 4000 0 1 2500 0 cw
0 Program
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A STalk —
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T | T
Program 3.20  SKIP Operation

0 This is used in case that the operation mode is End, Go-on, Continuous and the operation pattern is in Acceleration, Constant speed,

Deceleration section.

[ If SKIP operation command is executed during operation, it moves from the current operation step no. to next operation step no. and

carries out the operation.

[0 SKIP operation command stops the operation and carries out the operation of next step after executing the command other than

Continuous operation command (Next Move).
O If SKIP operation command is executed in the status that the operation data of next step is not yet set, Error 151 will occur.
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|3.16 Repeat Operation Step no. Change

O 1In case of repeat operation mode setting (End, Go-on, Continuous operation), the current operation step no. will be changed
automatically to operate the step no.1 when repeat operation mode setting step completes the positioning operation but if start step
no. change command is executed in repeat operation, the step no. will be changed with the assigned step no. not the step no.1 .

[ The start step no. change command in repeat operation can be executed during positioning operation.

0 This function is needed for the positioning operation by external start or the positioning operation by K200S/K300S P contact start
(P(n+1)0, P(n+1)5, P(n+1)A) in repeat operation.
0 This function may not be used in case of the positioning operation by indirect start by setting the step no. directly.

[0 For Program, please refer to Article 3.7 Single Operation (repeat operation step no. change).

| 3.17 M Code |

O This is used to confirm the current operation step no. and carry out the auxiliary work (Clamp, Drill rotation, Tool change etc.) by
reading M code from the current operation status code read function block output variable “MCD” of the program.

00 M code should be setinthe M code item of operation data.(Setting range : 1 ~ 65535)
If M code is set as “0”, M code signal will not occur.

0 M code mode is set from the item of the extended parameter. (0 : NONE, 1 : WITH, 2:AFTER)

0 If M code occurs, M code no.(1 ~ 65535) and M code signal (On) will occur simultaneously.

O In case of Go-on operation mode, if M code no. and M code signal occur, it is required to release it by M code release command to
carry out Go-on operation to the next step without start command.

0 In case of Continuous operation mode, M code no. and M code signal occurs but it carries out the Continuous operation without giving
any effect to the Continuous operation of next step.

00 M code release command can be used even during operation.

O For further information, please refer to Article 5.2.6 M code outpui..

[ Example ]
0 Software Package Setting

<Operation Data Setting>

oo . ) Goal Circular Jperatior | Dwell Circular
1 No. of Program Step | . . Control Operation | Operation " ) . M Acc./ i . . )
' o Coordinate method atiern method position | interpolation aux. code Dec o speed time | interpolation
,_start command ) P [pulse] Point [pulse] ' [pls/s] [0] direction
i 1 Absolute Position Go-on Single 10000 0 10 10 1000 0 cw
1
2 Absolute Position End Single 20000 0 20 10 2500 0 cw

<Parameter Setting>

Extended parameter M code 2 - AFTER
output
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[ Program
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| 3.18 Parameter Change from Program

O This is used to change the Software package setting parameter by using each parameter change command.

0 The parameter change is available only when the operation stops.

3.18.1 Basic Parameter Setting

[ The items available to change is as follows.

Basic Parameter

Setting range

Speed Limit

Bias Speed

0 : 1.0 2,000,000,000[%10°0 /m],
Inch : 10 2,000,000,000[%10Inch/m],
degree : 1 0 2,000,000,000[X10'3 degree/m],
pulse : 1 0O 1,000,000[pulse/s]

[Acc./Dec.Time No.1(O)

[Acc./Dec.Time No.2(0)

0~ 65,535

Acc./Dec.Time No.3(0O)

[Acc./Dec.Time No.4(0O)

Pulse no. per Rotation

Travel distance per rotation

65,535

Pulse output mode

CW/CCW, 1:PULSE/DIR, 2:PHASE

Unit

Unit magnification

1

0:

0:Pulse, 1:mm, 2:Inch, 3:Degree

0: x 1, 1: x 10, 2: x 100, 3: x 1000

[ Example ]

0 Program
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Program 3.22 Basic Parameter Setting
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3.18.2 Extended parameter Setting

[0 The items available to change is as follows.

Extended parameter Setting Range
. -3
Soft high limit (upper) O 1 -2,147,483,648 O 2,147,483,647 [XlQSD],
Inch : -2,147,483,648 O 2,147,483,647 [X10”Inch],
. -5
Soft low limit (lower) degree : -2,147,483,648 O 2,147,483,647 [X10degree],

pulse : -2,147,483,648 0 2,147,483,647 [pulse]

Backlash compensation amount

Positioning completion signal output 0~ 65,535

time (O)

S-Curve rate(%) 1 100

External command signal selection 0: START, 1: JOG operation, 2:SKIP

Pulse output direction 0:CW, 1:CCWw

Acceleration/Deceleration pattern 0: Trapezoid operation, 1:S-Curve operation
M Code mode 0:NONE, 1:WITH, 2:AFTER

Position indication during equal speed . < e - e =i nati

operation . _ _ 0: no indication, 1: indication

Soft high/low limit detection during 0: no detection, 1: detection

equal speed operation

External speed/position control switching
permitted/prohibited

External command permitted/prohibited
External stop permitted/prohibited
External synchronous start permitted/

0: prohibited, 1: permitted

Prohibited
[Example ]
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Program 3.23 Extended parameter Setting
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3.18.3 Homing parameter Setting

0 The items available to change

is as follow.

Homing parameter

Setting Range

Origin address

0 1 -2,147,483,648 O 2,147,483,647 [XlO*[]],
Inch : -2,147,483,648 O 2,147,483,647 [XlOﬁlnch],
degree : -2,147,483,648 O 2,147,483,647 [XlOﬁdegree],
pulse : -2,147,483,648 0 2,147,483,647 [pulse]

Homing high speed

0 10 2,000,000,000[X100 /n],
Inch : 1O 2,000,000,000[X10 °Inch/n],

Homing low speed

degree : 1 0 2,000,000,000[X10"3 degree/m],

pulse : 1 0O 1,000,000[pulse/s]
Homing acceleration/ _
Deceleration time 0 65,535
Homing dwell time
D 1 -2,147,483,648 O 2,147,483,647 [X10°01,
Origin compensation Inch : -2,147,483,648 O 2,147,483,647 [X10”Inch],
Amount degree : -2,147,483,648 [ 2,147,483,647 [X10~degree],
pulse : -2,147,483,648 O 2,147,483,647 [pulse]
Homing reset waiting _
Time 0 65,535

Homing mode

0:D0G/origin(OFF),1:D0G/origin(ON),  2:high/low
approximate origin, 4: high speed origin

limit/origin,

3:

Homing direction

0: normal, 1: reverse

[ Example ]
0 Program
Program (Status information, operation information, error reset) is same as Program 3.22.
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Program 3.24 Homing parameter Setting
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3.18.4 Manual Operation Parameter Setting

[0 The items available to change is as follows.
Manual Operation

Setting Range

Parameter
. -2
JOG high speed 0 10 2,000,000,000[X10_3D /n],
Inch : 10 2,000,000,000[X10 “Inch/m],
JOG low speed degree : 1 0 2,000,000,000[X10"3 degree/m],

pulse : 1 0O 1,000,000[pulse/s]

JOG acc./dec. time(d) |0~ 65,535

0 : 10 65535[X10°°0 /min],
Inch : 1 0 65535[X10°Inch/min],
degree : 1 0 65535[X10'3 degree/min],
pulse : 1 O 65535[pulse/sec]

Inching speed (pps)

[ Example ]
0 Program

Status information, operation information, error reset is same as Program 3.22.
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3.18.5 Common Parameter Setting

[0 The items available to change is as follows.

Common Parameter

Setting Range

Pulse output level

0:Low Active, 1l:High Active

Encoder pulse input mode

0:CW/CCW(L), 1:CW/CCW(2), 2:PULSE/DIR(L),
3:PULSE/DIR(2), 4:PHASE A/B(1), 5:PHASE A/B(2),
6:PHASE A/B(4)

Encoder Clear mode by Z phase input™

0: prohibited, 1: allowed

Encoder Auto Reload value

0 ™ 4,294,967,295

Zonel setting axis assigned

0:X, 1:Y, 2:Z, 3:ENCODER

| 1 -2,147,483,648 O 2,147,483,647 [X10°0O 1],

Zonel output * ON" position Inch : -2,147,483,648 0 2,147,483,647 [X10°Ich],

“ " . degree : -2,147,483,648 O 2,147,483,647 [X10degree],
Zonel output * OFF"  position bulse : -2.147.483.648 [ 2.147.483.647 [pulse]
Zone2 setting axis setting 0:X, 1:Y, 2:Z, 3:ENCODER

. o O : -2,147,483,648 0 2,147,483,647 [X10°0 1,
Zone2 output * ON"  position Inch : -2,147,483,648 0 2,147,483,647 [X10Inch],

M ,, . degree : -2,147,483,648 O 2,147,483,647 [X107degree],
Zone2 output * OFF" ~ position bulse : -2.147.483.648 [) 2.147.483.647 [pulse]
Zone3 setting axis setting 0:X, 1:Y, 2:Z, 3:ENCODER

o - O : -2,147,483,648 O 2,147,483,647 [X10°0 1,
Zones output * ON" position Inch : -2,147,483,648 0 2,147,483,647 [X10*Inch],

“ " . degree : -2,147,483,648 O 2,147,483,647 [X10degree],
Zones output * OFF"  position pulse : -2,147,483,648 O 2,147,483,647 [pulse]

Zone output mode

0: individual output, 1: overall output (ZONE1)

Circular interpolation method

0: Middle point, 1: Center point

*1 : G6F-PP10~30, G6F-PP1D~3D shall not clear the encoder value in case of external Z phase input.

[ Example ]
0 Program (Status information, operation information, error reset is same as Program 3.22.)
PE ] ] o
—ip P — L
AXIs operation  Axis error ::u;gll'_"-r-'
information information — mﬂ BE | BE sk
m E&ZE | BSSEOTAN AT {amr
1 APa BT z
I§*{¥¥E [Tt ¥ BASE  {BAZEZTAN- S0T ST S XM :'?$£:l %{}
BaiE | BCE ST S0 {alf B B i IS TR BT EE- ¢ ;l::.t
BCIDER [
S alll ] RS - X HIE E1E SRR b LE&# :|I_IF-
. ;
£ - LD oo i e
1w TR L5ITE o e
i b2 ¥ 3 3 3 %E;
R I} i WO L L 53'
M LT LR
b LI Oy
- % T
L R~ FL -
f| i} |} FED TIHED (8 D82
AXis operation  Axis error -
information information - iy B WME|_IFF -::::C
o A 51 ] b W 181
_|n|-_|..-|-[_|’;||—rszxoel- am {am ML) g
AXIS Operation  Axs error -~
information information  peor | g ararke . LS HEY & T
1| L A1 _IFH K]
i
T BE_MIE 1B
N |
STEF M0 | 5P Jaﬁﬁmﬂl
’ ’ 1]
Program 3.26  Common Parameter Setting
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13.19 Operation Data Setting

[ The items available to change is as follows.

Operation Data Setting Range
0 : -2,147,483,648 [0 2,147,483,647 [X10°01,
Goal position Inch  : -2,147,483,648 O 2,147,483,647 [X10':Inch],
degree : -2,147,483,648 O 2,147,483,647 [X10 " degree],
pulse : -2,147,483,648 0O 2,147,483,647 [pulse]
] 10 2,000,000,000[X10" D/m]
Operation speed booree 15 5000000 mneebil
pulse : 1 0O 1,000,000[pulse/s]
Dwell time(O) 0 ~ 50,000
M code no. 1~ 65,535
Control method 0: position control, 1: speed control
Operation method 0: Single, 1: Repeat
Operation pattern 0: End, 1: Go-on, 2: Continuous
Coordinate 0: Absolute, 2: Relative
Acc./dec. No. 03

[0 Operation data change is available from 1 ~ 400 step at X, Y, Z axis respectively.

[ Example]
O Program
Status information, operation information, error resets is same as Program 3.22.
JF L) ) AL
e i | L3l
A)f(IS opfratlon fr\#(l)sr rﬁgﬁén H-;ﬁ
Information " -
o] L BACE | BASETTN
AL
T 8 (T QLT Far X am {aor
1
| BT -I"I-IF"
—{ P 1 - BE A ST LT ETiRE{) S| Lo fars
BSE ST a0F {air ol B il fT3= XA A E| ST
U AEE
AT KOES (e 1 ANE HE ] i |mK
N
- M= 5 VED T LT CIFANE }Eﬁ
WV
I!‘u_:_ - E_STF b S I %_
L Tl
wif @ EToF HI: ST [
M= 5AT7 WOME_MRED_
L]
% NE it 1
A LR i S
=11 ..--'I:I .| I ’E?'i:l:li =
Axis operation A)fﬂs errtor o1
information information - wr s | ﬂ;
i1 Tifgl zmi| Wi
—|p|—|.- B aw {an W IME |
A>f<|sopterat|on a)f(:)?rﬁgt?(gn ACE_JEL 3 L.
Information ai aral s =) IF
LT CARLDIR €
iik
A
T

Program 3.27 Operation Data Setting
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| 3.20 Encoder Preset

0 This function is to change the content of encoder with encoder preset setting value.
[0 Encoder preset command should be executed in the status that external encoder pulse input is not applied.
0 Encoder preset setting range : 0 ~ 4,294,967,295

[ Example ]
0J Program
E - T B -I
E ' :-_:_. I=-| .l\,_:a.-_!I_
Axis operation  AXis error E_TTATES
informgtion information - m
L=l
- Iu:g
L EE | RAEEEA
EFA_RET
-—||='i'£ ERGE | BASE TN 0T (DT STRe T
am (LI - R x K15 5T 5T
5 pos - Encoder preset value :
[} CIL . SR iy X510
' = {50,000
D= & YEL Sl X5l
SE= A ig= x4
K[l £ MCIE M= X ITE
by S b
o LE ll i.EIn;:Et
L P b "SI Y
momaton " mormaon
Information - BACE usEsk
15T E_TNER XST0E 127
e s I e I Lo | am |aor
Axis operation A)f(iserrtqr
information information e A . i
am A
|} Lo
ETEF_ M | ST

Program 3.28 Encoder Preset

3-71



Chapter 3 Function

| 3.21 Error and Output Prohibition

[ Error includes Light failure error and Heavy failure error.

0 If light failure error occurs, the positioning operation will continue and only error will occur.

0 In case of heavy failure error, if the error is not cleared, it is not available to carry out the positioning operation. And if the heavy failure
error occurs during operation, the operation will stop.

O If external high/low limit, external emergency stop, soft high/low limit, internal emergency stop during the positioning operation are
detected during the positioning operation, it stops promptly and becomes the pulse output prohibition status. Thus it is required to
release the pulse output prohibition by Error reset command . In case of occurring in the origin determination status, it is required to
execute the origin determination by the origin return, floating origin, current position preset.

0 Error reset command includes the case to reset the error only and the case to release the pulse output prohibited status.

O For further information, please refer to Article 7.11 Error code of function block .

0 For further information of the error contents, it is available to confirm it from Software Help function and during the operation by Software

Package it is available to confirm the content of error per axis.

[ Example ]
0 Program
X _GTAT
N
FEL X
BAE | BASESTAT
- FEZE]
| Ll ALK
P i am {ao st s
BAGE | BAEETTA FRE L LA EREAE i
A0 jaar ¥_AOR iT¥ ¥AT1
1 L1 V_NHLD il X 504
EH Tl
%\I | Y_ETER - KA
% _WIIE ST ¥_ATH
0 : error reset = LA
1 : output prohibition cancellation

Program 3.29 Error and Output Prohibition
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| 3.22 ZONE Output

0 According to ZONE output mode (0: individual output, 1. batch output (ZONEL)), ZONE1/2/3axis setting, ZONE1/2/3 ON starting point,
ZONE1/2/3 ON ending point setting, it is outputted by the signal of ZONE1, ZONE2, ZONE3.

0 According ZONE output command, it carries out the external output for ZONE1, ZONE2, ZONE3 “ON" signal or prohibits the external
output.

O For further information, please refer to Article 5.5.6 Zone Output.

[Example ]
0 Program
ITHE ERAE
I.EE Ay £t
—F—-} T, UL
Axis operation  Axis error ::-iq'm
information information o I:'..HJ
SIF | BT TN
EF_ETE] Apr pn
b=| P gt | BacE am |am ol e T
[ L BT ST om L] AT N X
AT | oo 5 i 3 EH 0 : ZONE output permission
1 : ZONE output prohibition
I T
i L g 055
it
ST W
I - i
1 1] AT ||:| LA
Pli— ~E
= Axis operation  Axis error
information information WE
[ ATl XA | =7
o L e | .-'_I-I—-| - II— ér Lie a0
Axis operation  Axis error
information information e T
Al |
Bl
- L

Program 3.30 ZONE Output
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| 3.23 Point Operation

[ Point operation is the positioning operation available to operate by operation data of the step no. set by one time start command and is
called also “Block operation”. It is available to set max. 20 point.

0 It carries out the point operation as much as the assigned point number from step setting (Point 1) regardless of End, Go-on, Continuous
operation mode. In this case, the step no. to be set should be set as the step no. that starts at the very first in case of Go-on or

Continuous operation mode.

[ Example ]
0 Software Package Setting

: . . Goal Circular Operation | Dwell Circular
i Items of Step ) Control | Operation | Operation o ; . M Acc./ ) . )
! Coordinate position | interpolation aux. speed time interpolation
, . no. method pattern method . code Dec no. )
; _Position data [pulse] Point [pulse] [pls/s] 0] direction
, 1 Absolute | Position End Single 1000 0 0 1 1000 20 Cw
2 Absolute | Position End Single 3000 0 0 1 2000 20 CwW
1 10 Absolute | Position Go-on Single 6000 0 0 1 3000 20 CwW
E 1 Absolute | Position Go-on Single 10000 0 0 1 4000 20 Ccw
X Setting 12 Absolute | Position Go-on Single 15000 0 0 1 5000 20 Cw
E 13 Absolute | Position End Single 25000 0 0 1 6000 20 cw
| 20 Absolute | Position | Continuous Single 45000 0 0 2 7000 0 cw
E 21 Absolute | Position | Continuous Single 75000 0 0 2 8000 0 cw
E 22 Absolute | Position End Repeat 0 0 0 2 9000 0 Ccw
[ Operation Pattern
Speed
Normal rotation
Continuous

8kpps Continuous

7kpps {

6kpps

5kpps

4kpps

3kpps

2kpps

1kpps Position

1000 3000 6000 10000 15000 25000 45000 75000
Step no.42 \ Step no.1l Step no.2 Step no.10 Step no.11 Step no.12 Step no.13 Step no. 20 Siep no. 21

9kpps
Reverse rotatiol

End Operation(repeat)

1
i
Oon

Point
operation
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1. Point number setting for point
operation : 4
2. Setting range : 1~20

0O Program
MM [FE ~ PRI
n.l.'|1|!: :-i'.1| Il .'aH_P'ill
| P Fd -k T RE)
Axis operation  Axis error L] i.“
information _information 21 BAT | (LTI
i |
it
— =1} II.I'II- EACE SSE TR - | -1 |
8 _FEET WP EST
—|ISIE‘:"E REl BUE | BCESINN BOT (3ET AT AET § PMlE
ME  ABEITA Aar ERIOE L] KOO T W52 P'.-l.lilil'l.l'im-
o 43 x M3 G _AMTE 510 W _ST1  FST_EMMG FST_
e,
B dAE = X ED g K5l
1 Ig‘l:ﬂ ) - e L5
S §_HITAT 11 ]
5T AR
1. Step number setting for po|
[ I T T operation
—|PI4.-’II—'|.-‘! ! Step setting [0]:1
Axis operation  Axis error Step setting [1]:2
information information P Step setting [2]:10
o —_— - T I"\;'il.;.'I Step setting [3]:20
I i ¥ i 15 i C 1~
L& W | ".-"l | i a2 2. Setting range : 1~400
Axis operation  AXis error
information information guse g srark y
amr Jmm
E 4MIS
5T M A 5T

Program 3.31 Point operation
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Chapter 4 Software Package

4.1 APM Software Package Installation and Removal

4.1.1 APM Software Package Installation Procedure

s o (1) Insert CD or diskette and open the Windows Search
=T # £ 28 2 &8s e and then double click [setup.exe].
| - =
A pak E- =i
T
= 8 P e e £ RS A
) =
Vet i thas |t sl hiaid i Fon AP (2) If you double click [setup.exe], the following screen
Fnbrmase Foah age
T T will display as shown on the left side and if you
Fab e @ vms vargdn wuadene ek Fiesl
press [Next] Button, the setup processing continues
to the next step.
Besic | Cews |
[T W e
S —— I s I (3) Dialogue box including the setup information will
T
Tt E— - display and if you press [Next] Button, it continues to
Harlrwe
Al Vot e Vemiree 1R S ME e the next step.
D o B Db
=] g

S F—1
[ | FE TSN PR R LT )
¥ (4) After entering the user name and company name or
Floare prim prar ropss grdd e raes: of b cospere I s, g sk

school name, if you press [Next] Button, it continues

[TEER T

[ mr———

Lrmpanens H e
WL

to the next step.
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(5) After selecting the folder to install APM software
package, if you press [Next] Button, it continues. If
you press [Backward] Button, you can modify the

information entered in the previous step.

(6) Set the name of folder to install in the Windows and

if you press [Next] Button, the setup processing

begins.

(7) As the setup is ended, press [End] Button. If the
message to reboot the Windows is shown, you
should reboot the computer for the normal action of

APM software package.
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4.1.2 APM Software Package Removal Procedure

Y T — (1) If you press [Change/Remove] Button from APM software
Ty i 5 s pamy e e 5 Gopes sl g TPk . R
B package item of Control Panels, the removal processing
= ] begins.
- L bl ran b - ik
m-ﬁﬂlb—f-u.—l-ﬂ. b

B ] (2) If you press [OK] Button, APM software package

U removal begins.

v
-

it ke P e e L wa
LR L]
[ | ma

I' Tl I

(3) If you press [End] Button, APM software package

Wl v Compdets .
removal is ended.

ikl bl '] hait: Brchad (ol o) s ranoE
e o AFH ol kg
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4.2 APM Software Package Basic Structure and Function List

A
B

4.2.1 APM Software Package Basic Display

| Setews Piin v 11 LS [l - Dilosiring S, Trackisg S el
|[CTpse g0 s Dol Gk Train Heln alpis|
DaFE "F |- @F mManm T oF 3580 % WD 2E0 T8
EEER a1 D&l HRE8 33 |k L HES C
T e = 7 T DA a
[ [ v [ Zdan Al | Posiiem |
.
[ T e AL
Eeaiimw | 10 N —_———
e M ey
S — — e
Sl - .
T
[ | DegefE |
— ™ D |
Poalvasta | 7 A [ ripw e |
gl Dl | 1 Fum | |l i |
e ——— —
Peia | —_—
A [
“F | T [ e |
A |
P |
LM [
e
a1 |
| e |
| ey |
=| == L
i [re—— ot | D i b | D o | Y B — E
= ! Doyt L
; . "
£ ey X
c-.u\-i BASE T ST 2 [ e ol 3
H

Fig. 1. Initial Display of Program Execution

Items

Description

: Basic Tools

Includes tool collection such as file open/save, edit, print, operation data/operation parameter,
online/offline model setting communication connection, monitoring and simulation function etc.

B : Command Tools

Includes tool gathering of frequently used command items.

Command window

gathering

C : Tracking Tools With Tracking tools, the user can realize the Zoom-in/out function and various function when
gathering carrying out Tracking.

D : Working screen and Through "working screen”, the user can move the working space to the desired display easily

and carry out the commands through “command window”.

E : Working space

As it is divided into monitoring, Tracking, operation parameter, operation data(X,Y,Z) etc, the
user can carry out several works at the same time.

F : Status display window

Indicates the working status information of APM software package.

: External 1/O signal
window

Available to confirm the external 1/0O signal of each axis during monitoring.

H : Status line

Indicates the information of APM module characteristics and position, the information of
telecommunication environment/status and max./min. operation parameter etc.

| : error history window

A Display available to confirm the specification of errors occurred while executing the
commands by every 10 of each axis.

Table 1. Function description of APM software package initial display

4-4
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O APM software package has “Show/Hide” function for all parts such as error history window, external 1/O signal
window, working space etc. This function is shown on [View] menu and the function description is shown on the

following table.

Items Action description Short-cut key

Main tool gathering Shows and Hides Basic tool gathering.  * refer to Fig. 1 SHIFT+U
Command tool gathering Shows and Hides Command tool gathering. SHIFT+K
Tracking tool gathering Shows and Hides Tracking tool gathering. SHIFT+L
Status line Shows and Hides Status line. SHIFT+ S
Working space Shows and Hides Working space and Command window. SHIFT+W

External I/O signal / Shows and Hides External I/O signal window and Status
SHIFT+V

Status display display.

Error information Shows and Hides Error history display. SHIFT+E

Table 2. Show/Hide function of APM software package display

4.2.2 APM Software Package Function List

0 Main Features
(1) Improved Editing function
- Includes block copy/paste function and Undo/Redo function and enables the user to write the desired
operation profile as it is interlocked with Excel.
(2) Stereoscopic structure to verify the data easily and fast
- Available to verify the external I/O signal and the error history easily and fast during monitoring.
Especially, as the error history display shows the detailed error contents and actions for the errors shown on
the monitoring display at one time, it helps to solve the problem.
(3) Tracking function
- Provides the user to verify the operation processing visually by indicating the operation pattern in Graphic.
(4) Simulation function
- Provides the user with operation profile simulation and circular interpolation simulation function to prevent the
malfunction by verifying the operation profile directly using the graph before actual operation after writing the
operation data.
(5) Improved Printing function
- Available to set left/right margin and heading/bottom for the convenient data printing.
(6) Enforced Error history function
- Available to verify the error description and actions and save the error history as a file through error history

display.
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4.3 Working screen

4.3.1 Make working screen
0 Method
(1) Select [new file] from file menu or select the corresponding icon from basic tool gathering.
(2) Select [open file] from file menu or select the corresponding icon from basic tool gathering.
(3) Select [set online model] or [set offline model] from model setting item or select the corresponding icon from

basic tool gathering.

ltems Tool gathering Short-cut key
New file [ CTRL + N
Open file g CTRL+O
Set online model g SHIFT + N
Set offline model g SHIFT +B

Table 3. “Make working screen” related tool gathering

0 Function description

- APM module axis number fixing when making Working screen

+ When making Working screen after selecting [new file], the working screen is composed with the assumption
that it is basically APM 1 axis module and thus the user can not edit other axis except X axis in the monitoring
display, operation parameter, operation data display.
But if the user makes new working screen by using [new file] item after setting the APM module axis number
by [set online model] or [set offline model] already, the user can make the working screen using the previously

setting APM module axis number information.

4.3.2 Save Working screen
0 Method
(1) Select [Save] or [Save as other file name] from file menu.

(2) Write the file name and save it, it is saved as file name.apm.

ltems Tool gathering Short-cut key

Save working screen H CTRL+S

Table 4. “Save working screen” related tool gathering
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0 Function Description

- Save 3axis data regardless of APM module axis number

+ When APM software package saves the working screen, it saves all 3 axis data even if APM model is 1 axis
or 2 axis. (Ex : in case of 1 axis, Y,Z axis data is saved as Default.)

+  After setting APM model as 3 axis to form the working screen and saving the corresponding file, if you reset
APM software package and open the corresponding file, only 1 axis data shall be displayed. In this case, if

you set 3 axis in [set offline model] item and open the file again, you can see all 3 axis data.

Remas T N
m“| 7 b Do e ﬂﬂlﬂﬂlrﬂ.ﬂ
e i A | P i = __':'&J

|l e

Fig. 2. The screen displayed when saving the working screen

4.3.3 The Structure of Working Screen

0 Function Description

- Composed of 1 working screen

+  Once the working screen is made, it is not available to make other working screen by using [new file]. In
order to make new working screen instead of the existing working screen, you should save the existing
working screen as a file and close it and then make new working screen.

- Proceeding status indication

« During monitoring or Tracking, as the upper part of the working screen changes to show the message such as
in Monitoring, Tracking stop or Monitoring stop, in Tracking, it is available to recognize the current status

when moving to other screen.

L Nl e il ¢
Lt Py i 5
Fodirt b st it i A il g
T X Xip 0l
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Pl (e dped i
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[Ty TR T ¥
ADTOET M b N,
1 1
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fot | pgen Lo TN AT T p LAY o
T —p—— T T d T 17
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Pl [oingie o x i
Y — -
™ i Dt Dla ]
i e [ g [T [ NI N
e ] s

Wiy | ® Toairg 7 ruter [D twatm | O rmatm | O lmstw ||
Fig. 3. Working screen
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4.4 Offline and Online Model Setting

4.4.1 Offline model setting
0 Method

(1) Select [set offline model] from model setting items or click the corresponding icon from basic tool gathering.

(2) After setting APM module type and APM module axis number, press [Verify] Button.

Iltems Tool Short-cut key
gathering
Set offline model = SHIFT + B

Table 5. “set offline model” related tool gathering

0 Function Description

- Automatic setting of Data range according to APM Module type

.

The purpose of offine model setting is for the user to write operation parameter or operation data without

connecting to PLC. As [Open collector] type and [Line driver] type has different range of speed limit, cares

should be taken in setting the model.

ﬁl
PLC Type
PLC II:"~1.' PLC --l
AP Wedule Type

= Open Callackar 1 Lina Dvivar

AP Modube fods
o lesis = Zfkis 3 As

[n] 4 | Cangsl |

Fig. 4. Offline model setting dialogue box

- Maintains the existing data after setting offline model

.

When you set new offline model in the state that the working screen is open, the existing operation parameter or
operation data shall be maintained as it were. But in case that APM module axis humber is changed, it may not

be available to see the existing operation parameter or operation data.

4.4.2 Online model setting
0 Method

(1) Select [set Online model] from model setting items or click the corresponding icon from basic tool gathering or

click [the previous online model setting] icon.

(2) If you select the desired APM module and press [Verify] Button, new working screen shall be made.
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Items Tool Short-cut key
gathering
Set Online model g SHIFT + N
Set the previous online model @ None

Table 6. Online model setting tool gathering

0 Function Description

- In case that several APM modules are set in PLC.

+ In this case, APM software package can recognize max. 4 bases (32 slot). GM PLC can recognize max. 8 APM
modules for one base and Master-K PLC can recognize 32 APM modules for one base. The following figure

shows the online model setting dialogue box when several APM modules are inserted.

=
AP el gy
W BABED [Z0T nen Loleckar 4 =)
rEASET =1
 BABEE | =
ol T T =1
 BABE 4 | =
rEssEE =1
HAEEE =1
| _Genen |

Fig. 5. Online model setting dialogue box in case of several APM modules.
- The previous online model setting function
This function enables to form the working screen by connecting PLC and software package directly using the
previous online model setting information instead of using online model setting function when you need to set
online model again after closing the communication port. But if you carry out the previous online model setting
function without set the online model more than one time after executing APM software package program, the

error message will be displayed as follows. Thus you should set the online model before carrying out this

function.

ﬁ o Prwvoes DrrLires Miodad Inbosraton
Fieiat b wi) et (] -l W icded

-
Fig. 6. The previous online model setting function error indication
- In case that communication error occurs
+ If communication does not work because of PLC power OFF or communication cable problem when carrying
out “positioning module read”, APM software package tries to communicate with PLC automatically and if the

communication continues to fail, the error message will be displayed as follows.

ﬂ Mo Aemporasd |
Fietn?
= & |
Fig. 7. Communication error message in case of Online model setting
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4.5 Operation Parameter and Operation Data Setting

4.5.1 Operation Parameter Setting
0 Method

(1) Select [Operation parameter] item from data menu or click the corresponding icon from basic tool gathering.

ltems Tool gathering Short-cut key
Operation parameter PR SHIFT + P

Table 7. Operation parameter related tool gathering

0 Function Description
- Configuration
+  Operation parameter is divided into 4 types as follows.

Basic Parameter, Extended Parameter, Origin/Manual Parameter, Common Parameter

Fig. 8. Operation parameter screen
+  For the range and the meaning of each parameter item, please refer to APM manual.

- Automatic range and data error check function
+  With [Automatic range and data error check function] for each item, it is available to modify the error directly

through detailed error message when the user entered the data wrong. If such data error occurs, it will be

restored as the previous value automatically.

- Maintains operation parameter data when making new working screen
+  Even if the user makes the working screen again through offline/online model setting while editing operation
parameter item, operation parameter information does not disappear and is maintained as it were. Thus this is

very useful in case of using operation data in several APM modules.
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- Unit conversion function and Parameter max./min. indication function

+  If changing the Unit of each axis, the items related to speed and position shall be changed automatically in the

unit and range indication. As Max./Min. of parameter item per unit is shown on [Status line] if selecting the

corresponding items, it enables to reduce the data input error.

- | T |
. 1
Pl [ e L}
o
Py
R
(TS :
— v
==
- [ &
19
AL
AL N
L] | ik
. —
e v
“apom prm ey
- der
P it w08
,."‘_""_ frop -
] L
[

Fig.9. Unit conversion function (pulse = mm)

- Editing function

i

! o

B Loee Ll

W ck ks Corg
P, Corpdsin Tms X

Ed Lomrard

Pty L Ly

M o [

Eorngl G

vyl g

!

1 | G | e |

Taurgen _FaCurps

ﬂﬁ._.l_.l_l A
R L E T ey =Ty

B|Wﬁuﬂﬂiﬂ armsgcind [BASE 3 BLOT T Epes Calecer !

Fig.10. Parameter max./min. indication function

+  For operation parameter screen, [Copy/Paste] function for block and each item is not applied.

4.5.2 Operation Data Setting
0 Method

(1) Select [X/Y/Z axis operation data] from data menu or click the corresponding icon from basic tool gathering.

Items Tool gathering Short-cut key
X axis operation data E SHIFT + X
Y axis operation data m SHIFT +Y
Z axis operation data Fil} SHIFT + Z
Copy CTRL+C
Paste E CTRL +V
Return ﬂ CTRL+2Z
Revive u CTRL+R
Initial value setting % None

Table 8. Operation parameter and Operation data setting tool gathering
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0 Function Description
- Configuration
+  APM software package shows 50 operation step items for each axis as initial value. The user can change the

step number of each axis through the environment setting function.
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Fig. 11. Operation data screen

- Automatic range and data error check function
+  With [Automatic range and data error check function] for each item, it is available to modify the error directly
through detailed error message when the user entered the data wrong. If such data error occurs, it will be

restored as the previous value automatically.

- Maintains operation data when making new working screen
- Even if the user makes the working screen again through offline/online model setting while editing operation
data item, operation data information does not disappear and is maintained as it were. Thus this is very useful in

case of using operation data in several APM modules.

- Editing function
+ Operation data screen supports [Copy/Paste] function for block and each item and carries out
[Copy/Paste/Return/Revive] function by using the right side of mouse. And it is available to change the data of

each item as initial value by using [set initial value] command.

Fig. 12. Initial value setting command execution
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- Operation data item indication function

+ When the data is entered in the operation data item, if it is different from initial value, it shall be changed in
Black color automatically that enables to distinguish the edited data. (Refer to environment setting function)

- Operation step change function

= Basically the step no. of X,Y,Z axis operation data screen is limited as 50 steps. If setting the range in
[environment setting] function to increase the operation step number of each axis, the working screen shall be

reformed.

- AUTO-FILL function
+  This auto-fill function used in Excel enables the user to write the data in order easily. This function is available to

work only in one longitudinal line and not available in case of more than two longitudinal line.

[ &

& [

= [
- [}

5 =

L

o [

J#

FFHEFE

Fig. 13. Auto-Fill function
O Notices
- [Copy/Paste] function in different unit
= If you set X axis unit as “mm”, “inch”, “degree” (Y, Z axis “pulse) in operation parameter screen and move to X
axis operation data screen to enter “0.01” for the goal position item and “0.1” for operation speed item and carry
out block copy and then block paste to Y axis operation data screen, the Y axis goal position item and operation
speed item shall be indicated as “0” instead of 0.01 and 0.1. This means that other units except “pulse” unit

are allowed to indicate decimal point for goal position and operation speed item while “pulse” unit is not allowed.
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Fig. 14. [Copy/Paste] function error in different units
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- [Copy/Paste] function in different block
= If you set the block for partial operation data item and carry out [copy/paste] function to other block without
setting the block for overall operation data item and carrying out [copy/paste] function, the error message shall

be displayed as follows.
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Fig. 15. [Copy/Paste] function error in different block
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4.6 Command

4.6.1 Command

0 Method

(1) Execute [set Online model].

(2) After executing Monitoring or Tracking and setting the command axis, if you click the command item button or
click the command item button right after setting the command axis, monitoring is automatically carried out and

the corresponding command item is executed.

0 Function Description

- Configuration

= As the command axis setting part does not change even if the command screen is changed or scrolled up and
down, it is available to verify the command axis information easily. The command screen is composed of CMD 1,
the basic command screen, CMD 2, the command screen related to teaching and teaching array, and PST, Point
command screen and if the command axis is set in any from 3 screens, it shall be applied to all command
screen simultaneously.
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Fig. 16. Command axis setting part
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Fig. 17. Command screen configuration

- Unit conversion function
* The command item related to Position and Speed carries out the unit conversion function based on the

corresponding axis unit set by operation parameter.
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- Automatic range and data error check function

The command screen contains Automatic range and data error check function for each item.
If data input error occurs during monitoring, monitoring will stop for a while and the error message is displayed

and then monitoring works starts again.

- Command item data

The data to enter in the command item is not saved as a file other than operation data and maintains the input
value only when the program is running and it shall be set as an initial value whenever the program begins.

The command required to enter the [Axis information] from command items such as Synchronous start,
Circular interpolation etc, display the item indication differently according to APM module axis number. For
example, in case of 2 axis APM module, the axis information required to set on the linear interpolation shows

only X,Y axis information except Z axis.

- Editing function

The command screen is not available to carry out Editing function such as Copy/Paste function for each item.

- Short-cut command item and Tool gathering

The command items not necessary to enter the data such as Floating point setting, Stop, Emergency stop can
be carried out simply by using [Command tool bar] and [Short-cut key] and if you press the right side of mouse,
the menu will be displayed in order to carry out the function same as the function shown on the command tool

bar and carry out the command easily.
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Fig. 18. Command execution using the Right side mouse and command tool gathering
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- Command item according to APM Module

= The Command item has the item available for all APM module and the item available for more than 2 axis APM
module (Synchronous start, circular interpolation, position synchronous start, speed synchronous start
operation etc). Thus, in case of 1 axis APM module, the user can not carry out the command item which is

carried out on 2 axis APM module.
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Fig. 19. The command items prohibited when selecting 1 axis APM module

O Notices

- Communication error

= When APM module does not carry out the command normally after the command execution (APM module and
communication does not work to connect or the data can not be entered), APM software package shows the

following error message and returns to the initial status.
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Fig. 20. Error message
- Command axis setting error
= In case of command axis setting, if it does not fit with Monitoring axis or Tracking axis (for example, monitoring

axis is set as Y axis and the command axis is set as X axis), the error message will be displayed as follows.
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Fig. 21. Error message



Chapter 4 Software Package

4.7 Monitoring Execution

4.7.1 Monitoring

0 Method

(1) Execute [set online model].

(2) After selecting the axis for monitoring from monitoring screen, select [operation status monitoring] from
monitoring item or click the corresponding icon from basic tool gathering.

(3) If you press monitoring button once, monitoring is executed and if you press the button one more, it stops.

Iltems Tool gathering Short-cut key

Monitoring ! SHIFT + M

Table 9. Monitoring tool gathering

0 Function Description

- Execution environment

= While executing monitoring, [data read/write] and [Tracking] function shall be inactive and not available to carry

out the function.

= The contents of [external I/O signal] and [error history] is indicated only during monitoring and when monitoring

stops, the related data is not indicated.

= In case of 1 axis/2axis APM module, Y axis or Z axis shall be treated in Gray in monitoring screen and data is

not indicated.

- Monitoring axis change
= While executing monitoring, the user can not change the axis for monitoring. In order to change the axis for

monitoring, it is required to stop monitoring and reset.
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Fig. 22. 3 axis APM module monitoring screen
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- Monitoring period change
= ltis available to change the monitoring period by using [environment setting] function and set within the range

40 ~ 80 ms. [ File => Option => Comm option ]

O Notices

- Communication error

= If the communication does not work for the constant time (about 5~6 seconds) because of communication
problem or PLC power OFF during monitoring, the error message will be displayed and APM software package
return to the initial status. That is, as it returns to the previous step before setting online/offline model, the user
should set APM online model after checking communication cable status or PLC power status. In this case,
operation parameter and operation data set before maintains the previous setting value without changing it as it

were.
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Fig. 23. Error message
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4.8 Tracking Execution

4.8.1 Tracking

0 Method

(1) Execute [set online model].

(2) After selecting the axis for tracking from Tracking screen, select [Profile Tracking] from monitoring menu or
click the corresponding icon from basic tool gathering.

(3) If you press Tracking icon once, Tracking is executed and if you press the button one more time, it stops.

Iltems Tool gathering Short-cut key
Tracking & SHIFT +T

Start 2 None
Pause M None
Enlarge E None
Reduce g None
Area enlargement e None
Data indication M None
Save E None
Print @ None

Table 10. Tracking tool gathering

0 Function Description

- Execution environment

= On the Tracking screen, X axis means Time and Y axis means Speed.
= During Tracking, [external I/O signal function] is not indicated.

= On the Tracking screen, current position, current speed, current step, unit information are indicated basically.
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Fig. 24. Tracking screen
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= Tracking tool gathering, while the working screen moves, becomes active and can carry out the corresponding
function.

= Tracking is available only for 1 axis basically.

= The error occurred during Tracking shall be indicated on the Tracking screen and Error history screen at the

same time.

- Tracking related tool gathering

Items Tool gathering Function

When Tracking screen pauses or the coordinate of the screen
is changed by Enlarge/Reduce function, if you press this

Start 2
button, the coordinate shall be restored as same as set at first

and Tracking starts again.

Pause | Used for the Pause of Tracking screen.

If you press [enlarge] Button during tracking, the screen stops
Enlarge &l. for a while automatically and appears enlarged. If you want to

start Tracking again, press [Start] Button.

If you press [reduce] Button during tracking, the screen stops
Reduce Q for a while automatically and appears reduced. If you want to

start Tracking again, press [Start] Button.

This is used when you want to make the desired part enlarged
during Tracking. To use this function correctly, if you stop for a

Area while by using [pause] button and drag the desired area to

enlargement enlarge by the mouse, only the selected area appears in
enlarged. If you want to start Tracking again, press [Start]

Button.

This function is used when you want to see X,Y data value of
the desired area during Tracking. To use this function correctly,
if you stop the desired area by using [pause] button and move
Data indication M4
the cursor to the desired position, (X,Y) data shall be indicated
automatically. If you want to start Tracking, press [Start]

Button.

This is used when you want to save the Tracking screen by
[save as picture file] and available only when Tracking screen

Save &
is in Pause. The picture file type available to support are 3

such as *.bmp, *.emf, *.jpg.

This is used when you want to print Tracking screen and
Print Eh

available to use only when Tracking screen is in Pause.

Table 11. Tracking tool gathering function description

4-21



Chapter 4 Software Package

- Step no. indication function
= Step no. indication function is to indicate the operation step no. on the Tracking screen when indirect start. The
user can verify the operation information such as current operation speed, current position data and operation

step information together with Tracking screen.
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Fig. 25. Tracking — Step no. indication function

- Tracking axis unit
= In the bottom of Tracking screen, the axis unit set by APM software package and the corresponding axis unit
saved in PLC internal memory are indicated and if two units are different, max. value of Y axis coordinate

(speed) shall be set on the Tracking screen based on the unit saved in PLC internal memory.

O Notices

= Tracking related tool gathering may not act according to the O/S of APM software package installed computer. It
may occur sometimes in Windows 2000, Windows Me, Windows XP and in this case the solution is to increase
Tracking period by using [environment setting function].
Reference: Window 95/98/Me/2000 : Tracking period 40ms

Window XP : Tracking period 60ms

* As X axis (time) value of Tracking screen is quite different from actual operation time, cares should be taken in

using.
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4.9 Data Read/Write Function
4.9.1 Data Read/Write
O Method

= As Data Read/Write function is not available during monitoring or tracking, it is required to carry out the function

after stop it when the corresponding is active.
= Click [data read/write] item from communication menu or click the corresponding icon from basic tool gathering

to select the desired data and then press [Read] or [Write] Button.

Iltems Tool gathering Short-cut key
Data Read/Write #01 SHIFT +R

Table 13. Data Read/Write related tool gathering
0 Function Description

- Configuration

= The items shown on Data read/write dialogue box are different according to the APM module axis number.
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Fig. 26. Data Read/Write dialogue box by APM module axis number

= After carrying out [Data read], it is formed newly on the working screen but after carrying out [Data write], the
working screen is maintained as it were. As [data read/write] function can not be cancelled during working,

cares should be taken in using.

= During data read/write working, the proceeding status is indicated in the status line in the bottom of APM

software package.
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Fig. 27. Data read/write proceeding status indication

O Notices
= If you want to carry out [data write] while APM is in operation (when ‘Busy’ signal indicates ‘ON’), the error

message shall be displayed as follows. But [data read/write] function is available while the PLC CPU is in the

RUN. O ]

E Tiata Transfer’ can’t be macuied whar e BT Hagn TR

|| I]t.l

Fig. 28. Error message
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4.10 Simulation Function

4.10.1 Profile Simulation

0 Method

(1) Enter the data into the axis operation data item for simulation.

(2) Click [Profile simulation] from simulation menu or click the corresponding icon from basic tool gathering.

(3) After setting simulation axis and step no. from simulation dialogue box, press [execute simulation] Button.

ltems Tool gathering Short-cut key
Profile simulation m SHIFT + F
Circular interpolation simulation B- SHIFT + 1
Restore % None
Enlarge E None
Reduce g None
Area enlargement None
Data indication b4 None

Table 14. Simulation related tool gathering

0 Function Description

- Execution environment

= If you click profile or circular interpolation simulation icon, tool gathering with 5 buttons except dialogue box shall
be displayed. This tool gathering helps the user know the related result in detail by enlarging/reducing the
simulation screen. The function for the corresponding tool gathering is shown same as Table 11. Tracking tool
gathering function description.

= Profile simulation is available only for 1 axis simulation. That is, it is not available to carry out simulation for the

2 axis interpolation operation.
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Fig. 29. Profile simulation screen
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- Run-Time Refresh function
= Profile simulation has Run-Time Refresh function and if operation data is changed, the changed result shall be

reflected right away and indicated on the simulation dialogue box.
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Fig. 30. Profile simulation Run-Time Refresh function

4.10.2 Circular Interpolation Simulation

0 Method

(1) Click [Circular interpolation simulation] from simulation menu or click the corresponding icon from basic tool
gathering.

(2) After entering circular interpolation method/direction information, starting point, Ending point and middle point

data from circular interpolation dialogue box, press [execute simulation] button.

0 Function Description

- Execute environment

= Circular interpolation simulation is available to carry out simulation by using the Middle point method, Center
point method and circular interpolation direction setting (CW/CCW).

= If you press [Help] Button, the help dialogue box shall be displayed.
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- Middle point method

= The following shows the result of simulation by Middle point method of circular interpolation.
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Fig. 31. Circular interpolation simulation by Middle point method

A) Middle point method is the method for simulation by calculating the middle point matching with the
starting point and ending point with the coordinate of starting point, the coordinate of ending point and the
coordinate of middle point. In this case, as the direction shall be determined according to the position of
middle point, the user can not change it by random.

B) It is not available to match the starting point and the ending point, the ending point and middle point with
the starting point and the ending point.

C) The point ca not be arranged in a straight line.

- Center point method

= The following shows the result of simulation by Center point method of circular interpolation.
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Fig. 32. Circular interpolation simulation by Center point method
D) Center point method is the method for simulation by calculating the center point again with the coordinate
of the starting point, the coordinate of ending point and the coordinate of center point. In this case, the
user can determine the direction.
E) Center point method is available to match the starting point with the ending point. In this case, it becomes

the circle.
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4.11 Status Screen, External 1/0 signal and Error history function

4.11.1 Status Screen

0 Function Description

- Configuration

= Status Screen indicates the working status information that APM software package carries out.

= To hide/cover the status screen, press [SHIFT+V] short-cut key or click [external I/O signal] from view menu.
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Fig. 33. Status screen

4.11.2 External 1/O signal function

0 Function Description

- Configuration

= External I/O signal window indicates the data only during monitoring. If monitoring stops, the data indicated on
the external 1/0 signal window all disappeared and the screen is converted to the status screen.

= The item that appears in external I/O signal window is indicated based on the monitoring axis. That is, when
monitoring axis is “X axis”, the external 1/O signal window indicates only X axis external signal.

= To hide/cover external I/O signal screen, press [SHIFT+V] short-cut key or click [external I/O signal] from view

menu.
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Fig. 34. External 1/0 signal window
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4.11.3 Error History function

0 Function Description

- Configuration

Error history window is composed of [overall error screen] and [each axis error screen].

Error history data is indicated only during monitoring. If monitoring stops, the data indicated on the error history
window all disappeared.

The item indicated on the error history window is indicated based on the monitoring axis. That is, when
monitoring axis is “X axis”, error history window indicates only X axis external signal.

To hide/cover error history signal window, press [SHIFT+E] short-cut key or click [error history information] from

view menu.

- Error indication method

[Overall error screen] indicates all the latest occurred errors of each axis and [X/Y/Z axis error screen] indicates
10 errors occurred on each axis in order and shows the error description and solutions together in order to carry
out the restore works promptly.

If the redundant error repeats, [each axis error screen] indicates only one error and when you start monitoring
again after completing monitoring, the redundant error all shall be indicated.

If [error history reset command] is executed, the corresponding axis related error shall be removed from

[overall error screen] or [axis error screen).
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Fig. 35. Error history window
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4.12 Print function

4.12.1 Print

0 Method

(1) If you click [Print] from file menu when the working screen is open or click the corresponding icon from basis
tool gathering, the working screen moves to monitoring screen and print dialogue box shall be displayed.

(2) After selecting the desired item, if you press [Print] Button, print dialogue box shall e displayed and it start to

print. If you press [Preview] Button, you can verify the print screen before printing.

Iltems Tool gathering Short-cut key

Print @ CTRL+P

Table 15. Print related tool gathering

0 Function Description

- Execution environment

Print dialogue box indicates APM module specification and PLC information obtained from [online model
setting function].
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Fig. 36. Print dialogue box
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Fig. 37. Preview screen and Printer setting dialogue box

- Printer option function

Through print option dialogue box, it is available to set the left/right margin and the head/bottom of print screen.
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Fig. 38. Print option dialogue box
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4.13 Environment Setting Function

4.13.1 Environment Setting Function

0 Method
(1) Click [environment setting] from file menu or click the corresponding icon from basic tool gathering.

0 Function Description
[Operation data indication extension option] is the option to change the step number of X/Y/Z axis operation

- Operation data option

data.

[Operation data item indication function] is the option to change the color in order to distinguish it from other
items easily when the data entered in X/Y/Z axis operation data by the user is different from the initial value.
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Fig. 39. Environment setting screen — Operation data option

- Communication option

corresponding period according to the system.
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[Monitoring period and Tracking period setting option] is the option that the user can change the
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Fig. 40. Environment setting screen — Communication option
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[Communication error restore option] is the option to set how many times to try to restore the communication

when the communication error occurs while APM software package and PLC carry out the communication
works.

- Other option

[Error history file create option] is the option to select whether or not to save the error occurred while working

with APM by using APM software package as a separate file.
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Fig. 41. Environment setting screen — Other option

4.14 Other Function

4.14.1 System Check Function

APM software package exchanges the data with PLC periodically and monitors the status while data read/write,

monitoring, tracking is not carried out. But in case that there is no response from PLC for 5~6 seconds, the error

message will be shown as follows and it returns to the initial status.
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Fig. 42. Communication error message

4.14.2 Error history file create function

APM software package creates ErrorHistory.txt file when the program runs or if the file exists already, it opens

the corresponding file and records the errors occurred during working.
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Fig. 43. Error history file
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CHAPTER 5 Positioning Parameter & Operation Data
0 This chapter describes parameter to be set by software package.
0 Parameter configuration of software package is as follows and this parameter items should be set at each axis.
(But common parameter shall be applied to all axis equally.)
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| 5.1 Basic Parameter

Here describes the basic parameter.

Itern Hefis Y- £-fis
LInit 0: Pulze 0: Pulze 0: Pulze
Fulse per Rotation 20000 pls 20000 pls 20000 pls
Trawvel per Rotation 20000 pls 20000 pls 20000 pls
Linit Multiplier 01 IR 0%
_ Fulse Qutput Mode 0: CWICC 0: CWICC 0: CWICC
PaEr':fn';ter Bias Speed 1 plsis 1 plsis 1 plsis
Speed Limit 100000 plsis 100000 plsis 100000 plsis
ACCIDEC Mod £00 ms £00 ms £00 ms
ACCIDEC Mo.2 1000 ms 1000 ms 1000 ms
ACCIDEC Mo.2 1800 ms 1500 ms 1500 ms
ACCIDEC Mo.d 2000 ms 2000 ms 2000 ms
[Configuration of Basic Parameter]
Items Setting Range Initial value
Unit 0:pulse, 1: mm, 2 :Inch, 3 : degree 0
Pulse per 1~ 65,535[unit:pulse] 20,000
rotation
-0 10 65535[X10" 0]
Transfer distance | -Inch  :1 O 65535[X10inch] 20.000
per rotation -degree: 1 0 65535[X10°degree] ’
-pulse :1 O 65535[pulse]
Unit allocation 0:X1 times, 1:X10 times, 2:X100 times, 3:X1000 times 0
Pulse output mode | 0 : cw/ccw, 1 : pulse/dir, 2 : A phase/B phase mode 0
Open Collector | Line Driver Unit
mm 1 ~2,000,000,000 X100 /min
Bias Speed inch 1 ~2,000,000,000 X107inch/min 1
degree 1 ~2,000,000,000 X10” degree/min
pulse | 1~200,000 | 1~ 1,000,000 | Pulse/sec
Open Collector | Line Driver Unit
mm 1~2,000,000,000 X107 0 /min
Speed limit inch 1 ~2,000,000,000 X107%inch/min 100,000
degree 1~2,000,000,000 X10? degree/min
pulse | 1~200,000 [ 1~1,000,000] Pulse/sec
. No.1 500
Acceleration NO.2 1000
/Deceleratio No'3 0 ~ 65,535[unit:ms] 1500
n Time .
' No.4 2000

[Basic Parameter Setting Range]
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5.1.1 Unit
0 It sets the command unit for positioning control and according to control object, the command unit (mm, inch,
pulse) is set and used from 1 axis to 3 axis at each axis separately.
O In case of changing the unit setting, as the value of other parameter and operation data does not change,
the value of parameter or operation data should be set within the setting range of the unit to be changed.
Ex) mm,inch,pulse : X-Y Table, Conveyor

degree : a body of rotation (360degree/rotation)

5.1.2 Pulse per Rotation (Ap)
O Only in case of using the unit (mm, inch, pulse) as a positioning command unit, you can set and use the
pulse necessary for 1 rotation of motor.
O In case of using SERVO, you can set the resolution per rotation of SERVO Encoder.

Transport amount per pulse = Transport amount per rotation (Al) / Pulse per rotation (Ap)

5.1.3 Transfer distance per rotation (Al) and Unit allocation (Am)
O Only in case of using the unit (mm, inch, degree) as a positioning command unit, you can set and use
transfer distance per 1 rotation of motor and unit allocation.
0 How is transferred by 1 rotation of motor is determined by the structure of machine.
If the lead of ball screw (mm/rev) is PB and the rate of deceleration is 1/n,

Transport amount per rotation(AL) =PB x 1/n.

0 But the value available to set with transfer distance per 1 rotation (Al) of this parameter is max. 6553.5 [
(approx.6.5 0 ).
O If AL exceeds this value, AL will be set as follows :
Transport amount per rotation(AL) = PB x 1/n
= (Al) x (Am)
Note) As (Am) is 1,10,100,1000, if the value of “PB x 1/n” exceeds 6553.5 O, it is required to adjust the
unit allocation so that the transfer distance per rotation (Al) does not exceed 6553.5 [ .
Ex1) Incasethat (AL)=PB x 1/n=6000.00 (=60 ),
(AL) = (Al) x (Am)=6000 x 1

Ex2) Incase that (AL)=PB x 1/n=60000.00 (=600 ),
(AL) = (Al) x (Am)=6000 x 10
=600 x 100
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5.1.4 Pulse Output Mode
0 As input method to be used for SERVO Driver or Stepping Driver is different, it is required to select pulse
output mode of positioning module according to the input method.

1) PLS/DIR mode

0 PLS/DIR mode shows the case that normal pulse and reverse pulse are outputted from one terminal and
the normal/reverse discrimination signal is outputted from different terminal. The following shows the case
that pulse output level is low active.

PLS/DIR

FP Terminal _I

RP Terminal

CW (normal output) CCW (reverse output)

| ]

Y

-l
-

2) CW/CCW mode

0 CW/CCW mode shows the case that normal pulse and reverse pulse comes from different terminal. The
following shows that pulse output level is Low Active.

cw/ccw
FP Terminal _I

RP Terminal

CW(normal output) CCW(reverse output)

| ]

A

3) PHASE mode
0 PHASE mode shows the case that normal pulse and reverse pulse will be outputted with 90degree

phase difference. The following shows the case that pulse output level is Low Active.

PHASE
FP Terminal _I I—J

RP Terminal J

V_I —1

CW(normal output) CCW(reverse output)

A
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5.1.5 Bias Speed

0 As the stepping motor has unstable torque near speed=0, the start speed shall be set in the beginning of
operation in command to smooth the rotation of motor and reduce the positioning time. The speed to be set
at this time is called “Bias Speed”.

O The settingrangeis 1 O 200,000(unit: 1pps) for open collector, 1 ~ 1,000,000 for line driver at each axis.
00 Bias speed shall be used for the main axis of 00 positioning operation by setting command,

O origin return operation,

0 JOG operation,

O interpolation operation.

Speed
A
Speed limit
. ~
Bias speed | ,/,_ Positioning speed W
setting action 7, Origin return speed AXN ) .
,’ JOG Speed NN Bias speed not-setting
s Interpolation operation| f action
i speed RN
4
Bias speed‘ I Time
Acceleration Deceleration | .
< time > ‘ time ) |

If Bias speed is set as high, total operation time shall be reduced but if the setting value is too
high, it may cause the occurrence of impact sound in the start/end time and forces the excessive
effect to the machine. Cares shall be taken in using.
0 The bias speed should be set within the range as follows :
(If origin return speed is set less than bias speed, it occurs error 133, if positioning operation
speed is set less than bias speed, error 153, and if Jog operation speed (high speed) is set
less than bias speed, error 121, respectively.)
1) Bias speed < Positioning speed data
2) Bias speed < Origin return low speed < Origin return high speed
3) Bias speed < JOG high speed (Jog low speed operation is not related to bias speed.)
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5.1.6 Speed Limit

0 max. Speed available to set for positioning operation.

00 The setting range is 1~200,000 for G4F-PP1/2/30, G6F-PP1/2/30 and 10 1,000,000 for G4F-PP1/2/3D,
G6F-PP1/23/D (unit : 1pps).

00 The operation speed of positioning operation, origin return speed and Jog operation speed is influenced by
speed limit and if they are set as higher value than speed limit, error will occur.
O If origin return speed is greater than speed limit : Error 133
O If positioning operation speed is greater than speed limit : Error 152
O If Jog operation speed is greater than speed limit : Error 121

5.1.7 Acceleration/Deceleration Time

00 This is applied at the starting/ending point of positioning operation and also applied to continuous operation
command, SKIP command, speed override, positioning speed override among positioning operation.

0 Acceleration/Deceleration time is set by axis unit at PLC program and Software Package).

O The settingrangeis 0 O 65,535 (unit: 1ms) at each axis.

1) Acceleration time : the time required to reach from speed “0°(stop state) to the speed limit which is set by
parameter.
0 In case of using BIAS, it is the time required to reach from the setting bias speed to the speed limit which
is set by parameter.

2) Deceleration time : the time required to reach from the speed limit set by parameter to the speed “0”(stop
state).
O In case of using BIAS, it is the time required to reach from the speed limit set by parameter to the setting
bias speed.

Speed ( Speed limit
A mememm - .

/ \
/ \

\
/ ﬁ/Setting speed

Actual deceleration time

f“ —» Actual acceleration time Time
>
PN PREN
< . .
Acceleration Deceleration
time . time
- -

O Definition of Terminology
Speed limit : max. Speed available to set for positioning operation at the parameter of software package.
Setting speed : speed value of operation data that position data operates actually.
Actual acceleration time : the time required to reach from speed “0”(stop state) to the speed value which is
set by operation data.
Actual deceleration time : the time required to reach from the speed value set by operation data to speed
“0"(stop state).
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\ 5.2 Expansion Parameter

Here describes Expansion Parameter.

[tem H-Axis W-Axis Z-Ais
S Upper Limit 2147483647 pls 2147483647 pls 2147483647 pls
Shni Lower Limit -2147483648 pls -2147483648 pls -2147483648 pls
Backlash Comp 0pls 0pls 0pls
Position Complete Tim 1000 ms 1000 ms 1000 ms
Ext. Command 0: Star] 0: Star 0: Stard]
Pulse Output Dir onc 0 0
M Code Output 0: NOMNE 0: MOME 0: NOME
E;“rzr;ﬁ:tgr External Start 0 Disahle 0: Disahle 0: Disable
External Stop 0: Dizahle 0: Disahle 0: Dizable
Ext. Concurrant Start 0: Dizable 0: Disable 0: Dizable
External VTP 0: Dizable 0: Disable 0: Dizable
S Limit Detect 0: Mo Detect 0: Mo Detect 0: Mo Detect
Fosition Display 0: Mo Displa 0: Ko Displa 0: Mo Displa
ACCIDEC Pattern 0: Trapezoidal 0: Trapezoidal 0: Trapezoidal
S-Curve Ratio a0 a0 a0
[Configuration of Expansion Parameter]
Items Setting Range Initial value
-0 :-2147483648 O 2147483647 [X1 0': O]
C -Inch  :-2147483648 0O 2147483647 [X10"Inch]
Software high limit -degree : 2147483648 [ 2147483647 [X10°degree] 2147483648
-pulse :-2147483648 0 2147483647 [pulse]
-0 :-2147483648 0 2147483647 [X1 0': O]
- -Inch  :-2147483648 0O 2147483647 [X10"Inch]
Software low limit degree : 2147483648 [1 2147483647 [X10°degree] | 2147483648
-pulse :-2147483648 0 2147483647 [pulse]
-0 -0 0 65535[X107 0]
. dnch ;0 O 65535[X107inch]
Backlash compensation amount | - degree -0 [ 65535X1 0° degree] 0
-pulse :0 [0 65535[pulse]
Output time qf positioning end 0 ~ 65,535[unit:ms] 1,000
signal
S-Curve rate 1 ~ 100[unit:%] 50
External commgnd function 0 : Set, 1: Jog operation, 2 : Skip 0
selection
Pulse output direction 0 : normal, 1 : reverse 0
Acceleration/Deceleration pattern | 0 : trapezoid type, 1 : S-type 0
M Code mode 0: None, 1: With, 2 : After 0
Position indication dqung equal 0 - prohibited, 1 : permitted 0
speed operation
Detgc’uon of soft high/low I|lm|t 0 - prohibited, 1 : permitted 0
during equal speed operation
External speed/position control . - ) .
switching permitted/prohibited 0 - prohibited, 1 : permitted 0
External command . - ) .
permitted/prohibited 0 : prohibited, 1 : permitted 0
External stop permitted/prohibited | O : prohibited, 1 : permitted 0
External simultaneous start . . . .
permitted/prohibited 0 : prohibited, 1 : permitted 0

[Setting Range of Expansion Parameter]
5-7
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5.2.1 S/W High/Low limit

; it is also called “Stroke High/Low limit”.

O The range of machine available to move is “stroke limit” and the high/low stroke limit is set as Software high

limit and Software low limit. If operated out of the setting range, the function of positioning will not be carried
out.

This means that if the operation is executed out of the setting range, this function will not carry out the
positioning against practical command.

Therefore, this is used to avoid the breakaway of high/low limit by wrong setting of positioning address value
and the malfunction caused by user program error and it is required to install limit switch for emergency stop
near stroke limit of the machine.

|
|
Transfer range of the Machine !
|

Software Low limit Software High limit

The range check of software high/low limit shall be done when the operation starts or during the operation.

If the error is detected by the setting of software high/low limit (Software high limit error : 501, Software low
limit error : 502), the pulse output of positioning module shall be prohibited.

Therefore, when the error is detected and you want to operate again, it is required to release the output
prohibition before using.

O The setting range shall be done at each axis and has

5.2.2
0

Software high limit address value range : -2,147,483,648 0 2,147,483,647
Software low limit address value range : -2,147,483,648 00 2,147,483,647(unit: Pulse).

Backlash Compensation Amount

The tolerance that the machine does not work by the wear when the rotation direction changes in case that a
gear, screw etc is combined to run at the motor axle, is called as ‘Backlash”.

Therefore, when you change the rotation direction, it is required to add the backlash compensation amount to
the positioning amount for output.

In case of G4/6F-PP1/2/30 and G4/6F-PP1/2/3D, it is used for positioning operation, inching operation and
job operation.

The setting range is 0 [0 65,535(unit: Pulse) at each axis.

‘ After setting or changing the backlash compensation amount, the origin return should be carried out.

If the position moved 1m to the right and again 1m to the left, it is not possible to reach the original position by
backlash. At this time, it is required to add backlash compensation amount.

1m movement right side (normal)

y

Direction change
1m movement left side (reverse) Backlash

& »

Transfer amount including Backlash compensation amount R
<
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O In case of G4/6F-PP1/2/30,G4/6F-PP1/2/3D, the backlash compensation amount is outputted first and
the address value of positioning operation, inching operation and jog operation will move to the goal
point.

Speed
A

A,B,C,D : Relative position PO ,P1,P2,P3 : () motor rotation
out of (), load transfer

P1:1500 P2:1500 P3:0
(1500) (1500+ compensation (3000+ compensation

PO : 1000 Co amount) amount) » Time
D: 1500

(1000)

5.2.3 Position End Output Time

0 Position end output time shall be OFF after sustaining “ON” for the setting time after Positioning is completed
during single operation, repeat operation, go-on operation, continuous operation, linear interpolation operation,
circular arcs interpolation operation, speed/position switching operation (position indication during equal speed
operation), inching operation and positioning end signal becomes “ON”.
At this time, if all setting command is executed while positioning end signal is ON, it shall be OFF.
And only in case that go-on operation mode and continuous operation mode is ended completely, the
positioning end signal shall be outputted.

0 The setting range is 0 0 65,535 (unit: ms).

O The action of single operation mode is as follows :

Speed
L » Time
Dwell Time ‘
Dwell Time;
j A A

Start
A A A
Busy — Y \

Positioning completion tw : Position completion output time @

tw
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[0 The action of Go-on operation mode is as follows :

Dwell Time l:weH Time

Speed

Start j
A

Busy —

Positioning completion

. W
tw : Position completion output time |4—>|

00 The action of Continuous operation mode is as follows :

Speed

» Time
Dwell Time
Start -—T
A
Busy —| \
Positioning completion

tw » Position completion output time |<l>|

5.2.4 Selection of External Command
O It is available to select one among set, jog operation, skip for external command signal input.
0 In case of using the external command signal, the external command should be set as “permitted”.
O In case of using jog operation as external command selection, the external command signal shall be acted as
jog high speed normal rotation and the external auxiliary command signal is acted as jog high speed reverse
rotation.

5.2.5 Pulse Output Direction
The below shows the pulse output direction in case of Low Active.
O normal rotation : the rotation direction shall be set to the direction to increase the current value of position
address.
O reverse rotation : the rotation direction shall be set to the direction to decrease the current value of position
address.
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CW/CcCcw

FP Terminal
Normal operation | | Reverse operation
" Reverse operation Normal operation
B in case of CW (normal) setting in case of CCW (reverse) setting o

PLS/DIR

Normal operation | Reverse operation

RP Terminal

Reverse operation Normal operation

h ><

in case of CW (normal) setting in case of CCW (reverse) setting

PHASE

FP Terminal
N

ormal operation | | Reverse operation

Reverse operation Normal operation

< >< L

in case of CW (normal) setting in case of CCW (reverse) setting

5.2.6 M Code Output

M code mode set by parameter shall be applied to all position data of the corresponding axis in a bundle.
Available to set M code number differently at each operation step number of positioning data.

M code number setting range : 1 0 65,535

Available to use M code for the identification of operation step number in operation and the execution of
auxiliary works (Clamp, Drill rotation, tool change etc) after reading it from output variable “MCD” of current
operation state code read function blockof the program.

00 M code signal occurring during operation shall be reset by M code “Off” command.

O o0oog

O If M code signal is “ON” even if the positioning is completed, G4/6F-PP1/2/30, G4/6F-PP1/2/3D treats
Error (error no: 233) without acting the next operation step number. Therefore, in command to act the
positioning of the next operation step number, M code signal should be “OFF” by M code “Off” command.

0 M code mode has 2 kinds of mode according to the output timing of M code signal : With mode and After
mode.
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1) With mode
This is the mode that outputs M code number which is set by position data with start command of positioning
action [indirect start, direct start, Circular interpolation, Simultaneous start, linear interpolation to the output
variable “MCD” of current operation state code read function block and at the same time outputs M code ON
signal.

Speed

Time

Go-on operation ‘ i
p Duwell b End operation Dwell
Indirect start 4

3
— |
=

M code no. <
In operation xk ) /
M code ON signal 4
_— r
M code OFF command 3 A

2) After mode
This is the mode that outputs M code number to be set by position data after completing the positioning by start
command (indirect start, direct start, circular interpolation, simultaneous start, linear interpolation to the output
variable “MCD” of current operation state code read function block and at the same time outputs M code ON
signal.

»
P

Speed

-

Time

Go-on operation Dwelr
Indirect start

M code no.
"/ : /
In operation <‘ / /

M code ON signal 7Y 4

M code OFF command T

End operation

<
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5.2.7 External Command
O In case of selecting one from external command (start, jog operation, skip), the setting of “external command
permitted/prohibited” should be set as “permitted”.
O In case that it is set as "prohibited”, the start of the external command selection, jog operation (high speed
normal rotation), SKIP operation and jog operation by external auxiliary command (high speed reverse

rotation) are not possible.

5.2.8 External Stop
OIn case of using external deceleration stop function during positioning operation separate from internal

deceleration stop, the external stop should be set as “permitted”.

5.2.9 External Simultaneous Start
OIn case of starting 2axis~3axis simultaneously by the external simultaneous start, it should be set as
“permitted”.
0 External simultaneous start executes the axis information and operation step number first by internal start
command and then makes the external simultaneous start input “ON”.
0 If external simultaneous start is set as “permitted”, it starts only by external simultaneous start input despite of

the execution of internal simultaneous start command.

5.2.10External Speed/Position Switching
0 External speed/position switching should be set as “permitted” in command to switch the position control by

external signal during equal speed operation by speed control.

5.2.11Equal Speed Operation S/W High/Low Limit
O This is used to stop the pulse output during equal speed operation by speed control because of detection of
S/W high/low limit.
O In this case, the origin determination is completed and the position indication during equal speed operation

should be set as “indication” for the detection of S/W high/low limit.

5.2.12Position during Equal Speed Operation
0 If you want to know the current position during equal speed operation by speed control, the position indication
during equal speed operation should be set as “indication”.

0 But the current position shall be indicated only in the state that the origin determination is completed.
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5.2.13Acceleration/Deceleration Pattern

0 There are 2 kinds of Acceleration/Deceleration operation pattern : Trapezoid operation and S-Curve operation.

O In case of positioning operation, it is available to select operation pattern (either trapezoid operation or S-
Curve operation) at the section of acceleration and de deceleration.

0 As it is not possible to use S-Curve operation pattern in case of continuous operation mode and speed
override, care should be taken in setting.

O In case of using S-Curve acceleration/deceleration, it is available to protect the motor from the load effect at
the point that the motor starts to move the moving object and stops it.

Speed Speed

A A

Acc./Dec. Section is linear. Acc./Dec. Section is Sin Curve.

P Distance P Distance
<Trapezoid Acceleration/Deceleration> <S-Curve Acceleration/Deceleration>

5.2.14S-Curve Rate
O In case of selecting S-Curve operation as an acceleration/deceleration pattern, S-Curve rate (1~100%) should
be set.
0 According to S-Curve rate, S-Curve operation pattern shall be formed.
O If S-Curve rate is 100%, it becomes the same as trapezoid operation and if the 50% rate is set, it becomes the
acceleration/deceleration curve which is the closest to the Sin Curve.

0 The figure as below shows the example of S-Curve rate setting.

Speed Speed
A A
P Distance P Distance
S-curve rate : 50% S-curve rate : 1%
Speed
A
P Distance

S-curve rate : 100%

5-14
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| 5.3 Origin/Manual Parameter
Here describes Origin/Manual Parameter.

ltem H-Axis r-Axis Z-Mis
Horme Method 0 DOGHOME(DFF 0 DOGIHOME{OFF) 0: DOGIHOME(QFF)
Home Dir 1. GC 150 1. 00
Home Address Opls 0pls 0pls
Horme Compensation 0pls 0pls 0pls
Home High Speed A000 plsfs 000 plsis A000 plsfs
Horrie Lot Speed 500 plsfs 500 plsfs 500 plsfs
Home Home Retry Time 0ms Oms 0ms
Farameter
Home ACCIDEC 0ms Oms 0ms
Dl 0ms Oms oms
JOG High Speed A000 plsfs 5000 plsis A000 plsfs
JOG Low Speed 1000 plsis 1000 plsfs 1000 plsis
JOG ACCIDEC Time 1000 ms 1000 rris 1000 ms
Inch Speed 100 plsis 100 plsis 100 plsis
[Configuration of Origin/Manual parameter]
Items Setting Range Initial value
-0 :-2147483648 0 2147483647 [X10° 0]
Origin address -Inch  :-2147483648 00 2147483647 [X1 O'zlnch] 0
-degree : -2147483648 0 2147483647 [X10™degree]
-pulse :-2147483648 0 2147483647 [pulse]
Open Collector | Line Driver Unit
mm 0 ~200000 0~ 1000000 | X100 /min
Origin return high speed Inch 0~ 200000 0~ 1000000 | X10°inch/min 5,000
Degree | 0~200000 0~ 1000000 | X10° degree/min
pulse | 0~200000 0~ 1000000 | Pulse/sec
Open Collector | Line Driver Unit
mm 0 ~200000 0~ 1000000 | X100 /min
Origin return low speed Inch 0~ 200000 0~ 1000000 | X10°inch/min 500
Degree | 0~200000 0~ 1000000 | X10° degree/min
pulse | 0~200000 0~ 1000000 | Pulse/sec
Origin return "
acceleration/deceleration time? et | 0~ 65,535lunitms] 0
Origin return dwell time 0 ~ 50,000[unit:ms] 0
-0 :-2147483648 0 2147483647 [X10° 0]
Origin compensation amount -Inch  :-2147483648 00 2147483647 [X1 O'zlnch] 0
-degree : -2147483648 0 2147483647 [X10™degree]
-pulse :-2147483648 0 2147483647 [pulse]
Origin return reset waiting time 0 ~ 65,535[unit:ms] 0
Range Detail contents
0 Origin detection by Approximate origin and the origin
[Origin detection after approximate origin OFF]
Origin detection by Approximate origin and the origin
Origin return mode 1 [Origin detection after deceleration when approximate 0
origin ON]
2 | Origin detection by high/low limit and the origin
3 Origin detection by approximate origin
4 High speed origin detection
Origin return direction 0:normal, 1:reverse 1

O Notel] In case of setting the origin return acceleration/deceleration time as “0”, it needs to follow the
acceleration/deceleration setting value of basic parameter.

[Setting range of Origin/Manual Parameter]

5-15
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Items Setting Range Initial value
Open Collector | Line Driver Unit
mm 1 ~ 2000000000 X100 /min
Jog high speed inch 1 ~2000000000 X10%inch/min 5,000
degree 1 ~ 2000000000 X10 degree/min
pulse | 1~200000 1 ~1000000 | Pulse/sec
Open Collector | Line Driver Unit
mm 1 ~ 2000000000 X100 /min
Jog low speed inch 1 ~ 2000000000 X107 %inch/min 1000
degree 1 ~ 2000000000 X10 degree/min
pulse | 1~200000 | 1~1000000 | Pulse/sec
Jog acceleratign'égteeceIeration time 0 ~ 65,535[unit:ms] 1000
Open Collector | Line Driver Unit
mm 1 ~ 2000000000 X100 /min
Inching speed” "2 inch 1 ~ 2000000000 X10%inch/min 100
degree 1 ~2000000000 X10°® degree/min
pulse | 1~200000 | 1~1000000 | Pulse/sec

O Note 2] In case of setting the Jog acceleration/deceleration time as

acceleration/deceleration setting value of basic parameter.

5.3.1 Origin Return Method

[Setting Range of Origin/Manual Parameter]

O There are 5 kinds of Origin return method.

“0”, it needs to follow the

Origin return treatment method G4/6F-PP1/2/30, G4/6F-PP1/2/3D
Origin detection after Approximate origin OFF Available
Origin detection after deceleration when Approximate origin ON Available
Origin detection by the origin and High/low limit Available
Origin detection by Approximate origin Available
High speed origin return Available

O For further information of origin return treatment method, please refer to origin return items..

5.3.2 Origin Return Direction

O Origin return direction is divided into CW(normal rotation) and CCW(reverse rotation) based on the origin
return direction of 5.3.

Pulse output direction Origin return . o
of 5.2 direction Pulse output action of positioning module
CW(normal) |Origin return to the normal direction
CW(normal) CCW(reverse) Qr|g|r1_ return to the opposite (reverse direction) of normal
direction
CW(normal) |Origin return to the reverse direction
CCW(reverse) CCW(reverse) gggor:turn to the opposite (normal direction) of reverse

5.3.3 Origin Address
00 When origin return is completed by origin return command, the value set by origin return address shall be
used to change the present address value.

0 Setting range of origin return address : -2,147,483,648 0 2,147,483,647(unit: Pulse)
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5.3.4 Origin Compensation Amount
O If the machine origin is deviated slightly — the difference between the setting value and the actual transfer
amount caused by the mechanical tolerance - at the origin detection (Z phase input), this is used to

compensate the tolerance.
O Therefore, if origin compensation amount is already set, when you carry out the origin return command, move

as much as the data set as origin compensation amount (+,-) after detecting the origin, and then complete the
origin return action
Deceleration at approx. Origin “ON”

0 Origin compensation amount setting range : -2,147,483,648 [0 2,147,483,647 (unit: Pulse)

Speed
A
Origin return high speed

Origin compensation amount
> »Time

<« LTI
-

Origin return
Dwell Timi

Origin return low speed

Origin return Command

Apprxi. Origin detection

Origin detection
Y

Origin return Dwell Time
A

signal
A

In processing of origin return

Origin return completion

5.3.5 Origin return-High speed
0 The speed when returning to the origin by origin return command : high speed and low speed
O When setting the origin return speed, it should be “speed limit = origin return-high speed 2 origin return-low

0 The speed that acts to the constant speed section via acceleration section by origin return command.

speed” .
0 Origin return-high speed setting range : G4/6F-PP1/2/30 - 1 O 200,000(unit: 1pps)
G4/6F-PP1/2/3D > 1 O 1,000,000(unit: 1pps)

5.3.6 Origin return-Low speed
0 The speed that acts to the constant speed section from high speed section via deceleration section by

origin return command.
0 Origin return-low speed setting range : G4/6F-PP1/2/30 »> 1 0 200,000(unit: 1pps)
G4/6F-PP1/2/3D - 1 0 1,000,000(unit: 1pps)

0 When setting the origin return speed, it is recommended to set the origin return-low speed as low

speed as possible.
0 If setting the low speed as “too fast”, it may cause the incorrect origin signal detection.
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5.3.7 Waiting Time for Reset
O This is the time to be set when using the origin return method such as origin detection after approximate
origin OFF, origin detection after deceleration when approximate origin ON, origin return by
approximate origin, and also the waiting time for origin return to be used in case of meeting the high/low
limit signal without detecting the approximate origin during the origin return.
0 As the pulse output is not possible during the time set as a waiting time for reset, the motor does not move
actually.

5.3.8 Acceleration/Deceleration Time
0 When returning to the origin by origin return command, the origin return shall be carried out as origin return-
high speed and low speed by the acceleration/deceleration time setting.

5.3.9 Dwell Time
0 This is the time needed to maintain the precise stop accuracy of SERVO motor when using the SERVO motor
for positioning.
Practically, Dwell time is the time needed to remove the residual pulse of deviation counter after completion of
positioning and especially Dwell time when returning to the origin is called as “origin return dwell time”.
0 Setting range of Origin return dwell time: 0 0 65,535(unit: 1 )

5.3.10J0OG High Speed

0 Jog speed is related to Jog operation (a kind of manual operation) and has 2 types of operation : Jog low
speed operation and Jog high speed operation.

0 For further information, please refer to 3.6.1 JOG Operation.

0JOG high speed operation has operation pattern as acceleration, constant speed, deceleration section.
Therefore, acceleration section and deceleration section is controlled by JOG acceleration/deceleration time.

0 Jog high speed setting range : G4/6F-PP1/2/30 »> 1 O 200,000(unit: 1pps)

G4/6F-PP1/2/3D »> 1 O 1,000,000(unit: 1pps)

(notices when setting the high speed : Bias speed < Jog high speed < Speed limit)

5.3.11J0G Low Speed

0 JOG low speed operation has operation pattern as acceleration, constant speed, deceleration section.
0 Jog low speed setting range : G4/6F-PP1/2/30 > 1 O Jog high speed
G4/6F-PP1/2/3D > 1 O Jog high speed

5.3.12J0OG Acceleration/Deceleration Time

0 This means JOG acceleration/deceleration time when Jog high speed and low speed operation.
0 JOG acceleration/deceleration time setting range : 0 O 65,535(unit: 1ms)

5.3.13 Inching Speed

0 The speed necessary for inching operation is set here.
0 Inching speed settingrange : 1 O 65,535(unit: 1pps)
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| 5.4 Common Parameter

Here describes Common parameter.

Iterm Hebis =R s Z-Ris
Pulse Output Level 0: Lowy Active
Circular Interpolation 0: Sub Paoint
Encoder Input 4. PHASE AB(2-Phase x1)
Auto Reload 4204967295
Z-Fhase Clear 0: Disable
ZOME Qutput Mode 0. Seperate Ouput
ZOMET Axis 0¥
S:rr:rr:;tr;r ZONE2 Ais X
ZOMES Axis 0%
FOMET OM Area 0pls
FOMET OFF Area Opls
ZOMEZ OM Area Opls
ZOMEZ OFF Area Opls
ZOMES OM Area 0pls
FOMES OFF Area 0pls

[Configuration of Common Parameter]

Items Setting Range Initial value
Pulse output level 0 : Low Active, 1 : High Active 0
0 : CW/CCW, 1phase 1multiplication
1 : CW/CCW, 1phase 2 multiplication
2 : Pulse/Dir, 1phase 1 multiplication
Encoder pulse input mode 3 : Pulse/Dir, 1phase 2 multiplication 4
4 : Phase A/B, 2phase 1 multiplication
5 : Phase A/B, 2phase 2 multiplication
6 : Phase A/B, 2phase 4 multiplication
Counter Clear mode by Z phase input 0 : Not Clear, 1 : Clear 0
Encoder Auto Reload value 0 ~4,294,967,295 4294967295
Zone1 setting axis designation 0:X, 1:Y, 2:Z, 3:Encoder 0
Zone1 output ON position -0 :-2147483648 [0 2147483647 [X10_':D] 0
-Inch  :-2147483648 0 2147483647 [X105Inch]
. -degree : -2147483648 [0 2147483647 [X10~degree
Zone1 output OFF position -pulgse 2147483648 [ 2147483647 {pmse/sfc] ! 0
Zone?2 setting axis designation 0:X, 1:Y, 2:Z, 3:Encoder 0
Zone2 output ON position -0 :-2147483648 0 2147483647 [X1 0_': 0] 0
-Inch  :-2147483648 0 2147483647 [X105Inch]
i -degree : -2147483648 [0 2147483647 [X10™degree]
Zone? output OFF position -pu|gse | 2147483648 0 2147483647 [pulse] ’ 0
Zone3 setting axis designation 0:X, 1:Y, 2:Z, 3:Encoder 0
Zone3 output ON position -0 :-2147483648 0 2147483647 [X1 0_': 0] 0
-Inch  :-2147483648 0 2147483647 [X105Inch]
i -degree : -2147483648 [0 2147483647 [X10™degree]
Zones output OFF position -pu|gse | 2147483648 0 2147483647 [pulse] ’ 0
Zone output mode 0 :individual output, 1: lump-sum output [Zone1] 0
Circular arcs interpolation method 0: middle point, 1: center point 0

[Setting Range of Common Parameter]
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5.4.1 Pulse Output Level
0 For the pulse output level setting, select one from Low Active output and High Active output.

0 The figure as below shows the case that pulse output level is Low Active according to pulse output mode.

PLS/DIR

FP Terminal _I

RP Terminal

CW (Normal output) CCW (Reverse output)

A
Y

Ccw/ccw
FP Terminal _I

RP Terminal

CW (Normal output) CCW (Reverse output)

A

Y

PHASE
FP Terminal _I I—J

RP Terminal J

CCW (Reverse output)

V_| —

CW (Normal output)

A

0 The figure as below shows the case that pulse output level is High Active according to pulse output mode.

PLS/DIR

FP Terminal J

RP Terminal
‘ CW (Normal output) o CCW (Reverse output) L
Ccw/ccw
FP Terminal J
RP Terminal
‘ CW (Normal output) o CCW (Reverse output) L
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PHASE
A O | O

:
[ e v

CW (Normal output) CCW (Reverse output)

RP Terminal

Vl_ —

5.4.2 Circular Arcs Interpolation method
0 Either Middle point method or Center point method is selected and set as Circular arcs interpolation
operation method.

0 For further information, please refer to the content of circular arcs interpolation operation of User’s manual.

5.4.3 Encoder Input Signal
OIn case of using the Encoder input signal of manual pulse generator or SERVO driver,
select the signal that matches with the output type of generator or encoder.
OIn order to set the encoder input signal, select one from CW/CCW(1phase 1 multiplication),
CWICCW(1phase 2multiplication), PLS/DIR(1phase 1multiplication), PLS/DIR(1phase 2multiplication),
PHASE(2phase 1 multiplication), PHASE(2phase 2multiplication) and PHASE(2phase 4multiplication).

5.4.4 Auto Reload
00 When counting the input pulse entered from Encoder signal of manual pulse generator or SERVO driver and
indicating it as Encoder value, it is required to set the count range of Encoder value by Auto Reload value.
O Setting range of Auto Reload value : 0 ~ 4,294,967,295

Ex) in case of setting Auto Reload value = 499, the indication range of Encoder value is 0 ~ 499.)

5.4.5 Zphase Clear
0 In case of using Z phase input from Encoder signal of SERVO driver, if you want to clear the Encoder value
by Z phase signal, please set it as “permitted”.
0 G6F-PP1/2/30, G6F-PP1/2/3D is not allowed to set “ENABLE” as there is no external Z phase input.

5.4.6 Zone Output
O It is available to set within the position address range that the positioning module can move, and there are 3
types.
00 Zone setting range : -2,147,483,648 00 2,147,483,647(unit: 1Pulse)
0 Zone setting is as follow.
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Current position
»

700 1000 1200 1500

URET N [ Zone 1 signal
Mot

Zone#2 signal

»

o

Zone#3 signal

On

Off

‘ The setting of “ON starting point” should be less than the setting of “ON ending point”.

0 For Zone output mode, select one from individual output and batch output (Zone 1).

O In case of Individual output mode, the signal of Zone 1, Zone 2 and Zone3 becomes “ON” according the

setting of Zone 1/2/3 axis.

O In case of batch output (Zone 1), batch output for Zone 1 and at the same time individual output for Zone2 and

Zone3 shall be done in the setting section between ON starting point and ending point of Zone 1, Zone 2 and

Zone3.

0O For the setting of Zone 1/2/ 3 axis, it is available to select one from X, Y, Z axis and Encoder.

O Even if the signal of Zone 1, Zone 2, Zone3 becomes “ON”, the internal Zone signal and external Zone output

is not available without permission command of Zone output..
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| 5.5 Operation Data

Here describes Operation Data

Step | Coond | Caonkol | P'-I:I.uml W=Tod | A dréess [pulgs| M;::;TH M Code h::':m: Spee-:l[nl!.rsl Craill | D:.::“
: - — T
I F
3 i
._ :
£ i
[ I
T F
] I
]
10
[Configuration of Operation Data]
ltems Setting Range Initial value
-0 :-2147483648 0 2147483647 [X10°0]
Goal position -Inch  :-2147483648 0 2147483647 [X10°Inch] 0
P -degree : 2147483648 0 2147483647 [X10°degree]
-pulse :-2147483648 0O 2147483647 [pulse]
Circular arcs interoolation -0 :-2147483648 0 2147483647 [X10°0]
aux PositioFr: -Inch  :-2147483648 0 2147483647 [X10°Inch] 0
' -pulse :-2147483648 [0 2147483647 [pulse]
Open Collector | Line Driver Unit
mm 1 ~2,000,000,000 X102 0 /min
Operation speed inch 1~2,000,000,000 X10%inch/min 0
degree 1 ~2,000,000,000 X10” degree/min
pulse | 1~200000 | 1~1000000 | Pulse/sec
Dwell time 0~ 50,000[unit:0] 0
M Code no. 0 ~ 65,535 0
Operation method single, repeat Single
Operation mode Position control, Speed control Position
End/Go-on/Continuous End, Go-on, Continuous End
Absolute/Relative Absolute, Relative Absolute
Circular arcs |pterpolat|on CW, COW cW
direction
. 1: acceleration/deceleration time No1
Selection of : . o
. . 2: acceleration/deceleration time No2
acceleration/deceleration : . o 1
time 3: acceleration/deceleration time No3
4: acceleration/deceleration time No4
[Setting range of Operation data]
5.5.1 Step No.

0 The setting range of positioning data as serial no.is 0 O 400.
0 The first Starting step of operation data is no.1 step.

If the step no. is set as “0” for indirect start, simultaneous start, linear interpolation operation,
circle interpolation operation, position synchronization, it is operated according to the operation

data set as the current operation step no..
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5.5.2 Coordinate
0 The coordinate of position data includes |Absolute coordinate|and [Relative coordinate|

1) Absolute Coordinate (Control by Absolute method)
A) This carries out the positioning control from the current position to the goal position (the goal position

assigned by positioning data).
B) Positioning control is carried out based on the assigned position of origin return (origin address).

C) Transfer direction shall be determined by the current position and goal position.
[ Start position < Goal position : normal direction positioning

[ Start position > Goal position : reverse direction positioning

[ Example]
0 When origin return address

7000(8000-1000).

O Software Package Setting
Parameter setting

Howa Maihod 1
Horms D
Horw Ashen
H o [odnges e

: 1000 , O Goal position : 8000, normal direction transfer amount is

Position data setting

o Hig S I I e e A e e |

Hares Lors 5 pesd [ - T

Hares Pty Torwr

Hicars ACTIDET
[

0 Positioning Result (transfer amount 7000
0 1000 8000
| + | | | | |
I I I I I I
4 Transfer amount —7000 A
[~ i
Current position Goal position

Control by Absolute method (Absolute coordinate) can start only in the state that the origin is

determined.
If starting in the state that the origin is not determined, Error 234 will occur. The available operation
mode is single, repeat, go-on and continuous operation.




CHAPTER 5 Positioning Parameter & Operation Data

2) Relative Coordinate (Control by Incremental method)
A) This carries out the positioning control as much as goal transfer amount from the current position.

B) Transfer direction shall be determined by the sign of transfer amount.
: normal direction positioning (position increase direction)

O When transfer direction is (+) or no sign
: reverse direction positioning (position decrease direction)

O When transfer direction is ( - )
Current position
v
Reverse« » Normal
et -
Transfer direction when transfer amount is (+) Transfer direction when transfer amount is (-)
[ Example]
00 When origin return address : 5000 , O Goal position : -7000, the positioning shall be done at —2000
position.
0 Software Package Setting
Parameter settin Position data setting
~ara bethod -
Hinare [ i
H cora Scichacrs =] pir
o Corparacsletes
:__{ "":“:9"‘:1.\. j e | ) P l-'rl-dl S e |1ﬁ‘ﬂhlh\.l-4 M Lo t.?l‘ihdwill.—ﬂh* '..-I-ll.-l
Hidra: | v Hpsdd * v
Fome Aers Tres
Harss AL
Chvacll
0 Positioning Result
-2000 0 5000
- | | | | + |
I I I I I
?. Reverse positioning control (transfer amount —7000 .¢
Goal position Current position

5.5.3 Control Method (Position/Speed)
0 Select the control method : Position control method, Speed control method.

0 For further information, please refer to 3.1.1 Position control and 3.1.3 Speed control of “Function’

5.5.4 Operation Pattern (End/Go-on/Continuous)
0 Select one operation pattern from End, Go-on, Continuous operation.

0 For further information, please refer to 3.2 Operation Pattern of “Function”.

5.5.5 Operation Method (Single/Repeat)
0 Select operation method : Single operation or Repeat operation.

0 For further information, please refer to 3.2 Operation Method of “Function”.
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5.5.6 Goal Position
0 This is the area to set the transfer amount of position data as “position value”.
0 The setting range is —2,147,483,648 0 2,147,483,647(setting unit: Pulse).
0 The change of goal position value is available at Program by using position teaching

5.5.7 M Code

00 M code is applied to the whole axis in a bundle by M code mode set by positioning parameter and is given to
each operation step no. as a Number within the setting range to use at Program.
0 The settingrangeis 1 0 65,535.

0 How to use M code at Program
1) M code no. is available to read by the current operation state code information read
2) M code action is available to confirm “ON/OFF” by the current operation state Bit information read

0 For further information, please refer to M code output of 5.2.6.

5.5.8 Acceleration/Deceleration No.
0 The dual accelertion/deceleration time setting is available by setting the acceleration/deceleration time 1/2/3/4

of basic parameter as acceleration/deceleration no. 1/2/3/4 respectively.

5.5.9 Operation Speed
0 Operation speed is set within the range that does not exceed Speed limit of basic parameter.

[0 Setting range of operation speed (unit :pulse) : 1 ~ 200,000pps(G4/6F-PP1/2/30), 1 ~ 1,000,000pps(G4/6F-
PP1/2/3D)

5.5.10 Dwell Time

0 This is the waiting time before carrying out the next positioning operation after completing one positioning
operation.

0 Settingrange is 0 O 50,000 (setting unit: X1 0 ).

[0 Especially, in case of using SERVO motor, this is the data to set the waiting time by the stable stop state as
positioning module is in the stop state but actual SERVO motor does not reach to the goal position or in
transition state.

O While dwell time is active, the corresponding axis of positioning module maintains “ON” of the “in operation
state” and if dwell time proceeds, “in operation state” becomes “OFF” and the positioning end signal becomes
“ON”.



Chapter 6 Software Package Startup

Chapter 6 Software Package Startup
0 This chapter describes the Startup of Software Package.

\ 6.1 Startup Display Configuration

6.1.1 Display Configuration of Command 1

3 axis 2 axis 1 axis
| | [

EIN T

(1 reseboutuEnate |

4

To Article 6.2.1 F

To Article 6.2.2 F

To Article 6.2.3

To Article 6.2.4 F

Hﬂxggggggg

Haig
Elep
Elep
Sl H

e
L
Srsle
Master
iy
P
| A=
kd
T
i
Jaz
S
S

g

[Configuration of Command 1]
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6.1.2 Display Configuration of PST and Command 2
1/2/3 axis

IS g - T [~ Y-sals I Z-eds
To Article 6.2.1 == AN

Tangsl|
Teackin ALUN
B Data F

vl g

Eap

'an:ol. AN [ -
Teaching Aimay ! | To Article 6.2.2
wening Ol I

Hi

| I/

—

—~—~——

To Article 6.2.5

RUHN

- e W e | G| b =

Wahm

| b | —| | | B0

[Configuration of Command 2]
0 For Display configuration of PST, please refer to Article 6.2.6.

[=]

6.1.3 Monitoring Display Configuration
Gimnaliar LD =TT =TT
Prssifiom
Bpead \
Sirep b,
Enm Cpda
M

W Code
BUSY

ETT Ol > Per axis indication

Encadar

I0ME 1
E: } Common indication

0 The contents of “indication per axis” indicates the action state of axis set from the current position to
automatic operation point return when monitoring axis is set.

0 The contents of “common indication” is the part to be monitored when you click “monitoring button”
regardless of the setting of axis.
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6.1.4 External 1/0O Signal

Sgral [ Mkuis | W-dode | F-fus |
I T iy [ [i17]
Loywee Limit DN ity [ul{]
Niog GiFF 0FF [FF
Heofma OFF aFF CFF
20 iy [ i)/
Sop 0FF FF FF
e L OFF OFF OFF
Seh-Command 0FF aFF CFF
SpapiHo-Posion 0FF OFF OFF
Dirrsar-Fandy oM iy [ul/}
Al e e e v Siguan

0 Here indicates the state of External I/O signal by “ON” or “OFF” per axis respectively.

6.1.5 State Display

1703 07 GG PLL - Dpen Calkcter 3 |
17:04:04 Cesconrected

17:04:08 Conrcied

170408 GhE FLLC - Dpan Colkicter 3

1706 24 Menibsning 5|

171445 MWonkonng Siop

171481 Weais parameber data recene comphiod

1Sl Foadis param et data Mo oo kil o
17 A4 5] T-mnis paraimeber’ dala e ¢ompkisg
171481 Tommon perametar’ dabs mosre compleled -

.1 A b [k [ st § B gl [
0 Here describes the information of Software Package working state.

6.1.6 Error Message

Mo | Code [ Auis | Description | Fix Description
(0]
\%
E
R
A
L
L | ¥
b | [l tom Deserpion Fix Descoptan
E
R
A
X
| | | L
S Tl v, B-ds Frr J, Tt By, Thin B

0 The contents of Overall Indication indicates Error code no. that occurs during operation, Error information,
Occurrence time and Actions in order.

00 The contents of Indication per Axis indicates Error code, Error information and Actions per X, Y, Z axis in order.

0O If checking “Error History File create” from Environment setting/Other option, the error history will be saved in a
file.( ErrorHistory.txt file)
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| 6.2 Startup Mode

0 This is the area to carry out the startup of the positioning module by Software Package.

6.2.1 Selection of Command Axis
0 This selects the desired axis for the command of positioning module.
0 The selection of axis is “0 Xaxis 0 Yaxis O Z axis and available to select according to the module.
0 If not selected the axis, the command will not be executed.

6.2.2 Execution

O If pressing the execute button of all command, the command for the selected axis from Article 6.2.1 will be
executed.

6.2.3 Startup by Software Package

Related
Software Package Command Setting Range function
block
Indirect start Step : 1 ~400 APM_IST
Error reset - APM_RST
Position : -2,147,483,648 ~ 2,147,483,647pls
Speed : 1 ~ 1,000,000pps(G4F-PP1/2/3D)
s e e e Direct start 1 ~ 200,000pps(G4F-PP1/2/30) APM_DST
ey g o Dwell :0~50,000ms
e — M code : 0 ~ 65,535
| Position Override Position : -2,147,483,648 ~ 2,147,483,647pls APM_POR
Dl = o . . Speed : 1 ~ 200,000pps(G4F-PP1/2/30
o Speed Override P 1~ 1,000,0SSpp()s(G4F-PP1/2/3)D) APM_SOR
. T — Position : -2,147,483,648 ~ 2,147,483 647pls
H':'z"_ o ) Positioning speed Override |Speed : 1 ~200,000pps(G4F-PP1/2/30) APM_PSO
i o | - i 1 ~ 1,000,000pps(G4F-PP1/2/3D)
ﬁ' : : Current position preset Position : -2,147,483,648 ~ 2,147,483,647pls APM_PRS
- —_ Encoder preset Position : -2,147,483,648 ~ 2,147,483,647pls APM_EPRE
— = ] Start step change Step : 1 ~400 APM_SNS
P Foue Repeat step change Step : 1 ~400 APM_SRS
— Inching operation Inching amount ; -2,147,483,648 ~ 2,147,483,647pls APM_INC
|| Simultaneous start X. Y, Z axis : 1~ 400 APM SST
R . (Step no.) -
- ] Linear mter!oolatlon Step - 1~ 400 APM_LIN
| o operation
s :: : Circular arcs ipterpolation Step :1~400 APM CIN
- operation Aux.1, Aux.2 : -2,147,483,648 ~ 2,147,483,647pls -
Position synchro- nous  [Step: 1 ~ 400
opgration PosFi)tion 1 -2,147,483,648 ~ 2,147,483,647pls APM_SSP
Speed synchronous Main axis rate: 0 ~ 65,535
P ope?/ation Subordinate : 0 ~ 65,535 APM_SSS

0 Click the right side execute button of the command contents and the command corresponding to the Icon
will be executed.

0 The content of setting range is based on the case that the setting unit is Pulse.
(In case that the setting unit range is mm, inch, degree, please refer to Art.5.1 speed limit of basic
parameter and Art.5.1. S/W high-low limit setting range of expansion parameter. )
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0 The setting range of Encoder preset is -2,147,483,648 ~ 2,147,483,647pls but the value

indicated by actual encoder value shall be indicated by the unsigned value.

0 Thus, if setting Encoder preset value as -1, the value to be indicated actually as Encoder is

maximum 4,294,967,295.

O In case of encoder preset by the value exceeding 2,147,483,647 , it should be set as negative

number (-).

6.2.4 JOG Operation by Software Package

Software Package

Command block

Related function

m‘:\-LILI;I.'I“

Reverse high speed JOG operation

Normal low speed JOG operation APM_JOG

Icon
<<
< | |Reverse low speed JOG operation
>
>>

Normal high speed JOG operation

\I| JOG operation stop

O If you click JOG operation icon using by mouse, the corresponding command to the icon will be executed,
and when you click “JOG stop”, it stops.

6.2.5 Teaching Operation by Software Package

Software Package

Command

Setting Range

Related
function
block

i i B

Teaching single

1.Step: 1~400
2.Target : 0(RAM),1(ROM)

3.

< Data : POS>
Value : -2,147,483,648 ~ 2,147,483,647pls
<Data : SPD>
mm 1[0 2,000,000,000[Xlo'me/min],
Inch:1 O 2,000,000,000[XlO'alnch/min],
degree:1 O 2,OOO,OOO,OOO[X10'3 degree/min],
pulse : 1 O 1,000,000[pulse/sec]

APM_TEA

Teaching Array

1.Step: 1~400

2.Target : 0(RAM),1(ROM)
3.DATA : POS,SPD
4.Number:1~16

Teaching Array
value

< Data : POS>
Value : -2,147,483,648 ~ 2,147,483,647pls
<Data : SPD>
mm :1 0 2,000,000,000[X10“mm/min],
Inch:1 O 2,000,000,000[X10*Inch/min],
degree: 1 O 2,000,000,000[X10° degree/min],
pulse:1 O 1,000,000[pulse/sec]

APM_ATEA
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6.2.6 Point Operation by Software Package

Related
Software Package | Command Setting Range function
block
™ Sedmin ™ el Im Il
] Number : 1 ~ 20
- | PST APM_PST

Point setting (0 ~ 19) : 1 ~ 400
(Operation step no. setting)

0 Point operation carries out the positioning operation by max. 20 operation step no. set by one time
execution.

0 In case of setting step no. when operation mode is Go-on or Continuous, it is required to set the highest
step no. to operate.

O If setting the Point number in case of PST execution, the lower items (0~19) as much as the setting
number shall be activated.

O For further information of Point operation, please refer to Art.3.23  Point Operation.
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| 6.3 Command Icon

00 The command that is executed independently without command condition can be treated easily with Contract

icon.

O If pressing the right side of mouse in the area of Command 1 and Command 2, the command menu will

display to execute easily as below.

B EEQ i

sie=f Q120 E [EEGO O

or SERVO encoder input signal.

Error history reset

Make clear the error content that occurred by the current
time during operation.

Command . - Contract
. Command contents Action description
icon key
@!l X axis Stop Deceleration/Stop during X axis operation. F5
@!l Y axis Stop Deceleration/Stop during Y axis operation. F6
@l Z axis Stop Deceleration/Stop during Z axis operation. F7
@l Emergency Stop |Internal Emergency Stop command during operation. F8
gml Origin return Origin return command by 5 origin return method setting. F9
,ﬁ, Floast:ar;gn(;ngm Software origin setting F10
E +|=| Speed/Position  |Converts the speed control to position control during Alt+1
switching speed control operation.
5 %l Position/Speed  |Converts the position control to speed control during Alt+2
switching position control operation.
EJ | SKIP operation Stop the current step in operation and operate the next Alt+3
step.
- Continuous The operation continues without stop section from the
oo . . . Alt+ 4
operation current step in operation to next step.
Auto operation point In case of manual operation (JOG/Inching operation)
Eﬁ?;l F;eturn P after positioning completion, it returns to the position of| Alt+5
positioning completion.
ﬁl M Code OFF Release command if M Code occurs. Alt+6
ﬂ"’" ZONE output The command to permit external ZONE output if the Alt+7
_ permitted current position in operation is in ZONE 1/ 2 / 3 section.
ﬂ““ ZONE output The command to prohibit external ZONE output if the Alt+8
= prohibited current position in operation is in ZONE 1 /2 / 3 section.
: The command to permit the operation by manual pulser
gl MPG permitted or SERVO encoder input signal. Alt+9
@l MPG prohibited The command to prohibit the operation by manual pulser Alt+0

0 For Profile TRACE and Profile/Circle interpolation simulation etc., please refer to the corresponding content

of Chapter 4 Software Package.
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| 6.4 Examples of Software Package Startup

O Here describes the examples of Software Package Startup.

6.4.1 Origin Return(DOG/HOME(OFF))
[ Origin return is carried out to avoid the mechanical positioning in case of using Absolute coordinate.
1) Select the origin return methods, direction from Origin/Manual parameter.
Selection of Origin
return method

2) Set the origin address, origin compensation amount, origin return high speed/low speed, waiting time for reset,
acceleration/deceleration time, Dwell time. (if setting acceleration/deceleration time as “0”, the origin return
acceleration/deceleration operation is carried out by the time set by acceleration/deceleration time of Basic

parameter.)
Origin return parameter setting
Horni Methad |: D GAHOBEDFF
Hizarmea DHr

Horme Address
Homg Compensatan
Hiarme High Spesad 5000 pls
Horme Low Speed 1 pi
Hioea Fedey Time e
Hame ACCIDEC
ol

3) Click [Data Read/Write] > select [ X axis operation parameter] -> Click [Write] >

Click [Close] after completion of transmission - Click [Operation state monitoring].

4) If click [origin return] command button, the origin return starts to the reverse setting direction of origin return
(CCW) and origin return high speed.

5) If DOG(Approximate origin) signal is ON, it decelerates with the origin return low speed.

6) If origin signal (HOME) is ON after DOG(Approximate origin) signal is OFF, it becomes the completion state of
origin determination and the origin return shall be completed.
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6.4.2 Indirect Start

1) Xauxis I/O Signal
_Signal | -dwis | Y-mwiz | Z-fwis |

Uppar Limit 0n Ol N
Lower Limit oM i ]
Dog OFF CFF (FF
Home UFF OFF (ul}
EMG o [ml (]}
Slop OFF OFF CFE
Commiand OFF OFF FF
Eub-Coemimeand OFF OFF OFF
Lpeed-lo-Pastion OFF OFF OFF
Driver-Feady il (0] ]|
AT ETE T s b, Extemal Sigest

0 In case of X axis operation, Driver Ready signal should be “ON” at the X axis external I/O signal.

2) Xaxis Operation data setting

g -'.‘;-:u:ml il | Sk | NEral |uum|:p.|uq| ""t::’r:;;“ ut::-nl"‘:?"l‘aq:ﬂluml el c'a:"
i ; HEE 130 1l
T HEEF 0 T
3 L L0 10
4 EEF BILU 8L
& KEEF 5100 501
3 B [
1 [

B

-]

1B

1

i

i

1

1

i

i

1E

1§

b

0 The setting of X axis parameter should be pulse output mode suitable for SERVO and Stepping driver in
advance. (Select one from CW/CCW, PLS/DIR, PHASE)

0 The setting of operation data can be done by using the MS Office Excel program to copy the edited
contents and paste it.
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3) Xaxis operation data write

Farammeer Diala Fosition Dala

[+ ¥ fwes Parameler [¥ ®.Asis Posfion Dala

™ W Ao Paramelsr
[T ¥.Asis Pos@on Dala
™ I #&ws Parameler

F Comen Parameher [T Z.Asis Poslon Data

Bead | Selectl Close

0 It carries out to write the setting X axis operation parameter, common parameter and operation data in the
positioning module.

4) Xaxis indirect start execution

W x-fuds [ v-fuis M Z-Awis
Indirect Start | Step | I

0O It carries out the origin determination by the origin return command or floating origin setting as the
coordinate of operation data is Absolute coordinate. In this case, X axis shall be “Monitoring state”.

O Click the execute button after setting the axis as “X” and the step no. as “0” in the  Command 1 display.
(In case that the step no. is set as “0”, the operation starts from the step no. which is in the state of

monitoring.)

5) Disaplay that X axis indirect start is running
Eignal¥siz F ¥ Asig F ¥z F T s

Fosfion L]
Bpaad 100
Efap Mo 1
Errur Code ]
Wair K v :
H!i'!gmﬂ S E U] MR LEEGE
W Code 0 ] 0

=1 E=1E—]

M N
rigim Fi¢

Dwimpit Inhibk

Ep
v Lipper Lirnk
S Liwar Lirit
EWi Enp
CHWCCWY

RTF
ZOME
Z0ME 3
I0OME 3
I R T S !

O If indirect start runs, it starts to operate from no.1 step to no.5 step with Go-on operation pattern and then
ends to operate when the step no. becomes 6.
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6.4.3 External Simultaneous Start
0 This is the operation that starts simultaneously by operation data of the corresponding step of each axis set
by 2 axis (X-Y, Y-Z, X-Z) or 3 axis (X-Y-Z).
00 When external simultaneous start, first carry out the internal simultaneous start command and then make
the external simultaneous start signal “ON".

1) Set [external simultaneous start] of expansion parameter as “Permitted”.
2) Set the desired operation data of each axis to start simultaneously per step.

3) Click [Data Read/Write] - Select [Operation parameter] and [Operation data] -> Click [Write] > Click

[Close] after completion of transmission - Click [Operation state monitoring].
4) Complete the origin determination for the corresponding axis of simultaneous start.
5) Move to the item “Simultaneous start (step no.)” of Command 1 - Select [Axis information] - Set [step
no. of the corresponding axis] > Click [Execute] > Make [external simultaneous start signal] “ON”".
6) If external simultaneous start signal is “ON”, it starts simultaneously to the setting step of the corresponding
axis and executes to operate.

Display that internal simultaneous start command is executed

Signalaxis I XA | W ' axis ¥ Ikas
Posilian

= =

Spep]
Step Ha.

=N L= = —

Masler
Masle nSlave Wzt

W Code

=]
e | =) ks
s

=y
]
:

| | =L
=
x

=
]

Posilion Compilkede
W Code OM
Cirigin Fia

Cutpu Inhibii
Elop
B Lippes Limil
SW Lo Limnit
EWdE Slop

1-#ois Posiion 1-#oiks Position

ZOME1
ZOME 3
S0 —

Encoder [a]

O This is the case that the Axis information : X,Y,Z axis and the step no. is set as X: 1, Y: 2, Z: 2 from the
items of simultaneous start.
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6.4.4 Circular Arcs Interpolation
0 The circular arcs interpolation operation is carried out by Middle point method and Center point method for 2
axis (X-Y, Y-Z, X-2).

1) First, select the circular arcs interpolation method from Common parameter.( 0: Middle point, 1: Center
point)

2) Set the goal position and speed by operation data of the corresponding axis. (In this case, the operation
speed of the subordinate axis should be set as “0” as it has no meaning)

3) In case of Center point method of X, Y circular arcs interpolation, the circular interpolation aux. Point of X
axis operation data indicates the center point of X axis and the circular interpolation aux. Point of Y axis
indicates the center point of Y axis. The direction of circular arcs interpolation shall be set based on the
main axis.

4) Click [Data Read/Write] > Select [Operation parameter] and [Operation data] - Click [Write] > Click

[Close] after completion of transmission - Click [Operation state monitoring].
5) Complete the origin determination for the corresponding axis of circular arcs interpolation. (X axis, Y axis)
6) Set the step and subordinate axis from circular arcs interpolation items of Command 1.

Circular interpolation data setting display

: Step 1]
Circular Int. RLIR
Slave by

7) Click [execute] button after completion of setting from circular interpolation items and the circular arcs
interpolation operation starts.

Display in Circular interpolation operation

R g T R = IAdn
Faeliar i AR

PagilipnC wis
W Crxds i(Th
nFk

0 This is the case set by the center point method that the current position of (X-axis, Y-axis) is (0, 0), the goal
position is (10000, 0), the circular interpolation center point is (5000,0), the speed of main axis (X) is
1000pps.
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6.4.5 Speed Synchronization
0 This carries out the speed synchronization operation by the setting rate of the subordinate axis even if the
speed of the main axis is changed according to operation speed rate of the main axis and the subordinate
axis.
O Thus, the setting operation speed and goal position of the subordinate axis that has the speed
synchronization, has no meaning.

1) First, set the operation data of the main axis. (Available to set the position control and speed control.)
2) Click [Data Read/Write] - Select [Operation parameter] and [Operation data] - Click [Write] - Click

[Close] after completion of transmission - Click [Operation state monitoring].

3) In case that the main axis is set as “position control”, complete the origin determination.

4) Set the corresponding axis of speed synchronization in the Display of Command 1.

5) Set the main axis, the main axis rate, the subordinate axis rate, respectively from the speed synchronization
items of Command 1.

Speed synchronization data setting display

T s W -rus M Z-rus
Master H
Speed Sync | M.rate 10 |[RUR|
S rate

6) Click [execute] button from speed synchronization items of Command 1.

Display that speed synchronization is executed

T igralMain R iksin P Fiain [~ Zihetn
Fasdian

-
_ShaHe
—Eeriaje |
— gy
L
— Wiy |
—i

Pailisn Complak
M Cexda OH

T ars T
Crrfpad inhibd

N E—
S Lippeen vl
S Lo Ll |
- .
— T

Mewh b
CavaslFelam
I Rwiam

Pauibch Sy

—_Gpees by |
00 Hign Gpped |
D | et g |
RN | 1 —
RN i |
IORE 1
IOHE 2
IORE 3
Frincer

7) In case of setting the axis as “the main axis” and indirect start in the display of Command 1, the speed
synchronized axis by the setting rate of the main axis and the subordinate axis according to the speed of
the main axis carries out the operation.

8) After completion of the operation of the main axis, the speed synchronized axis shall be released by the
“deceleration stop” command.
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6.4.6 Teaching (Array)
0 The function of Teaching is to set the goal position and operation speed set by operation data again through

touch screen such as PMU in the positioning module and carry out the positioning operation by the changed
goal position and operation speed in case of re-operation by the Start command.

0 Max. no of teaching (Array) is limited by 16.

0 When teaching (Array), set the goal position of the setting step no. and operation speed from Teaching
array “0” in order and the data set as much as the number of teaching is executed in a bundle based on the
setting step no.

1) First, set the axis for teaching array from teaching array display of Command 2.

2) Set the starting step no, teaching pattern (0:RAM, 1:ROM), teaching method (0: position, 1: speed) and
the number of teaching array.

3) Set the desired data for teaching from teaching Array value “0” to the number of teaching.

Teaching Array data setting display
¥ s [T v-suis [ Z-is

Step 1

. Target 0 RAhd
Teaching Array

Data POS

Ma 4

1000 pls

2000 pls

3000 pls

4000 pls

RUM

Yalue

| = = = = =
—_
| £ e DLDU:I'\-\.ID'JI'_NJ‘:-LAJM D-

4) Click [execute] button.

5) If the step no. is set as “1” from indirect start item of Command 1 and the indirect start is executed, the
operation is carried out to the setting goal position from step 1~step 4.
(In case of Absolute coordinate, the operation data such as operation speed from step 1~step4 should be
set in advance.)

6) Click [Read/Write] button to read the operation data of teaching array and check if the goal position of
operation data and operation speed is set as the value of teaching.
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6.4.7 Point Operation
0 Here describes the startup example of Point operation.
1) First, set the desired operation data to operate as follows.

Operation data setting display

sto | Cowsl | Coriru [hm[ Wi | Ay it | 51000 [umn|*‘ﬁ"[mmn4 T R
1 RHE | PC | BWD | BN | | [ gl Mot | 1imo] | oW
B sEE | Po= | EMD BN | o] i 0 Mot o] o oW |
] &EH5 Ps= =hD BN n n 0 Moi 1] b L)}
Ml 85 | POS | EwD | BN | o ) o Mol | of o oW |
B | %5 | Poe | coMT | BH | 1| ) 0 Mol | 1000| o o |
E BHS | PLE= | =hl 5N | Il_ lI_ Il_ eIl | 1I:Il:l:ll:l_ = Ly} |
I #8E | PoE | EMD BN | o 0 0] Hod o A

sl PLE "l Hd ¢ n 1] I i1 1] Ly}

W8S | Pos | EWD | BN | o] ]| o[ FMod | o] o oW |
1 [T [Tx KEEP (7] | ERmn [1] o Mail 1amn W
i BHE | POs | EnD | BN | i | ) o Mo | 500 i oW |
18] #=a5 | s =0 M| | (| 0 Mol | 0| o oW |

2) After selecting PST command window, set it as follows.
If the number of Point is set, the items of 0,1,2 shall be active.

Point operation setting display
I -fvis [™ -fuis M Z-fvis
3
10
1
5

=
o

alalalala|lal o]l 2| =] =
mmﬂmm#wmégmmﬂmmhmm—\ml

ST

3) Click [execute] button to carry out Point operation by the operation step order as 10->11->1->5->6.
Operation pattern is changed from Go-on(Step no.10)->End(Step no.1)->Continuous (Step no.5).
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Chapter 7 Function Block

Here describes Function Block of positioning module for GMWIN.

The types of function block are as follows.

Function Action
Classificat
No. ) block Description Detailed description condi- Running time
on name tion
1 Module CRD Code Status Read Operation status code information read Level Within 1 0
2 | information SRD Status Read Operation status bit information read Level Within 10
3 SBP Set Basic Parameter Basic parameter setting Edge Within 1100ms
4 Parameter SEP Set Extended Parameter Extended parameter setting Edge Within 1100ms
5 setting SCP Set Common Parameter Common parameter setting Edge Within 1100ms
6 SHP Set Homing Parameter Homing parameter setting Edge Within 1100ms
7 SMP Set Manual Operation Parameter | Manual operation parameter setting Edge Within 1100ms
Operation . . -
8 data SMD Set Move Data Operation data setting Edge Within 1100ms
9 ORG Return to Origin Origin return start Edge Within 5ms
10 DST Direct Start Direct start Edge Within 5ms
11 ) IST Indirect Start Indirect start Edge Within 5ms
12 Automtétlc LIN Linear Interpolation Start Linear interpolation start Edge Within 6ms
13 operation CIN Circular Interpolation Start Circular interpolation start Edge Within 9ms
14 SST Simultaneous Start Simultaneous start Edge Within 5ms
15 PST Point Start PTP start Edge Within 5ms
16 JOG Jog Start Jog start Level Within 6ms
17 INC Inching Start Inching start Edge Within 5ms
Manual -
18 | operation MPG Manual Pulse Generator Manual pulse generator operation Edge Within 6ms
(or encoder)
19 RTP Return to Position Automatic operation position return start Edge Within 5ms
20 SSP Synchronous Start by Position Position synchronous start Edge Within 5ms
21 SSS Synchronous Start by Speed Speed synchronous start Edge Within 5ms
22 POR Position Override Position override Edge Within 5ms
23 SOR Speed Override Speed override Edge Within 5ms
24 PSO Position Speed Override Position speed override Edge Within 5ms
25 | Auxiliary PTV Position to Velocity position/speed control Edge Within 5ms
26 | operation VTP Velocity to Position Speed/position control Edge Within 5ms
27 SKP Skip Skip operatin Edge Within 9ms
28 NMV Next Move Next move Edge Within 5ms
29 SNS Set Next Step Number Start step no. setting Edge Within 5ms
30 SRS Set Repeat Step Number Start step no. setting in repeat operation Edge Within 5ms
31 STP Stop Stop Edge Within 5ms
32 TEA Position/Speed Teaching (single) Po.sition/speed teaching (ROM, RAM) Edge ROM: withi.n 1100ms
Teaching (Single) RAM: within 6ms
" . Position/speed teaching (ROM, RAM) ROM: Within 1100ms
33 ATEA Position/Speed Teaching (Array) Edge .
(Array) RAM: Within 6ms
34 Error EMG Emergency Emergency stop Edge Edge
35 RST Error Reset / Inhibit Release Error reset /output inhibit release Edge Within 5ms
36 ZONE Zone Output Enable Zone output permitted Edge Within 5ms
37 MOF M Code Off M code Off Edge Within 6ms
38 PRS Preset Current position preset Edge Within 5ms
39 Others FLT Floating Point Set Floating point setting Edge Within 9ms
40 EPRE Encoder Preset Encoder preset Edge Within 5ms
41 ENCRD | Encoder Read Encoder read Level Within 1 0
42 MDRD | Move Data Read Operation Data Read Level Within 1 0

7-1
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| 7.1 Positioning Module function block registration at GMWIN

7.1.1 Function block registration procedure
When GMWIN runs, function block is registered according to the following procedure.
Function block registration is available only in the state that project is open.

Project (P) | select
! T = ) @l ol I
i i | AFF B | RE WO TER Eih
Library insert (1) Seloct j,-.pp oy i]
4] COMBLINI Efb 4] STDLIE Gl
\ ﬂHL'rHﬂlF.-I:- j]:-'.nH.F.-'u
8] HEME'SLIR, Bhs
G4F - PP].O ] e i By
G4F - PP20
G4F - PP30
G4F - PP1D Fapmne  [PECL6n per |
GA4F - PP2D s cliyper [Leaany Fier & 3] coes |
GA4F — PP3D
GM4 Series registration
Special.4fb (GMWIN V3.6 above)
G4/6F - PP10
G4/6F - PP20
»| G4/6F — PP30
G4/6F - PP1D
G4/6F - PP2D
G4/6F — PP3D

GM6 Series registration
Special.6fb (GMWIN V4.0 above)
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7.1.2 Common Items of Function Block
1)The function and use method of I/O variable name as below is applied commonly to all function block of Article 7.2.

Classifi | Variable| Data
cation name type

Description

Required area for function block execution

REQ BOOL | e If the contion connected to this area during program running is formed and
“0-1” (riging edge) or level input detection, function block runs.

Base position no.

BASE |USINT | eThis is the area to set the no. of base equiped with positioning module.

e Settingrange: 0 0O 3

Position no. of slot

SLOT |USINT | eThis is the area to set the no. of slot equiped with positioning module.

e Settingrange:0 O 7

Area to set the use axis

eXaxis: 0

AXIS USINT | eY axis: 1

oZ axis : 2

o If out of setting range, “error 6” occurs.

Indication area of function block completion status

DONE |BOOL | e If function block completed without error, the output is “1” and it is maintained by
the next execution, If error occurs, the output is “0”.

Indication area of error status

STAT |USINT | e This is the area to output the error no. if error occurs during function block

execution.

Input

Output

2) This is applied commonly to all function blocks to be described in Article 7.2 and the setting range of
position and speed is shown as below and the position and speed to be described in Article 7.2 ~7.10 is
based on pulse unit.

Classification Setﬁlng Setting Range
unit
pulse -2,147,483,648 0 2,147,483,647 [puse]
- mm -2,147,483,648 0 2,147,483,647 [X10* 0]
Position

inch -2,147,483,648 0 2,147,483,647 [X10°Inch]
degree -2,147,483,648 0 2,147,483,647 [X10°degree]
Open Collector output: 1 O 200,000 [pls/s]
Line Drive output: 1 O 1,000,000 [pls/s]
Speed O/min |1 0 2,000,000,000[X10% 0 /min]

inch/min | 1 O 2,000,000,000[X10"*Inch/min]
degree/min | 1 O 2,000,000,000[X10™ degree/min]

pls/s
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| 7.2 Module Information Read Function Block

7.2.1 Current Operation Status Code Information Read (Status Code Read APM_CRD)

This carries out the monitoring by reading the current position address, operation speed, operation data no., M
code of the setting axis and it can be used as a condition for user’s program.
Function Block Data

Variable Description
type type
— [HST2 o . . . . .
g tinl | ERR - UINT | Indicates the error information during operation
BASESTATE
CA DINT | Indicates the current position Address
A0T ERAR
S I ) UINT | Indicates the current operation speed
cvf
ek | STEP  UINT | Indicates the current operation data no.
P
| MCD -Ll-J SIN Indicates the current M code
7.2.2 Current Operation Status Bit Information Read (Status Bit Read APM_SRD)

The contents of output variable ST1 O ST7 of current operation status Bit read function block is the important
information to apply for the Program.
G6F-PP10~30, G6FPP1D~3D does not have Zone 1,2,3 output signal of ST7[3], ST7[4], ST7[5].

Function block , Data .
Variable Description
type type
Bit no Execution Bit no Execution
[0] |in operation (0: Stop, 1:BUSY) [4] | Origin setting status (0: No, 1:Yes)
sT1  |BooL ]  |Error status [57 | Pulse output prohibited status
[ARRAY] (0: Enable, 1: prohibited)
_lﬁ.lPNHSTS:zHED § [2] |Positioning completion [6] Stop status
- | [3] |M Code On signal (0:0ff, 1:0n) [7] | Nouse
REQ DONE [0] |High limit detection [4] | Acceleration
BOOL [1]  [Low limit detection [5] | Constant speed
BASESTATE | sT2 [ARRAY] [2] |Emergency stop status [6] | Deceleration
normal/reverse direction
[3] : ) [71 | Dwell
.07 sT1k (0: normal, 1:reverse)
[0] |1axis position control operation [4] 2 axis circular interpolation
ST3 BOOL [11 |1 axis speed control operation [5] Origin return operation
aEls ST2E [ARRAY] [2] |2 axis linear interplation | [6] Position synchronous operation
[3] |3 axis linear interpolation [7] | Speed synchronous operation
T3k [0] |Jog low speed operation [4] Manual operation point return
ST4 BOOL [11 |Jog high speed operation [5] Zone 1
[ARRAY] [2] |inching operation [6] | Zone2
STdF [3] [MPG operation [71 | Zone 3
ST5 [0] ﬁ))flzustt:)trltjj?nate 1: main) [4] Main axis information (Encoder)
ST5 EA(I)?(I;LAY] [11  |Main axis information (X) [5] | Nouse
i [2] |Main axis information (Y) [6] | Nouse
318 [3] |Main axis information (Z) [7] No use
[0] |Emergency stop input signal [4] High limit input signal
ST ST6 BOOL [1] |Stop input signal [5] [ Low limit input signal
[ARRAY] [2] |Command input signal [6] [ Origin input signal
[3] |Jog high speed reverse signal [7] | Approximate origin input signal
[0] [speed/position control switching input [4] Zone2 output signal
ST7 BOOL [1]  [Driver ready input signal [5] | Zone3 output signal
[ARRAY] [2] |External synchronous start input [6] No use
[3] |Zone1 output signal [7] No use
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| 7.3 Parameter Setting Function Block

7.3.1 Basic Parameter Setting (Set Basic Parameter APM_SBP)
This is used to change the basic parameter during operation without using S/W Package.

Function block Variable Data Description
type type
Speed limit
MAX UDINT o Setting range : Open Collector output 0 0 200,000 [unit:pls/s]
SPD Line Driver output 0 O 1,000,000 [unit:pls/s]
B AlPNHSTSEBDP ] olf out of setting range, “Error 11” occurs.
RED DONE- Bias speed N .
BIAS UDINT e Setting range : Open Collector output 0 O speed limit settinng value [unit:pls/s]
_SPD Line Driver output 0 O speed limit setting value [unit:pls/s]
BASE STATE olf out of setting range, “Error 11” occurs.
ACC_ Acceleration/Deceleration Time No1
SLOT DECT |[UNT | eSetting range : 0 ~ 65,535 [unit:0 |
ARl ACC_ UINT Acceleration/Deceleration Time No2
DEC2 e Setting range : 0 ~ 65,535 [unit:0 ]
M
Sro ACC_ UINT Acceleration/Deceleration Time No3
BlaS DEC3 eSetting range : 0 ~ 65,535 [unit:0 ]
_5FO
ACC_ ACC_ UINT Acceleration/Deceleration Time No4
DECT DEC4 eSetting range : 0 ~ 65,535 [unit:0 ]
ACC_
DECZ PLS UINT No. of pulse per rotation
A NO eSetting range : 1 ~ 65,535
OEC3
AT Travel distance per rotation
0ECA eSetting range :
Control unit | Setting range | Actual input value Setting range
PLS_ TRAV JunT Pulse T~ 65535 pls
NO - 0 | ~65535 |01~65535 10 O
TRy Inch ’ 0.00001 ~ 0.65535 *1/10000 inch
_WAL Phase 0.00001 ~ 0.65535 *1/10000 degree
PLS_
MODE PLS Pulse. output mode .
MODE |USINT | eSetting range : 1~2[0: CW/CCW, 1 : Pulse/Dir, 2 : Phase |
UNIT olf out of setting range, “Error 11” occur.
Control unit
UNIT UNIT |USINT | eSettingrange: 0~ 3[0: Pulse, 1: O, 2: Inch, 3: Degree ]
_MAG olf out of setting range, “Error 11 ” occurs.
UNIT Unit magnification
MAG USINT | eSettingrange: 0~3[0: X 1times, 1: X 10times, 2 : X 100times, 3 : X 1000times ]
- olf out of setting range, “Error 11” occurs.

1) If the setting range is set as “0” when entering acceleration/deceleration time, it disregards
the speed set by bias and starts by the setting speed without acceleration/deceleration
section.
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7.3.2 Extended Parameter Setting (Set Extended Parameter APM_SEP)
This is used to change the extended parameter during operation without using S/W Package.
Function block Variabl Data Descrioti
type ariable type escription

UP_ Soft upper limit
STy | LT DINT | qSetting range : -2,147,483,648 ~ +2,147 483,647
REQ OOMNER

LT~ [DINT | i range :-2,147 483,648 ~ 42,147 483,647
BASE STATE eSeting range : -2,14/,409, 147,483,
SL07 BACK Backlash compensation amount

LASH [UNT | gSetting range : 0 ~ 65,535
dik | 5

POS _ UINT Positioning completion signal output time
" TIME eSetting range : 0 ~ 65,535 [unit:0 ]
LMT™

S-Curve rate

Ll SRA USINT | eSetting range : 1 ~ 100 [unit:%]
LMT~ oif out of setting range, “Error 11” occurs.
BACH ECMD External command signal selection
LASH SEL USINT | eSetting range : 0 ~ 2 [ O: start, 1: JOG operation, 2: Skip operation ]
03 - oif out of setting range, “Error 11 ” occurs.
TIME PLS BOOL Pulse output direction
%Hp‘ DIR eSettingrange : 0~ 1[0: CW, 1: CCW ]
ECHO PATT BOOL Acceleration/Deceleration pattern
_SEL ERN eSetting range : 0 ~ 1 [0 : trapezoid, 1: S-Curve ]
PLs_ M Code mode
iR MSB_E USINT | eSetting range: 0 ~2[0: None, 1: With , 2 : After ]
EELT oif out of setting range, “Error 11” occurs.

PMON BOOL Position indication during equal speed operation
HEHE _EN eSetting range : 0 ~ 1 [ 0: prohibited, 1: permitted ]
PEHN LMT _ BOOL Soft upper/lower limit detection during equal speed operation
- EN eSetting range : 0 ~ 1 [ 0: prohibited, 1: permitted ]
LMT_
EN EVTP BOOL External speed/position switching permitted/prohibited
EYTP _FN eSetting range : 0 ~ 1 [ 0: prohibited, 1: permitted ]
_EN
ECMO ECMP BOOL External command permitted/prohibited
_EN _EN eSetting range : 0 ~ 1 [ 0: prohibited, 1: permitted ]
ESTP
_EN ESTP BOOL External stop permitted/prohibited

_EN eSetting range : 0 ~ 1 [ 0: prohibited, 1: permitted ]
EEET
) ESST BOOL External synchronous start permitted/prohibited

_EN eSetting range : 0 ~ 1 [ 0: prohibited, 1: permitted ]
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7.3.3 Common Parameter Setting (Set Common Parameter APM_SCP)
This is used to change common parameter during operation without using S/W Package.
Function block . Data -
Variable Description
type type
OuT_ BOOL Pulse output level
LEVL eSettingrange: 0 ~ 1[0 : Low Active, 1 : High Active ]
Encoder pulse input mode
]'FNHSTSEHP ) eSetting ranges. eotti; S —
A0 el value Description
0 CW/CCw, 10100
1 CW/CCw, 10200
BRSESTATE | ENC. usiNT 2 [ Puse/Dir, 0100
3 Pulse/Dir, 10 20 0
SLOT 4 Phase A/B, 2010 [J
5 Phase A/B, 200 200 [J
ouT _
LEVT 6 Phase A/B, 2040 O
ENC olf out of setting range, “Error 11 ” occurs.
MODE ENC_  |ggpL | Counter Clear mode by Z phase input
- CLR eSetting range : 0~ 1[0 : Not Clear, 1 : Clear]
CLR™ ENC_ |pNT | Encoder Auto Reload
ENC LD oSetting range : -2,147,483,648 ~ +2,147,483,647
Lo 70N Zone1 setting axis
70N1 SEL USINT | eSettingrange:0~3[0: X, 1:Y, 2: Z, 3: Encoder ]
“SEL - o|f out of setting range, “Error 11” occurs.
0N ZONA1 DINT Zone1 output ON position
B _ON oSetting range : -2,147,483,648~ +2,147,483,647
Z0N1 ZON1 |5\ | Zonet output OFF position
-OFF _OFF eSetting range : -2,147,483,648 ~ +2,147,483,647
Z0N2 : :
Zone2 setting axis
-SEL Zggl_z USINT | eSettingrange:0~3[0: X, 1:Y, 2: Z, 3: Encoder ]
EDHZ - o|f out of setting range, “Error 11” occurs.
i ZON2 |5\ | Zone2 output ON position
Zggg _ON eSetting range : -2,147,483,648 ~ +2,147,483,647
7043 ZON2 DINT Zone2 output O.FF position
_SEL _OFF oSetting range : -2,147,483,648 ~ +2,147,483,647
Zone3 setting axis
Z0H3 Zgllz\jl? USINT | eSettingrange:0~3[0: X, 1:Y, 2: Z, 3: Encoder ]
- - o|f out of setting range, “Error 11” occurs.
Z0M3
_[OFF ZON3 DINT Zone3 output ON position
- ON oSetting range : -2,147,483,648 ~ +2,147,483,647
HODE ZON3 DINT Zone3 output OFF position
CIN_ _OFF oSetting range : -2,147,483,648 ~ +2,147,483,647
METO
ZON Zone output mode o
MODE BOOL | eSetting range : 0 ~ 1 [ 0: individual output, 1: batch output ]
0 If selected batch output, it follows the setting condition of Zone 1.
CIN_ BOOL Circular interpolation method setting
METD oSetting range : 0 ~ 1 [ 0: middle point, 1: center point ]
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7.3.4 Homing Parameter Setting (Set Homing Parameter APM_SHP)
This is used to change Homing parameter during operation without using S/W Package.
Function block . Data -
Variable Description
type Type
H AD DINT Origin address
DR oSetting range : -2,147,483,648 ~ +2,147,483,647
— IHSTZ3 - : .
APH_SHP HSPD Homing high speed o ‘ .
REQ OOWE} H UDINT | eSetting range : 1 ~ less than speed limit setting value [unit:pls/s]
- oif out of setting range, “Error 11” occurs.
BASESTAT| HSPD Homing low speed
L UDINT | eSetting range : 1 ~ less than speed limit setting value [unit:pls/s]
ST - oif out of setting range, “Error 11” occurs.
H_TI UINT Homing Acceleration/Deceleratin time
Al ME eSetting range : 1 ~ 65,535 [unit:] ]
H_AD H DW Homing Dwell time
0 T UINT | eSetting range : 0 ~ 50,000[unit:] ]
oif out of setting range, “Error 11” occurs.
HEF'III
- H CO DINT Homing compensation amount
HEF'III MO oSetting range : -2,147,483,648 ~ +2,147,483,647
HTI H WT | N7 | Homing reset waiting time
HE IME eSetting range : 1 ~ 65,535 [unit:0 ]
H_oW
T Homing mode
H co e Settingrange : 0 ~4
] Setting -
MF value Description
H_WT H MO USINT 0 Origin detection after approximate origin OFF
IME DE 1 Origin detection after deceleration when approximate orign ON
H_ MO 2 Origin detection by high/low limit and the origin
0E 3 Origin detection by approximate origin
H O 4 High speed origin detection
R olf out of setting range, “Error 11” occurs.
H_DI Homing direction
R BOOL eSetting range : 0 ~ 1 [ 0: normal, 1: reverse]
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7.3.5 Manual Operation Parameter Setting (Set Manual Opertion Parameter

This is used to change manual operation parameter without using S/W Package.

APM_SMP)

Function block Variable Data Description
type type
i i
e JOG high speed
RE DONE \I{|(I)C?I-T UDINT | eSetting range : 1 ~ less than speed limit [unit:pls/s]
o|f out of setting range, “Error 11” occurs.
BASE STATE
sLat JOG JOG low speed
LOW UDINT | eSetting range : 1 ~ less than JOG high speed|unit:pps]
L olf out of setting range, “Error 11” occurs.
JOG_
HIGH JOG_ UINT JOG acceleration/deceleration time
JOR_ TIME oSetting range : 1 ~ 65,535 [unit:0 ]
Lo
JOG_
TIME
INCH Inching speed
'gEH _SPD UINT eSetting range : 1 ~ 65,535 [unit:pls/s]
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| 7.4 Move Data Setting Function Block

7.4.1 Move Data Setting (Set Move Data APM_SMD)
This is used to change Move data without using S/W Package.

Function block Variable Data Description
type type
Operation step no.
STEP |UINT eSetting range : 1 ~ 400
olf out of setting range, “Error 11” occurs.
Abh i
REQ DOME= | MOV_ DINT Goal position address
ADDR eSetting range : -2,147,483,648 ~ +2,147,483,647
BASE STATE
CIN_ DINT Aux. Address of circular interpolation
SLOT ADDR eSetting range : -2,147,483,648 ~ +2,147,483,647
Operation speed
A 1S MOV_ | pNT | #Setting range : Open Collector module : 1 ~ 200,000 [unitpls/s]
SPD Line Driver module : 1~ 1,0000,000 [unit:pls/s]
STEP olf out of setting range, “Error 11” occurs.
Swell ime
oy DWEL 1yINT | oSetting range : 0 ~ 50,000 [unit.
00 olf out of setting range, “Error 11” occurs.
CIM_
400R MCD_ UINT M Code no.
NO o Setting range : 0 ~ 65,535
MOY_
SPO
POS/ Position/Speed control setting
EWEL SPD BOOL eSetting range : 0 ~ 1 [ 0: position control, 1: speed control ]
MCO_
HO SN/ |5o0L | Single/Repeat operation setting
PSS RPT eSettingrange :0~1]0: single, 1: repeat ]
3P0
2 IW/ MOV End/Go-on/Continuous setting
RPT META USINT | eSetting range : 0 ~2[0: End, 1: Go-on, 2 : Continuous ]
olf out of setting range, “Error 11”
MOY_
METH , ,
ABS/ BOOL Absolute/Relative setting
TEEK INC eSetting range : 0 ~ 1[0 : Absolute, 1 : Relative ]
TéEE Acceleration/Deceleration time no. setting
- TIME USINT eSetting range : 0 ~ 3 [ 0: Acc./Dece. Time 1, 1: Acc./Dec. Time No. 2,
CIN _SEL 2: Acc./Dece. time No 3, 3: Acc./Dece. Time No 4 ]
OIR~ olf out of setting range, “Error 11”.
CIN_ BOOL Circulation interpolation direction setting
DIR eSettingrange : 0~ 1[0: CW, 1: CCW ]
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| 7.5 Automatic Operation Function Block

7.5.1 Origin Return Start (Return To Origin APM_ORG)
Function block

type Description
— [H5T13 -
APH_ORG
REC DONER
B4SESTATE |Operation command to find the origin of machine by origin return processing method such as

direction, compensation amount, high speed and low speed, address and dwell time set from
Homing parameter of each axis and if Homing bit information ST1[4] is “ON”, the homing operation of
SLoT machine will end.

#x15

7.5.2 Direct Start (Direct Start ~ APM_DST)
This is used to operate directly by setting the goal position address, operation speed, dwell time, M code no,
control method, coordinate setting and acceleration/deceleration time no. without operation  data.

Function block Variable Data Description
type type
- INSTE 4 Goal position address
apiier] | ADDRDINT 1 osetting range : -2,147,483,648 ~ +2,147,483,647
Operation speed setting
BASESTATE | SPEE UDINT #Setting range : Open Collector module : 1 ~ 200,000 [unit:pls/s]
D Line Driver module : 1~1,0000,000 [unit:pls/s]
LT oif out of setting range, “Error 11” occurs.
Dwell time setting
. DWEL DINT | eSetting range : 0 ~ 50,000 [unit:(1
o|f out of setting range, “Error 11” occurs.
ADDR
MCOD UINT M Code no. setting
E oSetting range : 0 ~ 65,535
SPEE
1]
OWEL POS/ BOOL Position/speed control setting
L SPD eSetting range : 0 ~ 1 [ 0: position control, 1: speed control ]
MCOD
E
ABS/ Absolute/Relative setting
EEEH INC BOOL eSetting range : 0 ~ 1 [ 0: absolute, 1: relative ]
ABS/
IHC: Acceleration/Deceleration No. setting
TIME TIME USINT oSetting range : 0 ~ 3 [ 0: acc./dec. Time No 1, 1: acc./dec. time No 2,
_5EL _SEL 2: acc./dec. Time No 3, 3: acc./dec. Time No 4 ]
olf out of setting range, “Error 11” occurs.

7-11



Chapter 7 Function Block

7.5.3 Indirect Start (Indirect Start APM_IST)
This is used to operate by setting the operation step no. by operation data.
Function block Variable Data Description
type type

— IHST? -

APM_ ST

RED DOMER

BASE STATE

Operation step no.

SL0T STEP |UINT | eSetting range : 1 ~ 400

olf out of setting range, “Error 11” occurs.
LR

STEP

7.5.4 Linear Interpolation Start (Linear Interpolation Start APM_LIN)
This is the command to carry out the linear interpolation operation at 2 axis or 3 axis positioning module.

Function block Variable Data Description
type Type
— IH3T9 - Interpolation operation axis setting
APM_L N oSetting range : 1 ~ 7(except 1,2,4)

RELl DONER- olf out of setting range, “Error 6” occurs.
BASESTATE | N Axis information ; : :

AXS  |USINT ZB®) | Y(Bit]) | X(Bi0) Setting value | Operation axis
20T Off On On 3 XY

On Off On 5 Xz

LIN On On Off 6 \{74
B3 On On On 7 XNIZ
STER Interpolation operation step no.

STEP |UINT eSettingrange :1~400

olf out of setting range, “Error 11” occurs.

7.5.5 Circular Interpolation Start (Cicular Interpolation Start  APM_CIN)
This is the command to carry out circular interpolation operation at 2 axis or 3 axis positioning module.

Function block Variable Data Description
type type

~ INSTZ - o ,

APH_CIH MST Main axis setting

REL DONE- AXIS™ |USINT | eSettingrange :0 O 2[0:X, 1Y, 2:Z]
olf out of setting range, “Error 6” occurs.

BASE STATE

sLar SLV Subordinate axis setting

AXIS USINT | eSettingrange:0 O 2[0: X, 1:Y,2:Z]

E%TE o|f out of setting range, “Error 6” occurs.

SLY_

AR LS Operation step no. setting

STEP STEP |UINT eSetting range : 1 ~ 400
o|f out of setting range, “Error 11” occurs.
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7.5.6 Simultaneous Start (Simultaneous Start APM_SST)
This is the command to start 2 axis or 3 axis operation simultaneously.

Function block Data

Variable Description
type type
Simultaneous start axis setting
eSetting range : 1 ~ 7(except 1,2,4)
_1HST3S - oif out of setting range, “Error 6” occurs.
APM_55T Axis information . . .
RED DONER | ST |usINT ZB1) | Y(EH) | X(Bi) Setting value | Operation axis
AXIS Off On On 3 XY
BASE STATE On Off On 5 X/Z
On On Off 6 Y/Z
SLOT On On On 7 XYIZ
X X axis simultaneous start operation step no. setting
aaT_ s7ep |UINT | eSetting range : 1 ~ 400
A1 olf out of setting range, “Error 11” occurs.
LA
STEP o . .
Y Y axis simultaneous start operation step no. setting
¥ sTEp |UINT | eSetting range : 1~ 400
STEP olf out of setting range, “Error 11” occurs.
i___
STEP o , )
Y Z axis simultaneous start operation step no. setting
STEP UINT eSetting range : 1 ~ 400
olf out of setting range, “Error 11” occurs.
7.5.7 PTP Start (Point Start APM_PST)

In case of PTP(Point to Point) operation, this command carries out the operation continuously without stop by
setting max. 20 operation steps.

Function block Variable Data Description
type type
— IH3T20 |
A1 DN
{ i Operation step no. setting when PTP operation
PST_ |USINT eSetting range : 0 ~ 19
BASESTATE | CNT olf out of setting range, “Error 6” occurs.
SLOT
YA
paT UINT Operation step no. setting when PTP operation
CHT™ PST_ [ARRAY] eSetting range : 1 ~ 400
VAL N olf out of setting range, “Error 6” occurs.
[01~[19]
PaT_
WYL
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| 7.6 Manual Operation Function Block

7.6.1 JOG operation (Jog Start APM_JOG)

This function is manual operation for test and is used to confirm the position address for the action of system ,
wiring checking and teaching and the speed is divided into high speed and low speed. If connection condtion
of input variable REQ is “ON”, the pulse is outputted by the setting value and when “OFF”, it stops.

Function block Variable Data Description
type type
— IH3TO -
APM_J0G
REQ DOME}

JOG_ BOOL Rotation direction setting when JOG operation
gasEsTaTR | DIR oSettingrange :0 O 1[0:normal, 1: reverse ]

aLaT
Bls
“DIL?E- LOW/ BOOL JOG speed setting when JOG operation
HIGH oSettingrange: 0 O 1[0: Jog low speed operation, 1: Jog high speed operation ]
Lo/
HIGH

7.6.2 Inching Operation (Inching Start APM_INC)

This is a kind of manual operation which is used when processing the detailed movement as quantitive

operation.
Function block Variable Data Description
type type

— IMST1 -

APH_ M

REQ DONE}

BASE STAT|

The desired position amount setting to move by inching operation
SLAT INC_ DINT eSetting range : -2147483648 [0 2147483647
VAL O Inching speed is set by origin/manual parameter of extended parameter of S/W
Package.

dit |3

INC_

WAL
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7.6.3 Manual Pulse Generator Operation (Manual Pulse Generator APM_MPG)
In case of operating by using the manual pulse generator installed outside, this command is used to make the
positioning module ready to operate.

Function block Variable Data Description

type type
— IH5T11 -
AP _NPG

AEQ TOKE

L

AASE STATE

) MPG MPG[manual pulse generator] operation permitted/prohibited setting
st EN — |BOOL | eSettingrange:0 (I 1[0: prohibited, 1: permitted ]

7.6.4 Return to the previous position before Manual Operation (Return To Position

APM_RTP)
Function block o
Description

type
~ [NST14 -

APH_RTP

REQ DOWER

BasE=7aTE | When the position is changed by manual operation after positioning, this is used to return it to the

previous position before manual operation.
sLa7 O In this case, manual operation includes inching operation, jog operation, manual pulse generator
operation.
LA
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| 7.7 Auxiliary Operation Function Block

7.7.1 Synchronous Start by Position (Synchronous Start by Position ~ APM_SSP)
If the axis in operation is the subordinate axis and reaches the goal position set by the main axis, the operation
step set here will act.

Function block Variable Data Description
type type
— [NST31 -
APM_55P
REQ DOME[ . . . .
STEP |UINT Operation step no. setting for synchronous start by the operating axis
eSeftingrange: 1 O 400
BASE STATR
SLOT
MST Main axis setting
ARlS AXIS™ |USINT | eSettingrange :0 O 2[0: X, 1Y, 2:Z]
olf out of setting range, “Error 6” occurs.
STEP
MET_
AR MST _ DINT Goal position setting of main axis
MST_ ADDR eSetting range : -2147483648 0 2147483647
A00R

7.7.2 Synchronous Start by Speed (Synchronous Start by Speed APM_SSS)
This is used to control the operation speed between 2 axis by the setting rate.
(speed rate of slave axis / Speed rate of master axis has to be set less than “1”)

Function block Variable Data Description
type type
‘JPNMSTSSSES 1 Subordinate axis setting
REQ OOWER | AXIS  |USINT | eSettingrange: 0 O 2[0: X, 1Y, 2:Z]
olf out of setting range, “Error 6” occurs
BASE STATE
MSP Main axis setting
— |USINT | eSettingrange:0 O 2[0: X 1:Y, 2:Z]
aLar AXIS )
olf out of setting range, “Error 6” occurs.
AIS
MST _ UINT Main axis Speed rate setting
MaT RAT eSettingrange : 0 0 65535
VAR
M3T_
RT
3Ly SLV_ UINT Subordinate axis speed rate setting
RAT™ RAT eSettingrange : 0 0 65535
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7.7.3 Position Override (Position Override APM_POR)
This is used to change the goal position from operation data of the step no. in operation of each axis.

Function block

Data

Variable Description
type type
~ INGTI4 -
APH_FTH
REC DOME[
EXZESTAT
= [ POR _ DINT New goal position setting
ADDR eSetting range : -2147483648 [0 2147483647
AIS
PR
AR

7.7.4 Speed Override (Speed Override APM_SOR)
This is used to change the operation speed from operation data of step no. in operation of each axis.

Function block
type

Variable

Data
type

Description

— [N5T28
APM_SOR
REQ  DOME

BASE STAT

sLaT

LAk

S0R_
ZFD

SOR_
SPD

UDINT

New operation speed setting

«Setting range : Open Collector output 0 O 200,000 [unit:pls/s]
Line Driver output 0 O 1,000,000 [unit:pls/s]

olf out of setting range, “Error 11” occurs.
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7.7.5 Position/Speed Override (Position Speed Override APM_PSO)

This is used to change the goal position and speed from operation data of step no. in operation of each axis
simultaneously.

Function block Variable Data Description
type type

— IH3TIE -

APM_P30

REQ DONE[-

PSO_ DINT New goal position setting

B4SESTATR | ADDR eSetting range : -2147483648 0 2147483647

aLoT

il s

New operation speed setting
E%Hﬁ PSO_ UDINT «Setting range : Open Collector output 0 [ 200,000 [unit:pls/s]
SPD Line Driver output 0 O 1,000,000 [unit:pls/s]

== oIf out of setting range, “Erro 11” occurs.

3RO
7.7.6 Position/Velocity Switching Control (Position To Velocity APM_PTV)
Function block -

Description
type
— IHSTI1Y -
APM_PTY
REN OOWER
EasESTATE While the axis set as positioning action carries out the position control by the setting transfer amount,

it carries out the switching operation from position control to speed control by the position/velocity
switching signal.

aLoT If this command is executed, the origin becomes the unsettled state at the very executed time and
carries out the speed control mode action by the setting speed from operation data.

BilS

7.7.7 Velocity/Position Switching Control (Velocity To Position APM_VTP)

Function block
type
— [NST36 -

APM_YTP
REQ DOME

Description

While the axis set by the positioning action carries out the speed control, it is switched from speed
control to position control by the velocity/position switching signal and carries out the positioning as
much as by the setting transfer amount.

3L0T If this command is executed, the origin will be determined at the very executed time and complete
the positioning after moving to the setting goal position.

BASE STAT

HES
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7.7.8 SKIP Operation (Skip APM_SKP)

Function block Descrition
type P
I K124
APH_ZKP
FEN DOMEE
BASESTATE - This is used to carry out the operation by moving to next step without operating the operation  step.
Whenever it executes, it operates the next operation step by skipping and stopping the operation of
0T the current operation step.
REN5
7.7.9 Continuous Operation (Next Move APM_NMV)
Function block Descrition
type P
— IH3T1Z -

AP _HHY
REQ DOME

BASESTATE | This is used to carry out the operation by moving to next step without operating the operation  step.
Whenever it executes, it operates the next operation step by skipping and non-stopping the

aLoT operation of the current operation step.

1S

7.7.10 Start Step Number Setting (Set Next Step Number APM_SNS)

This is used to change the operation step of the setting axis. Indirect start carries out the operation by
increasing the operation step one by one after completion of start and changes it with specific operation step.

(In case of the step no = “0")
Function block Variable Data Description
type type
— [M5T27 -
APM_SHS
REQ DOME
BASE STATI

Operation step no. setting for operation

sLoT STEP |UINT | eSetting range : 1 ~ 400
olf out of setting range, “Error 11” occurs.

1S

STEP
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7.7.11 Start Step No. Setting when Repeat operation (Set Repeat Step Number APM_SRS)

The setting axis returns always to no.1 operation step when encounters the repeat operation while operating
by operation data. But this is used to start the operation from the specific operation step by setting the start
step no. when repeat operation.

Function block . Data .
variable Description

type type

— [Tl -
APM_SRS

REL DOME

BASE STAT

Operation step no. setting for repeat operation
sLO0T STEP |UINT | eSetting range : 1 ~ 400
oIf out of setting range, “Error 11” occurs.

EYA R

STEP

7.7.12 Stop  (Stop APM_STP)

Function block
type
— [H5T34 -

APM_STF
REQ O0HE

Description

BASE STAT

This is used to stop the positioning module in operation.
If encounters the stop command during the operation by operation data, it carries out the
0T deceleration stop and then starts to operate again by Start command.

The availalble operation are 1) indirect start, 2) direct start, 3) inching, 4) interpolation operation.

L3
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| 7.8 Teaching Function Block

7.8.1 Position/Speed Teaching Function Block_Single (Teaching APM_TEA)

Speed teaching is used when the user wants to use the random speed for the specific operation data no. while
Position teaching is used when the use wants to set the random address to the specific operation step no.

Function block Variable Data Description
type type
— H3T35 -
HAEPDH_gEr'?I'E | Operation step no. setting for teaching
STEP |UINT | eSetting range : 1 ~ 400
olf out of setting range, “Error 11” occurs.
BibSE STATH
SLOT . . .
RAM/ BOOL Selection of RAM teaching and ROM teaching
1S ROM eSetting range : 0 ~ 1 [ 0 : RAM teaching, 1 : ROM teaching]
STEP
POS/ BOOL Selection of Position teaching and Speed teaching
RLM/ SPD «Setting range : 0 ~ 1 [ 0 : Position teaching, 1 : Speed teaching]
ROM
EEEH Teaching value setting
TEA ePosition teaching range : -2147483648 [0 2147483647
TEA_ VAL~ DINT | eSetting range : Open Collector output 1 0 200,000 [unit:pls/s]
WAL Line Driver output 1 O 1,000,000 [unit:pls/s]
olf out of setting range, “Error 11” occurs.

7.8.2 Position/Speed Teaching Function Block _Plural (Array Teaching APM_ATEA)
This is used to change the goal position and speed by max. 16 at one time by plural teaching function block.

Function block Variable Data Description
type type
_.-i.PlreINS.ﬁ.TTDE i Operation step no. setting for array teaching
RED"DONER | STEP |UINT | eSeting range : 1 ~ 400
olf out of setting range, “Error 11” occurs.
BASE STATE . . .
RAM/ BOOL Selection of RAM teaching and ROM teaching
ST ROM eSetting range : 0 ~ 1 [ 0 : RAM teaching, 1 : ROM teaching]
LR POS/ BOOL Selection of Position teaching and Speed teaching
SPD eSetting range : 0 ~ 1 [ 0 : Position teaching, 1 : Speed teaching]
STEP
Teaching number setting
TEA/ eSettingrange : 1 ~ 16
Egﬂ’f CNT USINT eMax. Teaching no. is 16.
olf out of setting range, “Error 11” occurs.
pOs/
SPD Teaching value setting
TEA DINT | *Position teaching range : -2147483648 [ 2147483647
CHT™ TEA [Array] eSpeed teaching setting range : Open Collector output 0 O 200,000 [unit:pls/s]
VAL [0]*[1y5] Line Driver output 0 O 1,000,000 [unit:pls/s]
Ef- oIf out of setting range, “Error 11” occurs.
eTeaching value is valid as much as the constant number set by TEA/CNT.
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| 7.9 Error Function Block

7.9.1 Emergency Stop (Emergency APM_EMG)

Function block -
Description
type

— [M3T4 -

APM_EMG

RED DOMER [This is used to stop the operation in case of emergent status. All axis where this command is
executed becomes stop status.

BASE STATE L L . - .
As this is in converted to the status of output prohibited and origin unsettled, it is required to release
the output prohibited and determine the origin again before reset.

aLaT

7.9.2 Error Reset/Output Prohibit Release (Error Reset/Inhibit Release APM_RST)

This is used to release the status that the pulse output is prohibited by external emergency stop, high/low limit
detection or reset the error when the setting range of parameter is excessive or the error occurs during
operation.

Function block |\, ..\ | Data Description
type type
— INST18 -
APM_RST
REQ DOME

BASE STAT

INH Error reset or output prohibit release
SL0T OFF  |BOOL |eSetting range : 0~ 1[0 : error reset, 1 : error reset/output permit]

B3

INH_
OFF
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| 7.10 Other Function Block

7.10.1 Zone Output Permit (Zone Output Enable APM_ZONE)

This is the command to permit the output to the embeded Tr output by using the position data of the axis in
operation and the position data value set by Zone1, Zone2, Zone3 for the zone set by common parameter of
S/W Package.(but this fuction is not possible in the GM6 APM module)

Function block Data

Variable Description
type type

— [M3T37 -
#PM_Z0NE
REQ OOWE

BASE STAT

ZONE The embeded Tr output permitt/prohibit setting
EN BOOL |eSetting range : 0 ~ 1 [ 0 : output prohibit, 1 : output permit]

3L0T oThe output status can be confirmed through Out1 ~ Out3.

Z0NE
M

7.10.2 M Code Off (M Code Off APM_MOF)

Function block
type
— [MST10 -

APH_HOF
REQ O0OKE

Description

BhsE STAT

In case that M code is set as With or After mode from parameter of each axis, this is used to make M

SLOT code signal “OFF” when it is “ON”.

fi 1S
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7.10.3 Preset

(Preset

APM_PRS)

This is the command to change the current position with random position and if it is executed, the origin will
be determined again.

Function block
type

Variable

Data
type

Description

— IMETIS -
AR PR
REQ DOHE

BeESTAT

aLom

mElE

PRC:
A0OR

PRS
ADDR

DINT

o Preset Setting range : -2147483648 [0 2147483647

7.10.4 Floating Origin  (Floating Point Set APM_FLT)

Function block
type

Description

— IH3TE_ -
APM_FLT
REL DOME

BASE STAT

SLOT

EEA R

This is the command to force to set the current position as the origin without carrying out the origin
return action of machine and the setting address of origin return addres shall be the current position.

7.10.5 Encoder Preset (Encoder Preset APM_EPRE)
Function block Variable Data Description
type type
I M1
4PH_BEPHE
FEQ DN
Loy ol g L
EWEE STAT EPRE
_ UDINT | e Encoder preset settingrange : 0 O 4,294,967,295
LT VAL
=HHE
WAL
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7.10.6 Encoder Read  (Encoder Read APM_ENCRD)
Function block Variable Data Description
type Type

— |MET4

WFH_EMCRL

FEl [OHE-

BasE ST | ENC— JUDINT | « Encoder Read : 0 0 4,204,967,205

0T Bac

Wil

7.10.7 Operation Data Read = (Move Data Read APM_MDRD)
Function block Variable Data Description
type Type
— IN3TO - . . .
AFH MORD Operation step no. setting for operation data read
REQ DOWER | STEP UINT e setting range : 1 400
« If out of setting range, “Error 11” occurs.
BASESTATE
SLOTADDRE | ADDR  [DINT o Teaching Positon Read : -2,147,483,648 = 2,147,483,647
A3 SPOR
STEP SPD DINT | ® Teaching Speed Read : Open Collector : 1 _ 200,000 [unit:pls/s]
Line Drive 1 1,0000,000 [unit:pls/s]

7.11 Function Block Error Code

Here describes the error types that are shown on output variable STAT and its solutions.

zrro . Output type . n
N Error description P )_Ip Module action Solution
sode dpen | Line
0 | Normal action (] Normal
1 | Position no. of Base exceeds the setting range. 0 Stop Adjust the base position within the setting range
2 | HIW error of the corresponding base (0] Stop Ask the A/S for the base
3 | Position no. of slot exceeds the setting range. [0} Stop Adjust the slot position within the setting range.
4 | The corresponding slot not installed [0} Stop Install Positioning module to the corresponding slot.
5 | The module name of the corresponding slot is different. [0} Stop Install positioning module to the corresponding slot.
6 | The setting axis no. exceeds the setting range. (] Stop Set the axis no. of positioning module correctly.
7 Imno(;asjslz that the command is given in the stop status of CPU 0 Stop Change the CPU module from STOP to RUN
8 | Common RAM error (] H/W error occur | A/S asking
9 Functlgn block command impossible as the module is in 0 Error oceur Set the command condition correctly.
operation/stop
New command function block is executed before completing Program change to execute new command after completing the
10 . [0} Error occur f
the previous command. previous command
11 | The setting aux. Input value exceeds the setting range. (] Stop Adjust within the setting range.
During function block execution, the stop related command or 1. Error initialization
13 . 0] Error occur .
emrgency stop is entered. 2. Output prohibit Release
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Here describes the error types and its solution that are shown on output variable ERR of APM_CRD function block.

zrro - Output type . .
Error description p Yp Module action Solution

sode dpen | Line

101 Exceeds the range without acc/dec. Time of basic [0} Stop Asjust acc./dec.time within the setting range 0~ 65535.
parameter

Max.speed of basic parameter is more than 1 and less than

101 | Max. Speed of basic parameter exceeds the range. [0} Stop 200000 for OpenCollector and more than 1 and less than

1000000 for Line Driver based on pulse unit.
102 | Bias speed of basic parameter exceeds the range. 6] Stop Bias speed Of. basic parameter should be smaller than max.
Speed of basic parameter.
) Pulse output mode of basic parameter is 0:CW/CCW
103 2:1'52 output mode of basic parameter exceeds the o Stop 1-Pulse/Dir
9e- 2:Phase A/B. Select one from these three modes.
Soft upper/lower limit of extended parameter exceeds the S/W upper limit of extended parameter should be greater

1M (0] Stop .
range. than or equal to S/W lower limit of extended parameter.

M code output of extended parameter is 0:None 1:With

112 | M code mode of extended parameter exceeds the range [0} Stop 2-After. Select one from these three modes.

113 | S-curve rate of extended parameter exceeds the range. [0} Stop Modify the S-curve rate of extended parameter o be more

than 1 and less than 100.
External command selection of extended parameter External command selection of extended parameter is

114 P [0} Stop 0O:start 1:JOG command 2:SKIP. Select one from these
exceeds the range.

three.
Set Jog high speed of manual operation parameter within
Jog high speed of manual operation parameter exceeds the range greater or equal to bias speed of basic parameter

121 (0] Stop o

the range. and within the range smaller or equal to max. Speed of
basic parameter.
Joa low speed of manual operation parameter exceeds Set Jog low speed of manual operation parameter within

122 thegran R P P P [0} Stop the range more than 1 and less than Jog high speed of

ge. manual operation parameter.
Set the inching speed of manual operation parameter within
Inching speed of manual operation parameter exceeds the range greater than or equal to bias speed of manual

123 [0} Stop . o

the range. operation parameter and within the rage smaller or equal to
max. Speed of basic parameter.
Homing method of homing parameter is 0:Dog/origin(Off)

131 | Homing mode of homing parameter exceeds the range. [0} Stop 1:Dog/origin(On) 2:high/low limit/origin 3:approximate origin

4: high speed origin. Select one from these.
Set the homing address of homing parameter as the value

132 | Homing address of homing parameter exceeds the range. [0} Stop greater than S/W lower limit of extended parameter and

smaller than S/W upper limit of extended parameter.
Set the homing high speed of homing parameter within the
Homing high speed of homing parameter exceeds the Range greater than or equal to bias speed of basic
133 (0] Stop e
range. parameter and within the range smaller than or equal to
max. Speed of basic parameter.
Set the homing low speed of homing parameter within the
Homing low speed of homing parameter exceeds the range greater than or equal to bias speed of basic

134 [0} Stop . .
range. parameter and within the range smaller or equal to homing

high speed of homing parameter.

135 Ir-;?g;ng dwell time of homing parameter exceeds the 0] Stop Set the Dwell time of homing parameter as less than 50000.

141 | Encoder Type of common parameter exceeds the range. 0] Stop Sit ghe encoder input signal of common parameter between
Zone1 axis setting value of common parameter exceeds Zone1 axis setting of common parameter is 0:X 1:Y 2:Z 3:

142 [0} Stop
the range. Encoder. Select one from these.

Zone2 axis setting value of common parameter exceeds Zone?2 axis setting of common parameter is 0:X 1:Y 2:Z 3:

143 [0} Stop
the range. Encoder. Select one from these.

Zone3 axis setting value of common parameter exceeds Zone3 axis setting of common parameter is 0:X 1:Y 2:Z 3:

144 [0} Stop
the range. Encoder. Select one from these.

Pulse output level setting of common parameter exceeds Pulse output level of common parameter is 0:Low Active

145 (0] Stop ) .
the range. 1:High Active. Select one from these.

146 Zone output mode setting of common parameter exceeds 0 Sto Zone output mode of common parameter is O: individual
the range. P output 1:batch output (Zone1). Select one from these.
Circular interpolation method of common parameter Circular interpolation method of common parameter is 0:

147 [0} Stop X R .
exceeds the range. middle point 1: center point. Select one from these.

151 | Operation speed of operation data can not be set as “0”. Stop Set the operation speed as the value greater than “0”.

152 | Operation speed of operation data exceeds max. Speed. Stop Set the operation spee d as the value smaller than or equal

to max. Speed of basic parameter.
Operation speed of operation data is set as less than bias Set the operation speed as the value greater than or equa

153 [0} Stop . R
speed. to bias speed of basic parameter.

154 | Dwell time of operation data exceeds the range. 0 Stop Set the Dwell time to operate as less than 50000.
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operation.

Error . tput . .
Error description Oifa ype Module action Solution
code Open | ine
End/Go-on/Continuous operation of operation data Set operation pattern of operation data by selecting one
155 (0] Stop .
exceed the range. from 0:End 1:Go-on 2: Continuous.
201 Homing command can not be used in operation status. [0} Move thck if the command axis is in operation or not when
giving the homing command.
Checkif the command axis is in output prohibit status or not
Homing command can not be used in output prohibit when giving the homing command. Output prohibit is
202 0] Stop o
satus. released by RST command as output prohibit release
option.
Homing command can not be used in SERVO Ready Check if Driver ready signal of command axis is “OFF”
203 [0} Stop - .
OFF when giving the homing command.
Floating origin command can not be used in opertion Check if the command axis is in operation when giving the
21 (0] Move ) ) )
satus. floating point setting command..
Floating origin command can not be used in SERVO Check if Driver ready signal of command axis is OFF when
212 [0} Stop L . . .
Ready OFF. giving the floating point setting command.
Direct start command can not be used in operation Check if the command axis is in operation when giving
221 [0} Move .
status. direct start command.
. . - Check if the command axis is in output prohibit status when
222 Direct start command can not be used in output prohibit [0} Stop giving direct start command. Output prohibit is released by
status. o )
RST command as output prohibit release option.
Checkif M code signal of command axis is ON when giving
223 Direct start command can not be used in M Code ON. 0] Stop direct start command. M code shall be OFF by MOF
command.
Not available to carry out Absolute coordinate operation in
origin unsettled status. Check the coordinate of operation
204 Direct start command can not be used in the absolute 0 Sto data to operate and the current origin determination status.
coordinate of origin unsettled status. P After setting the origin by homing command or floating point
setting command, it is available to carry out the Absolute
coordinate operation.
Direct start command can not be used in SERVO Ready Check if Driver ready signal of command axis is OFF when
225 [0} Stop L .
OFF. giving direct start command.
Indirect start command can not be used in operation Check if the command axis is in operation status when
231 (0] Move L
status. giving indirect start command.
Check if the command axis is in output prohibit status when
232 Indirect start command can not be used in output 0 Sto giving indirect start command. Output prohibit shall be
prohibit status. P released by RST command as output prohibit release
option.
Check if M code signal of command axis is ON when giving
233 Indirect start command can not be used in M Code ON. 0] Stop indirect start command. M code shall be OFF by MOF
command.
Not available to carry out Absolute coordinate operation in
origin unsettled status. Check the step coordinate to
Indirect start command can not be used in the absolute operate and the current origin determination status. After
234 ) - [0} Stop ) - . . )
coordinate of origin unsettled status. setting the origin by homing command or floating point
setting command, it is available to carry out the Absolute
coordinate operation
Indirect start command can not be used in SERVO Check if Driver ready signal of command axis is OFF when
235 [0} Stop AR
Ready OFF. giving indirect start command.
Check if the control method is set as speed control during
Continuous operation of indirect start can not be used Continuous operationof position control from operation data
236 ) [0} Stop K X .
with speed control. and there is the step set by Continuous operation as
operation pattern.
237 ;’ge step no. of Point control is not permitied to exceed [0} Stop Set the step no. to carry out Point control less than 20.
238 Continuous operation of indirect start can not be carried 0 Sto Check if the acceleration/deceleration pattern of
out for S-Curve Acceleration/Deceleration pattern. P extended parameter of command axis is S-Curve.
Linear interpolation start can not be used in case that Check if the main axis is in operation status when giving
241 T ) o ) (0] Move - . )
the main axis of linear interpolation is in operation. linear interpolation command.
Linear Interpolatlon §tart can rl10t belused n .casel th?t Check if the subordinate axis 1 is in operation status when
242 the subordinate axis 1 of linear interpolation is in (0] Move L ) .
) giving linear interpolation command.
operation.
Linear interpolation start can not be used in case that . . Cn .
243 the subordinate axis 2 of linear interpolation is in [0} Move Check if the subordinate axis 2 is in operation status when

giving linear interpolation command.
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244

Linear interpolation start can not be used in case that
the main axis of linear interpolation is in output prohibit
status.

Stop

Check if the main axis is in output prohibit status when
giving linear interpolation command. Output prohibit shall
be released by RST command as output prohibit release
option.
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status.

Error - Output type . .
Error description P Yp Module action solutions
code dpen | Line
Not available to carry out the linear interpolation start Check if subordinate axis 1 is in output prohibit status when
. . X . . L o Sto giving linear interpolation command. Output prohibit shall be
245 when Linear interpolatin subordinate axis 1 is in output p released by RST command as output prohibit release
prohibit status. option.
Not available to carry out the linear interpolation start Check if subordinate axis 2 is in output prohibit status when
X X . . o giving linear interpolation command. Output prohibit shall
246 when Linear interpolation subordinate axis 2 is in output 6] Stop be released by RST command as output prohibit release
prohibit status. option.
! : : - Check if M code signal of main axis is “ON” when giving
Not available to carry the linear interpolation start when
247 y P 0 Stop linear interpolation command. M code shall OFF by MOF
M code signal of linear interpolation main axis is “ON”. command.
. " - " Check if M code signal of subordinate axis 1 is “ON” when
Not available to carry the linear interpolation start when M
248 i P 0 Stop giving linear interpolation command. M code shall OFF by
code signal of linear interpolation subordinate axis 2 is “ON”. MOF command.
Not available to carry the linear interpolation start when Check if M code signal of subordinate axis 2 is “ON” when
249 | M code signal of linear interpolation subordinate axis 3 is 0 Stop giving linear interpolation command. M code shall OFF by
- MOF command.
ON".
Not available to carry out Absolute coordinate operation in
Not available to carry out the absolute coordinate origin unsettled status. Check the step coordinate to operate
- . . . ) ) ) 0 Sto and the current origin determination status. After setting
250 positioning operation when linear interpolatin main axis p the origin by homing command or floating point setting
is in origin unsettled status. command, it is available to carry out the Absolute coordinate
operation.
Not available to carry out Absolute coordinate operation in
Not available to carry out the absolute coordinate origin unsettled status. Check the step coordinate to operate
- ) . . ) o Sto and the current origin determination status. After setting
251 positioning  operation when linear interpolatin p the origin by homing command or floating point setting
subordinate axis 1 is in origin unsettled status. command, it is available to carry out the Absolute coordinate
operation
Not available to carry out Absolute coordinate operation
Not available to carry out the absolute coordinate in origin unsettled status. Check the step coordinate to
250 fioni i hen i interpolati bordinat 0 Stop operate and the current origin determination status.
po.3| |0T1|rfg o;.)elra fon when finear interpolatin suoordinate After setting the origin by homing command or floating
axis 2 s in origin unsettled status. point setting command, it is available to carry out the
Absolute coordinate operation.
In case that the main axis and subordinate axis of linear Check if there is the case that subordinate axis is not set or
253 | interpolation is set wrong (the subordinate axis is not set 0 Stop only one axis is set or the axis or the axis is not set when
- . giving linear interpolation command.
or only one axis is set or  the axis is not set).
254 Not available to carry out the operation as SERVO ready o Stop Check if Driver ready signal of main axis is OFF when
is OFF at the linear interpolation main axis. giving linear interpolation command.
255 Not available to carry out the operation as SERVO ready 0 Stop Check if Driver ready signal of subordinate axis 1 is OFF
is OFF at the linear interpolation subordinate axis 1. when giving linear interpolation command.
256 Not available to carry out the operation as SERVO ready 0 Stop Check if Driver ready signal of subordinate axis 2 is OFF
is OFF at the linear interpolation subordinate axis 2. when giving linear interpolation command.
Check if the goal position of operation data of linear
Not available to carry out the linear interpolation in case 0 Sto interpolation step to carry out the linear interpolation is
2 that there is no goal position of the main axis. P same as the Cufr,e,r.“ position in case of apsolute coordinate
and it is set as “0” in case of relative orrdinate.
Not available to carry out the linear interpolation Check if the control “?e‘ho‘,’ of main axis operz-_ltlor? data
258 0 Stop step to carry out the linear interpolation operation is set as
when the main axis is speed control. speed control.
Not available to carry out the linear interpolation when Check if the control method qf subord_inate axis_ ! qperation
259 0 Stop data step to carry out the linear interpolation operation is set as
the subordinate axis 1 is speed control. speed control.
Not available to carry out the linear interpolation when ChECk, if the control method of su'bordinlate aXiS, 2
260 0 Stop operation data step to carry out the linear interpolation
the subordinate axis 2 is speed control. operation is set as speed control.
o71 Not available to carry out the circular interpolation start 0 Move Check if the main axis is operation status when giving
when the circular interpolation main axis is in operation. circular interpolation command.
Not available to carry out the circular interpolation start
. . . . o o Move Check if the subordinate axis is operation status when
272 when circular interpolation subordinate axis is in giving circular interpolation command.
operatiob.
Not available to carry out the circular interpolation start Check if the main axis is in output prohibit status when
. . . . o - giving circular interpolation command. Output prohibit shall
273 when circular interpolation main asix is in output prohibit [0} Stop

be released by RST command as output prohibit release
option..
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command in SERVO ready when SERVO ready is OFF.

Error - Output type . .
Error description P }_'p Module action Solutions
code dpen | Line
. . . . Check if the subordinate axis is in output prohibit status
Not available to carry out circular interpolation start L . ; .
. . . ’ NN when giving the circular interpolation command. Output
274 when circular interpolation subordinate axis is in output 0] Stop L
- prohibit shall be released by RST command as output
prohibit status. L )
prohibit release option.
Not available to carry out circular interpolation start Check if M code signal of main axis is ON when giving the
275 when M code signal of circular interpolation main axis is [0} Stop circular interpolation command. M code shall be OFF by
ON. MOF command.
Not available to carry out circular interpolation start Check if M code signal of subordinate axis is ON when
276 when M code signal of circular interpolation subordinate [0} Stop giving the circular interpolation command. M code shall be
axis is ON. OFF by MOF command..
Not available to carry out Absolute coordinate operation in
Not available to carry out absolute coordinate positioning origin unsettied staltu.s. Check .the §tep coordinate to operate
. . ) . ) L and the current origin determination status. After setting
277 operation when circular interpolation main axis is in 0] Stop . . R X .
origin unsetiled status the origin by homing command or floating point setting
9 : command, it is available to carry out the Absolute coordinate
operation..
Not available to carry out Absolute coordinate operation in
Not available to carry out absolute coordinate positioning origin unsettied staltu.s. Check .the §tep coordinate to operate
. . ) . . . and the current origin determination status. After setting
278 operation when circular interpolation subordinate axis is 0] Stop . . R X .
in origin unsettled status the origin by homing command or floating point setting
9 : command, it is available to carry out the Absolute coordinate
operation.
Not avallablg o carry O.Ut the operation as th? malln axis Check the setting of main axis and subordinate axis of
279 and subordinate axis is set as equally during circular (0] Stop . . f
. . circular interpolation command.
interpolation.
Not available to carry out the operation as SERVO ready Check if Driver ready signal of main axis is OFF when
280 . ) ) ) S [0} Stop . . : >
is OFF at the circular interpolation main axis. giving circular interpolation command.
Not available to carry out the operation as SERVO ready Check if Driver ready signal of subordinate axis is OFF
281 . ) ) . ) ) [0} Stop L : A )
is OFF at the circular interpolation subordinate axis. when giving circular interpolation command.
282/ | Not available to carry out Degree operation in the 0 Sto Check if the unit of basic parameter of circular interpolation
283 circular interpolation. P command main axis is set as Degree.
Not available to carry out the operatin if start point Check if center point or middle point is set as the same
284 = center point (middle point) or center point(middle [0} Stop position of starting point or ending point in the circular
point) = End point in the circular interpolation. interpolation.
The start point is not equal with end point in the Check if th.e CIrcuIarlr?terpoIatllon method of cpmmqn .
285 . . . . . (0] Stop parameter is set by middle point and the starting point is
middle point method of the circular interpolation. . .
same as the ending point.
The radius of circle available to carry out the circular
286 Radius setting error in the circular interpolation. [0} Stop Interpolatlon operation is u-pto 2631 pulse. .CheCk ifitis .
available to carry out the circular interpolation by the radius
greater than that size.
) . ) Check if the circular interpolation method of common
Not available to carry out the operation as the linear ) . ) ) o
287 . . . . (0] Stop parameter is set by middle point and the middle point is
profile comes from circular interpolation. . R ’ . . X
set by linear array with starting point and ending point.
The radius of circle to carry out the circular interpolation
The radius of circular interpolation should be greater operation should be greater than Backlash compensation
288 [0} Stop X X .
than Backlash. amount set in the extended parameter of main axis and
subordinate axis. Check the setting value.
. Check if the axis that error occurred is included in the
Not available to carry out the synchronous start . .
291 . . (0] Move synchronous start command and there is the axis in
command in the operation status. . L
operation when giving the synchronous start comand.
Check if the axis that error occurred is included in the
. synchronous start command and it is in output prohibit
Not available to carry out the synchronous start -
292 command in the outout prohibit status 6] Stop status when giving the synchronous start command. Output
putp ’ prohibit shall be released by RST command as output
prohibit release option.
Check if the axis that error occurred is included in the
293 Not available to carry out the synchronous start 0 Sto synchronous start command and M Code signal is ON
command in M code ON status. P when giving the synchronous start command. M code shall
be OFF by MOFcommand.
Check if the axis that error occurred is included in the
Not available to carry out the synchronous start synchr.onous start command arl1d the goal position of
294 . ) . (0] Stop operation data step to operate is the same as the current
command in case that there is no goal position. . . L wnn
position in case of Absolute coordinate and it is set as “0
in case of Relative coordinate.
Not available to carrv out the svnchronous start Check if the axis that error occurred is included in the
295 y Y [0} Stop synchronous start command and Driver ready signal is

OFF when giving the synchronous start command.
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rro

Output type

N Error description : Module action Solutions
s0de dpen | Line
Check if the axis setting of synchronous start command is
296 | The axis setting of synchronous start command is wrong. 0] Stop set by one axis. The axis setting address means no.0 bit:
X, no.1 bit: Y, no.2bit: Z and each bit is set as “1”.
301 Not available to carry out speed/position control switching 0 Sto Check if the axis is in stop status when giving speed/position
command not in operation status. P control switching command.
Not available to carry out speed/position control switching Check if the axis is in speed control status when giving
302 . [0} Stop e L
command not in the speed control status. speed/position control switching command.
Not available to carry out speed/position control switching Check if the axis is in operation status to the subordinate
303 | command in the subordinate axis of synchronous [0} Stop axis of synchronous operation when giving speed/position
operation. control switching command.
Not available to carry out speed/position control switching Check if the operation has the position amount when giving
304 ) . " [0} Stop o L
command in case that there is no goal position. speed/position control switching command.
Not available to carry out speed/position control switching Check if the axis is in stop status when giving speed/position
31 . . [0} Stop L
command not in the operation status. control switching command
Not available to carry out speed/position control switching Check if the axis is in operation status to the subordinate
312 | command in the subordinate axis of synchronous [0} Stop axis of synchronous operation when giving speed/position
operation. control switching command.
Not available to carry out speed/position control switching Check if the axis is in circular interpolation operation when
313 ) ) A : ) [0} Stop - " o
command in the circular interpolation operation. giving speed/position control switching command.
Not available to carry out speed/position control switching Check if the axis is in linear interpolation operation when
314 ) ) ) ) . 6] Move o - .
command in the linear interpolation operation. giving speed/position control switching command.
Not available to carry out deceleration stop command not Not available to carry out deceleration stop command not
321 | . ) [0} Stop :
in the operation status. In the operation status.
Not available to carry out deceleration stop command in Not available to carry out deceleration stop command in
322 . 6] Move )
Jog operation status. Jog operation status.
Not available to carry out deceleration stop command in Check if the axis is in manual pulse generator operation
323 ) ) 6] Move . .
the axis of manual pulse generator operation. when giving deceleration stop command.
331 Not ayallable o carry out Skip command not in- the 0] Stop Check if the axis is in stop status when giving Skip command.
operation status.
Not available to carry out Skip command in the axis of Check if the axis is in operation to the linear interpolation
332 | ) ) ) 6] Move . ) L )
linear interpolation operation. subordinate axis when giving Skip command.
Not available to carry out Skip command in the Check if the axis is in operation to the synchronous
333 ) . . 6] Move . . . - )
subordinate axis of synchronous operation. operation subordinate axis when giving Skip command.
Not available to carry out Skip command in the axis of Check if the axis is in manual pulse generator operation
334 . (0] Move L . .
manual pulse generator operation. status when giving Skip command Skip.
Not available to carry out Skip command in the Jog Check if the axis is in jog operation status when giving Skip
335 . [0} Move
operation status. command.
Not available to carry out Skip command in the direct start Check if the axis is in direct start operation status when
336 . (0] Move - .
operation status. giving Skip command.
Not available to carry out Skip command in the inching Check if the axis is in inching operation status when giving
337 . (0] Move )
operation status. Skip command.
Not available to carry out Skip command in the Check if the axis is in operation to the circular interpolation
338 ) . . . ) ) 6] Move ) . L )
subordinate axis of circular interpolation operation. subordinate axis when giving Skip command.
Not available to carry position synchronous start Check if the axis is in operation status when giving position
341 ) ) [0} Move
command in the operation status. synchronous start command.
Check if the axis is in output prohibit status when giving
349 Not available to carry position synchronous start o Sto position synchronous start command. Output prohibit shall
command in the output prohibit status. P be released by RST command as output prohibit release
option.
. - Check if the M code signal of the axis is ON when giving
Not available to carry position synchronous start s
343 ) PR (0] Stop position synchronous start command. M code shall be OFF
command in the M code “ON” status.
by MOF command.
Not available to carry out Absolute coordinate operation in
Not available to carry position synchronous start origin unsettled status. Check the step coordinate to operate
344 | command in the absolute coordinate of origin unsettled 0] Stop and the current origin determination status. After setting the
status. origin by homing command or floating point setting command,
it is available to carry out the Absolute coordinate operation.
345 Not available to carry position synchronous start 0 Sto Check if Driver ready signal of the axis is OFF when giving
command in the SERVO ready OFF status. P the synchronous start command.
Not available to carry out position synchronous start Checi if the main axis is in the origin unsettled status when
346 ) - o [0} Stop - o
command in the origin unsettled status of main axis. giving position synchronous start command.
Error in setting the main axis and subordinate axis of Check if the main axis of position synchronous start
347 o [0} Stop command is set as same as the command axis. The

position synchronous start command.

main axis is set by the setting address 0 (X),1(Y),2(Z).
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Output type

operation.

N Error description : Module action solutions
s0de dpen | Line
) » Check if the main axis is set as “no indication” from position
Not available to carry out position synchronous start N . .
. X N indication during equal speed operation of extended
348 | command in the speed control of the main axis with no (0] Stop L o
e parameter when giving position synchronous start
position indication. . )
command and carried out speed control operation.
Not available to carry out speed synchronous start Check if the axis is in the operation status(busy) when
351 . . 6] Move o
command in operation status. giving speed synchronous start command.
Check if the axis is in the output prohibit status when giving
352 Not available to carry out speed synchronous start 0 Sto speed synchronous start command. Output prohibit shall be
command in output prohibit status. P released by RST command as output prohibit release
option.
Not available to carry out speed synchronous start Check if M code of he axis is ON when giving speed
353 . 0] Stop synchronous start command. M code shall be OFF by
command in M Code ON status.
MOF command.
354 Not available to carry out speed synchronous start 0 Sto Check if Driver ready signal of the axis is OFF when giving
command in SERVO ready OFF. P speed synchronous start command.
. . . . . . Check if the main axis of speed synchronous start command
Error in setting the main axis/subordinate axis of speed ) . . .
355 svnchronous start command 0] Stop is set as same as the command axis. The main axis is set by
Y ) the setting address 0(X),1(Y),2(2).
) ) . . . . The main axis rate of speed synchronous start command
Error in setting the main axis/subordinate axis rate of ) .
356 [0} Stop should be greater than or equal to the subordinate axis
speed synchronous start command. . ) . ’ ) . .
rate. check the main axis ratio/subordinate axis ratio setting.
The speed synchronous start command may not be carried
Not available to carry out speed synchronous start out according to the pulse output mode set by basic
357 . - (0] Stop ) . s
command in the specific pulse mode. parameter of the main axis and the combination of pulse
output mode set by basic parameter of the subordinate axis.
Not available to carry out position override command not Check if the axis is in stop status when giving the position
361 | . ) [0} Stop .
in the operation status (busy). override command.
Not available to carry out position override command in Check if the axis is in dwell status when giving the position
362 0] Stop .
dwell status. override command.
Not available to carry out position override command not Check if the axis is in position control operation status when
363 | . o - 6] Move ", o .
in the positioning operation status. giving the position override command.
Not available to carry out position override command in Check if the axis is in linear interpolation operation status
364 ) ) . . . 6] Move L " .
the axis of linear interpolation operation. when giving the position override command.
Not available to carry out position override command in Check if the axis is in circular interpolation operation status
365 ) . . ; ; (0] Move . " .
the axis of circular interpolation operation. when giving the position override command.
) ” . . Check if the axis is in operation status to the subordinate
Not available to carry out position override command in . . . o
366 ) . ) (0] Move axis of synchronous start operation when giving the position
the subordinate axis of synchronous start opeation. .
override command.
Not available to carry out position override command in Check if the axis is in manual pulse generator operation
367 ) . 6] Move L " h
the axis of manual pulse generator operation. when giving the position override command.
Not available to carry out speed override command not in Check if the axis is in stop status when giving the speed
371 . 0] Stop )
the operation status (Busy). override command.
The speed of speed override command should be smaller
372 | Speed override exceeds the range. [0} Stop than or equal to max. Speed set by basic parameter.
Check the speed value.
Not available to carry out speed override command in the Check if the axis is in operation to the linear interpolation
373 ) ) . ) . . (0] Move . . = .
subordinate axis of linear interpolation operation. subordinate axis when giving the speed override command.
Not available to carry out speed override command in the Check if the axis is in operation to the circular interpolation
374 ; . X . ) (0] Move . . = .
axis of circular interpolation operation. subordinate axis when giving the speed override command.
. . . Check if the axis is in operation to the synchronous start
Not available to carry out speed override command in the . . . . .
375 ) ) ) 0] Move operation subordinate axis when giving the speed override
subordinate axis of synchronous start operation.
command.
Not available to carry out speed override command in the Check if the axis is in manual pulse generator operation
376 ; . (0] Move L .
axis of manual pulse generator operation. when giving the speed override command.
Not available to carry out speed override command in the Check if the axis is in the deceleration stop status when
377 . . (0] Move - .
deceleration section. giving speed override command.
Not available to carry out speed override command in the Check if acceleration/deceleration pattern of extended
378 . . [0} Move .
acceleration/deceleration pattern. parameter of command axis is S-Curve.
Not available to carry out random position speed override Check if the axis is in stop status when giving the random
381 . . [0} Stop i .
command not in the operation status(busy). position speed override command.
Not available to carry out random position speed override Check if the axis is in speed control operation when giving
382 ) . ) (0] Stop " .
command not in the positioning operation. the random position speed override command.
The speed override value of random position exceeds the The speed of random position speed override commapdshould
383 ) [0} Stop be smaller than or equal to max. speed set by basic
range of speed override command.
parameter. Check the speed.
Not available to carry out random position speed override Check if the axis is in operation to the subordinate axis of
384 | command in the subordinate axis of linear interpolation [0} Move linear interpolation when giving the random position speed

override command.
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SERVO ready OFF.

zrro - Output type . .
N Error description P YP Module action solutions
sode dpen | Line
Not available to carry out random position speed override Check if the axis is in circular interpolation operation when
385 ) ) . ) ) . 6] Move . " .
command in the axis of circular interpolation operation. giving the random position speed override command.
Not available to carry out random position speed override Check if the axis is in operation to the subordinate axis of
386 | command in the subordinate axis of synchronous start 0] Move synchronous start operation when giving the random position
operation. speed override command.
Not available to carry out random position speed override Check if the axis is in manual pulse generator operation
387 ) ) ) 6] Move . " )
command in the axis of manual pulse generator operation. when giving the random position speed override command.
388 Not available to carry out random position speed override 0 Sto Check if Driver ready signal of the axis is OFF when giving
command in the SERVO ready OFF. P the random position speed override command.
Not available to carry out random position speed override Check if acceleration/deceleration pattern of extended
389 . . X [0} Stop L
command in the S-curve acceleration/deceleration pattern parameter of command axis is S-Curve.
Not available to carry out Continuous operation command Check if acceleration/deceleration pattern of extended
390 | . ) R [0} Stop L
in the S-curve acceleration/deceleration pattern. parameter of command axis is S-Curve.
Not available to carry out Continuous operation command Check if the axis is in stop status when giving Continuous
391 . . [0} Stop .
not in the operation status. operation command.
Not available to carry out Continuous operation command Check if the axis is in dwell when giving Continuous operation
392 ) [0} Stop
not in the dwell status. command.
393 Not available to carry out Continuous operation command 0 Sto Check if the axis is in speed control operation when giving
not in the positioning operation status. P continuous operation command.
. . The speed of next step should be smaller than or equal to
Speed data of Continuous operation command exceeds .
39% [0} Stop max. speed set by basic parameter or more than 0 when
the allowable range. . . .
giving Continuous operation command. Check the speed.
. . . Check if the axis is in operation to the subordinate axis of
Not available to carry out Continuous operation command : ) . . ) .
395 | . i ; . . . . [0} Stop linear interpolation when giving Continuous operation
in the subordinate axis of linear interpolation operation.
command.
Not available to carry out Continuous operation command Check if the axis is in circular interpolation operation when
39 | . ) ) 4 . ) [0} Stop . . )
in the axis of circular interpolation operation. giving Continuous operation command.
) . . Check if the axis is in operation to the subordinate axis of
Not available to carry out Continuous operation command . o .
397 | . ’ : ) (0] Move synchronous start operation when giving Continuous
in the subordinate axis of synchronous start operation. .
operation command.
Not available to carry out Continuous operation command Check if the axis is in manual pulse generator operation
398 | . . ) 6] Move . . )
in the axis of manual pulse generator operation. when giving Continuous operation command.
Not available to carry out Continuous operation command Check if the axis is in operation of 400" step when giving
399 | . . (0] Move . .
in the last step of operation data. continuous operation command.
Not available to carry out Continuous operation command Check if the axis is in operation by direct start command
400 | . ' . 6] Move L . )
in the direct start operation. when giving Continuous operation command
Not available to carry out Inching command in the Check if the axis is in operation when giving inching
401 . 6] Move
operation status. command.
Not available to carry out Inching command in the output .Che.Ck if the axis is in output pr9h|blt status when giving
402 - [0} Stop inching command. Output prohibit shall be released by
prohibit  status. L .
RST command as output prohibit release option.
403 Not available to carry out Indirect start command in the o Sto Check if Driver ready signal of the axis is OFF when giving
SERVO ready OFF status. P inching command.
o Not available to carry out Jog command in the operation 0 Move Check if the axis is in operation when giving Jog start
status. command.
. ) Check if the axis is in output prohibit status when giving Jog
412 Not .a\l/allable {0 carry out Jog command in the output (0] Stop start command. Output prohibit shall be released by RST
prohibit status. " .
command as output prohibit release option.
413 Not available to carry out Jog start command when 0 Sto Check if Driver ready signal of the axis is OFF when giving
SERVOready OFF. P Jog start command.
421 Not available to carry out manual pulse generator 0 Move Check if the axis is in operation when giving manual pulse
operationin operation status. generator operation command.
Check if the axis is in output prohibit status when giving
422 Not available to carry out manual pulse generator 0 Sto manual pulse generator operation command. Output prohibit
operation in output prohibit status. P shall be released by RST command as output prohibit
release option.
423 Not available to carry out manual pulse generator 0 Sto Check if Driver signal of the axis is OFF when giving manual
operation when SERVO rady OFF. P pulse generator operation command.
Manual pulse generator operation command may not be
Not available to carry out manual pulse generator carried out according to encoder input signal set by
424 L . (0] Move e
operation in the setting pulse mode. common parameter and the combination of pulse output
mode set by basic parameter of command axis.
Not available to carry out automatic operation point return Check if the axis is in operation when giving automatic
431 ) . (0] Move . )
command in operation status. operation point return command.
Check if the axis is in output prohibit status when giving
432 Not available to carry out automatic operation point return 0 Sto automatic operation point return command. Output prohibit
command in output prohibit status. P shall be released by RST command as output prohibit
release option.
433 Not available to carry out indirect start command when 0 Stop Check if Driver ready signal of the axis is OFF when giving

automatic operation point return command
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Output type

N Error description : Module action Solutions
s0d¢ Open | ine
Not a\{allable to carry out st.art step no. ch_ange/repgat Check if the axis is in operation when giving start step no.
441 | operation start step no. setting command in operation [0} Move
change command.
status.
Check if the setting step no. of start step no. change
The step of start ste no. change/repeat operation start command or repeat operation start step no. setting
442 . X [0} Stop S
step no. setting command exceeds the setting range. command is in the range greater than or equalto 1 and
smaller than or equal to 400.
Not available to carry out the current position preset Check if the axis is in operation when giving the current
451 ) ) 6] Move o
command in operation status. position preset command.
The aux. Position data is not allowed to exceed Soft Check if the position of the current position preset command
452 | upper/lower limit when giving the current position preset 6] Stop is in the range of Soft upper/lower limit set by extended
command. parameter.
Not available to carry out position teaching command in Check if the axis is in operation when giving position
461 . (0] Move )
operation status. teaching command.
Not available to carry out teaching array command for the Check if the data no. of teaching array command i sefin
462 [0} - the range greater than or equal to 1 and smaller than or
data over 16.
equal to 16.
Not available to carry out speed teaching command in Check if the axis is in operation when giving speed teaching
463 . 6] Move
operation status. command.
The speed of speed teaching command exceeds the Check if the speed data of speed teaching command is set
464 ] [0} Stop
setting range. as greater than 1000000.
. . . Check if the step to carry out teaching command is greater
465 | Errorin setting step no. to carry out teaching command. [0} Stop than or equal to 1 and smaller than or equal to 400.
Not available to carry out parameter teaching command Check if the axis is in operation when giving parameter
471 . X [0} Stop R
in operation status. teaching command.
Not available to carry out operation data teaching Check if the axis is in operation when giving operation data
472 ) . (0] Move )
command in operation status. teaching command.
Clear the error by removing emergency stop cause and
carrying out RST command. Output prohbit shall be
481 | Internal emergency stop error 0 Stop released by RST command as output prohbit release
option.
Clear the error by removing emergency stop cause and
carrying out RST command. Output prohbit shall be
491 | Bxternal emergency stop error 0 Stop released by RST command as output prohbit release
option.
Get rid of the external upper limit signal range by Jog
- command and then carry out RST command and clear the
492 | Hiw upper limit error 0 Stop error. Output prohibit shall be released by RST command
as output prohibit release option.
Get rid of the external lower limit signal range by Jog
- command and then carry out RST command and clear the
493 | HW lower fimit error 0 Stop error. Output prohibit shall be released by RST command
as output prohibit release option.
Check if Driver ready signal is entered correctly. You can
. L . check it by external 1/0 signal window in the monitoring of
494 | SERVO driver operation is not available. [0} Stop Software Package and also by reading no.1 bit of SRD
function block ST7 or no.9 bit of external I/O signal address.
The position of Upper/lower limit detection Sensor has Install the uppe.r.llmllt detection sensor in the filr.ectlon that
495 [0} Stop the current position increases and the lower limit detection
been changed. . L "
sensor in the direction that the current position decreases.
Get rid of S/W upper limit signal range by Jog command
- and then carry out RST command and clear the error.
501 | S/ upper limit error 0 Stop Output prohibit shall be released by RST command as
output prohibit release option.
Get rid of S/W lower limit signal range by Jog command and
- then carry out RST command and clear the error. Output
502 | SIW lower limit error 0 Stop prohibit shall be released by RST command as output
prohibit release option.
Command code no. is not the reserved no. .
511 (only for MASTER-K) [0} Stop Command code is reserved from 1 ~ 38.
512 | Aux. Data step no. exceeds the allowable range. [0} Stop The step greater than 400 was set to the command. Please

re-set the step no. within the range from 1 ~ 400.

*1: Error code 495 is deleted in more than O/S V2.1.
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Chapter 8 MK Internal Memory and 1/O Signal

| 8.1 Internal Memory

0 Here describes internal memory for MASTER-K200S/300S.
O Internal memory saves positioning module and data for sending/receiving between PLC CPU.
0 Parameter and operation data setting of internal memory should be set in the assigned address of

internal memory.

(PUT, PUTP command)

0 In case of parameter and operation data setting, the basic unit is speed : 1pps, time : 1 0.

8.1.1 Basic Parameter
1) Contents of Basic Parameter

Address ; ;
< Y i Basic Parameter Setting range
0 |4400|8800 | Speed limit (lower) 0 10 2,000,000,000[x10'zu /],
1 |4401|8801 | Speed limit (upper) Inch 10 2,000,000,000[X10 *Inch/m],
2 |4402 8802 | Bias speed (lower) degree : 1 0O 2,000,000,000[X10’3 degree/m],
3 440318803 | Bias speed (upper) pulse : 1 0 1,000,000[pulse/s]
4 4404|8804 | Acceleration/Deceleration time No.1(O)
5 4405 | 8805 | Acceleration/Deceleration time No.2(0 ) 0 ~ 65535
6 | 4406 | 8806 | Acceleration/Deceleration time No.3(0) '
7 |4407 | 8807 | Acceleration/Deceleration time No.4(0O )
8 |4408 | 8808 | Pulse number per Rotation 1~ 65535
9 [4409|8809 | Travel distance per Rotation '
Pulse output mode (bit 0 ~ 1) 0:CW/CCW, 1:PULSE/DIR, 2:PHASE
10 | 4410|8810 | Unit (bit2 ~ 3) 0:Pulse, 1:mm, 2:Inch, 3:Degree
Unit magnification (bit 4 ~ 5) 0:x1, 1:x10, 2: x 100, 3: x 1000

2) Basic Parameter Setting

(1) The setting range of speed limit and bias speed is 1 ~ 200,000 (G4/6F-PP1/2/30), 1 ~ 1,000,000(G4/6F-

PP1/2/3D). (in case of using pulse unit)
(2) Travel distance per Rotation

This is used only for mm, inch, degree unit and the actual setting range is 1 ~

65,535.

Setting range mm

Inch

degree

Travel distance in setting | 0.1 ~ 65,535 um

0.00001 ~ 0.65535 inch

0.00001 ~ 0.65535 degree

(3) Control words of Basic Parameter

X : address #10

b15 bl4 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

Y : address #4410
Z : address #8810

AN J\ J\

i

Nouse (0)

1

00: x1
01: x 10
10: x 100

11: x 1000

J
\—> Pulse output mode

01: PULSEDIR
10: PHASE

{ 00: Cw/CCW
11 :no use

L Unit

00 : Pulse
01:mm
10 :inch

. degree

L Unit magnification
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8.1.2 Extended Parameter

1) Contents of Extended Parameter
Address

< Y i Extended Parameter Setting range

11 [ 4411 | 8811 | S/W upper limit (lower) 0 1 -2147483648 0 2147483647 [X10°01,
12 [ 4412|8812 | S/W upper limit (upper) Inch : -2147483648 0 2147483647 [X10°Inch],
13 | 4413|8813 | S/W lower limit (lower) degree : -2147483648 [ 2147483647 [X10°degree],
14 | 4414|8814 | S/W lower limit (upper) pulse : -2147483648 O 2147483647 [pulse]

15 | 4415 | 8815 | Backlash compensation amount

16 | 4416 | 8816 | Positioning end signal output time (O) 0~65535

17 | 4417|8817 | S-Curve rate(%) 1~100

18 | 4418|8818 | External command signal selection 0:Start, 1:Jog operation, 2:SKIP
Pulse output direction (bit 0) 0:CW, 1.CCW
Acceleration/Deceleration pattern (bit 1) 0:Trapezoid operation, 1:S-Curve operation
M Code mode (bit 2 ~ 3) 0:NONE, 1:WITH, 2:AFTER

Position indication during equal speed operation (bit 4) | 0:no indication, 1:indication
S/W upper/lower limit during equal speed operation
19 | 4419|8819 | detection (bit 5)

External speed/position control switching permit/
Prohibit (bit 6)

External command permit/prohibit (bit 7) 0:prohibit, 1:permit
External stop permit/prohibit (bit 8)

External synchronous start permit/prohibit (bit 9)

0:no detection, 1:detection

2) Extended Parameter Setting
(1) External Command Signal Selection
X address#18 D15 b14 b13 bl2 bll bl0 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

Y : address #4418 N | |
Z : address #3818

] J
\—> External command signal
00 : Start
01 : Jog operation
Nouse (0) {10:SKgIPp
11:nouse

(2) Control Words of Extended Parameter

X address#19 P15 bl4 b13 bl2 bll b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

Y : address #4419 0|0|0|0|0|0| | |0|?|
Z : address #8819 = | —

Pulse output mode
[ 0:CW
1:CCW
—— Acc./Dec. pattern
Nouse (0) 0 : Trapezoid operation
1:S - Curve operation

L M Code mode
{ 00 : NONE

01:WITH
10: AFTER
11 : no use
- Position indication during equal speed operation
0: no indication
1 :indication
P S/W upper/lower limit detection during equal speed operation
0: no detection
1: detection
» External speed/position control switching
0 : prohibit
1: permit
P External command
0 : prohibit
1: permit
- External stop
0 : prohibit
1: permit
- External synchronous start
0 : prohibit
1: permit
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8.1.3 Manual Operation Parameter
1) Contents of Manual Operation Parameter

" Ad:j(ress 5 Manual Operation Parameter Setting range
20 | 4420 | 8820 | Jog high speed (lower) O : 1 0 2,000,000,000[X10" EI/m]
21 | 4421|8821 | Jog high speed (upper) Inch : 10 2,000,000,000[%10" Inch/m]
22 | 4422|8822 | Jog low speed (lower) degree : 1 O 2,000,000 000[X10 degree/m],
23 | 4423|8823 | Jog low speed (upper) pulse 1 0 1,000,000[pulse/s]
24 | 4424 | 8824 | Jog acceleration/deceleration time (0) 0 ~ 65,535
0 :1 0 65535[X1070 /min],
25 | 4425 | 8825 | Inching speed (pps) Inch :1 O 65535[X10°Inch/min],
Degree: 1 O 65535[X10° degree/min],
Pulse :1 0O 65535[pulse/sec]

2) Manual Operation Parameter Setting
(1) Speed setting range of Jog high/low speed (in case of using pulse unit) : 1 ~ 200,000(G4/6F-PP1/2/30),

1 ~1,000,000(G4/6F-PP1/2/3D)

(2) If Jog acceleration/deceleration time is set as “0”, it carries out Jog acceleration/deceleration operation

by the acceleration/deceleration time No.1 set in the basic parameter.

8.1.4 Homing Parameter

1) Contents of Homing Parameter

< Adsl(ress 5 Detailed description Setting range
. -4
26 | 4426 | 8826 | Origin address (lower) O 1 -2147483648 0 2147483647 [x10_5D],
Inch 1 -2147483648 0 2147483647 [X10”Inch],
- -5
27 | 4427 | 8827 | Origin address (upper) degree : -2147483648 [0 2147483647 [X10~degree],
pulse : -2147483648 O 2147483647 [pulse]
29 |4429 | 8829 | Homing high speed (High) Inch 1 0 2 000 000 000[X10 Inch/m]
30 | 4430 | 8830 | Homing low speed (Low) degree : 1 O 2,000,000,000[X10° degree/m],
31 | 4431|8831 | Homing low speed (High) pulse : 10 1,000,000[pulse/s]
32 4432|8832 Hom!ng acceIe.ratlon/deceleratlon time 0 ~ 65,535([ms]
33 [ 4433|8833 | Homing dwell time
- -4
34 | 4434|8834 | Origin compensation amount (Low) 5 P -2147483648 [ 2147483647 [XlOSD]'
Inch 1 -2147483648 0 2147483647 [X10”Inch],
- -5
35 | 4435 | 8835 | Origin compensation amount (High) degree : -2147483648 [0 2147483647 [X10~degree],
pulse : -2147483648 0 2147483647 [pulse]
36 | 4436 | 8836 | Homing reset waiting time 0 ~ 65,535[ms]
0:DOG/Origin(OFF),1:DOG/Origin(ON),2:
Homing mode (bit 0 ~ 2) high/low limit/Origin, 3:approximate origin,
37 | 4437 | 8837 4:high speed origin
Homing direction (bit 3) 0:normal direction, 1:reverse direction

2) Homing Parameter Setting

)

If homing acceleration/deceleration time is set as “0”, it carries out the homing acceleration/deceleration

operation by the acceleration/deceleration time No.1 set in Basic Parameter.
(2) Control words of Homing parameter

X : address #37

b15 bl4 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b

Y : address #4437

Z : address #8837 =—

—

S

l

Nouse (0)

8-

|—> Homing mode

000 : DOG/Origin(OFF)
001 : DOG/Origin(ON)
010 : High/low limit/Origin
011 : approximate origin
100 : high speed origin
101 : no use(0)

110 : no use(0)

LR T R/

L——— Homing direction
0: Normal
1: Reverse
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8.1.5 Common Parameter
1) Contents of Common Parameter

Address Common Parameter Setting range
(common)

50 Pulse output level 0:Low Actve, 1:High Active

0:CW/CCW(2),

1:CW/CCW(2),

2:PULSE/DIR(1),
51 Encoder pulse input mode (bit 0/1/2) 3:PULSE/DIR(2),

4:PHASE A/B(1),

5:PHASE A/B(2),

6:PHASE A/B(4)

Encoder clear mode by Z phase input (bit 7) *1 0:Prohibit, 1:Permit

52 Encoder Auto Reload (lower) 0 = 4294967295
53 Encoder Auto Reload (upper)
54 Zonel setting axis assignment 0:X, 1:Y, 2:Z, 3:ENCODER
55 Zonel output ON position (lower) O 1 -2147483648 O 2147483647 [X10°01,
56 Zonel output ON position (upper) Inch : -2147483648 [ 2147483647 [X10™Inch],
57 Zonel output OFF position (lower) degree : -2147483648 [ 2147483647 [X10°degree],
58 Zonel output OFF position (upper) pulse : -2147483648 O 2147483647 [pulse]
59 Zone2 setting axis assignment 0:X, 1.Y, 2:Z, 3:ENCODER
60 Zone?2 output ON position (lower) O 1 -2147483648 O 2147483647 [X10°01,
61 Zone2 output ON position (upper) Inch : -2147483648 [ 2147483647 [X10™Inch],
62 Zone2 output OFF position (lower) degree : -2147483648 0 2147483647 [X10°degree],
63 Zone2 Output OFF position (upper) pUISE 1 -2147483648 [0 2147483647 [pUISE]
64 Zone3 setting axis assignment 0:X, 1Y, 2:Z, 3:ENCODER
65 Zone3 output ON position (lower) O 1 2147483648 [ 2147483647 [X10°01,
66 Zone3 output ON position (upper) Inch : -2147483648 [ 2147483647 [X10°Inch],
67 Zone3 output OFF position (lower) degree : -2147483648 [ 2147483647 [X10°degree],
68 Zone3 output OFF position (upper) pulse : -2147483648 U 2147483647 [pulse]
69 Zone output mode 0:Individual output, 1:batch output (ZONE1)
70 Circular interpolation method 0:Middle point, 1:Center point

*1: G6F-PP O, G6F-PP D shall not clear the encoder value by Z phase input.

2) Common Parameter Setting
(1) The contents of common parameter is the parameter used commonly for X, Y, Z axis.
(2) Control words of Encoder

common: 51

b15 b14 b13 bl12 bil b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b

—— ],

Nouse (0)

No use (0)

t» Encoder pulse input mode

000:Cw/ccw(1 O 0O)
001:Cw/CCW(2 O O)
010:PLS/DIR(L O O)
011:PLSDIR2 O O)
100 : PHASE(L
101 : PHASE(2
110 : PHASE(4
111 : no use(0)

)
)

Ooaga
Ooaga
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1: permit
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8.1.6 Operation Data
1) Contents of Operation Data

Step Address . i
Operation Data Setting range
no. X Y 7 P grang
100 4500 8900 | Goal position (lower)
. -4
101 4501 8901 | Goal position (upper) O 1 -2147483648 [ 2147483647 [x10_5D],
. . . __[lInch : -2147483648 O 2147483647 [X10”Inch],
102 | 4502 | 89o2 | Circularinterpolation aux. POSition| qegree : -2147483648 [ 2147483647 [X10°degree],
(lower) _ | pulse : -2147483648 [ 2147483647 [pulse]
103 4503 8903 Circular interpolation aux. Position
(upper)
. 0 :10 2,000,000,000[X107°00 /m],
104 4504 8904 | Operation speed (lower) Inch - 10 2,000,000,000[X10'3Inch/m],
) degree : 1 0O 2,000,000,000[X10’3 degree/m],
1 105 4505 8905 | Operation speed (upper) pulse : 1 O 1,000,000[pulse/s]
106 4506 8906 | Dwell time 0 ~ 50,000[ms]
107 4507 9807 | M code no. 0 ~ 65,535
Control method (bit 0) 0:Position control, 1:speed control
Operation method (bit 1) 0:single, 1:repeat
Operation pattern (bit 3/2) 0:End, 1:Go-on, 2:Continuous
108 4508 8908 | Coordinate (bit 4) 0:Absolute, 1:Relative
Acceleration/deceleration no. 0-~3
(bit 6/5)
Cl_rcular interpolation direction 0:CW, 1:CCW
(bit 7)
3691 8091 | 12491 | Goal position (lower)
3692 | 8092 | 12492 | Goal position (upper) O - -2147483648 0 2147483647 [X10"0],
Inch : -2147483648 0 2147483647 [X10°Inch],
3693 | 8093 | 12493 CifCU|ar*interp0|ati0n aux. Position | degree : -2147483648 0 2147483647 [X10°degree],
(lower) *1 pulse : -2147483648 O 2147483647 [pulse]
Circular interpolation aux. Position
3694 | 8094 | 12494 (upper) *1
] 0 : 10 2,000,000,000[X1070 /m],
3695 8095 12495 | Operation speed (lower) Inch - 10 2,000,000,000[X10'3Inch/m],
400 - degree : 1 0O 2,000,000,000[X10’3 degree/m],
3696 | 8096 | 12496 | Operation speed (upper) pulse : 1 O 1,000,000[pulse/s]
3697 8097 | 12497 | Dwell time 0 ~ 50,000[ms]
3698 8098 | 12498 | M code no. 0 ~ 65,535
Control method (bit 0) 0:position control,1:speed control
Control method (bit 1) 0:single, l:repeat
Operation pattern (bit 3/2) 0:End, 1:Go-on, 2:Continous
3699 8099 | 12499 | Coordinate (bit 4) 0:Absolute, 1:Relative
Acceleration/deceleration no. 0~3
(bit 6/5)
El:)lirtc%lar interpolation direction 0:CW, 1:CCW

*1: As circular interpolation operation is not possible in degree unit, it is not available to set circular
interpolation aux. position.
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2) Operation Data Setting
(1) Operation data can set the operation data 1~400 steps per axis.
(2) For Internal memory address of operation data 1~400 steps, please refer to Appendix 2.

(3) The setting of operation data 1~400 steps is all same.
(4) Control words of Operation data (no.1 step)

X address #108 P15 b14 b13 b12 bll b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Y : address #4508 ° | | ® | | | ° | (4 |
Z : address #3908 C 7 T 7 Control method
l 0:position control

1:speed control
———» Operation method
Nouse (0) 0: single

1:repeat

L———— Operation pattern
00: End
01:Go-on
10 : Continuous
11 : no use(0)

- Coordinate
0: Absolute
1: Relative
- Acc./Dec. time no.
{ 00 : no.1(acc./dec. time 1

)
01 : no.2(acc./dec. time 2)
10 : no.3(acc./dec. time 3)
11 : no.4(acc./dec. time 4)

- Circular interpolation direction
0:Cw
1:CCW
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8.1.7 Command Information
1) Contents of Command Information

< Adgress 5 Command information Setting range

4200 | 8600 | 13000 | Point operation setting 1

4201 | 8601 | 13001 | Point operation setting 2

4202 | 8602 | 13002 | Point operation setting 3

4203 | 8603 | 13003 | Point operation setting 4

4204 | 8604 | 13004 | Point operation setting 5

4205 | 8605 | 13005 | Point operation setting 6

4206 | 8606 | 13006 | Point operation setting 7

4207 | 8607 | 13007 | Point operation setting 8

4208 | 8608 | 13008 | Point operation setting 9

4209 | 8609 | 13009 | Point operation setting 10 1 ~ 400

4210 | 8610 | 13010 | Point operation setting 11

4211 | 8611 | 13011 | Point operation setting 12

4212|8612 | 13012 | Point operation setting 13

4213|8613 | 13013 | Point operation setting 14

4214 | 8614 | 13014 | Point operation setting 15

4215|8615 | 13015 | Point operation setting 16

4216 | 8616 | 13016 | Point operation setting 17

4217|8617 | 13017 | Point operation setting 18

4218 | 8618 | 13018 | Point operation setting 19

4219|8619 | 13019 | Point operation setting 20

4220 | 8620 | 13020 | Point operation number 1~20

4300 | 8700 | 13100 | Command code 1~38

4301870113101 | Step no. 1~400

4302|8702 | 13102 | Position address (lower) O @ -2147483648 D 2147483647 [X10°00],

Inch : -2147483648 0 2147483647 [X10°Inch],
4303|8703 | 13103 | Position address (upper) degree 1 -2147483648 O 2147483647 [XlO’sdegree],
pulse : -2147483648 O 2147483647 [pulse]
. d 10 2,000,000,000[X100 /m],
4304 | 8704 | 13104 | Operation speed (lower) Inch - 10 2,000,000,000EX10'§Inch/]m],
. degree : 1 O 2,000,000,000[X10™° degree/m],

4305 | 8705 | 13105 | Operation speed (upper) puglse -10 1,000,000[pul[se/s] 9 ]

4306 | 8706 | 13106 | Dwell time 0 ~ 50,000[ms]

4307 | 8707 | 13107 | M code 0 ~ 65,535
Control method (bit 0) 0: position control, 1:speed control
Operation method (bit 1) 0: single, 1: repeat

4308 | 8708 | 13108 | Operation pattern (bit 3/2) 0: End, 1: Go-on, 2: Continuous
Coordinate (hit 4) 0: Absolute, 1: Relative
Acceleration/deceleration no. (bit 6/5) 0~3
Axis information in case of using plural axis . . . .

4309 | 8709 | 13109 - X(bit 0), Y(bit 1), Z(bit2) 3:X-Y,5:Z-X,6:Z-Y,7:X-Y-Z

4310|8710 | 13110 | Main axis setting 0:X, 1., 2:Z, 3:Encoder

4311 | 8711 | 13111 | Main axis speed synchronous start rate 1~ 65535

4312|8712 | 13112 | Subordinate axis speed synchronous start rate '

4313|8713 | 13113 | X axis step no.

4314|8714 | 13114 | Y axis step no. 1~400

4315|8715 | 13115 | Z axis step no.

4316 | 8716 | 13116 | No use area -

4317|8717 | 13117 | Reset control word (bit 0) 0: Pulse output prohibit, 1: Pulse output permit
Teaching method . .

4318|8718 | 13118 (RAM te%ching/ROM teaching) 0:RAM teaching, 1:ROM teaching
Teaching method . . . . .

4319|8719| 13119 (position teaching/speed teaching) 0: position teaching, 1: speed teaching
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Address

X

Y

z

Command information

Setting range

4320

8720

13120

Teaching single/array (data 1)(upper)

4321

8721

13121

Teaching single/array (data 1)(upper)

4322

8722

13122

Teaching array (data 2)(lower)

4323

8723

13123

Teaching array (data 2)(upper)

4324

8724

13124

Teaching array (data 3)(lower)

4325

8725

13125

Teaching array (data 3)(upper)

4326

8726

13126

Teaching array (data 4)(lower)

4327

8727

13127

Teaching array (data 4)(upper)

4328

8728

13128

Teaching array (data 5)(lower)

4329

8729

13129

Teaching array (data 5)(upper)

4330

8730

13130

Teaching array (data 6)(lower)

4331

8731

13131

Teaching array (data 6)(upper)

4332

8732

13132

Teaching array (data 7)(lower)

4333

8733

13133

Teaching array (data 7)(upper)

4334

8734

13134

Teaching array (data 8)(lower)

4335

8735

13135

Teaching array (data 8)(upper)

4336

8736

13136

Teaching array (data 9)(lower)

4337

8737

13137

Teaching array (data 9)(upper)

4338

8738

13138

Teaching array (data 10)(lower)

4339

8739

13139

Teaching array (data 10)(upper)

4340

8740

13140

Teaching array (data 11)(lower)

4341

8741

13141

Teaching array (data 11)(upper)

4342

8742

13142

Teaching array (data 12)(lower)

4343

8743

13143

Teaching array (data 12)(upper)

4344

8744

13144

Teaching array (data 13)(lower)

4345

8745

13145

Teaching array (data 13)(upper)

4346

8746

13146

Teaching array (data 14)(lower)

4347

8747

13147

Teaching array (data 14)(upper)

4348

8748

13148

Teaching array (data 15)(lower)

4349

8749

13149

Teaching array (data 15)(upper)

4350

8750

13150

Teaching array (data 16)(lower)

4351

8751

13151

Teaching array (data 16)(upper)

1.Position teaching setting range
0 1 2147483648 0 2147483647 [X10°01,
Inch : -2147483648 [ 2147483647 [X10°Inch],

degree : -2147483648 [ 2147483647 [X10°degree],
pulse : -2147483648 U 2147483647 [pulse]

2.Speed teaching setting range

O : 1 0 2,000,000,000[X10°20 /m],
Inch : 10 2,000,000,000[X10"Inch/m],
degree : 1 O 2,000,000,000[X10° degree/m],
pulse : 1 0 1,000,000[pulse/s]

4352

8752

13152

The number of Teaching

2) Command Information Setting
(1) Command code

A) Setin X : 4300, Y : 8700, Z : 13100, respectively.

B) For command code setting, refer to Chapter 9 Command.

C) Command code in PLC program should be set after command condition for the action by command.

Example)

PDDDF

PDDIP PDDIJ PDDIF

J

] ! |/ = pute

0aao

04302

01000

0aao

— PUTP

0aao

04304

00200

00001 <  Setting condition for command

— PUTP

0aao

04308

hoo12

0aao

— PUTP

0aao

04300

00003

0aao

i«€— Command Code
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(2) Control Word of Command Information

X address #4310 D15 b14 b13 bl2 bll b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

Y : address #8710 | | Y | | | q

i
Z: address #13110 \ a / T—> Control method

0:position control
1:speed control
L———» Operation method
Nouse (0) 0:single
1:repeat
L———— Operation pattern

00: End
01:Go-on

10 : Continuous
11: no use(0)

- Coordinate
0: Absolute
1: Relative
- Acc./Dec. No.
{ 00 : No.1 (Acc./Dec. time 1)
01:No.2 (Acc./Dec. time 2)
( )

10 : No.3 (Acc./Dec. time 3

. Lo . . 11 : No.4 (Acc./Dec. time 4
(3) Axis Information in case of using Plural axis 04 (Acc/Dec. time 4)

X:address #4311 P15 bl4 b13 bl2 bll b0 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

Y : address #8711 | | |
Z: address #13111 S 4

l —— Axis information

000 : no use (0)
Nouse (0) 001 : no use (0)

010 : no use (0)

011: X, Y axis use

100 : no use (0)

101 : X, Z axis use

110:Y, Z axis use

111: X, Y. Z axis use

8.1.8 Status Information

1) Contents of Status Information
Address

X Y 7 Status Information

4370 | 8770 | 13170 | Operation status hit information (lower)

4371 | 8771 | 13171 | Operation status hit information (upper)

4372 | 8772 | 13172 | Axis information

4373 | 8773 | 13173 | External I/O signal status

4374 | 8774 | 13174 | Current position (lower)

4375 | 8775 | 13175 | Current position (upper)

4376 | 8776 | 13176 | Current speed (lower)

4377 | 8777 | 13177 | Current speed (upper)

4378 | 8778 | 13178 | Step no.

4379 | 8779 | 13179 | M code no.

4380 | 8780 | 13180 | Current error information

4381 8781 | 13181 | Error information 1

4382 8782 | 13182 | Error information 2

4383 8783 | 13183 | Error information 3

4384 8784 | 13184 | Error information 4

4385 8785 | 13185 | Error information 5

4386 8786 | 13186 | Error information 6

4387 8787 | 13187 | Error information 7

4388 8788 | 13188 | Error information 8

4389 8789 | 13189 | Error information 9

4390 8790 | 13190 | Error information 10

4391 Encoder (lower)

4392 Encoder (upper)

O Status information area of internal memory is only for Reading. Thus, the status information area of

internal memory is available to use only by GET, GETP command better. (This is the area not allowed to
use PUT, PUTP command.)
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2) Use of Status Information
(1) Operation Status Bit Information (Lower)

X - address #4370 D15 bl4 b13 b12 bil bl0 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
Y : address #8770

0|0|0|0|0|1I|0|0|0|0|0|0|0|0|,|

Z : address #13170
In operation
0: stop
1 In operation
——— Error status
0 no error

1 : error occur
L Positioning completed
0 : positioning not completed
1: positioning completed
L——— - M Code signal
0: M code OFF
1: M code ON
- Origin fixed status
0: origin not fixed
1: origin fixed
- Pulse output prohibit status
0: pulse output permit
1: pulse output prohibit
P Stop status
{ 0: not stop status by stop

command
1 : stop status by stop
command
» No use (0)
P High limit detection
0: not detected
1: detected
| ow limit detection
0 : not detected
1: detected
» Emergency stop status
0 : normal status
1: emergency stop status
P Rotation direction
0: normal direction
1: reverse direction
P |n acceleration
0: not in acceleration
1:in acceleration
P |n constant speed
0: not in constant speed
1:in constant speed
- |n deceleration
0: not in deceleration
1:in deceleration
- In dwell
0: notin dwell
1:indwell
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(2) Operation Status Bit Information (upper)

X address #4371 P15 bl4 b13 b12 bil b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

Y : address #8771
Z : address #13171

l|0|0|?|

laxis position control operation
0: not in laxis position control
1:in laxis position control
—— laxis speed control
0: not in laxis speed control
1:in laxis speed control
—— 2axis linear interpolation
0: not in 2axis linear interpolation
1:in 2axis linear interpolation

L 3axis linear interpolation

0: not in 3axis linear interpolation
1:in 3axis linear interpolation

» 2axis circular interpolation )
0: not in 2axis circular interpolation
1:in 2axis circular interpolation

» Homina operation ]
0 not in homing operation
1:in homing operation

g Position synchronous start
0 : not position synchronous start
1 : position synchronous start

- Speed synchronous start
0: not speed synchronous start
1: speed synchronous start

» Jog low speed operation
0: not in Jog low speed operation
1:in Jog low speed operation

p» Jog high speed operation

0: not in Jog high speed operation
1:in Jog high speed operation

P Inching operation
0: not in inching operation
1 :in inchina operation

» MPG operation

0: notin MPG operation
1:in MPG operation

- Manual operation return
0: not in manual operation return
1:in manual operation return

» ZONE 1
0: ZONE 1 section OFF
1: ZONE 1 section ON

 ZONE 2
0: ZONE 2 section OFF
1:ZONE 2 section ON

(3) Axis Information

» ZONE 3
0: ZONE 3 section OFF
1: ZONE 3 section ON

X:address #4372 D15 bl4 b13 b12 bll b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Y : address #8772
Z : address #13172

I|0|0|0|?|

Nouse (0)

Axis status
0 : subordinate axis
1: main axis
- Main axis information (X)
0: X'is not main axis.
1: X is main axis.
L——— Main axis information (Y)
0:Y is not main axis.
1:Y is main axis.
- Main axis information (2)
0: Zis not main axis.
1:Zis main axis.

- Main axis information (Encoder)
0 : encoder is not main axis.
1: encoder is main axis.
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(4) External I/O Signal Status

X : address #4373
Y : address #8773
Z : address #13173

b15 b14 bl3 bl2 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

 |o |

L. Emergency stop input signal

0 : external emergency stop OFF
1: external emergency stop ON

———» Stop input sianal

0: external stop OFF
1: external stop ON

L——— Command input sianal

0 : external command OFF
1: external command ON

L Aux. command input signal (Jog reverse high speed)

0 : external aux. command OFF
1: external aux. command ON

P High limit input signal

0 :external high limit OFF
1 :external high limit ON

- Low limit input signal

0 : external low limit OFF
1: external low limit ON

p Origin input signal

0 : external origin OFF
1: external origin ON

= Approximate origin input signal

0 : approximate origin OFF
1 : approximate origin ON

» VTP input signal

-

-

-

-

0:VTP OFF
1:VTP ON

Driver ready input signal

0: driver ready OFF
1: driver ready ON

Synchronous start input signal

0 : External Synchronous start OFF
1: External Synchronous start ON

ZONE 1 output signal

0: ZONE 1 section OFF output
1: ZONE 1 section ON output

ZONE 2 output signal

0 : ZONE 2 section OFF output
1: ZONE 2 section ON output

ZONE 3 output signal

0: ZONE 3 section OFF output
1: ZONE 3 section ON output
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 8.21/0 Signal

O In case of using Positioning Module (G4/6F-PP1/2/30,G4/6F-PP1/2/3D) for MASTER-K200S/300S, Input
signal and Output signal for data exchange with PLC CPU is used.
O Here describes the contents and function of I/O signal.

8.2.1 Contents of I/O Signal

1) 1/O signal of G4/6F-PP1/2/30,G4/6F-PP1/2/3D contains total 32 points (Input :16 point, Output :16
point).

2) The following shows the case that I/O word no. of positioning module = n and n is subject to the setup
position of positioning module.

3) The area of actual I/O signal is used differently for each positioning module.
(G4/6F-PP10/G4/6F-PP1D uses the corresponding I/O signal of X axis and G4/6F-PP20/G4/6F-PP2D
uses the corresponding I/O signal of X axis, Y axis, and G4/6F-PP30/G4/6F-PP3D uses the
corresponding 1/O signal of X, Y, Z axis respectively.)

4) Position module operation ready signal (PO(n)F) becomes “ON” only when G4/6F-PP1/2/30,G4/6F-

PP1/2/3D is in H/W normal status and it always keeps “ON” regardless of PLC operation mode.

Axis Signal direction: PLC CPU<Positioning module Signal direction: PLC CPU->positioning module
Input Description Output Description

PO(n)0 X axis command receiving PO(n+1)0 | X axis start
PO(n)1 X axis in operation PO(n+1)1 | X axis normal direction Jog

X PO(n)2 X axis error status PO(n+1)2 | X axis reverse direction Jog
PO(n)3 X axis positioning completed PO(n+1)3 | X axis Jog high/low speed
PO(n)4 X axis M code ON PO(n+1)4 | Xaxis MPG operation (or Encoder)
PO(n)5 Y axis command receiving PO(n+1)5 | Y axis start
PO(n)6 Y axis in operation PO(n+1)6 | Y axis normal direction Jog

Y PO(n)7 Y axis error status PO(n+1)7 | Y axis reverse direction Jog
PO(n)8 Y axis positioning completed PO(n+1)8 | Y axis Jog high/low speed
PO(n)9 Y axis M code ON PO(n+1)9 | Y axis MPG operation (or Encoder)
PO(N)A Z axis command receiving PO(n+1)A | Z axis start
PO(n)B Z axis in operation PO(n+1)B | Z axis normal direction Jog

z PO(n)C Z axis error status PO(n+1)C | Z axis reverse direction Jog
PO(n)D Z axis positioning completed PO(n+1)D | Z axis Jog high/low speed
PO(n)E Z axis M code ON PO(n+1)E | Zaxis MPG operation( or Encoder)

Common PO(n)F Positioning module ready PO(n+1)F | Nouse
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8.2.2 Use of I/O Signal
1) Command Receiving signal (PO(n)0,P0(n)5,P0(N)A)
(1) Processing of Command Receiving Signal
A) Command receiving signal is ON when positioning module is normal and it becomes OFF
while carrying out the command by command code.
B) If the command by the command code is entered in positioning module, the command
receiving signal changes ON -> OFF and after completion of the command, it return to OFF -

> ON status.

Command receiving signal
(PO(n)0,PO(n)5,PO(N)A)

.
L

Y This is OFF while processing all command

X\ in the positioning module.

-
-l

(2) Use of Command Receiving Signal
A) Command receiving signal should be used in Normal Open (A contact) input condition on
PLC program when carrying out the command by using all command code.
B) Example of Indirect Start Command Program

(Step no.:1, Indirect Start command code:4)

F‘IIIIIIIIIP
—| | D Moooo |-
HoOoO FOOID FOOT 1 FoO1 2
—| ] | ] 17 ] |f F—Pur 00001 04301 ooool oooot |-
— PUT aoaot 04300 oooo4 aoaot |—
Device Description
P0O000 X axis indirect start external input
P0010 X axis command receiving signal
P0011 X axis signal in operation
P0012 X axis error status

0 But, in this case, I/O word no. of positioning module is “P0010 ~ POO2F".

0 In case of the command by P contact signal such as P contact start, Jog operation (normal direction), Jog
operation (reverse direction), MPG operation (Encoder), it is not allowed to use the command receiving
signal but allowed only in case of operation by the command code.
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2) Start (PO(n+1)0,P0(n+1)5,P0(n+1)A)

(1) Start signal carries out the positioning operation according to the current operation step no.

of positioning module without setting the step no. other than indirect start or direct start by

command code.

(2) In case of changing the current operation step no. during operation, it is required to use the

command code 20 start step no. change command.

(3) Example of Start Program (P contact start)

A) Use Push button switch as Start external input switch.

B) In case of using the Toggle switch as Start external input switch, the signal in operation

shall be OFF after positioning completion and it restarts automatically. Thus, cares should

be taken in using.

FOOOF FOO7] FO0O1 2

—

D poozn |

Device

Description

POOOF

X axis Start external input

PO011

X axis signal in operation

P0012

X axis error status

P0020

X axis start

O But, in this case, the 1/0 word no. of positioning module is “P0010 ~ POO2F".

O In case of Start by P contact signal, indirect start, direct start, linear interpolation operation, circular
interpolation operation, position synchronous start, synchronous start operation, the positioning

parameter and operation data should be set in advance.

For the setting method, please refer to Chapter 5. Positioning Parameter and Operation Data.
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3) Jog Operation

; (PO(n+1)1,P0O(n+1)2,P0O(Nn+1)3), (PO(n+1)6,PO(n+1)7,P0(n+1)8),
(PO(n+1)B,P0(n+1)C,P0O(n+1)D)

PO(n+1)1 | X axis normal direction Jog

PO(n+1)2 | X axis reverse direction Jog

PO(n+1)3 | X axis Jog high/low speed

PO(n+1)6 | Y axis normal direction Jog

PO(n+1)7 | Y axis reverse direction Jog

PO(n+1)8 | Y axis Jog high/low speed

PO(n+1)B | Z axis normal direction Jog

PO(n+1)C | Z axis reverse direction Jog

PO(n+1)D | Z axis Jog high/low speed

(1) In case of setting Jog high/low speed for PO(n+1)3, PO(n+1)8, PO(n+1)D, it should be set as
Jog high speed when ON and Jog low speed when OFF.

(2) The actual Jog operation shall be divided into Normal/Reverse direction Jog according to the
ON/OFF signal of PO(n+1)1,P0(n+1)2, PO(n+1)6,P0(n+1)7, PO(n+1)B,PO(n+1)C.

(3) Jog operation carries out the operation by the level of ON/OFF signal and thus it carries out
Jog operation when ON while it stops Jog operation when OFF.

(4) Example of Jog Operation Program

POOOD  PODI 2
—] ] 1/ ] SET  poozz -
PO0Z2
p
POOO]  PODI2
—] ] 1/ ] RST  Poozs
PO021
P

Device Description
P0000 X axis high speed reverse direction Jog external input
P0001 X axis low speed normal direction Jog external input
P0012 X axis error status
P0021 X axis normal direction Jog
P0022 X axis reverse direction Jog
P0023 X axis low speed (OFF)/high speed (ON)

O But, in this case, the 1/0 word no. of positioning module is “P0010 ~ POO2F".

O If you carries out Jog operation by adding the signal (PO(n+1)1, PO(n+1)6, PO(n+1)B) as Normal
Close(B contact) input while operating in the Jog operation input condition, it occurs the malfunction.
Thus it is not allowed to use it.
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4) MPG Operation (or Encoder)
; (PO(n+1)4,PO(n+1)9,PO(n+1)E)

(1) MPG operation (Encoder) signal is Level Input. Thus, when it is ON, the encoder of internal memory
address 4391,4391 shall be pulse output for X, Y, Z axis and when OFF, the pulse output will stop.

(2) The operation per axis by MPG operation (Encoder) is available to carry out MPG operation
(Encoder) by X, Y, Z axis at the same time.

(3) MPG operation (Encoder) is available to use the Manual Pulse Generator (MPG) and the
Encoder signal of SERVO driver as external input. For further information of Encoder pulse input
mode, please refer to Chapter 5. Positioning Parameter and Operation Data.

(4) Example of MPG operation (Encoder) Program

Foo1o
— ] GET 00001 04331 DODOO 00002 |-
F‘IIIIIIIIIiZ FO01 IE F‘EIE@&
— 1 /] A
Device Description
P0002 X axis MPG operation (Encoder) permitted external input
P0012 X axis error status
P0024 X axis MPG operation (Encoder) signal

O But, in this case, the 1/0 word no. of positioning module is “P0010 ~ PO02F".

(5) Save the Encoder in Device
A) In case of using the encoder of internal memory, save it in Device area by GET command.

B) As the encoder occupies 2 word area, cares should be taken in using.

Internal memory Internal memory
address contents
4391 Encoder (low) —— D0000
4392 Encoder (high) —» D0001

5) M code ON signal (PO(n)4,P0(n)9,PO(n)E)
(1) This signal occurs during positioning operation or after positioning completion according to
M code setting mode (With, After) and M code no. setting of operation data.

(2) For further information, please refer to Chapter 5. Positioning Parameter and Operation Data.

6) Positioning Completion Signal (PO(n)3,P0(n)8,P0(n)D)
(1) This signal occurs after positioning completion according to positioning completion output setting
time of extended parameter and if start related command is received when positioning
completion signal is ON, it becomes OFF automatically.

(2) For further information, please refer to Chapter 5. Positioning Parameter and Operation Data.
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Chapter 9 MK Command

This chapter describes the method to use each command code of X, Y, Z axis to the address # 4300,8700,13100 of
internal memory command code for MASTER-K200S/300S.

| 9.1 Contents of Command Code

0 The contents of command code set in the address 4300,8700,13100 of internal memory command code are as

follows.
CEENS Command Command condition
code
1 Homing start -
2 Floating point setting -
3 Direct start Position/speed/dwell time/M code/control word
4 Indirect start Step no.
5 Linear interpolation start Step no./axis information
6 Circular interpolation start Step no./aux point 1/aux point 2/ direction/axis information
7 Synchronous start Axis information/X axis step no./Y axis step no./Z axis step no.
8 Speed/Position switching -
9 Position/Speed switching -
10 Stop -
i SKIP operation -
12 Synchronous start by Position Step no./main axis position/main axis setting
13 Synchronous start by Speed Main axis setting/main axis rate/subordinate axis rate
14 Position override Position
15 Speed override Speed
16 Positioning speed override Position/speed
17 Continuous operation -
18 Inching start Inching amount
19 Automatic operation point return start | -
20 Start step number change Step no.
21 Repeat step number change Step no.
22 M code release -
23 Current position preset Position
24 Zone output permit -
25 Zone output prohibit -
26 Encoder preset Position
27 Single teaching Step no./RAM(or ROM)/position(or speed)/teaching data
28 Plural teaching Step no./RAM(or ROM)/position(or speed)/teaching number/teaching data
29 Basic parameter setting Basic parameter
30 Extended parameter setting Extended parameter
31 Homing parameter setting Homing parameter
32 Manual operation parameter setting Manual operation parameter
33 Common parameter setting Common parameter
34 Operation data setting Operation data
35 Emergency stop -
36 Error reset, output prohibit release Pulse output prohibit/permit
37 Error history reset -
38 Point operation No. of Point, Point data
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| 9.2 Use of Command Code

O Here describes the command of command code 1 ~ 38.

0 The setting of command code is based on X axis and describes the program method.

(But, in this case, the I/O word no. of positioning module is “P0010 ~ PO02F".)
U For Program method, there are the method to use Push button switch for command input and the method to
use Toggle switch for command input.(Ex) 9.2.1 Homing start)
U As Article 9.2.2 ~ 9.2.36 is programmed by the method using a Push button switch, if you use the Toggle
switch, you are required to modify it by the program method of Art.9.2.1 Homing Start.

9.2.1 Homing Start (Command code:1)
1) Program (the method using a Toggle switch)

FOOOD
— | | D Moooo |-
MODOD FOO10D FOOT FOOTE
—| ] | ] 1] |# ——PUTP_ DDDOI 04300 o0OO1 ool -
2) Program (the method using a Push button switch)
FOOOD FOO10D FOO1TY POOTE
—| ] I 1/ ] |/ —PutP 00001 04300 00001 ooool |-
3) Description
Device Description
P0000 X axis homing input
P0010 X axis command receiving
P0011 X axis signal in operation (BUSY)
P0012 X axis error status
MO0000 X axis homing aux. Contact (ON during 1 Scan)
0 The homing operation by 1) and 2) program is the same.
9.2.2 Floating Point Setting (Command code:?2)
1) Program
FOO01 FOO1D FOOT PODTZ
—| ] ] ] 17 ] |# ——PUTP 00001 04300 oonoz  oooot |
2) Description
Device Description
P0001 X axis homing input
P0010 X axis command receiving
P0011 X axis signal in operation (BUSY)
P0012 X axis error status
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9.2.3 Direct Start (Command code:3)

1) Program
POO0Z  POOID  POOIT  POOTZ
—| ] | ] 1] |/ ——PuTP  DOOOI 04302 01000 00001

— FUTP 00001 043504 00z00 gooot

— FUTP  DO0O1 043508 hOo01 2 gooot

1T 1T 1T 1

— PUTP oo 04500 aoona ooont
2) Description
Device Description
P0002 X axis direct start input
P0010 X axis command receiving
P0011 X axis signal in operation (BUSY)
P0012 X axis error status
Address of internal memory Contents of internal memory Setting value
4302 Position address (low) 1000
4304 Operation speed (low) 200
4308 Control word of command information h0012
4300 Command code 3

O If the control word of command information is h0012, it shall be set as position control, repeat, end, absolute,
acceleration/deceleration time 1.
O For further information, please refer to Chapter 8 Internal memory and 1/O signal.

9.2.4 Indirect Start (Command code:4)

1) Program
PODO3  POOID  PODII  POOIZ
—| ] ] ] 1] |/ —rPUTP 00001 04301 DODOO  ooool -

— PUTP 00001 04300 aoo04 00on1 I—

2) Description

Device Description
P0003 X axis indirect start input

P0010 X axis command receiving
P0011 X axis signal in operation (BUSY)
P0012 X axis error status

O Internal memory 4301 is X axis step no. setting.
O Ifinindirect start, the step no. is set as “0", it carries out the operation by current operation step no.
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9.2.5 Linear Interpolation Start (Command code:5)

1) Program
FOO04 FOO1D FOOTT POOTE
—J JI JI fJI FUTP 00001 04301 ooooo aooo |—

J"'II d ‘
‘— PUTP 00001 04309 0oo0s aooo1 I—

PUTP 00001 04300 s aoont I—

2) Description

Device Description
P0004 2 axis linear interpolation start input
P0010 X axis command receiving

P0011 X axis signal in operation (BUSY)
P0012 X axis error status

Address of internal memory Contents of internal memory Setting value
4309 Axis information when using plural axis 3(X,Y)
4301 Step no. 1
4300 Command code 5

9.2.6 Circular Interpolation Start (Command code :6)

1) Program
FoO0S FOOTDO FOOT T POO1E
—| ] ] ] 7] 17 ] ‘ PUTP 00001 04301 00001 ooodl -
‘» FUTF aoaoi 14309 opoo3 ooaoi I—
— PUTP aoao 04300 0o0oG ooaoi I—
2) Description
Device Description
P0005 2 axis circular interpolation start input
P0010 X axis command receiving
P0011 X axis signal in operation (BUSY)
P0012 X axis error status
Address of internal memory Contents of internal memory Setting value
4301 Step no. 1
4309 Axis information when using plural axis | 3(X,Y)
4300 Command code 6

O In case of circular interpolation by center point method, X,Y axis circular interpolation aux. Point and rotation direction
should be set in advance.
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9.2.7 Simultaneous Start (Command code:7)

1) Program
FO0OE FOO1D FOOTT FOO1Z
—J Jl JI fJ' PUTF oo 04309 aooov aoom }—

J"II d ‘
‘— PUTF 00001 04313 aooot agooo3 }—

FUTF 00001 04300 aooov aooot F

2) Description
Device Description
P0006 3 axis simultaneous start input
P0010 X axis command receiving
P0011 X axis signal in operation (BUSY)

P0012 X axis error status
Address of internal memory Contents of internal memory Setting value
4309 Axis information when using plural axis 7(X,Y,2)
4313 X axis step no. 1
4314 Y axis step no. 1
4315 Z axis step no. 1
4300 Command code 7

O For further information for ‘axis information when using plural axis’, please refer to Chapter 8 Internal memory & /O
signal.

9.2.8 Speed/Position Switching (Command code:8)

1) Program
POOO7  POOID  POOT]  POOIZ
—] I I |# —PUTP 00001 04300 0ooos  ooodl -

2) Description

Device Description
P0007 X axis speed/position switching input
P0010 X axis command receiving

P0011 X axis signal in operation

P0012 X axis error status

9.2.9 Position/Speed switching (Command code:9)

1) Program
Foooa FoO10 FO0m FoOr 2
— ] ] ] | ] |/ —PutP 00001 04300 00009 oooot |-
2) Description
Device Description
P0008 X axis position/speed switching input
P0010 X axis command receiving
P0011 X axis signal in operation
P0012 X axis error status
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9.2.10 Stop (Command code:10)
1) Program

FI:ID1|EI
—] ]

F‘EIDEIlEI F'DEI]::I FOOTZ MO10C

GET a0oo1 04370 HO10 aoon4 I—

—| ] ] ] |# ——] }—pPuTP_ DOOOI 04300 oODID ooooi R
MO1 EllD
_J —
2) Description
Device Description
P0009 X axis stop input
P0010 X axis command receiving

MO010D X axis signal in constant speed
M010C X axis signal in acceleration
P0012 X axis error status

00 Deceleration stop command does not carry out the command during in deceleration but available only in acceleration
or in constant speed.

O Internal memory address #4370 contains X axis operation status bit information (low) and for further information,
please refer to Chapter 8 Internal Memory and 1/O signal.

9.2.11 Skip Operation (Command code:11)

1) Program
POOOA  POOID  POOI]  PODIZ
—] ] I I |# —PuTP  DODDI 04300 00011 ooooi

2) Description

Device Description
PO0OA X axis skip operation

P0010 X axis command receiving
P0011 X axis signal in operation
P0012 X axis error status

9.2.12 Synchronous Start by Position (Command code:12)

1) Program
POODE  POOIE  POOIG  POOIT
—| ] | ] 17 ] 1/ ] DMOVP 0000002000 DOS00

— FUTP 00001 0870z 00500 0000

— PUTP 00001 08710 aoooo gooot

— PUTP 00001 08713 aooot gooot

1 1T T T T

— PUTP 00001 08700 goodl e gooot
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2) Description

Device Description
P000B Y axis synchronous start by position input
P0015 Y axis command receiving
P0016 Y axis signal in operation
P0017 Y axis error signal
D0500~D0501 | Position address (synchronous start by position)

Address of internal memory Contents of internal memory Setting value
8713 X axis step no. 1
8702~8703 Position address (synchronous start by position) 2000
8710 Main axis setting 0(X axis)
8700 Command code 12

O If the command of synchronous start by position is executed, it becomes in operation status and does not have Y axis
pulse output.

O If No. 1 step of X axis as main axis starts and the current position is 2000, No.1 step of Y axis starts and has the
pulse output.

9.2.13 Synchronous Start by Speed (Command code:13)

1) Program
FOOOC FOOT5 FOO1 G FOOTY
—| ] ] ] 17 ] |/ F—-PutP  oOOD1  087I0 00000 o000l b
— PUTP aoao 08711 oo100 aonot I—
— PUTP aoao e71e ooasn aonot I—
— PUTP aoao 0B700 ooat 3 aonot I—
2) Description
Device Description
P000C Y axis synchronous start by speed input
P0015 Y axis command receiving
P0016 Y axis signal in operation
P0017 Y axis error status
Address of internal memory Contents of internal memory Setting value
8710 Main axis setting 0(X axis)
8711 Main axis speed synchronous start rate 100
8712 Subordinate axis speed synchronous start rate 50
8700 Command code 13

0O If the command of synchronous start by speed is executed, it becomes in operation status and does not have Y axis
pulse output.

0O If X axis as main axis starts and operation speed is 100pps, Y axis operation speed is 50pps according to 100:50
speed synchronous start rate.

0O If X axis operation speed as main axis is changed with 1000pps, Y axis operation speed is changed with 500pps
according to 100:50 speed synchronous start rate.
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9.2.14 Position Override (Command code:14)
1) Program

rOOOn FoOO10 FOD1Y POO1Z
— | ] ] ] 17 ] ‘ DMOYP_ 0000001000 poszo |-
‘» FUTF 000 04302 00520 ooz |—
= PUTP 000D 04300 ooot4 oooo |—
2) Description
Device Description
P000OD X axis position override input
P0010 X axis command receiving
P0011 X axis signal in operation
P0012 X axis error status

0 In case that X axis in operation goal position is 500, if position override is executed before reaching the goal position,
the goal position is changed with 1000 and carries out the positioning operation.

9.2.15 Speed Override (Command code:15)
1) Program

FODOOE FOOTD FOOT FOO1Z
—] ] ] ] ] 1/ ] ‘ DHOYP 0000001000 pos20 |
‘» FUTF ooom 04304 00520 oooo: |—
— PUTF oooo 04300 aoo1s oooo |—
2) Description
Device Description
POOOE X axis speed override input
P0010 X axis command receiving
P0011 X axis signal in operation
P0012 X axis error status
D0520 Operation speed

0O In case that X axis current operation speed is 500pps and the command of speed override is executed during
operation, the operation speed is changed with 1000pps set in internal memory address #4304.
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9.2.16 Positioning Speed Override (Command code:16)

1) Program
PODOF  POOTD POOT]  POOTZ
— ] I I 7] DHOYP 0001000000 DOB30

ODHOYP 0000001500 00540

— PUTF 00001 04502 00530 aoooE

— PUTP 00001 04304 00540 aoone

T 1T T T 1

— PUTP 00001 04300 o001 6 aooo1

2) Description

Device Description
POOOF X axis positioning speed override input
P0010 X axis command receiving
P0011 X axis signal in operation
P0012 X axis error status
D0530 Position address  (100000)

D0540 Operation speed (1500)

0O In case that X axis current operation speed is 500pps and the goal position is 200000, if the command of positioning
override is executed and the current position is 100000, the operation speed is changed with 1500pps.

9.2.17 Continuous Operation (Command code:17)

1) Program
FO0S0 FOO1D FOOTT FODTEZ
— | ] Il | ] 171 PUTP 00001 04300 00017 ooool R
2) Description
Device Description
P0030 X axis continuous operation input
P0010 X axis command receiving
P0011 X axis signal in operation
P0012 X axis error status

0 In case that X axis is operated by continuous operation mode, if continuous operation (Next Move) command is
executed, it moves to next step and carries out the operation.

9.2.18 Inching Start (Command code:18)

1) Program
POD31  POOID  POOIT  POOIZ
— ] | ] /] 7] DHOYP 0000001000 D520

— DMULSP DO520 -000000001 00530

— PUTP 00007 04302 00530 ooooz

— FUTF  DO0O1 04300 0ool B oooot
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2) Description

Device Description
P0031 X axis inching start input
P0010 X axis command receiving
P0011 X axis signal in operation
P0012 X axis error status
D0530 Inching amount (-1000)

0O If PO031 is ON, it carries out the reverse operation by inching operation

parameter.(1000Pulse)

9.2.19 Automatic Operation Point Return Start (Command code:19)

speed set in origin/manual

1) Program
FOO32 FoO10 FOOT FOO1Z
— ] | ] 171 17 ] PUTP OO0 04300  o0ODlg  ooool b
2) Description
Device Description
P0032 X axis inching start input
P0010 X axis command receiving
P0011 X axis signal in operation
P0012 X axis error status
9.2.20 Start Step No. Change (Command code:20)
1) Program
FO033 FoOta FOOT FoO1Z
—| | ] 17 ] |/ —PUTP 00001 04301 oooto ooool R
— PUTP 00001 04300 00020 oooo1 }—
2) Description
Device Description
P0033 X axis start step no. change input
P0010 X axis command receiving
P0011 X axis signal in operation
P0012 X axis error status
O If PO033 is ON, X axis current operation step no. is changed with 10.
9.2.21 Repeat Step No. Change (Command code:21)
1) Program
FOO34 FoO10 FoO1E
— ] ] 17 ] PUTP  0ODO1 04301 00005 00001 |-
FUTP 00001 04300 00021 aoont |—

2) Description

Device Description
P0034 X axis start step no. change input
P0010 X axis command receiving
P0012 X axis error status

O If PO034 is ON, X axis repeat operation step no. is changed with 5.

0 Repeat step no. change is available to change even during positioning operation.
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9.2.22 M Code Release (Command code:22)

1) Program
FOO10
— ] ] GET  DDOD1 04370 MO1O poool |-
FO035 FOO10 MO103 POO1Z
— ] ] ] |# — PutP  DOOOT 04300 boozz  ooool b
2) Description
Device Description
P0035 X axis M code release input
P0010 X axis command receiving
M0103 X axis M code ON signal
P0012 X axis error status
O If PO035 is ON when M code occurs, M code ON signal and M code no. are released at the same time.
9.2.23 Current Position Preset (Command code:23)
1) Program
POD3E FOO10 FOOT POOTE
—| ] ] /] 17 ] ‘ DHOYP 0000100000 poson |-
‘» PUTF 0001 04302 Do3a0 aoon: }—
= FUTF 000 04300 00023 aoom }—
2) Description
Device Description
P0036 X axis current position preset input
P0010 X axis command receiving
P0011 X axis signal in operation
P0012 X axis error status

O If PO036 is ON, X axis current position is changed with 100000.
O If the command of current position preset is executed in the origin not fixed status, it becomes the origin fixed status
and the current position is changed with the setting value.

9.2.24 Zone Output Permit (Command code:24)

1) Program
PO037  POOID  POOI1  POOIZ
—| ] ] 17 ] |/ ——PUTP 000D 04300 OOO24  ooool |-

2) Description

Device Description
P0037 X axis Zone output permit input
P0010 X axis command receiving
P0011 X axis signal in operation
P0012 X axis error status

O It permits the internal/external output of Zone 1/2/3 ON signal by Zone section setting.
(This function is not possible for the K200S APM module)
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9.2.25 Zone Output Prohibit (Command code:25)

1) Program
FOO33 FOOT0 FOO FoO1 2
—| ] ] ] 17 ] |f ——PUTP 00001 04300 00025 ool -
2) Description
Device Description
P0038 X axis Zone output prohibit input
P0010 X axis command receiving
P0011 X axis signal in operation
P0012 X axis error status
O It prohibits the internal/external output of Zone1/2/3 ON signal by Zone section setting.
(This function is not possible for the K200S APM module)
9.2.26 Encoder Preset (Command code:26)
1) Program
FO038 FoO10 FOO7 | FoOl
—| ] ] /] /] ‘ DMOYP 0000100000 pozio |-
‘» FUTP 00001 04302 oo210 ooopeg |—
— PUTP  DO0OM1 04300 oooz6 oooot |—
2) Description
Device Description
P0039 X axis encoder preset input
P0010 X axis command receiving
P0011 X axis signal in operation
P0012 X axis error status
O If PO039 is ON, the encoder of internal memory address #4391,4392 is changed with the setting value 100000.
9.2.27 Single Teaching (Command code:27)
1) Program
FOOS4 FOO10O FOOM FOO1Z
—| ] ] /] { — PUTP 00001 04301 00010 ooodl -
— PUTF 00001 04318 ooooi aoao1 |—
— PUTF 00001 04319 gooon aoaoi |—
OHOYP 0000100000 onavo |—
— PUTP 00001 04320 oooya aoaoe |—
— PUTP  DO0O0D1 04300 oooz? aoaoi |—
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2) Description

Device Description
P0O03A X axis single teaching input
P0010 X axis command receiving
P0011 X axis signal in operation
P0012 X axis error status
D0070~D0071 | Teaching data (100000)

Address of internal memory Contents of internal memory Setting value
4301 Step no. 10
4318 RAM teaching/ROM teaching 1
4319 Position teaching/Speed teaching 0
4320~4321 Teaching data 100000
4300 Command code 27

O If POO3A is ON, No.1 step goal position carries out the position teaching with 100000. (ROM teaching mode)

O In case of negative Teaching, use of [DMULS D70

9.2.28 Array Teaching (Command code:28)

-1 D72 ],[PUTP 1 4320 D72 2] sequence progran.

1) Program
FOO3E FOOTDO POOT T FO0O12
—| ] | /] |/ b= PutP 00001 04301 ooolo ooool |-
— PUTP ooooi 04318 iy ooaoi I—
— PUTP ooooi 04319 iy ooaoi I—
OWOYP 0000010000 00510 |—
OWOYP 0000015000 00512 |—
OWOYP  DO00OZ0000 00514 |—
— PUTP ooooi 04320 oos1a 0o00G |—
— PUTP oooot 04352 onon3 ooaot |—
— PUTF ooooi 04300 oooza ooaoi I—
2) Description
Device Description Device Description
P003B X axis array teaching input D0510 Teaching data 1(10000)
P0010 X axis command receiving D0512 Teaching data 2(15000)
P0011 X axis signal in operation D0514 Teaching data 3(20000)
P0012 X axis error status
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Address of internal memory Contents of internal memory Setting value

4301 Step no. 1

4318 RAM teaching/ROM teaching 1

4319 Position teaching/Speed teaching 1

4320~4321 Array teaching data 1 10000
4322~4323 Array teaching data 2 10000
4324~4325 Array teaching data 3 10000

4352 No. of Teaching 6

4300 Command code 28

0O If POO3B is ON, the array teaching data set as D0510 ~ D0525 from No.1 step operation speed carries out the array

speed teaching, respectively. (ROM teaching mode)

9.2.29 Basic Parameter Setting (Command code:29)

1) Program
F‘IIIEISIC F‘IIIIIHP F‘IIIIIIlIl F‘DD]EZ
—| ] I /] /] DHOYP 0000200000 postn |
— PUTP 00001 aoaoon o310 aoooz I—
— PUTP 00001 ooond 00200 aoaot I»
— PUTF 00001 goolo hOo01 aoaot |—
— PUTP 00001 04300 0o0£s aooot I—
2) Description
Device Description
P003C X axis basic parameter setting input
P0010 X axis command receiving
P0011 X axis signal in operation
P0012 X axis error status
D0310 X axis speed limit (200000)
Address of internal memory Contents of internal memory (X axis) Setting value
0000 Speed limit 200000
0004 Acceleration/deceleration 1 200
0010 Basic parameter control word 1(PLS/DIR, Pulse, x 1)
4300 Command code 29
O If POO3C is ON, it is changed with X axis basic parameter setting.
9.2.30 Extended Parameter Setting (Command code:30)
1) Program
FOOS0 FOO10 FoO7 | FO0TZ
—| ] ] 1] 1] ‘ PUTP 00001 00018 00002 00001 |-
‘— FUTP 00001 aon1g ho300 ooaot }—
— PUTP  DDOO1 04300 ooos0 ooaoi }—
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2) Description

Device Description
P003D X axis extended parameter setting input
P0010 X axis command receiving
P0011 X axis signal in operation
P0012 X axis error status

Address of internal memory Contents of internal memory (X axis)

Setting value

0018 External command signal selection

2(Skip operation)

0019 Extended parameter control word

h0300(external stop permit, external
simultaneous start permit)

O If POO3D is ON, it is changed with X axis extended parameter setting.

9.2.31 Homing Parameter Setting (Command code:31)

1) Program
F'IIIIIISF FoO :II FoO1 |1 PO EZ
— ] I /] /i DHOYP 0000010000 posio |-
OHOYP 0000004000 0o&1 2 |—
— PUTP 00001 ooozg oos10 ooooe |—
— PUTP 00001 ooosn 00512 ooone |—
— PUTP 00001 04300 00031 Iy |—
2) Description
Device Description
POO3E X axis homing parameter setting input
P0010 X axis command receiving
P0011 X axis signal in operation
P0012 X axis error status
Address of internal memory Contents of internal memory (X axis) Setting value
28 Homing high speed 10000(= D0510)
30 Homing low speed 4000(= D0512)
O If POO3E is ON, it is changed with X axis homing parameter setting.
9.2.32 Manual Operation Parameter Setting (Command code:32)
1) Program
FOOSF FoOT0 FOOT FoOl 2
—| ] ] /] 17 ] ‘ MOYF 01000 Dpozoo b
‘— FUTP ooooi a00:5 ooz00 ooooi |—
— PUTP ooooi 04300 aooaz ooooi I»
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2) Description

Device Description
POO3F X axis manual operation parameter setting input
P0010 X axis command receiving
P0011 X axis signal in operation
P0012 X axis error status

O If POO3F is ON, X axis manual operation parameter inching speed of internal memory address #25 is changed with
1000pps.

9.2.33 Common Parameter Setting (Command code:33)

1) Program
PODAD PODID  POOII  PODIZ
—] ] | /| | DHOYP 0000024999 po2so |-

17 ] ‘
{-PUTP 00001 00052 DOZS0 oooDl b

FUTP 00001 04300 00033 aooot I—

2) Description

Device Description
P0040 X axis common parameter setting input
P0010 X axis command receiving
P0011 X axis signal in operation
P0012 X axis error status

O If PO040 is ON, X axis common parameter Auto Reload of internal memory address #52 is changed with 24999.

9.2.34 Operation Data Setting (Command code:34)

1) Program
POD4]  POOID  POOIT  POOIZ
—| ] ] ] 17 ] 7] DMOVP 0000016000 D300

OHOYP 0000001200 0030z

— PUTP 00001 a0100 00300 goooz

— FUTP 00001 ao104 DO30z goooz

— PUTP 00001 00106 hO010 aoonT

1 T 1T 1T 1T 1

— FUTP 000D 04300 00034 aoon1

2) Description

Device Description
P0041 X axis operation data setting input
P0010 X axis command receiving
P0011 X axis signal in operation
P0012 X axis error status

9 - 16



Chapter 9 MK Command

(step no.1)

Address of internal memory Contents of internal memory (X axis) Setting value
100~101 Goal position (Step no.1) 16000
104~105 Operation speed (Step no.1) 1200
108 Operation data control word h0010 (Relative/Position/Single/End/

acceleration/deceleration time 1)

O If PO041 is ON, X axis step no.1 operation data is changed as the setting value.

9.2.35 Emergency Stop (Command code:35)

1) Program
FOD4Z FOO10D FOOT POOTZ
— ] ] ] ¢ }— putP 04300 00035 ooool
2) Description
Device Description
P0042 X axis internal emergency stop input
P0010 X axis command receiving

O If PO042 is ON, X axis stops emergently and becomes pulse output prohibit status.

9.2.36 Error Reset, Output Prohibit Release (Command code:36)

1) Program
POD43  POOIOD POOIZ
—] ] ] ] | ] PUTP 04317 00001 ooool -
L putp 04300 00036 ooool b

2) Description

Device Description
P0043 X axis error reset input
P0010 X axis command receiving
P0012 X axis error status

O If PO043 is ON, the error occurred on X axis will be reset and the pulse output prohibit status will be released.
O If the value of address #4317 is “0” according to internal memory address #4317, the error status only is released and
if the value of #4317 is “1”, pulse output prohibit status will be released at the same time.

9.2.37 Error History Reset (Command code:37)

1) Program
POD44  POOID  PODI
— ] ] 1/ ] PUTP 04300 00037 o000l

2) Description

Device Description
P0044 X axis error history reset input
P0010 X axis command receiving
P0011 X axis signal in operation

00 If PO044 is ON, the error history of internal memory address #4381 ~ 4390 occurred on X axis till now will be reset.
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9.2.38 Point Operation (Command code:38)

1) Program
FOO45 FoOra FOOT FOOTE

—| | | /| |/ F—~PUTP 00001 04200 Oo0O1 ooodl R
— PUTF 00001 04201 ooaro aoaoi I—
— PUTF 00001 04202 oooz0 aoao1 |—
— PUTF 00001 04220 oooo3 aoao1 |—
— PUTF 00001 04300 ooosa aoaoi |—

2) Description

Device Description

P0045 X axis Point operation input

P0010 X axis command receiving

P0011 X axis signal in operation

P0012 X axis error status

O If PO045 is ON, it carries out Point operation for X axis step no.1, step no.10, step no.20 in order by one time start.
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Chapter 10 GM Program

| 10.1 Before using Program

0 As the information for the action of positioning module can be read in detail by output variable of Operation
status code information read [APM_CRD] and Current operation status Bit information read [APM_SRD],
these two function block should be applied for all program.

0 Especially, 7 types output variable of Current operation status Bit information read [APM_SRD] should be used
as protection circuit to prevent errors when using each function as these output variables provide operation
information of positioning module.

Function Output Description
block variable
ERR Error : indicates Current error code
CA Current Address : indicates Current position address
APM_CRD CcVv Current Velocity : indicates Current operation speed
STEP Current Step Number : indicates Current operation data no.
MCD Current M Code Number : indicates Current M Code no.
[0] In operation (0:Stop, 1:BUSY)
[1] Error status
[2] Positioning completion
ST1 [3] M Code ON signal (0:0ff, 1:0n)
[4] Origin fixing status (0:not fixed, 1:fixed)
[5] Pulse output prohibit status (0:enable,1:prohibit)
[6] Stop status
[7] No used
[0] High limit detection
[1] Low limit detection
[2] Emergency stop status
ST2 [3] Direction (0:normal, 1:reverse)
4] In acceleration
[
[5] In constant speed
[6] In deceleration
7] In Dwell
[
[0] 1 axis position control operation
[1] 1 axis speed control
% 2 aX!S :!near !n:erpo:a?on The area to indicate the information for the
ST3 axis inear Interpoation signal generated from Program or Software
[4] 2 axis circular interpolation package
[5] Homing operation '
[6] Position synchronous start operation
[7] Speed synchronous start operation
[0] Jog low speed operation
[1] Jog high speed operation
[2] Inching operation
3] MPG operation
ST4 L
APM—SRD [4] Manual operation point return
[5] Zone 1
[6] Zone 2
[7] Zone 3
[0] Axis status (0:subordinate axis, 1: main axis)
[1] Main axis information (X axis)
[2] Main axis information (Y axis)
sTs [3] Main axis information (Z axis)
[4] Main axis information (Encoder)
[5] No use
[6] No use
[7] No use
[0] Emergency stop input signal
Stop input signal
1
[2] Command input signal
sTe [3] JOG high speed reverse operation signal
[4] High limit input signal
[5] Low limit input signal
{S} ngm '.npu: SIQ.na.Il Ut sional The area to indicate the information for the 1/0
ppmx'maf orgin inpu S,'g",a - - signal of positioning module from external
[0] Speed/position control switching input signal machine
Driver ready input signal '
1
[2] External synchronous start input signal
ST7 [3] Zonel output signal
[4] Zone2 output signal
[5] Zone3 output signal
[6] No use
[7] No use
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110.2 Basic Program

For basic program, please refer to Chapter 3.

No. Program Name Page
1 | Basic (Floating point setting) 3-1
2 | Basic (Linear interpolation start Floating point setting) 3-4
3 | Basic (Circular interpolation start Floating point setting) 3-9
4 | Speed control 3-16
5 | Position/Speed conversion control 3-19
6 | End operation (Homing) 3-22
7 | End operation (Repeat operation step no. change) 3-24
8 | Jog operation 3-44
9 | Manual pulse generator 3-45

10 | Inching operation 3-47

11 | Return to the position before manual operation 3-48

12 | Speed change 3-49

13 Operation step no. change by Continuous operation 351

(APM_NMV)

14 | Positioning speed override command 3-52

15 | Position change by position override 3-53

16 | Current position change 3-56

17 | Single teaching 3-58

18 | Plural teaching 3-59

19 | Start step no. change 3-60

20 | Skip operation 3-61

21 | Mcode operation 3-63

22 | Basic parameter setting 3-64

23 | Extended parameter setting 3-65

24 | Homing parameter setting 3-66

25 | Manual operation parameter setting 3-67

26 | Common parameter setting 3-68

27 | Operation data setting 3-69

28 | Encoder reset 3-70

29 | Error output and output prohibit 3-71

30 | ZONE output 3-72
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110.3 Application Program

10.3.1 End operation, Go-on operation, Continuous operation positioning
1) Soft t package setting

: ) ) Goal Circular Operation | Dwell Circular
. ltems of Step ) Control Operation | Operation s ) . M Acc./ i ) . .
' Coordinate position | interpolation aux. speed time interpolation
! Position data No. method pattern method . code Dec. No. o
. rosition data [pulse] Point [pulse] [pls/s] 0] direction
E 1 Relative Position End Single 1000 0 0 1 1000 20 Ccw
E 2 Relative Position End Single 2000 0 0 1 2000 20 CwW
‘ 3 Relative Position Go-on Single 3000 0 0 1 3000 20 CwW
E 4 Relative Position Go-on Single 4000 0 0 1 4000 20 Ccw
E X setting 5 Relative Position Go-on Single 5000 0 0 1 5000 20 cw
| 6 Relative Position End Single 10000 0 0 1 6000 20 Cw
E 7 Relative Position Conti. Single 20000 0 0 1 7000 20 Ccw
E 8 Relative Position Conti. Single 30000 0 0 1 8000 20 CwW
, 9 Relative Position End Repeat 0 0 0 1 9000 20 CW
2) Operation pattern
Speed
Normal
Continuous operation
8kpps Continuous operation
Tkpps End operation {
6kpps Go-on operation
5kpps ) Go-on operation
4kpps Go-on operation
gtsgz End operation
Tkpps End operatio Posi@
1000 3000 6000 10000 15000 25000 45000 oo
Step no. 9 Stepno.1 Stepno.2 Step no. 3 Step no. 4 Step no. 5 Step no. 6 Step no. 7 Stefno. 8
9kpps
Reverse End operation (Repeat)
i
|
)
Start command On E’—”| E’—”| O—"| The following start command acts
(APM_IST step no."1".
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3) Program example

BT TR
BHFE o
i S
BAE (Bt B
A (am L
1 L H L s Ti]
3 | &
(18] !EI iy
E_N0E
CELT TN &
PI—T.r'_l—L-'I'
Xaxis signal X axis error signal
in operation B
Ll A BN
o B ot b 4} i
X axis signal X axis error signal FATT L
in operation
am
[Fp1] 1 B

TAITE:
B l.zll-

e AT

AT Tk

Lol b o

F g 2

ST

(Eall
X st
EATY
(R

L]
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10.3.2 Positioning by M code

M code OFF command

1) Software Package Setting
v Goal Circul Operat Dwell Circul
i+ ltems of Step ) Control | Operation | Operation (,)é ) |rcg ar M Acc./ peration ,We ) reu a,r
: Coordinate position | interpolation aux. speed time interpolation
' position data | NO- method pattern method A code | Dec. No. o
1 rosition data [pulse] Point [pulse] [pls/s] O] direction
E 1 Absolute | Position End Single 10000 0 1 1 1000 100 CwW
E 2 Absolute | Position Conti. Single 20000 0 5 1 1000 100 CW
E 3 Absolute | Position Conti. Single 30000 0 10 1 2000 100 Cw
. Xsetting
: 4 Absolute | Position End Single 40000 0 20 1 3000 100 Cw
E 5 Absolute | Position Go-on Single 50000 0 30 1 4000 100 CwW
E 6 Absolute | Position End Repeat 0 0 40 1 5000 100 CwW
| Extended parameter | M code output 2:AFTER
2) Operation pattern
Speed
A
Normal
akpps Go-on operation
3kpps End operation
2kpps Continuous operation ,
tkpps | End operation - Continuous operaﬁon'
Time
-
10000 20000 30000 40000 50000 0
Step no. 1 Stepno.2  Stepno.3 Stepno.i4 Step not 5 tep no. 6
10kpps—
Reverse End operation (Repeat)
On On On i ¢
Start command k—| z z The foll?vxmg start ¢ommand acts
(APM_IST), step no."0".
on on on
In Operation Y Y A
(ST1[0] of APM_SRD),
On on on On
In Dwell
(ST2[7] of APM_SRD)
0 on
M code signal Y A
(ST1[3] of APM_SRD) K\ R\ \ \
M code signal
(MCD of APM_CRD) )@ / 5 / / / (40 X_J
M code OFF command Vj VZI VZI V4
(APM_MOF) 4
M code mode : With - on on on
M code signal ﬁk
(STL[3] of APM_SRD)
1
1
1
M code signal v
(MCD of APM_CRD) > L \Q 5 0 A 30 \ )« 40

(APM_MOF),

0 In case of Continuous operation mode, M code signal is changed with the corresponding M code signal without Stop whenever

operation step no. is changed, and the operation continues.

0 In case of Go-on operation mode, if M code signal is ON, it is required to change the ON signal with OFF signal by M code OFF

command in order to operate next operation step no.
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Program example

5

l_EHIRE =1 I
=i F' } i
E&E  BASEETEl
0T A
i i L
i, =]
Bl |
[ 4
X axis signal

X axis origin fixing signal

in operation Xaxis error signal

Py
D BLiE
EE o RE ST T 1)

20T {207 RS & ERAOR ]

L KGIT [ W ADDE

i X VLD
ST & STEP
M- E

LT .50 K511
e

BRCETTAY
80T 3T
KIS M=
A=
=
al
'EI]:

E o

(]}
LI
551
55W
]
(]

151

HLONE W 1N

= 13T
AST RS0 NATI[I] X_STIfd] [Fal
L T L
X axis signal X axis error signal
in operation LCE | BATE ST
i | mar
] g
X axis M code On signal
| 573080 | 51
L '
TR 1
N OO MO 1M1 O | ,E' LSPS—
[ 7
i o e A I& II_F
L] -
] TS FT ER I { 3—
1]
E———— H:L
PERZ
HLCO0E_HII 1HT D] {5 5

TIE

WISZ | H B I

oo iw
=]

2 S

W0E 1 ]
(T

Li“[:#. X axis M code On signal

Tz

:I-_.

L_"_r||:]|
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10.3.3 2 axis Linear Interpolation Operation
1) Software package setting

i Goal Circul Operati Dwell Circul
i+ ltems of Step ) Control | Operation | Operation (,)z,i ) |rcg & M Acc./ peration ,We . freu alr
: Coordinate position | interpolation aux. speed time interpolation
' position data | NO- method pattern method ) code Dec. No. -
1 rosition data [pulse] Point [pulse] [pls/s] [O] direction
E 1 Absolute Position End Single 3000 0 0 1 1000 100 CwW
E 2 Absolute Position Go-on Single 8000 0 0 1 1000 100 Cw
E 3 Absolute | Position Go-on Single 10000 0 0 1 1000 100 cw
. Xsetting
: 4 Absolute Position Go-on Single 8000 0 0 1 1000 100 Ccw
E 5 Absolute Position Go-on Single 3000 0 0 1 1000 100 CW
E 6 Absolute Position Go-on Repeat 1000 0 0 1 1000 100 CwW
oo , | coal Circul Operation | Dwell |  Circul
" Jtems of Step . Control | Operation | Operation c_)g _ |rcg ar M Acc) peration _we _ ircul ar
' No Coordinate method attern method position | interpolation aux. code Dec. No speed time interpolation
»_Position data ) P [pulse] Point [pulse] T [pls/s] 0] direction
E 1 Absolute Position End Single 2000 0 0 1 1000 100 CwW
E 2 Absolute Position Go-on Single 2000 0 0 1 1000 100 Ccw
i 3 Absolute Position Go-on Single 5000 0 0 1 1000 100 CW
' Ysetting
! 4 Absolute Position Go-on Single 8000 0 0 1 1000 100 cw
E 5 Absolute Position Go-on Single 8000 0 0 1 1000 100 CwW
: 6 Absolute Position Go-on Repeat 5000 0 0 1 1000 100 CW
2) Operation pattern
Y axis position address value
A . .

8000— Stepno.: 5 Stepno.: 4

7000—

6000—

5000— Step no. : 6 Stepno.: 3

4000—

3000

2000— Stepno. ;2

-7 Stepno.: 1
//
1000— e
-
7 ‘< — . .
Origin T T T T T T T T T T T T P X axis position address value

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000
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3) Program example

P

=B;El’i.=

FF

L RER

7

-,

L [
[l St 3 e
an L]

HiE

FF

g B

X axis signal
in operation

i‘fr_.”“ :._SIII T-I:l:.Ign;'s':‘!I:I:
o A

- BEET

#5
BAETTAT
amn

X axis error signal

-2 §
ST ik
oo -

i

T

ME S

¥ 51T

anm

gt
o TR STATR-

[T . ]

LT S (]
of o
Hi e

aor

|
BTN

qAF TN

A5 SEg=

gt =

in operation Y axis error signal

uy srer = f

signal

X axis origin complete

|_<I|I.i|_.l_|i":ll|1 [

Y axis origin complete signal
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10.3.4 Position Teaching by MMI

1) Software package setting
i Items of Step ) Control | Operation | Operation G(,)E_il ) CerL.JIar M Acc./ Operation D_WQH . Clrculalr
: Coordinate position | interpolation aux. speed time interpolation
' position data | NO- method pattern method . code | Dec. No. -
1 rosition data [pulse] Point [pulse] [pls/s] O] direction
E 1 Absolute Position End Single 10000 0 0 1 500 20 cw
i Xsetting
, 2 Absolute Position End Repeat 0 0 0 1 500 20 Ccw

2) Using I/O variables

(1) Transmits the position address value to CPU module by %MW 100 of MMI : %MW100

(2) Changes the position address value : %MO (position change by MMI)

(3) Starts indirect start : %M1 (start command of MMI)

3) Program example

-5 STATL
[ ]
il &
bl
T e | - AE | ANESTAE
R ﬁﬂ?nl
=] | |——-—— FEll BLZE | ELZETTATE 107 0T ST X371
BAGE | BASE ETaTR A {5 B X_FREW B (KIS ST 2LAT2
A0T | 5 BT Che= X ADDR = X513
[k - HNELD ST 4ATa
¥_E _FES
B ; I!ll-ll-l e X_ITEF 1= X315
ﬂ- i_WiE - A5TR
ST X317
X axis signal |
i i X axis error signal —
=.=|'l'|1.|3:“i WE T in operation g _PiEE, TEA
E 1R ¥_E |.:| EATILN X_ATIN4] AH_TEA
] 12 | EH E |} |4 | FED MY
RI00 | (W1 TR PR BASE 1 B#SESTAT]
X axis origin fixing signal
ELIT o E1E
DE_ETART A 5Tm 2aming !.?lm 1
P — 7 — | 0 tine- R ITE
Xaxis signal X axis error signal
in operation BAE | BAZESTATR T4, 5759 ST
= |5
KT O AT AT sti|a) | AP :'I
—|P|—|..-"||—I.-'|—| l—-t'll AT AR <8 _HM g_'-l-
Xaxis signal X axis error signal
in operation EAE | BRKEITANE ] a1 Pl | PGS
oF
Al L BT |
L]
X axis origin fixing signal
FA 1 ]
1851 ST
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10.3.5 Position Teaching by Jog Operation and Inching Operation
1) Software package setting

i ) ) Goal Circular Operation Dwell Circular

' Items of Step , Control | Operation | Operation o ) ) M Acc./ P . . )

| Coordinate position | interpolation aux. speed time interpolation
' Position data No. method pattern method ) code | Dec. No. -

1 rosmon tdia - [pulse] Point [pulse] [pls/s] O] direction

E 1 Absolute Position End Single 0 0 0 1 1000 100 cw

: X setting

, 2 Absolute Position End Single 0 0 0 1 0 0 Ccw

2) Operation pattern  gpeed

Jog low speed normal rotation

-
-

Position

Jog high speed reverse rotation

Position teaching completed goal position

On
A
Start command
3) Program example
:#..I.!Ir'
=i 8
i [
L ;Dll- BECE | BTSN
x HE-rFH - -tI.Ftl
=L [ BUF ¢ ERIEETY il |SEr Ik T
T8 A :_.
7::'"{ = .‘:II I-'..--!I:I = BAE B ITERE <L ] | LR H
55Tl -._'.'|||£ m:ﬁ
—  — .~ —d 1 & AT {3or T TR N ] T X5
BCE | BAETINTE AL L] A5 O xHa FIL ]
0T (B i i [1:] T T8 o= 3 5T
FF
| n’]— i WITE TR HETE
oD | - X
[ 41
LI _HIH | LU
FIH
[ |
'is.":' LT B e Elﬁ
e —.| 1+ ., l i
Xaxis signal X axis error signal
in operation X axis origin complete signal 1 EAE | SASEITATE
[E e Col A T R R T A [
—lll—||-'|—l.-‘||—| sl T [ ] mor (&
ST A gTein) r_:.'||I| I |I:ll':']_ . R
B | 1.} = =1 GEE ) BASE LK i |eng
LETn e E- i
—i P — . ——.~ } A0 T [T % 1 8 nm |9 TEA_STTP | SHF
[ . e ) - I L T FIM § -
1]
L =T i L | ETZ0ER) STEP 251 "E:I-
B CIE C, AT I E_WIOF: | TEA.
kL | L
] [E—
T
LW FIH| L
s
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10.3.6 Positioning Speed Change, Next Move

1) Software package setting
v Goal Circul Operation | Dwell | Circul
' Items of Step ) Control | Operation | Operation 9? ) erl.J & M Acc./ peration .We ) e a.r
: Coordinate position interpolation aux. speed time interpolation
' Position data No. method pattern method . code | Dec. No. o
1 _rosition data - [pulse] Point [pulse] [pls/s] [O] direction
E 1 Absolute Position Go-on Single 100000 0 0 1 1000 100 CwW
E 2 Absolute Position Go-on Single 150000 0 0 1 5000 100 CW
E 3 Absolute | Position End Repeat 0 0 0 1 10000 100 Ccw
E X setting
| 10 |Absolute| Position Conti. Single 200000 0 0 1 2000 100 Ccw
E 11 |[Absolute| Position Conti. Single 250000 0 0 1 10000 100 CwW
| 12 Absolute Position End Repeat 0 0 0 1 15000 100 Ccw
2) Operation pattern
Speed
Normal
10kpps | Continuous operation
Skpps - Go-on operation
skpps Go-on operation
3kpps —
2kpps Continuous operation
1kpps
Time
10000 1000po 150000 0 200000 250000 0 o
Stepno. 1 Stepnp. 1 Stepnp. 3 Step no. 3 ep no. 10 Step no. 11 Step no. 12
10kpps _|
End operation (Repeat)
15kpps |
End operation (Repeat)
Reverse Y
Start and o On
art comman
(APM_IST) r| \—|
In Operation 20
(STL[0D),
Qan 0 Di On
In Dwell AqL Ar Y ﬁu
(ST2[7))
Positioning on
Speed change
(APM_PSO) ﬂ
Oon
Next Move
(APM_NMV)
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3) Program example

X axis signal
in operation

[z =m
R B A
- A

- =.-.:‘II:II l':-:_!|l

BE
am

X axis error signal

_'\;”;lu.l E .'.::I.II L} '\s-l-!||: i '_Illil

_u|'._':;|u:| CEal] |i'.;!||:

X axis origin complete signal

IS1_SEF: TP

bt

20000

4000

i3
-

B ITE
=1L

A8 A

[

an
5nl
an

HI

1
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Chapter 11 MK Program

| 11.1 Before using the Program

O

This chapter describes the application program examples that operate Positioning module
(G4F-PP1/2/30, G4F-PP1/2/3D) of MASTER-K300S by PLC program.

Unless otherwise described, the examples are composed of PLC system as below.

Fig. 11.1 show the case that positioning module (G4F-PP1/2/30, G4F-PP1/2/3D) of MASTER-K300S
is installed in Slot 1.

In case of installing positioning module in other Slot, it is required to change 1/O word no. to write
Sequence program.

In case of reading the status information when MASTER-K200S/300S carries out internal memory
data read/write by positining module, GET, GETP command are used and in case of writing the
command and data, PUT, PUTP command are used.

For the method to use PUT, PUTP, GET, GETP command, please refer to MK programing manual.
For external input switch, Push button switch was used. In case of using Toggle switch, cares should
be taken in using.

llOwordno. — 0 1~2 3

GM4- | KaP- | Gal- | GaF- | G4l
PA2A | 15AS | D22A | PP30 | D22A

* BCD Digital
s Mot switch
ervo motor
X Servo
> —
Push button
switch Servo Motor
Y Servo
> —
Z Servo
> —p

[Fig. 11.1] System Configuration of Basic Example Program

11-1



Chapter 11 MK Program

| 11.2 Basic Program

11.2.1 Basic (Floating point setting)
1) Description
(1) Used device

Device Description
P0000 X axis error reset, output prohibit release switch
P0001 X axis floating point switch
POOOF X axis start switch
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
P0020 X axis start
MO000 ~ M003 X axis status informatin read (operation status bit information/axis information/ external 1/0 signal status)
DO0000 ~ DO006 X axis operation information read (current position/speed/step no./M code/error information)

(2) Operation Order

POOOF(Start) switch ON

(3) Operation Data Settin

=> POOOF(Start) switch ON 3 times

Goal Circular o . Circular
Items of Step _ Control | Operation | Operation (_"'." interpolation aux. Acc./Dec peration Dwell time | interpolatio
Coordinate position ) M code speed -
Position data no. method pattern method [pulse] point . no. [pls/s] O] n direction
[pulse]
1 Absolute Position End Single 10000 0 0 1 1000 100 cw
X setting 2 Absolute | Position End Single 20000 0 0 1 1500 100 Ccw
3 Absolute Position End Single 30000 0 0 1 2000 100 CW
(4) Operation Pattern
Speed
pA
2 kpp!
1.5 kpps
1 kpps /
10000 20000 : 30000 > Time
Step no':ll:well time Step no':zl:well Iime% Step no':3Dwell time
A A:
POOOF
2) Program
Footo
— | GET 00001 04370 MOOO oooos |-
GET aoaot 04374 Doooo aooov I—
PoODO FoOOTO Foorz
— | 1 1 PUTP 00001 04317 00001 ooool |-
PUTF 00001 04300 00036 aooo1 I—
POOO1 FoOOTO Foorz
— ] 1 ] 7] PUTP 00001 04300 00002 00001 |
F'EIDDF POOI ll Paat iZ
—] 1 i i D PoDzo |-
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11.2.2 Basic (Linear interpolation start_Floating point setting)

1) Description
(1) Used device

Device Description
P0O000 X,Y axis error reset, output prohibit release switch
P0001 X,Y axis floating point switch
POOOF X,Y axis linear interpolation start switch
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
P0015 Y axis command receive signal
P0016 Y axis signal in operation
P0017 Y axis error status signal
MO00 ~ M003 | X axis status information read (operation status bit information/ axis information /

external 1/0O signal status)

DO000 ~ DO006

X axis operation information read (current position/speed/step no./M code/error
information)

M010 ~ MO13

Y axis status information read (operation status bit information/ axis information/
external 1/0O signal status)

D0010 ~ D0O016

Y axis operation information read (current position/speed/step no./M code/error
information)

(2) Operation Order

P0001(floating point) switch ON => POOOF(linear interpolation start) switch ON

(3) Operation Data Setting

Operati | Operati Goal Circular Operatio | Dwell Circular
Items of Step | Coordina| Control P P " interpolation aux. Acc./De | 2P ; interpolati
- o e method on on position point M code .o n speed time on
Position data : . no.
pattern | method | [pulse] [puise] [pls/s] [O] direction
X setting 1 | Absolute | Position End | Single 10000 0 0 1 1000 100 CwW
Yseting | 1 |Absolute| Posion | End [ single | s000 | 0 | o | 1 ] o | w0 | ow |
(4) Operation Pattern
(Yaxis)
A
Goal address
5000
Y transfer amount
(5000 - 0 =5000)
1000
< - (Xaxis)
Start address 1000 5000 10000
v: X transfer amount (10000-0= 10000) >
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2) Program
FODID
— ] ] GET 00001 04370 HOOO ooond - -
GET 00001 04374 DOOOO  0ODD7 |-
FODID
— ] ] GET 00001 08770 HOID ooond - -
GET 00001 08774 DODIO 0ODD7 |-
PODOD POOID POOIZ
—| | 1 ] PUTP 00001 04317 00001 ooool -
PUTP 00001 04300 00036 0ODD1 |-
PODIS  PODIT
—| | | ] PUTP_ 0OOO1 08717 00001 ooool R
PUTP 00001 08700 00036 0ODD1 |-
PODDI PODID
—| 1 | PUTP 00001 04300 00002 00001 |-
POD1S
] PUTP 00001 0B700 0OOO2 00001 |-
PODDF  PODID PODI PO0IS POOIG POOIT
—J d J d J"‘f d d J"f d J"‘f d >
0 PUTP 00001 04303 0OOD3  0OOD]
1 PUTP 00001 04301 0OODI 0OOD]
2 PUTP 00001 04300 00005 000D
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11.2.3 Basic (Circular interpolation start_Floating point setting)

1) Description
(1) Used device

Device Description
P0000 X,Y axis error reset, output prohibit release switch
P0001 X,Y axis floating point switch
POOOF X,Y axis circular interpolation start switch
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
P0015 Y axis command receive signal
P0016 Y axis signal in operation
P0017 Y axis error status signal
M000 ~ M003 X axis status information read (operation status bit information/ axis information/ external 1/0O signal status)
D0000 ~ D0006 | X axis operation information read (current position/speed/step no./M code/error information)
M010 ~ M013 Y axis status information read (operation status bit information/ axis information/ external 1/0 signal status)
D0010 ~ D0016 | Y axis operation information read (current position/speed/step no./M code/error information)

(2) Operation Order

P0001(floating point) switch ON => POOOF(circular interpolation start) switch ON
O This is the case that circular interpolation operation by center point method is set in commpon parameter.

(3) Operation Data Settin

Operati | Operati| Goal Circular Operatio | Dwell Circular
Items of Step | Coordina| Control P P I interpolation aux. Acc./De| P ; interpolati
- o e method on on position point M code o | M speed time on
Position data . pattern | method |  [um] | [mm/m] O] -
[um] direction
X setting 1 | Relative | Position | End | Single 0.0 -10000.0 0 1 100.00 100 CwW
Ysetting | 1 |Relative | Posion | End |singe| 00 | 100000 | o | 1 [10000| 100 | cw |

(4) Circular Interpolation Command Condition

Address of internal Contents of internal Setting value
memory memory
4301 Step no. 1
4309 Axis information 3(X,Y)
4300 Command information 6

(5) Operation Pattern

Center point

10mm

<&

Y axis Normal
A

14.14mm

»

l
Reverse

\ 4
Reverse

11-5
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2) Program
FOO10
— ] GET 0000 04370  MOOO ooona - |-
GET 00001 04374  DODOD  oooo7 |-
FOO10
— ] GET 0000 08770 MOIO ooona - |-
GET 00001 08774 Dpooio oooo? |-
PO0DD PODID POOI2
— ] 1 | PUTP  00ODI 04317 00001 ooool - |-
PUTP  00ODI 04300 00036 ooool |-
PODIS  POOIT
—| | | PUTP  00ODI 08717 0000 ooool - |-
PUTP  00ODI 08700 00036 ooool |-
POOO] POO1D
— ] 1 PUTP 00O 04300 00DDZ  ooooi |-
POO15
] PUTP 00001 0B700 00002 ooool . |
PODDF PODID POO1 PODIZ  POOIS  POOIG  PODIT
1 J | J"r d J"r | d J"r | J"r il >
0 PUTP  0O00I 04301 00001 ooool |-
1 PUTP  DOODI 04309 00003 ooool |-
2 PUTP  0O00I 04300  0ooo6  ooool |-
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11.2.4 Deceleration Stop (Homing)

1) Description
(1) Used device

Device Description
P0000 X axis error reset, output prohibit release switch
P0001 X axis homing switch
P0002 X axis deceleration stop switch
POOOF X axis start switch
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
MO000C X axis signal in acceleration
MOOOD X axis signal in constant speed
MO00 ~MO003 | X axis status information read (operation status bit information/ axis
information/ external 1/O signal status)
D0000 ~ DO006 | X axis operation information read (current position/speed/step no./M
code/error information)

(2) Operation Order

P0001(Homing) switch ON => POOOF(Start) switch ON => P0002(deceleration stop) switch ON =>
POOOF(Start) switch ON
0 It carries out the homing by homing method set in homing/manual parameter. ( 0 : DOG/Origin (OFF) )

(3) Operation Data Settin

Operati | Operati| Goal Circular Operatio | Dwell Circular
ltems of Step | Coordina| Control P P o interpolation aux. Acc./De P ; interpolati
- _ e method on on position point M code c. o, n speed time on
Position data | " pattern | method | [pulse] (pulse] [pis/s] [ms] direction
X setting 1 Absolute | position End | Single | 150000 0 0 1 1000 100 Ccw
2) Program
Fao1o
— ] ] GET 00001 04370 HOOO ooona |-
GET aoaot 04374 Doooo Qooov I—
FOOOO FOO10 POO1Z
— ] ] | I PUTP 00001 04317 0000l ooodl b
PUTF aoaot 04300 00036 Qooot I—
FOOO1 FOO1O POO11 FoO12
—| ] ] 17 ] |# ——PUTP__ODONI 04300 Dooot ooonl
POOOZ FOO10 POO12 HooocC
— ] ] |4 /——| }—rPurP  ooomi  D4300  oooio ooool |-
HDDDP
FPOOOF FPOOT FOO1E
— ] 17 17 D Pobzo |
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11.2.5 Single Operation (Operation step no. setting)

1) Description
(1) Used device

Device Description
P0000 X axis error reset, output prohibit release switch
P0001 X axis homing switch
P0002 X axis step no. change switch
POOOF X axis start switch
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
P003 BCD Digital switch input
MO000 ~ M003 X axis status information read (operation status bit information/ axis
information/ external I/O signal status)
D0000 ~ DO006 X axis operation information read (current position/speed/step no./M
code/error information)

(2) Operation Order

P0001(Homing) switch ON => POOOF(Start) switch ON => P0002(Start step no. change) switch ON
=> POOOF(Start) switch ON
O After Setting BCD external digital input as 10, switch ON P0002.

(3) Operation Data Setting

Operati | Operati|  Goal Circular Operatio | Dwell Circular
Items of Step | Coordina| Control P P - interpolation aux. Acc./De P . interpolati
o e method on on position oint M code I n speed time on
Position data : pattern | method | [pulse] [;F))ulse] ] Iplsts] O1 | girection
1 | Absolute | Position | End | Single | 10000 0 0 1 1000 100 cw
X setting 2 | Absolute | Position | End | Single | 20000 0 0 1 1500 100 cw
3 | Absolute | Position End | Single | 30000 0 0 1 2000 100 Ccw
10 | Absolute | Position End | Single | 50000 0 0 1 1000 100 Cw
11 | Absolute | Position End | Single | 60000 0 0 1 1500 100 Cw
12 | Absolute | Position End | Single | 70000 0 0 1 2000 100 Cw
2) Program
FOO10
—| | GET 00001 04370 MOOO ooons |
GET 00001 04374 Doooo ooooy I—
BIN  POO3 pooso |-
FOOOO FOOTO FOOTE
— ] | ] | ] PUTP 00001 04317 00001 00001 |-
PUTP 00001 04300 00036 Qo001 I—
POOOT FOOTO FOOTT FOOT2
—] ] ] ] 17 ] |# —PutP 00001 04300 oooot  ooool
POOOZ FOOTO FOOTT FOOTZ
—] ] I 17 ] |# ——PutP 00001 04301 DOOSD ooool -
— PUTP  0ODOO1 04300 0o0z0 nooont I—
POOOF POOTY POO1Z
— ] 17 17 D poozo |
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11.2.6 Single Ope

1) Description
(1) Used device

ration (by External input signal)

Device Description
P0O000 X axis error reset, output prohibit release switch
P0O001 X axis homing switch
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
MO00 ~M003 | X axis status information read (operation status bit information/ axis
information/ external 1/O signal status)
D0000 ~ D0O006 | X axis operation information read (current position/speed/step no./M
code/error information)

(2) Operation Order

P0001(Homing) switch ON => external start switch ON

(3) Operation Data Setting

. . Circular . Circular
Items of Step | Coordina| Control Operati | Operati Gggl interpolation aux. Acc./De Operatio D.WQH interpolati
- o e method on on position oint M code e o n speed time on
Position data : pattern | method | [pulse] [gulse] T [plsts] O] direction
1 | Absolute | Position End | Single | 10000 0 0 1 1000 100 Ccw
X setting 2 | Absolute | Position End | Single | 20000 0 0 1 1500 100 CwW
3 | Absolute | Position End | Single | 30000 0 0 1 2000 100 Cw
(4) Parameter Setting
External command selection | 0: Start
Extended Pulse output direction 0:CW
parameter M code output 0:NONE
External command 1: Permit
2) Program
FooO10
— ] ] GET 00001 04370 HOOO ooong - |-
GET aoon 04374 Dooon aoooy |—
Foo00 FOOTO POOTZ
— ] ] ] ] | ] PUTP  OOO0O1 04317 0OOD1 oooot__ |-
FUTP aooo 04300 00036 aoom |—
POOM rOOTO POOT POO1Z
—| ] | ] 7] |f —PuTP 00001 04300 oooor  oooot
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11.2.7 Equal Speed Operation (Operation step no. setting)

1) Description
(1) Used device

Device Description
P0000 X axis error reset, output prohibit release switch
P0001 X axis homing switch
P0002 X axis step no. change
P0003 X axis deceleration stop
POOOF X axis start switch
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
P003 BCD Digital switch input
MO000 ~ M003 X axis status information read (operation status bit information/ axis information/ external 1/0O signal status)
D0000 ~ DO006 X axis operation information read (current position/speed/step no./M code/error information)

(2) Operation Order
P0001(Homing) switch ON => POOOF(Start) switch ON => PO0003(Deceleration stop) switch ON =>
P0002(start stp no. change) switch ON => POOOF(Start) switch ON => P0003(deceleration stop) switch

ON

O After setting BCD external input as 10, switch ON P0002.

(3) Operation Data Setting

B

Overati| Operati|  Goal Circular Operati Dwell Circular
Items of Step | Coordina| Control p:nal p:nal pos(ijt?on interpolation aux. M code Acc./De ngf):elg timz interpolati
- . t thod int . no.
Position data | " € metho pattern | method | [pulse] [El:)llge] ¢.no [pls/s] O] dir;)cr:ion
X setting 1 Absolute | Speed End | Single 0 0 0 1 1000 100 Ccw
| 10 |Absoute| Speed | End |singe| o0 | 0 | o | 10 | 1000 | 100 | cw
2) Program
FO010
— | GET  DDDOI 04370 HOOO oooos |-
GET 00001 04374 DODOO 00007 |-
BIN  PO03 DODSD |-
POOOD  POOTD POOIZ
—| | | ] 1 PUTP 00001 04317 00001 ooool |
PUTP 00001 04300 00036 00001 |
POOOT  POOTO POOI] PODIZ
—] ] 17 ] |/ F—PUTP 00001 04300 00001 ooooi R
PODOZ  POOTO POOI]  PODIZ
—] ] 17 ] 17 ] ‘ PUTP 00001 04301 DODSO ooool -
L PUTP  DODOI 04300 00020 ooodl -
PODO3  POOTO HOOOC  PODIZ
— ] ] b——] F——J¢ ——rPutP__Dooor 04300  oooio ooool |-
‘ 000D
PODOF  POOT] o012
—] Jr ] 17} D PoDz0 |-
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11.2.8 Simultaneous Start

1) Description

(1) Used device

Device Description
P0000 X, Y axis error reset, output prohibit release switch
P0001 X, Y axis homing switch
POOOE X, Y axis simultaneous start switch
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
P0015 Y axis command receive signal
P0016 Y axis signal in operation
P0017 Y axis error status signal
MO000 ~ M003 X axis status information read (operation status bit information/ axis information/ external I/O signal status)
D0000 ~ DO006 X axis operation information read (current position/speed/step no./M code/error information)
M010 ~ M013 Y axis status information read (operation status bit information/ axis information/ external I/O signal status)
D0100 ~ D0106 Y axis operation information read (current position/speed/step no./M code/error information)

(2) Operation Order

P0001(Homing) switch ON => POOOE(simultaneous start) switch ON  3times

(3) Operation Data Setting

Operati | Operati|  Goal Cireular Operatio | Dwell Circular
Items of Step | Coordina| Control P P - interpolation aux. Acc./De P ; interpolati
- o e method on on position point M code .o n speed time on
Position data : m | meth I S I e
pattel ethod | [pulse] [puise] [pls/s] [aj direction
X setting 1 | Absolute | Position End | Single | 10000 0 0 1 1000 100 Ccw
Y setting 1 ‘Absolute‘ Position ‘ End ‘Single‘ 20000 ‘ 0 ‘ 0 ‘ 1 ‘ 2000 ‘ 100 ‘ Ccw ‘
2) Program
FOO10
—] ] GET 00001 04370 HOOO 00004 |-
GET 00001 04374  DOOO0 00007 M
FOO10
—] ] GET 00001 0B770 HO1O 00004 |-
GET 00001 08774 D000 00007 M
POODD  POOID  PODI2
—] ] | | PUTP 00001 04317 0000l o000l M
PUTP 00001 04300 00035 00001 M
PO0TS  POOIT
| | |} PUTP 00001 08717 0000l ooool M
PUTP 00001 0B700 00035 00001 M
POOD]  POOID  POOIT  POOIR
— ] ] 17 ] |/ F—PUTP  DODOT 04300  ooool  ooool |
POOIS  POOIE  PODIT
| ——f |/ ——PutP_ oooo1 08700 ©Dooo1 o001 |
FOODE  FODIO PODII  PODIZ  POOIG  PODIY
4 1 d J’( d J’Ir d J’( i J’( d >
D PUTP 00001 04313 0000l ooooz M
| PUTP 00001 04303 00003 00001 M
2 PUTP 00001 04300 00007 00001 M
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11.2.9 Synchronous Start by Position
1) Description
(1) Used device

Device Description
P0000 X, Y axis error reset, output prohibit release switch
P0001 X, Y axis homing switch
POOOE X axis synchronous start by position switch
POOOF Y axis indirect start switch
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
P0015 Y axis command receive signal
P0016 Y axis signal in operation
P0017 Y axis error status signal
MO000 ~ M003 X axis status information read (operation status bit information/ axis information/ external 1/0O signal status)
DO0000 ~ DO006 X axis operation information read (current position/speed/step no./M code/error information)
M010 ~ M013 Y axis status information read (operation status bit information/ axis information/ external 1/0 signal status)
D0100 ~ D0106 Y axis operation information read (current position/speed/step no./M code/error information)

(2) Operation Order
P0001(Homing) switch ON => POOOE(synchronous start by Position) switch ON => POOOF(indirect start)
switch ON

(3) Operation Data Setting

Operati | Operati| Goal Circular Operatio | Dwell Circular
Items of Step | Coordina | Control pon pon position interpolation aux. M code Acc./De n’;pee d fime interpolati
- no. te method oint c. no. on
Position data pattern | method | [pulse] P [pls/s] 0] o
[pulse] direction
X setting 1 Absolute | Position | End | Single | 10000 0 0 1 1000 100 Cw
Y setting ‘ 1 ‘Absolute‘Position‘ End ‘Single‘ 15000 ‘ 0 ‘ 0 ‘ 1 ‘ 1500 ‘ 100 ‘ cw ‘
2) Program
FoalQ
—] | GET  00OO1 04370 WOOO ooood |
GET 00001 04374 pooog  oooo7 |-
FoaIo
—] | GET 00001 08770 HOIO ooood |-
GET 00001 08774 Dpoiod  oooo7 |-
POIOD  POOID  POOIZ
—] ] || | PUTP 00001 04317 00001 00001 |
PUTP 00001 04300 00036 o000l |
PODIS  POOIT
— | |} PUTP  DOOD1 08717 00001 oooot R
PUTP 00001 08700 00036 ooool |-
POODI  PODID  POOI]  PODIZ
—] ] 1] /] 17 PUTP  0OOO1 04300 00001 00001 H
PODIS  POOIE  POOIT
1] 171 17} FUTP  0ODD1 08700 0000l ooool b
POOOE  PODID  POOI]  POOIZ  POOIE  POOIT
— ] 1] 17 ] 17} 1] 17} PUTP 00001 04310 00001 oooo1 B
DHOYP 0000002000 po200 |
PUTP 00001 04302 00200 0000z |-
PUTP 00001 04314 00O0l  ooool |
PUTP 00001 04300 00012 oooor |
POOOF  PODIS  POOIE  POOIT
— | 1] 171 17} FUTP  0ODD1 08701 0000l ooool B
PUTP 00001 08700 00004 ooool |

11-12



Chapter 11 MK Program

11.2.10 Synchronous Start by Speed

1) Description
(1) Used device

Device Description
P0O000 X, Y axis error reset, output prohibit release switch
P0O001 X axis synchronous stop switch
P0002 Y axis start switch
POOOE X axis synchronous start by speed switch
POOOF Y axis stop switch
P0010 X axis command receive signal
P0O011 X axis signal in operation
P0012 X axis error status signal
P0015 Y axis command receive signal
P0016 Y axis signal in operation
P0017 Y axis error status signal
MOO0O ~ M0O03 | Xaxis status information read (operation status bit information/ axis information/ external I/O signal status)
D0000 ~ DO006 | X axis operation information read (current position/speed/step no./M code/error information)
MO010 ~ M013 | Y axis status information read (operation status bit information/ axis information/ external I/O signal status)
D0100 ~ D0106 | Y axis operation information read (current position/speed/step no./M code/error information)

(2) Operation Order

POOOE(synchronous start by speed) switch ON => P0002(Start) switch ON => POOOF(Stop) switch ON =>
P0002(Start) switch ON => POOOF(Stop) switch ON => P0001(synchronous stop) switch ON

O If using Toggle switch when Y axis deceleration stop, the error occurs.

(3) Operation Data Setting

Operati | Operati| Goal Circular Operatio | Dwell Circular
Items of Step | Coordina| Control P P - interpolation aux. Acc./De P ; interpolati
- o e method on on position point M code .o n speed time on
Position data : e
pattern | method | [pulse] [puise] [pls/s] [aj direction
X setting 1 | Absolute | Speed End | Single 0 0 0 1 1000 100 Ccw
Y setting ‘ 1 ‘Absolute‘ Speed ‘ End ‘ Single ‘ 0 ‘ 0 ‘ 0 ‘ 1 ‘ 1000 ‘ 100 ‘ Ccw ‘
(4) Synchronous start by speed setting
Main axis 1Y axis 4310
Command Main axis rate 100 4311 Address of Internal memory
1 Subordinate axis rate | 50 4312

11-13



Chapter 11 MK Program

2) Program
FOOID
—] | GET 00001 04370 HOOO oooo4 M
GET 00001 04374 DOOOD 00007 M
FOOID
— | GET 00001 08770 HWOIO ooood |-
GET 00001 08774 DOIOD 00007 M
PODDD  POOID  PODIZ
— | | | PUTP 00001 04317 00001 ooool |
PUTP 00001 04300 00036 00001 M
PODIE  POOIT
— ] | ] FUTP 00001 08717 ODOO1  ooool |
PUTP 00001 08700 00036 00001 M
PODD]  POOID  PODIT  POOI2
— | 1 ] 17} PUTP 00001 04300 00010 00001 M
PODOF  POOIS  PODIE  POOIT
—] ] ] ] ] ] 17 ] PUTP 00001 08700 00010 oooal M
PODDE  POOID  POOI]  POOIZ  POOIE  PODIT
—] 1 17 ] 17 ] 17 ] 17 ] PUTP 00001 04310 00001 oooal M
PUTP 00001 04311 00100 00001 M
PUTP 00001 04312 00050 00001 M
PUTP 00001 04300 00013 00001 M
PODDZ  POOIS  PODIE  POOIY
—] ] ] 17 17 PUTP 00001 08701 00001 0oool M
PUTP 00001 08700 00004 0ooo1 M
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11.2.11 Emergency Stop

1) Description
(1) Used device

Device Description
P0O000 In case of emeregency stop, error reset, output prohibit release switch
P0O001 X axis homing switch
POOOF Emergency stop switch when homing
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
MOO00 ~ M003 | X axis status information read (operation status bit information/ axis information/
external 1/O signal status)
D0000 ~ D0006 | X axis operation information read (current position/speed/step no./M code/ error
information)

(2) Operation Order
P0001(Homing) switch ON,OFF => POOOF(Emergency stop) switch ON,OFF
O In case of 2 axis (G4/6F-PP20,G4/6F-PP2D) or 3 axis module (G4/6F-PP30,G4/6F-PP3D), when
emergency stop, 2 axis or 3 axis stops emergently at the same time and when error reset, output
prohibit will be released at the same time.

In case of 3 axis emergency stop, please use Emergency stop signal of SERVO drive.

2) Program

FOO10
Jl GET gooot 04370 HOOO aooo4

GET gooot 04374 ooooo aooav

PODD0 POOID POOIZ
1 ] ] | ] PUTF 00001 04317 00001 0000

FUTP  000D1 04300 00036 aooo1

POO0]  POOIO POOIT POOIZ
—| ] | ] 17 ] |f —PUTP 00001 04300 00001 00001

F'EIEIEII: Foo1 ::I FOO1 I] Foo1 IE
d J d J d J"'IIJ

1 1T T T T T

FUTP  000D1 04300 aoo35 aooo1
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11.2.12 Jog Operation

1) Description
(1) Used device

Device Description
P0O000 X axis error reset, output prohibit release switch
P0O001 X axis floating point switch
POOOE X axis Jog low speed normal rotation
POOOF X axis Jog low speed reverse rotation
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
MO00 ~M003 | X axis status information read (operation status bit information/ axis
information/ external 1/O signal status)
D0000 ~ D0006 | X axis operation information read (current position/speed/step no./M code/
error information)

(2) Operation Order
P0O001(Floating point) switch ON,OFF => POOOE(Jog low speed normal rotation) switch ON =>
POOOE(Jog low speed low speed normal rotation) switch OFF => POOOF(Jog low speed reverse rotation)
switch ON => PO0OOF(Jog low speed reverse rotation) switch OFF

2) Program

FOO10
— ] ] GET 00001 04370 HOOO 00004

GET aooo1 04374 ooooo aooov

PODOO  POOID  POOIZ
—] ] |1 Il PUTP 00001 04317 00001 0000

FUTP 00001 04300 00036 aooo1

1 1T T T T T

POODI  PODIO POOID PODI2
—| | | ] 7] |/ jJ——PUTP  0OOO1 04300 00002 0000
PONOE
— ] ] RST  PO023
PO0Z1
S
POOOF
— ] RST  PoD23 |-
PO0Z2
S
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11.2.13 Manual Pulse Generator (or Encoder Operation)

1) Description
(1) Used device

Device Description
P0O000 X axis error reset, output prohibit release switch
P0O001 X axis homing switch
P0002 X axis MPG operation permit
P0003 X axis MPG operation prohibit
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
MOO00 ~ M003 | X axis status information read (operation status bit information/ axis information/
external 1/O signal status)
D0000 ~ D0006 | X axis operation information read (current position/speed/step no./M code/ error
information)

(2) Operation Order

P0O001(Homing) switch ON,OFF => P0002(MPG operation permit) switch ON,OFF => P0003(MPG
operation prohibit) switch ON,OFF

O In case of operation by external encoder input, it is also required to use P contact signal which is same as that of

MPG operation.
2) Program
FOO10
— ] GET 00001 04370  HOOO oooo4 |-
GET 00001 04374 DOOOO  oooof R
PODOD POODID PODI?
—| | 1 ] PUTP 00001 04317 0000t oooot |
PUTP 00001 04300 00036  ooool R
POODI  POOIOD PODI] POOIZ
—| ] ] 7] |f —PUTP 00001 04300 oooor oooot |-
POODZ  POOTT PODIZ
—| ] 1] 7] SET Pon24 |-
POODS  POOII PODIZ
—] ] I 7] RST  Pooz4 |-
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11.2.14 Inching Operation

1) Description
(1) Used device

Device Description
P0O000 X axis error reset, output prohibit release switch
P0O001 X axis homing switch

POOOF X axis inching switch

P0010 X axis command receive signal

P0011 X axis signal in operation

P0012 X axis error status signal

D0100 ~ D0101

Inching transfer amount

MO0O00 ~ M003

X axis status information read (operation status bit information/ axis information/
external 1/O signal status)

D0000 ~ DO006

X axis operation information read (current position/speed/step no./M code/ error
information)

(2) Operation Order

P0001(Homing) switch ON,OFF => POOOF(Inching operation) switch ON,OFF

2) Program
FOO10
— ] GET 00001 04370 HOOD ooona -
GET 00001 04374 DOOOOD 00007 b
PODOD PODID  POOT2
— ] 1 ] ] PUTP  0OOO1 04317 00DDI ooooi |-
PUTP 00001 04300 00036 oooot b
PODDI POOID POOTYT  PODIZ
—| | | 17 ] |# }——PutP DODD1 04300 oooml ooool -
PODOF  POOID POOTYT  PODIZ
— | ] ] 1/ ] 7] ‘ DHOYP 0000001000 poion |-
{-PUTP 00001 04302 D000 oO002 |-
L PUTP_ 00001 04300 oooig  oooot b
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11.2.15 Return to the position before Manual Operation

1) Description
(1) Used device

Device Description
P0000 X axis error reset, output prohibit release switch
P0001 X axis homing switch
P0002 X axis inching operation switch
P0003 X axis Jog high speed normal rotation switch
P0004 X axis MPG operation permit switch
P0005 X axis MPG operation prohibit switch
POOOF X axis return to the position before manual operation switch
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
D0100 ~ D0101 Inching transfer amount (1000 pulse)
MO000 ~ M003 X axis status information read (operation status bit information/ axis information/ external I/O signal status)
DO0000 ~ DO006 X axis operation information read (current position/speed/step no./M code/ error information)

(2) Operation Order
P0001(Homing) switch ON,OFF => P0002(Inching operation) switch ON,OFF => P0003(Jog high speed
normal rotation) switch ON,OFF => P0004(MPG operation permit) switch ON,OFF => P0005(MPG
operation prohibit ) switch ON,OFF => POOOF(Return to the position before Manual operation) switch
ON,OFF

2) Program
FOO1D
—] ] GET 00001 (04370 HOOO ooood |-
GET 00001 04374 DOOOD 00007 b
POODD  POOID  POOIZ
— | ] 1 |1 PUTP  0ODO1 04317 00001 00001 |
PUTP 00001 04300 00036 00001 -
POOD]  POOID POOTI  POOTZ
— | 1 17 |# ——PutP  ooDO1 04300 00001  0oool R
POODZ  POOID POOTI  POOTZ
— ] ] 1 1] 17 ] ‘ DHOYP 0000001000 polon |-
{ PUTP 00001 04302 DOIOD 00002 -
L PUTP 00001 04300 00018 00001 |
PODD3
—] ] SET  pooes L
PO0ZI
N
POOD4  POOT]  PODIZ
— | 17 17 SET Poozd b
POODS  POOT]  POOIZ
— | 1 ] 1] RT  Polzd |
PODOF  POOID POOT]  POOTZ
—] ] 1 1] |# —PutP 00001 04300 oooig ooool b
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11.2.16 Speed Override

1) Description
(1) Used device

Device Description
P0O000 X axis error reset, output prohibit release switch
P0O001 X axis homing switch
P0002 X axis indirect start switch
POOOF X axis speed overide switch
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
MOOOD X axis signal in constant speed
D0100 ~ D0101 | Speed override setting value (1000pps)
MO00 ~ M003 | X axis status information read (operation status bit information/ axis information/
external 1/O signal status)
D0000 ~ D0006 | X axis operation information read (current position/speed/step no./M code/ error
information)

(2) Operation Order

P0001(Homing) switch ON,OFF => P0002(indirect start) switch ON,OFF => POOOF(Speed override)

switch ON,OFF

(3) Operation Data Setting

Operati | Operati Goal Circular Operatio Dwell Ciroular
Items of Step | Coordinat | Control P P I interpolation aux. Acc./De P ; interpolati
- o e method on on position oint M code .o n speed time on
Position data ' pattern | method | [pulse] [gulse] ] Ipists] O] direction
X setting Absolute | Position End | Single | 100000 0 0 1 5000 100 Ccw
2) Program
FOO1D
—] ] GET 00001 04370 MO0 ooon4 M
GET 00001 04374 D000 ooon7 M
POOODO POOID POO1 2
— ] | | ] PUTP 00001 04317 00001 ooool |-
PUTP 000D 04300 00036 oo
POO0T POOID OO | PO012
—| | I 1] |f }——PuTP OODDI 04300  0OOO1  ooool -
POO0Z POOID POOT | PO012
—| ] ] 1] |# —rPUTP_ DODO1 04301 ooDO1 ool -
_ PUTP 0000 04300 00004 ooool -
POOOF POOID MOOOD PO012
—] ] ] ] ] 17 ] DMOYP 0000001000 poion |-
M00OC
— — PUTP 0000 04304 DO100 ool |
_ PUTP 0000 04300 00015 ooool
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11.2.17 Position

1) Description
(1) Used device

Override

Device Description
P0O000 X axis error reset, output prohibit release switch
P0O001 X axis homing switch
P0002 Xaxis indirect start switch
POOOF X axis position override switch
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
MOOOD X axis setting in contant speed
D0100 ~ D0101 | Position override setting value (20000pulse)
MOO00 ~ M003 | X axis status information read (operation status bit information/ axis information/
external 1/0O signal status)
D0000 ~ D0006 | X axis operation information read (current position/speed/step no./M code/ error
information)

(2) Operation Orde

r

P0001(Homing) switch ON,OFF => P0002(Indirect start) switch ON,OFF => POOOF(Position override)

switch ON,OFF

(3) Operation Data Setting
. . Circular . Circular
Items of Step | Coordinat | Control Operati | Operati anl interpolation aux. Acc./De Operatio D.WGH interpolati
thod on on position int M code n speed time
Positondata | " | € | MO0} panem | method | [puise] el GO i) |01 | e
X setting 1 | Absolute | Position End | Single | 100000 0 0 1 5000 100 Ccw
2) Program
FOO10
— ] GET 0000 04370  MOOO ooona - |-
GET 00001 04374  DODOD  oooo7 |-
PO0DD PODID POOI2
— ] 1 ] ] PUTP 00O 04317 00DD1 ooooi |-
PUTP  00ODI 04300 00036 ooool |-
POOO] POOID  PODIY POO12
—| ] ] 17 ] |f —PuTP__ 00001 04300 ooool  oooot |-
POD0Z  PODIO POOTI POO1Z
—| | 1 17 ] 1] ‘ PUTP  DOODI 04301 00001 ooool |-
L pute o000 04300 00004 ooool |-
POOOF  PODIO  HOOOD  FPOOIZ
— | ] ] ] | 17 ] ‘ DHOYP 0000120000 poioo |
{-PUTP 00001 04302 bpoioo ooool |-
L putp 000D 04300  ooot4  ooool |-
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11.2.18 Positioning Speed Override

1) Description
(1) Used device

Device Description
P0000 X axis error reset, output prohibit release switch
P0001 X axis homing switch
P0002 X axis indirect switch
POOOF X axis positioning speed override switch
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
MOOOD X axis signal in constant speed
D0100 ~ D0101 Positioning value (50000pulse)
D0102 ~ D0103 Speed setting value (10000pps)
MO000 ~ M003 X axis status information read (operation status bit information/ axis information/ external I/O signal status)
DO0000 ~ DO006 X axis operation status read (current position/speed/step no./M code/error information)

(2) Operation Order
P0001(Homing) switch ON,OFF => P0002(Indirect start) switch ON,OFF => PO0OF(Positioning speed
override) switch ON,OFF

(3) Operation Data Setting

Overati| Operati|  Goal Circular Overati Dwell Circular
Items of Step | Coordina| Control per:al per:al (.):.in interpolation aux. M cod Acc./De nperalcti) t_vr;e interpolati
Position data | MO te method 0 ° posttio point code C. no. spee ime on
pattern | method | [pulse] [puise] [pls/s] [a] direction
X setting 1 | Absolute | Position End | Single | 100000 0 0 1 5000 100 Cw
2) Program
FOO10
— | GET 000Dl 04370 HOOO Dooo4 |+
GET 00001 04374 DOODOD 00007 |-
PODOD  PODIOD  POOTZ
— | | | ] PUTP  DODDI 04317 00001 ooool |
PUTP 00001 04300 00036 00001 |
PODDI  PODID POOTT  POOIZ
—| ] | 7] |/ }——PUTP__0OOOI 04300 DOODT  oooo1 R
PODOZ  PODID POOTT  POOIZ
—| ] | 7] |/ }—r PUTP__0OOOO1 04301 DOODT oooo1 |-
“ PUTP 00001 04300 00004 00O |
PODOF  PODID WOOOD  POO1Z
—] | ] ] ] ] 7] DHOYP 0000050000 poton
DMOYP 0000010000 o102 |
- PUTP_ DODO1 04302 DOIOD oOOD2 |-
~ PUTP_ DODO1 04304 DOIO2  0OOD2 |-
— PUTP__ DODO1 04300 DODI6  oOOD1 |
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11.2.19 Operation Step No. Change by Continuous Operation

1) Description
(1) Used device

Device Description
P0000 X axis error reset, output prohibit release switch
P0001 X axis homing switch
P0002 X axis start switch
POOOF X axis operation step no. change by continuous operation switch
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
P0020 X axis start signal

MOOOD X axis signal in constant speed
D0004 X axis current operation step no.

MO000 ~ M003 X axis status information read (operation status bit information/ axis information/ external 1/0O signal status)
DO0000 ~ DO006 X axis operation status read (current position/speed/step no./M code/error information)

(2) Operation Order

P0001(Homing) switch ON,OFF => P0002(Start) switch ON,OFF => POOOF(Operation step no. change

by Continuous operation) switch ON,OFF

(3) Operation Data Setting

0 il o i Goal Circular 0 i Dwell Circular
Items of Step | Coordin | Control p;:a' p;:a' os(i)tziion interpolation aux. M code Acc./De nzer:e'g tivrﬁ interpolati
Position data no. ate method attern | method FE ulse] point C. no. [ Ips/s] 0] on
P P [pulse] P direction
1 |Absoute| Position | Conti. | Single | 100000 0 0 1 500 100 Cw
X setting 2 | Absoute| Position | Conti. | Single | 200000 0 0 1 1500 100 Ccw
3 Ab?'“t Position | End | Single 0 0 0 1 2000 100 cw
2) Program
Fooro
— ] ] GET 00001 04370 MOOD ooood
GET oaaot 04374 boooo Qooov I—
FoOoo FOO10 POO12
— ] ] ] ] | 1 PUTP 00001 04317 00001 00001 |-
PUTF oaaot 04300 00o0ae Qooot I—
Foa0y POO10 POO11 Podr:
—| ] | ] 17 ] |/ ——PUTP  ODODI 04300 oO0O1  oooot |
FOOOZ OO FOO1Z
— ] Ia 17 D Pobzo |
POOOF Foaro MOoao POO12
—| —|- pooos  ooool —| | ] ] 7] >0
1] PUTF oaoot 04300 oot Qooot I—
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11.2.20 SKIP Operation

1) Description
(1) Used device

Device Description
P0O000 X axis error reset, output prohibit release switch
P0O001 X axis homing switch
P0002 X axis start switch
POOOF X axis skip operation switch
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
P0020 X axis start signal
MOOOD X axis signal in constant speed
D0004 X axis current operation step no.
MOO00 ~ M003 | X axis status information read (operation status bit information/ axis information/
external 1/0O signal status)
D0000 ~ D0O006 | X axis operation information read (current position/speed/step no./M code/ error
information)

(2) Operation Order
P0O001(Homing) switch ON,OFF => P0002(Start) switch ON,OFF => POOOF(Skip operation) switch

ON,OFF
(3) Operation Data Setting
. . Circular . Circular
Items of Step | Coordina| Control Operati | Operati G‘.’t'?" interpolation aux. M cod Acc./De Operatl(;) I?_well interpolati
Position data | MO te method on on position point code . no. n spee ime on
pattern | method | [pulse] [puise] [pls/s] [O] direction
1 | Absolute | Position | Conti. | Single | 10000 0 0 1 500 100 Ccw
X setting 2 | Absolute | Position | Conti. | Single | 20000 0 0 1 1500 100 CwW
3 | Absolute | Position End | Single | 30000 0 0 1 2000 100 Cw
2) Program
FOoO10
— ] ] GET 00001 04370 MOOO oooo4 |-
GET aoom 04374 pooon aoony I—
POOO0 POOO rPOONZ
— | | Il ] ] PUTP 00001 04317 0oonl ooool |-
PUTF oooon 04300 oooaEe oooon I—
rOOMO1 POOIO FOON POOT &
—| | 1 7] |# ——PutP 00001 04300 ooool  ooodl -
POO0Z POON rPOOZ
— ] 175 175 D poozo0 |-
POOOF POOIO HOOnoD rPOOTZ
—| —]- poon4  ooool —] | ] ] 7] >
0 PUTF oooo 04300 ooor oooo I—
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11.2.21 Operation Step No. Change in Repeat Operation

1) Description
(1) Used device

Device Description
P0O000 X axis error reset, output prohibit release switch
P0O001 X axis homing switch
P0002 X axis start switch
POOOF X axis operation step no. change switch in repeat operation switch
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
P0020 X axis start signal
MOO00 ~ M003 | X axis status information read (operation status bit information/ axis information/
external 1/O signal status)
D0000 ~ D0O006 | X axis operation information read (current position/speed/step no./M code/ error
information)

(2) Operation Order
P0O001(Homing) switch ON,OFF => P0002(Start) switch ON,OFF => POOOF(Operation step no. change in
Repeat operation) switch ON,OFF => P0002(Start) switch ON,OFF

(3) Operation Data Setting

Overati| Operati|  Goal Circular Overati Dwell Circular
Items of Step | Coordinat | Control peratl ) Lpera od interpolation aux. Acc./De | -Perato we interpolati
- no. e method on on position point M code c. o n speed time on
Position data pattern | method | [pulse] [puise] [pis/s] o] direction
1 Absolute | Position | Go-on | Single | 10000 0 0 1 500 100 Cw
2 Absolute | Position End | Repeat 0 0 0 1 1000 100 Cw
Xgﬂng
10 | Absolute | Position | Go-on | Single | 15000 0 0 1 1000 100 Cw
11 | Absolute | position | End | Repeat 0 0 0 1 2000 100 CW
2) Program
FOO1D
— | ] GET 00001 04370 HOOO oooos |
GET aoooi 04374 0onoo aoonv |—
FOOOD FOO10 POD1Z
— | | | I PUTP  0OOO01 04317 00001 oooot |-
PUTF aoooi 04300 00036 aoom |—
FOOOY FOO10 FODTT POO1EZ
—| | | ] 7] |/ ——PuUTP  0DOODI 04300 ooool oooot |-
FOO0DZ FOOTT POD1EZ
] 1¢ ] |7 D Ponz0 |-
FOOOF FOO10 PODTE
— ] I 1] PUTP 00001 04301 00010 oooot |-
PUTF oo 04300 0001 aoom |—
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11.2.22 Current Position Change

1) Description
(1) Used device

Device Description
P0O000 X axis error reset, output prohibit release switch
P0O001 X axis homing switch
P0002 X axis start switch
POOOF X axis current position change switch
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
P0020 X axis start signal
D0100 ~ D0101 | Current position preset setting value (3000)
MOO00 ~ M003 | X axis status information read (operation status bit information/ axis information/
external 1/0O signal status)
D0000 ~ D0O006 | X axis operation information read (current position/speed/step no./M code/ error
information)

(2) Operation Order

P0001(Homing) switch ON,OFF => POOOF(Current position change) switch ON,OFF => P0002(Start)

switch ON,OFF

(3) Operation Data Setting

Operati | Operati Goal Circular Operatio Dwell Circular
Items of Step | Coordina| Control P P " interpolation aux. M cod Acc./De| P d i interpolati
Position data | MO te method on OE d pos: ion point code . no. nslp 78 ime on
pattern | metho [pulse] [puise] [pls/s] [O] direction
X setting 1 | Absolute | Position End | Single | 10000 0 0 1 500 100 Ccw
2) Program
FOO10
— ] ] GET 00001 04370 MO0 poona |-
GET nonot 04374 noonn ooon7 |-
POOO0 POOI O POO1 2
— ] ] 1 1 PUTP 00001 04317 00001 oooot |-
PUTP  0O0OI 04300 00036 poonl - |-
POOO] POOI O POOIT T POO1 2
—| ] ] 17 ] |# —PUTP 00001 04300 0oool  ooodl
POO0Z POOT | POO1 2
| ] 14 ] ]| D Ponzo -
PODOF POOI PONT T PODT 2
—| ] | ] 7] 1/ ] ‘ DMOYP 0000003000 poton |-
{-PUTP 00001 04302 00100 ooooz |
L putP  ooODY 04300 00023 ooont |
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11.2.23 Speed Teaching

1) Description
(1) Used device

Device Description
P0O000 X axis error reset, output prohibit release switch
P0O001 X axis homing switch
P0002 X axis start switch
POOOF X axis speed teaching switch
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
P0020 X axis start signal
D0100 ~ D0101 | X axis speed teaching data (3000)
MOO00 ~ M003 | X axis status information read (operation status bit information/ axis information/
external 1/0O signal status)
D0000 ~ D0O006 | X axis operation information read (current position/speed/step no./M code/ error
information)

(2) Operation Order

P0001(Homing) switch ON,OFF => POOOF(Speed teaching) switch ON,OFF => P0002(Start) switch

ON,OFF
(3) Operation Data Setting
| . . Circular . Circular
Items of Step | Coordinat | Control Op;:a“ Op;:a“ p(i?t?(l)n interpolation aux. M code Acc./De 22;?:; ?ivr\rgee” interpolati
! Position dat no. e method point c. no. on
osnonaa pattern | method | [pulse] [pulse] [pls/s] 0] direction
: X setting Absolute | Position End | Single | 10000 0 0 1 0 100 CwW
2) Program
FOOID
— | GET 00001 04370 MOOD ooooa |-
GET 00001 04374  DOOOOD  oooo7 |
PODOD  POOIO  PODIZ
— | I | ] PUTP 00001 04317 00001 ooooi |-
FUTP  D0DOO1 04300 00036 ooooi |-
POOO] PODID  POOTY POO1Z
—] 1 17 ] |f F—PuUTP__ 00001 04300 Ooool  ooool -
PODOZ  POOTI POOIZ
— ] i 1] D Ponz0 |
PODOF  POOID  POOTY POO1Z
—| ] | ] 17 |# }—rPUTP 00001 04301 0oo01  ooool |-
Internal memory
setting
— PUTP 00001 04318 0ooooo  ooomt R
4301 : 1(Step no.)
— PUTP 00001 04319 00001 ooool ||| 4318:0
(RAM teaching)
DMOVP 0000003000 poiog [ 4319:1
(Speed teaching)
4320~4321 : 3000
— PUTP 00001 04320 DO1O0 00002 || (Teaching data)
4300 : 27
~ PUTP 0000 04300 00027 ooodl ||| (Command code)
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11.2.24 Position Teaching

1) Description
(1) Used device

Device Description
P0O000 X axis error reset, output prohibit release switch
P0O001 X axis homing switch
P0002 X axis start switch
POOOF X axis speed teaching switch
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
P0020 X axis start signal
D0100 ~ D0101 | X axis speed teaching data (5000)
MOO00 ~ M003 | X axis status information read (operation status bit information/ axis information/
external 1/0O signal status)
D0000 ~ D0006 | X axis operation information read (current position/speed/step no./M code/ error
information)

(2) Operation Order

P0001(Homing) switch ON,OFF => POOOF(Position teaching) switch ON,OFF => P0002(Start) switch

11-28

ON,OFF
(3) Operation Data Setting
i . . Circular . Circular
Items of Step . Control Operati | Operati anl interpolation aux. Acc./De Operatio D.WEH interpolati
: - Coordinate method on on position oint M code .o n speed time on
rPosmondata pattern | method | [pulse] [:)Julse] T [pls/s] [O] direction
: X setting Absolute | Position End | Single 0 0 0 1 500 100 CwW
2) Program
FoO10
—| | GET 00001 04370 HOOD noooa |-
GET 00om 04374 Doooa oooovy l—
FOOOO FOO1D PoOOIZ
—| | |} ] ] PUTP_ 00001 04317 O0ODI ooOO1__ |-
FUTP 00001 04300 00036 ooom l—
FOO0] FOO10 POON POz
—| ] 1 1] |/ J——PUTP 00001 04300 00001 00001 |
FOOOZ POOT PoOOIZ
. /] ]¢ ] D PoDz0 |-
FOOOF FOO10 POON POz
—| ] | ] 1] |/ —rPUTP 00001 04301 00001 00001 |
Internal memory
— PUTP 0000 04318 0oooo 0oom I— setting
4301 : 1(Step no.)
— PUTP 0000 04319 0oooo 0oom I— 4318 - 0
(RAM teaching)
DHOYP  DOO000S000 po100 l— 4319:0
(Position teaching)
4320~4321 : 5000
— PUTP 0000 04320 po1o0 0ooonz I— (Teaching data)
4300 : 27
— PUTP 00001 04300 poozvy ooom l— (Command code)
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11.2.25 Parameter Change

1) Description
(1) Used device

Device Description
P0O000 X axis error reset, output prohibit release switch
P0O001 X axis homing switch
P0002 X axis start switch
POOOF X axis parameter change switch
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
P0020 X axis start signal
MOOOD X axis signal in constant speed
D0004 X axis current operation step no.
MOO00 ~ M003 | X axis status information read (operation status bit information/ axis information/
external 1/0O signal status)
D0000 ~ D0O006 | X axis operation information read (current position/speed/step no./M code/ error
information)

(2) Operation O

rder

P0001(Homing) switch ON,OFF => POOOF(Parameter change) switch ON,OFF => P0002(Start) switch

ON,OFF
(3) Operation Data Setting
: Items of Step Coordinate Control Op;:aﬂ Op;:aﬂ p(i?t?(l)n inter;i)lIracqlijcl)a;r aUX. | \1 e Acc./De 22‘:}?;? ?ivr\rlfe” iri(lerrc:(l?a{ti
! Position data | "° method pattern | method | [pulse] [53;2;] €0\ oisis] O] dir:cr;ion
r X setting 1 Absolute | Position End | Single | 10000 0 0 1 1000 100 CwW
4) Basic Parameter Setting
£ 0 Fulse
12| 8 A 20000 pls
128 0= 20000 pls
CHE| BHE X 0w
= 1= s 0 CWACC
e [ ool &5 T pls/s
=0T HIEHE 100000 pls/s
AbEr AlZH OO ms
I e R el 1000 ms
T2 A 1500 ms
T2 AlFH 2000 ms

(5) Internal Memory Basic Parameter Setting

Address of internal memory Contents of internal memory | Setting value
0~1 Speed limit 200000
4 Acc./Dec. time 1 100
4300 Command code 29
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MOYP 00100 00102

— PUTP 00001 ooooo 00100 0000

— FUTP 00001 aooo4 oo102 oooot

— FUTP 00001 04300 aoozg oooont

2) Program
FOO1D
— | GET 00001 04370 HOOD ooooa |-
GET 00001 04374  DOODO 00007 M
POOOD  PODID  PODIZ
—] ] I |1 PUTP 00001 04317 00001 oooot |
PUTP 00001 04300 00036 oooo1 M
POO0I  PODID  POOT]  PODIZ
—| ] | ] 1] |4 —PUTP  0OOO1 04300 ooool  ooool -
POO0Z  PODI  PODIZ
—] ] 17 17 ] D pooz0 |
POOOF  PODID  KOOO3  PODIZ
— ] | ] I 1/ ] DHOYP 0000010000 poton |-
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11.2.26 M code mode

1) Description
(1) Used device

Device Description
P0O000 X axis error reset, output prohibit release switch
P0O001 X axis homing switch
P0002 X axis start switch
POOOF X axis M code release switch
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
P0020 X axis start signal
MOOO3 X axis M code ON signal
MOO00 ~ M003 | X axis status information read (operation status bit information/ axis information/
external 1/0O signal status)
D0000 ~ D0O006 | X axis operation information read (current position/speed/step no./M code/ error
information)

(2) Opeation Order
P0O001(Homing) switch ON,OFF => P0002(Start) switch ON,OFF => POOOF(M code release) switch

ON,OFF => POOOF(M code release) switch ON,OFF => POOOF(M code release) switch ON,OFF

(3) Operation Data and Parameter Setting

o 0 ilo il Goal Circular 0 . Dwell Circular
ltems of Step . Control perati| Operat o interpolation aux. Acc./De peratio we interpolati
, ] no Coordinate method on on position point M code .o n speed time on
ros 1t_|c_)r_1"zit_a B pattern | method | [pulse] [pulse] [pisfs] O | girection
i 1 Absolute | Position | Go-on | Single | 10000 0 1 1 1000 100 Cw
X setting 2 Absolute | Position | Go-on | Single | 20000 0 2 1 1500 100 CwW
| 3 Absolute | Position End | Single 0 0 3 1 2000 100 Cw
Extended parameter setting => M code output=> 2:AFTER
2) Program
FOO10
] GET 00001 04370  HOOO ooona |-
GET 00001 04374 oooon ooooy |—
Fooon FoOT0 FOO1 2
| | |
I I | PUTP  DOODI 04317 00001 poool |-
PUTF aooo 04300 10036 aooo |—
FoOOT FOO1D FOOT POO1Z
| | 17 ] |# ——PUTP 00O 04300 ooooi ooool f
POOOZ FOOTT POOTZ
] 1] 173 D poD20 |
FOODF FoOT0 HOOD3 FoO1E
] I 1 |# }——PutP DOOO1 04300 ooozz o000t
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11.2.27 Zone setting
1) Description

(1) Used device
Device Description
P0O000 X axis error reset, output prohibit release switch
P0O001 X axis homing switch
P0002 X axis start switch
POOOE X axis ZONE output permit
POOOF X axis ZONE output prohibit
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
P0020 X axis start signal
MOO00 ~ M003 | X axis status information read (operation status bit information/ axis information/
external 1/0O signal status)
D0000 ~ D0O006 | X axis operation information read (current position/speed/step no./M code/ error
information)

(2) Operation

Order

P0001(Homing) switch ON,OFF => POOOE(ZONE output permit) switch ON,OFF => P0002(Start) switch
ON,OFF => POOOF(ZONE output prohibit) switch ON,OFF => P0002(Start) switch ON,OFF

o Overati | Overati|  Goal Circular Operati Dwell Circular
Items of Step . Control peratl| Dpera ‘."T" interpolation aux. Acc./De peratio _we interpolati
: - o Coordinate method on on position point M code .o n speed time on
 Posit dat ' e
A pattern | method | U] | fpuise] PSS | 101 | ireciion
: X setting 1 Absolute | Position End | Single | 10000 0 1 500 100 Cw
(4) Common Parameter Setting
ZONE 28 £ 0 e 25
ZONET & 8F [IHES
ZONEZ £ 8H 0 %E
ZONEZ & #H 0 xE
ZOMET ON A ZEHE Opls
ZOMET ON &8 1000 pls
ZOMEZ OM A ZHE 1500 pls
ZOMEZ ON 8 2800 pls
ZOMEZ ON AIZHE 3000 pls
ZOME3 ON EE 4000 pls
2) Program
FOO10
— | GET 00001 04370 HOOO nonoa |+
GET 00001 04374  DOOOO oooo? M
PODOD  POOIO  POOIZ
— | 1 1 PUTP 000D 04317 00001 oooot |
PUTP 00001 04300 00036  ooool M
PODNI POOIO  POOTI POO12
—] ] ] 17 ] |f F—PUTP__ 00001 04300 00001 00001 |-
POOOZ  POOIY POOT?
—| ] 4] 7] D PoDz0 M
POOOE  POOIO  POOIZ
—] ] 17 ] PUTP 00001 04300 00024 00001 M
POOOF  POOIO  POOIZ
—] 1 ] ] 17 ] PUTP 00001 04300 00025 00001 M
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11.2.28 Operation Data Setting

1) Description
(1) Used device

Device Description
P0O000 X axis error reset, output prohibit release switch
P0O001 X axis homing switch
P0002 X axis start switch
POOOF X axis operation data setting switch
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
P0020 X axis start signal
MOO00 ~ M003 | X axis status information read (operation status bit information/ axis information/
external 1/O signal status)
D0000 ~ D0006 | X axis operation information read (current position/speed/step no./M code/ error
information)

(2) Operation Order

P0001(Homing) switch ON,OFF => POOOF(Operation data setting) switch ON,OFF => P0002(Start)

switch ON,OFF

o Jperal | Jperal Goal Circular Operatic Dwell Circular
Items of Step | Coordina | Control P P I interpolation aux. Acc./De| P . interpolati
| - no. e method on on position point M code c. o n speed time on
: Position dat
osnonaa oatterr | methoc | [pulse] [pulse] [pls/s] [O] direction
X setting Absolute | Position End | Single | 20000 0 0 1 2000 100 CW
2) Program
Foolo
— | GET 00001 04370 MOOO ooong |-
GET onoo| 04374 0oooo oooo? |
PDEIEIltl F‘IZIDIID PDmiz
— | ] | ] PUTP 00O 04317 0000t oooot -
PUTP 00000 04300 00036 oooot |
POOO] POO1D OO ] POO1Z
—] ] 1 17 ] |/ f—_PUTP__ DOOO1 04300 ooool  ooooi |
POO0Z POO1 POO12
—] ] iy 17 ] D PoO20 |-
PDDDlF PIZIDIID PDD1|1 PEIEIIF
—] ] | ] 17 ] 17 ] DHOYP 0000020000 00100 H | nternal memory
setting
DMOYP 0000002000 poloz |-
100~101 : 20000
— PUTP 00001 00100 Dotoo ooz ||| (Goal position)
104~105 : 2000
(Operation speed)
— PUTP 00001 oo1 04 no102 ooooz |- 106 - 100
(Dwell time)
— PUTP 00001 00106 00100 00001 H| 10 : hoooo
(Control word)
— PUTP 0000 00108 hOoOOO  0oodr || 4300:34
(Command code)
— PUTP 00001 14300 0034 aaon |—
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11.2.29 Point Operation

1) Description
(1) Used device

Device Description
P0O000 X axis error reset, output prohibit release switch
P0O001 X axis homing switch
POOOF X axis Point operation switch
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
MOO00 ~ M003 | X axis status information read (operation status bit information/ axis information/
external 1/0O signal status)
D0000 ~ D0006 | X axis operation information read (current position/speed/step no./M code/ error
information)

(2) Operation Order
P0001(Homing) switch ON,OFF => POOOF(Point operation) switch ON,OFF

(3) Operation Data Setting

sty

! Operati | Operati Goal Circular Operatio | Dwell Circular
. ltems of Step | Coordinat | Control P P I interpolation aux. Acc./De| P . interpolati
' - o e method on on position point M code o n speed time on
' Position data ' B
i pattern | method |  [pulse] [pulse] [pls/s] O | girection
1 Absolute | Position End | Single 1000 0 0 1 1000 20 Cw
2 Absolute | Position End | Single 3000 0 0] 1 2000 20 CW
10 | Absolute | Position | Go-on | Single 6000 0 0 1 3000 20 Cw
11 | Absolute | Position | Go-on | Single 10000 0 0 1 4000 20 CwW
X setting 12 | Absolute | Position | Go-on | Single 15000 0 0 1 5000 20 CwW
13 | Absolute | Position End | Single | 25000 0 0 1 6000 20 Ccw
20 | Absolute | Position | Conti. | Single | 45000 0 0 2 7000 20 Cw
21 | Absolute | Position | Conti. | Single | 75000 0 0 2 8000 20 Ccw
E 22 | Absolute | Position | End | Repeat 0 0 0 2 9000 20 CW
(4) Operation pattern
Speed
Normal rotation
8kpps
Tkpps
6kpps '
5kpps '
4kpps !
3kpps i
2kpps i
1kpps : Posﬂon
1000 3000 6000 10000 15000 25000 45000 000
Step no.22 Stepno.1 Step no.2 Step no.10 Step no.11 Step no.12 Step no. 13 Step n0.20 tep no.21
9kpps
Reverse rotation End (Repeat)
| on
Pm(nFt’gSB‘lgland f

11-34




Chapter 11 MK Program

(5) Internal memory setting

Address of internal memory

Contents of internal memory

Setting value

4200 Point operation setting 1 1
4201 Point operation setting 2 2
4202 Point operation setting 3 10
4203 Point operation setting 4 20
4220 Point number 4
4300 Command code 38
2) Program
FOo10
— ] GET 00001 04370  MOOO oooo4 |-
GET 00001 04374  DOOOD  ooozo b
PODOD  POOID  PODIZ
— ] ] ] 1 PUTP 00001 04317 o000l ooooi |-
PUTP 000D 04300 00036  ooool |-
POOO] POOID  POOIZ
—] ] | ] 17 ] PUTP 00001 04300 00001  poool |-
PODOF  POOIOD  POOT] PO01Z
—| ] | ] 17 ] |f —PUTP 00001 n4z00 oooor  oooot
— PUTP  DOODI 04201 ooooz  ooool |
— PUTP  0OODI 04202 oomio oooot b
— PUTP 00001 04203 00020 ooool |-
— PUTP  0O0ODI 04220  0O004  oooot b
_ PUTP  DOODI 04300 0O038  ooomt b
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| 11.2 Application Program

11.2.1 Position Teaching and Speed Teaching by MMI
1) System configuration

e —_—> 0 1-2 3
Word no.

GM4- | KaP- | Gal- | GaF- | GaL-
PA2A | 15AS | D22A | PP20 | FUEA

Touch Screen

[
»

Push Button
switch Sorvo Amp

X

;
>

Motor

Transfer body

Encoder

2) Description
After setting goal position, normal rotation speed, reverse rotation speed in Touch Screen by using
teaching command, if you start after homing, Servo motor starts to rotate as much as position and speed
move data set in Touch Screen.
As RAM teaching mode is used as the program by position teaching and speed teaching, the number of
teaching is not limited.

3) Used device

Device Description
P0000 X axis error reset, output prohibit release switch
P0001 X axis homing switch

P0002 X axis position teaching switch

P0003 X axis normal rotation speed teaching switch
P0004 X axis reverse rotation speed teaching switch
POOOF X axis start switch

P0010 X axis command receive signal

P0011 X axis signal in operation

P0012 X axis error status signal

P0020 X axis start signal

D0500 ~ D0501 | X axis position teaching data
D0540 ~ D0541 | X axis normal rotation speed teaching data
D0542 ~ D0543 | X axis reverse rotation speed teaching data

MO00 ~ M003 | X axis status information read (operation status bit information/ axis information/
external 1/O signal status)
DO0000 ~ D0006 | X axis operation information read (current position/speed/step no./M code/error
information)
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4) Operation Order

P0001(Homing) switch ON,OFF => P0002(Position teaching) switch ON,OFF => P0003(normal rotation
speed teaching) switch ON,OFF => POOOF(Start) switch ON,OFF => PO0004(reverse rotation speed
teaching) switch ON,OFF => POOOF(Start) switch ON,OFF

5) Operation Data Setting

' . Operati | Operati| Goal |. Circglar Operatio | Dwell _Circular.
! Items of Step | Coordina| Control o interpolation aux. Acc./De ; interpolati
Position data | M e method on on position point M code .10, n speed time on
IR pattern | method |  [pulse] [pulse] [pis/s] O1 | girection
: 1 | Absolute | Position | End | Single | 10000 0 0 1 500 20 CW
X setting
2 | Absolute | Position End | Repeat 0 0 0 1 500 20 Cw
6) Internal Memory Setting
Address of Teaching Teaching Teaching
Internal Contents of Internal memory setting value setting value setting value
memory (P0002) (P0O003) (PO004)
4301 Teaching step no. 1 1 2
4318 RAM teaching(0),ROM teaching(1) 0 0 0
4319 Position teaching(0), 0 1 1
speed teaching(1)
4320 ~ 4321 | Teaching data setting D0500~D0501 | D0540~D0541 | D0542~D0543
4300 Command code 27 27 27

0 Teaching data setting value set in Touch Screen is saved as the setting value.

7) Operation pattern

Speed
A

Normal rotation speed

Position

Reverse rotation speed

Start

On

-
| o

command

On
In operation

<l
vy
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8) Program
FOO10
— ] GET 00001 04370 HOOD ooona -
GET 00001 04374 DOOOO 00007 |
POO0D FODID POOIZ
— ] 1 ] ] PUTP 00O 04317 00DD1 ooooi |-
PUTP 00001 04300 00036 000l |-
POOOI  POOID POOII  POOIZ
—| ] ] 17 ] |# ——PUTP  DODDI 04300 000D oooo1 |-
POO0Z  POOID POOI  POOIZ
—| | ] 17 ] |f —rPUTP_ 00001 04301 ooooi oooot |-
~ PUTP 00001 04318 00000 ooooz b
~ PUTP 00001 04320 DOSO0 oooo2 |-
_ PUTP 00001 04300 00027 ooool b
POOOZ  POOID POOIY POOIZ
—| | ] ] 17 ] |f —rPUTP_ 00001 04301 ooooi oooot |-
~ PUTP 00001 04318 00000 ooool |
~ PUTP 00001 04319 00001 ooool b
~ PUTP 00001 04320 DOS40  ooooz2 |-
_ PUTP 00001 04300 00027 ooool b
POOO4  POOID POOII  POOIZ
—| ] ] 17 ] |# —rPUTP__ DODDI 04301 00002 o001 |-
~ PUTP 00001 04318 00000 ooool |-
~ PUTP 00001 04319 00001 ooool b
~ PUTP 00001 04320 DOS42  0ooo2 |-
_ PUTP 00001 04300 00027 ooool b
POOOF  POOTT  PODIZ
| ] 14 ] ]¢ ] D Ponzo
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11.2.2 End Operation, Go-on Operation, Continuous Operation Positioning

1) System Configuration

System configuration is same as Art. 11.2.1.

0 The methods to fix the origin are 3 types : the method by origin return (homing), the method by floating point, the method by
current position preset.

2) Used device

Device Description
P0O000 X axis error reset, output prohibit release switch
P0O001 X axis homing switch
POOOF X axis start switch
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
P0020 X axis start signal
MOO00 ~ M003 | X axis status information read (operation status bit information/ axis information/
external 1/O signal status)
D0000 ~ D0O006 | X axis operation information read (current position/speed/step no./M code/error
information)

3) Operatin Order

P0001(Homing) switch ON,OFF => POOOF(Start) switch ON,OFF 4 times

ltems of St Coordi | Operati | Operati| Goal |. Circglar Acc./D Operatio | Dwell _Circular.
o ngp oo:9 inat rig?r:?d on on position |nterptzjliﬂzn aux. | code é:.cho.e n speed time |nte£]0Iat|
Position data pattern | method | [pulse] [pulse] [pls/s] [O] direction
1 Relative | Position End | Single 1000 0 0 1 1000 20 Cw
2 Relative | Position End | Single 2000 0 0 1 2000 20 Cw
3 Relative | Position | Go-on | Single 3000 0 0 1 3000 20 Ccw
I 4 Relative | Position | Go-on | Single 4000 0 0 1 4000 20 Ccw
X setting 5 Relative | Position | Go-on | Single 5000 0 0 1 5000 20 CwW
6 Relative | Position End | Single | 10000 0 0 1 6000 20 Cw
7 Relative | Position | Conti. | Single | 20000 0 0 1 7000 20 CwW
8 Relative | Position | Conti. | Single | 30000 0 0 1 8000 20 Cw
9 Relative | Position End | Repeat 0 0 0 1 9000 20 Ccw
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5) Operation pattern
Speed
Normal
rotation
8kpps
Tkpps
6kpps '
Skpps '
4kpps '
3kpps |
2kpps '
1kpps i POETPH
1000 3000 6000 10000 15000 25000 45000 7000
step no. 9 Step no.1 Step no.2 Step no.3 Step no.4 Step no.5 Step no.6 Step no.7 pno.8
9kpps
Reverse. End(Repeat)
rotationI
Start command fbn j?n E)n - The following start command acts
(POOOF —| —| “Step no.1”.
6) Program
FOO10
— ] GET 00001 04370 HOOO ooona |
GET aoon 043574 Dooon goooe I—
F‘EIEIEI::I FOO1 |EI FOO7 F
— | ] ] PUTP 00001 04317 00001 oooot |-
PUTP aoont 04300 000356 aooon I—
FOOMO FOO10 FOOT POO1 2
—| | | 17 ] |f —PUTP 00001 04300 0ooo1  ooodl -
FOOOF POOT rOOTZ
— ] 17 17 D Pobz0 |
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11.2.3 Positioning by M code

1) System Configuration

System configuration is same as Art. 11.2.1.

2) Used device

Device Description
P0000 X axis error reset, output prohibit release switch
P0001 X axis homing switch
P0002 X axis M code release switch
POOOF X axis start switch
P0010 X axis command receive signal
P0O011 X axis signal in operation
P0012 X axis error status signal
P0020 X axis start signal
MO00 ~ M003 | X axis status information read (operation status bit information/ axis information/
external 1/O signal status)
DO0000 ~ D0006 | X axis operation information read (current position/speed/step no./M code/error
information)

3) Operation Order

P0001(Homing) switch ON,OFF => POOOF(Start) switch ON,OFF => P0002(M code release) switch
ON,OFF => PO0OOF(Start) switch ON,OFF => P0O002(M code release) switch ON,OFF => P0002(M code
release) switch ON,OFF => POOOF(Start) switch ON,OFF => P0002(M code release) switch ON,OFF =>
P0002(M code release) switch ON,OFF

0O Please refer to

Start command, M code OFF command of Operation pattern.

4) Operation Data Setting

o Operati | Operati| Goal Circular Operatio | Dwell Circular
Items of Step | Coordinat | Control P P I interpolation aux. Acc./De| P . interpolati
! - o e method on on position point M code o n speed time on
+ Position data ' . no.
ooone pattern | method |  [pulse] [puise] [pis/s] E1 | girection
1 Absolute | Position End | Single | 10000 0 1 1 1000 100 Cw
2 Absolute | Position | Conti. | Single | 20000 0 5 1 1000 100 Cw
3 Absolute | Position | Conti. | Single | 30000 0 10 1 2000 100 Cw
X setting
4 Absolute | Position End | Single | 40000 0 20 1 3000 100 Cw
5 Absolute | Position | Go-on | Single | 50000 0 30 1 4000 100 Cw
6 Absolute | Position End | Repeat 0 0 40 1 5000 100 Cw

5) Extended Parameter Setting

| Extended parameter | Mcode output |  2:AFTER |
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5) Operation pattern

4kpps
3kpps
2kpps
1kpps

Start command

(POOOF),

In operation
(P0O011)

In dwell
(MOOOF)

Normal rotation

10kpps—
Reverse rotation,

Speed

A

End Continuous,

/ N\

Continuous,

End

Go-on

Time

\

on

10000
Stepjno.1

Step

00 30
no.2 Step

00 40
no.3 Step

00
no. 4

50000
Step,no.5,

End(Repeat)

The following start con?
Step no.”0”.

tep no.6

imand acts

s 4oz 4
1

Ll [®)
1

on

Ll [®)
1

On

M code signal
(M0003)

M code no.
(D000S5)

1]

M code OFF command
(P0002)

5

~N

M code signal

M code OFF command
(P0002)

M code mode : With
On

(MO0O3),

M code no.
(D000S5)

On

10

30

40

>

j/Q

O In case of Continuous Operation mode, M code signal is changed with the corresponding M code no. without stop whenever

operation step no. is changed , and the operation continues.

0 In case of Go-on Operation mode, if M code signal is ON, it is required to change M code ON signal with “OFF" before operating
the next operation step no.

6) Program
FOOTD
— | 1 GET 00001 04370 HOOD nooos |
GET 00001 04374 DOODD  0OOO7 |
PODOD  POOTD PODIZ
— 1 1 1 PUTP  DDDOI 04317 00001 ooool |-
PUTP  0DOO1 04300 00036 00001 |
PODO]  PODID POOII POOIZ
—] ] 1] 17 ] |/ —PUTP__ 00001 04300 00001 oo0o01 R
POD0Z  PODID MOOO3  POOI2
— | ] ] |/ —PUTP__ 00001 04300 00022 00001 R
POOOF  POOT]  PODIZ
—] ] I ] 17 ] D poozo |
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11.2.4 2 axis Linear Interpolation Operation

1) System Configuration
System configuration is the system that Y axis SERVO motor is added to Artc. 11.2.1 X axis SERVO

motor.

2) Used device

Device Description
P0O000 X, Y axis error reset, output prohibit release switch
P0O001 X, Y axis homing switch
POOOF 2 axis linear interpolation operation switch
P0010 X axis command receive signal
P0011 X axis signal in operation
P0012 X axis error status signal
MOO00 ~ M003 | X axis status information read (operation status bit information/ axis information/

external 1/0O signal status)

D0000 ~ DO006

X axis operation information read (current position/speed/step no./M code/error
information)

P0015 Y axis command receive signal
P0016 Y axis signal in operation
P0017 Y axis error status signal
MO010 ~ M013 | Y axis status information read (operation status bit information/ axis information/

external 1/0O signal status)

D0010 ~ D0016

Y axis operation information read (current position/speed/step no./M code/error
information)

3) Operation Order

P0O001(Homing) switch ON,OFF

interpolation) switch ON,OFF

Items of

Position data

X setting

Items of

Position data

Y setting

=> POO0OF(linear interpolation) switch ON,OFF => POOOF(linear

. . Circular . Circular
Step | Coordinat | Control Operati| Operat anl interpolation aux. Acc./De Operatio D.WE” interpolati
on on position . M code n speed time
no. e method attern | method | [pulse] point c. no. [pls/s] 0] on
P P [pulse] P direction
1 Absolute | Position End | Single 3000 0 0 1 1000 100 Cw
2 Absolute | Position | Go-on | Single 8000 0 0 1 1000 100 Cw
3 Absolute | Position | Go-on | Single | 10000 0 0 1 1000 100 Cw
4 Absolute | Position | Go-on | Single 8000 0 0 1 1000 100 Cw
5 Absolute | Position | Go-on | Single 3000 0 0 1 1000 100 Cw
6 Absolute | Position | Go-on | Repeat| 1000 0 0 1 1000 100 Cw
. . Circular . Circular
Step | Coordinat | Control Operati | Operat G(.)z.il interpolation aux. Acc./De Operatio D.WQH interpolati
on on position . M code n speed time
no. € method attern | method | [pulse] point ¢ no. [pls/s] [O] on
P P [pulse] P direction
1 Absolute | Position End | Single 2000 0 0 1 1000 100 Cw
2 Absolute | Position | Go-on | Single 2000 0 0 1 1000 100 Cw
3 Absolute | Position | Go-on | Single 5000 0 0 1 1000 100 Cw
4 Absolute | Position | Go-on | Single 8000 0 0 1 1000 100 Cw
5 Absolute | Position | Go-on | Single 8000 0 0 1 1000 100 Cw
6 Absolute | Position | Go-on | Repeat| 5000 0 0 1 1000 100 Cw
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5) Operation pattern

Y axis Position address value

A

8000—] Stepno.:5

Stepno. : 4

7000—
6000—
5000— Step no. : 6 Stepno. : 3
4000—

3000—

2000—

Stepno. : 2

- Stepno.: 1
7
1000— -

Lk w X axis Position address value
Origin I I I I I I I I I I I I =
1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000

6) Program
FOO10
— | GET  DDDOI 04370 HOOO oooo4 |-
GET 00001 04374  DOOOD 00007 |
FOO1D
—| | GET  DDDO1 OB770  HO1O oooos |-
GET 00001 08774 DOOIO 00007 |-
PODOD  POOIO POOTZ
— | I |} PUTP 00001 04317 00001 ooooi |
FUTP  DODOT 04300 00036 00001 |-
PODIS  POOIT
—| ] |} PUTP  DDDOI OB7I7 00001 00OO1 |
PUTP  DODO1 08700 ODO36 00001 |
PODDI  POOID POOIY  PODIZ
—| 1 ] 1] |/ ——PutP__Doooi 04300 ooool  ooool |-

F‘DDI:& FOO1E F‘DDIlT"

1 17 1 |# }——PuTP DODOI 08700 00001 00001

POOOF  PODIOD  POO1I POOIZ  POOIE  POOIT
— — — >0
>
> 2
0 PUTP  0DOOOT 04301 00000 00001

1 PUTF 00001 04308 00003 0000t

2 PUTF 000D 04300 00005 o0oot

11-44



Chapter 11 MK Program

11.2.5 Position Teaching by Jog Operation and Inching Operation

1) System Configuration

lOWordno. —» 0~1 2 3~4

GM4- |K4P- |G4l- |Gal- | G4F-
PA2A | 15AS |D24A [D22A |PP10

Sorvo Amp
Motor Amp
X axis
> > Transfer body
Encoder :I

P0020 ——
0 © Errorreset
P0021 —— .
———-C0O O Homing

R —
MO O Jog high speed normal rotation
P0023 —— . .
———O O Jog high speed reverse rotation
P0024 ——

L 0 0O Inching normal direction(+)

P0025 — . i
. 0 © Inching reverse direction(-)

P0026 5 o Position teaching

POOZF i gpan

BCD Digital Switch (4digit X 2)

Inching setting

P0000 ~ POO1F
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2) Used device

Device Description
P0020 X axis error reset, output prohibit release switch
P0021 X axis homing switch
P0022 X axis Jog high speed normal rotation switch
P0023 X axis Jog high speed reverse rotation switch
P0024 X axis inching normal rotation switch
P0025 X axis inching reverse rotation switch
P0026 X axis position teaching switch
PO0O2F X axis start switch
P0030 X axis command receive signal
P0031 X axis signal in operation
P0032 X axis error status signal
P0040 X axis start signal
D0000 ~ D0O001 | X axis current position
D0100 ~ D0101 | Incing normal rotation setting value
D0102 ~ D0103 | Incing reverse rotation setting value
MOO00 ~ M003 | X axis status information read (operation status bit information/ axis information/
external 1/0O signal status)
D0000 ~ D0006 | X axis operation information read (current position/speed/step no./M code/error
information)

3) Operation Order

P0021(Homing) switch ON,OFF => P0022(Jog high speed normal rotation) switch ON,OFF =>
P0023(Jog high speed reverse rotation) switch ON,OFF => Inching transfer amount setting by BCD
digital switch => P0024(inching normal rotation) switch ON,OFF => Inching transfer amount setting by
BCD digital switch => P0025(inching reverse rotation) switch ON,OFF => P0026(position teaching)
switch ON,OFF => P0021(Homing) switch ON,OFF => PO02F(Start) switch ON,OFF

o Operati | Operati| Goal Circular Operatio | Dwell Circular
ltems of Step | Coordinat | Control P P - interpolation aux. Acc./De P ; interpolati
' - o e method on on position point M code .o n speed time on
' Position data ' e
| Tostion data pattern | method | [pulse] [puise] [pis/s] O7 | girection
1 Absolute | Position End | Single 0 0 0 1 1000 100 Cw
X setting
2 Absolute | Position End | Single 0 0 0 1 0 0 Cw
5) Operation pattern
Speed
A
\]Og h|gh Speed normal rotation ------------------------------------------ '4“
Position

Jog high speed re

Start com

verse rotation

\

On

mand
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6) Program
FOO10
— ] GET 00002 04370 HOOD ooood |-
GET 00002 04374  DOOOO 00007 |
PO0Z0  POO3D  POD32
—| | | ] | ] PUTP  DDODZ 04317 00001 o000t |-
PUTP 00002 04300 00036 00001 |
POD21  POO3D  POD3!  POD32
—] ] | 17 ] |/ F—PutP 00002 04300 00001 ooodl |-
POD22  POD32
— ] 7] SET  Pona3 |
POR1
N—

SET  PO0a3 |-
PO032
h

F‘I:II:IZitl F‘DDSP F‘EII:I3|1 F‘EIEIEEZ

— —

DEINF  POOO Do100

‘— FUTP 00002 04302 00100 o000z

PUTP 0000 04300 oools a0oot

F‘I:II:IZ:S F‘DDSP F'I:IEI3|1 FO03Z

— — —

=
=
 —
=
]

oo1o0 -000000001 00102

‘— PUTP 00002 043502 00102 0000

F‘EIEIZP F‘DDEP F‘EIEIEII F‘EIEISiZ

u
n
u
n
u
PUTP 00002 04300 00018 oo0O1 |
u
n
u
u
u

—] ] ] 1] |/ }—rPUTP 00002 04301 00001 OOOOI
— PUTP 00002 04318 00000 00002
— PUTP 00002 04320  DOOOO 00002
— PUTP 00002 04300 00027 0000

PODZF  POO3]  POD3Z
| 17 171 D PO040
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11.2.6 Speed Change, Next Move

1) System Configuration

1/O Word no.

— 0~1 2 3~4

GM4- | K4P- |G4l-  [G4l- | GAF-
PA2A | 15AS |D24A |D22A | PP10

2) Used device

Sorvo Amp

Motor Amp

X axis

> > Transfer body

P0020 ——
————0O O Errorreset

MO o Homing

PR
MO O Next Move

PR
Mo O Opertion step no. change

P0024 ——
———0 O Speed change

MO_'_O Start

BCD digital switch (4digit X 2)

P0000 ~ POO1F | | | | | | | |

Speed change value setting

Device Description
P0020 X axis error reset, output prohibit release switch
P0021 X axis homing switch
P0022 X axis Next Move switch
P0023 X axis operation step no. change switch
P0024 X axis speed change switch
POO2F X axis start switch
P0030 X axis command receive signal
P0031 X axis signal in operation
P0032 X axis error status signal
P0040 X axis start signal
D0100 ~ D0001 | Speed change setting value
MO00 ~ M003 | X axis status information read (operation status bit information/ axis information/
external 1/O signal status)
DO0000 ~ D0O006 | X axis operation information read (current position/speed/step no./M code/error
information)
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3) Description
After changing position speed with speed change value set by digital switch during positioning operation
by after homing and carrying out the next step operation by Next Move command during continuous
operation by operation step no. change, positioning operation is completed.

4) Operation Order
P0021(Homing) switch ON,OFF => PO02F(Start) switch ON,OFF => Speed change value setting by BCD
digital switch => P0024(Speed change) switch ON,OFF => P0023(operation step no. change) switch
ON,OFF => PO02F(Start) switch ON,OFF => P0022(Next Move) switch ON,OFF

‘ . . Circular . Circular
ltems of Step . Control Operati| Operat anl interpolation aux. Acc./De Operatio D.WE” interpolati
, o Coordinate method on on position point M code .o n speed time on
i Position data ' S
; Toorion fa pattern | method | [pulse] [puise] [pis/s] O1 | girection
1 Absolute | Position | Go-on | Single | 100000 0 0 1 1000 100 Cw
2 | Absolute | Position | Go-on | Single | 150000 0 0 1 5000 100 CwW
3 Absolute | Position End | Repeat 0 0 0 1 10000 100 Cw
DX setting
10 | Absolute | Position | Conti. | Single | 200000 0 0 1 2000 0 Cw
11 | Absolute | Position | Conti. | Single | 250000 0 0 1 10000 0 Cw
12 | Absolute | Position | End | Repeat 0 0 0 1 15000 0 CwW
6) Operation pattern
Speed
Normal A
rotation
Continuous
10kpps |
_ Go-on
5kpps | Go-on
4kpps _|
Continuous
3kpps
2kpps ;
/ Tie
Lpps 7Y 1§00bo 150000 200000 250000\ o
: Step ho.1 Step np.2 Step no. 3 tep no. 10 Step no. 11 Step no. 1.
10kpps | i [
i nd(Repeat)
15kpps _| i R
i nd(Repeat
Reverse i
rotation :
on on
tart command The following start command dcts
(P0O02F)__ Y —| Step no.”1”.
on
In operation
(P0021)
dn f6) . E) on
In dwell Y Y Y
o i ﬂ v
Oon
d ch Y
Peet pooc by
On
Next Move Y

(P0022)
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7) Program
FOO1D
— ] ] GET 00002 04370 HOOD ooooa |
GET 00002 04374 DOOOD 00007 |
PO0ZD  PO03D  POD32
—] ] | | | PUTP 00002 04317 00001 o000t |-
PUTP 00002 04300 00036 ooool |-
PO0Z] PO POD31  POO3?
—| ] ] 17 ] |f —PuTP  0OD0OZ 04300 ooool ooool -
PO0ZZ  PO0O30  MODOD  POO3?
—] ] I |/ —PuTP  DODOZ 04300 00017 ooool -
PO0Z3  PO0O30D  POD32  POO32
—| ] ] 1] |# —rPuTP_ DODDZ 04301 om0 ooool -
— PUTP_ 00002 04300 00020 oooot |-
PO0Z4  PO0O30D  POD32  POO3?
—| ] ] 1] 1] DBINP _ POOD poton |-
~ PUTP_ 00002 04304 DOIOD ooonz |-
— PUTP_ 00002 04300 00015 oooot |-
POOZF  PO03]  POD32
—] ] 17 17 D PoD4D |
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Chapter 12 Operation Order and Installation

12.1 Operation Order

0 Here describes the Operation order in case of positioning operation by positioning

( l D

|5e|ect pulse output type of positioning module.

| Select one from Open Collector and Line Driver.

|Fix positioning operation method and control unit | Fix the homing method, coordinate, operation mode, control

l unit for positioning operation.

|Insta|| positioning software package to computer.

v

Positioning data preparation by software package Prepared by software package.

O Positioning parameter (X, Y, Z axis)
O Operation data (X, Y, Z axis)

v

|Insta|| positioning module to the base. |

v

Positioning module,drive machine,motor, connection between external machine |

v

Drive Unit Ready signal, high/low limit signal, emergency stop

y

|Cab|e connection between Computer and RS—232c port of CPU |

v

signal should be ON in wiring.

|Power application to PLC systenm. | Power application when CPU module is “ STOP”

Fositioning module system test | Wiring status check by positioning module LED indicator or
l software package

ketting data write by positioning module on PC | Written by software package

Positioning startup and various data setting/ change/monitoring Operated by software package startup mode.

[ Origin address setting Check 1f positioning parameter, position data, speed data

[ positioning data setting (address) by teaching function, jog setting value is correct and save them by changing if

operation, manual pulse generator. necessary.

'

|Positioning program write | GMWIN or KGL-WIN

'

|Positioning operation by CPU module & positioning module |

y
e
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12.2 Installation

12.2.1 Installation Environment

This machine has a good reliability regardless of installation environment but cares should be taken
in the following items to guarantee the reliability and safety of the system.

1) Environment Condition
- Install the control panel available for water-proof, anti-vibration.
- The place free from continuous impact or vibration.
- The place not exposed to direct rays.
- The place with no dew phenomena by rapid temperature change.
- The place where surrounding temperature maintains 0-550 .

2) Installation Construction
- In case of processing the screw hole or wiring, cares should be taken not to put the wiring
remnants to PLC inside.
- Install on the good place to operate.
- Do not install the high voltage machine on the same Panel.
- The distance from duct or surrounding module shall be more than 50mm.
- Ground to the place where surrounding noise environment is good enough.

12.2.2 Notices in Handling
Here describes the notices in handling the positioning module from opening to installation.
1) Do not fall down or apply the strong impact.
2) Do not remove PCB from the case. It may cause the failure.
3) In wiring, cares should be taken not to put the wiring remnants or foreign materials to the upper part of
module. If something entered, it should be removed.
4) The removal of module in the status of power ON, is prohibited.

12.3 Wiring

12.3.1 Notices in Wiring

1) The length of connecting cable between positioning module and drive machine shall be as short as
possible. (Max. length : 2m).

2) For cross current and external 1/O signal of positioning module, it is required to use the separate
cables to avoid the surge or induction noise generated from the cross current.

3) The wires should be selected considering surrounding temperature, allowable current and it is
recommended to be more than max.size AWG22(0.30 ).

4) In wiring, if it is too close to the high temperature machine or material or it is directly contacted to the
oil for a long time, the short-circuit will occur that may cause the damage or malfunction.

5) Make sure to check the polarity before applying the external contact signal to the terminal board.

6) In case of wiring the high voltage cable and power cables together, the induction obstacle occurs
that may cause the malfunction or failure.

7) In case of wiring by the pipe, the grounding of pipe is required.

8) For the power supplied from outside (DC 5V, DC24V), it is required to use the safe and stable power.

9)In case that there is considered to be the noise source in wiring between positioning module and
drive machine, it is required to use and connect Twist pair and sealed cable for the wiring of output
pulse that comes from the positioning and enters into the motor driver
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12.3.2 Connection Example of Servo and Stepping Motor Drive Machine

1) MR-HO A Connection (Line drive)

Revival option

i Servo Notor
_ o !
Power o~ MR-H A U~
30 AcC200v —0 v v
JE—1 W w
= E
= L=
Detector
Withi CN2
Within 10m =|I oNL
G4F-PP1/2/3D SG 11
o SG 40
v+ 25 | High linit 2 & | “yExternal BiG G 76
o 26 |Lov linit L o ——pSevo O SON 12
STOP 27 |odemal st g ool Tprs 15
DOG 28 JADDroX. origin g b o o loraue linit [ 13
VTP 29 [P stitching_g p—a_olomal linit__7ep 38 Jithin son
ECVD 30 xternal com. Lo ofeverse linit [Tgy E
J06- 31 |l reverse g 20
Con 32 be2av 2
37
17
FP+ 21 10 CN3 Nonitor output 10K
FP- 22 11 4 MO1
RP+ 23 35 3 MO2
RP- 24 36 1 MOG {
DRVIN 33 49 ) Hithin 21 R
DRVIN COM 34
HOME +5V 37 i’ Lz 8
HOME COM 38 a LZR 9
WPG A+ 1 1 5\; 2 d detecti
ero speed detection
VPG A 2 N P "?Al VoD 21
PG B+ 3 B -© 5P 23
MPG B- 4 _,’W@ failurg ALM 28
PG RA2
External simultaneous start
CON 7 |——o0
ENG 8 Emergency stoj
Con 10 |— 228V
ZONE 1 11 TR T
ZONE 2 12 Analog torque limit comand (+] TLAP 27
Z0NE 3 13 +10V/nex. current e 28
ZONE COM 14
N15R 26
Analog torque limit comand(y) TLAN 29
-10v/mex. current s 30
SD 50
Within 2n
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2) MR-J2/J2S-0 A Connection (Line drive)

(1) G4F-PP1/2/3D

HC-MF HA-FF

MC MR-J2S- A
L1 TE1 u
Power
3phase 200VAC tg \\I/V §
L11 I:%
L21 PE
CTE2
5 PE \_l_
P 24vDC / B2 electronic brake
o OPP of Servo ON signal
Within 10m \ Cutoff by alarm signal detector
|
G4F—PP1/2/3D CcN2
OPC 11
FP+ 21 PP 3
FP- 22 )l PG 13
RP+ 23 NP 2
RP- 24 )l NG 12
DRVIN 33 RD 19
DRVIN COM 34 )l COM 9
CR 8
SG 10
HOME +5V 37 — 52 3 — (;::)3 ; =
HOME COM 38 — LZR 15 2 RXD J SD
Ov+ 25 1 L6 |{ gx?) Personal
11 6 computer
V- 26 g T = w3 ! RS
STOP o7 |tamlste g | rlate = T L eS
D0G 26 |hrk. st g CN1E DR
TP 29 |VIP suitching 5 o ExternalEMG g 15 |: &®
EOWD 30 | otermal com. g oo BVOON Iy 5
706 31 |Raleerse g 4 Reset RES 7 Monitor output
on ER G Proporti(fna.l control C 8 7
d—_g—Torque limit T 3 3 10k  Max. 10mA
WPG A+ T *3 , Normal limit 5P 16 14 A
VPG Ao > 4 *3 _ Reverse limit o [0 e 10k
MPG B+ 3 SG 10 Plate
WPG B~ 4 G 20 Within 2m
VDD 3
COM 13
RALI™ AL 18
CON 7 failure RA2[™75p 19
ENG 8 zero sp_eed detec_tio_n RA3[TLC 3
o T in torque limit
ZONE 1 1 D%‘ s [TPIER 11
ZONE 2 12 Analog torque limit TLA 12
T 3 = +10V/max. current 3 T
ZONE COM 14 SD Plate
Within 2m
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(2) G6F-PP1/2/3D

HC-MF HA-FF
Series motor

NE MR-J2S—- A
i TEL U
Power V2
3phase 200VAC
W,
PE I:%
PE \_L
24vDC B2 1 clectronic brake
. OPP of Servo ON signal
Within 10m Cutoff by alarm signal detector
G6F—PP1/2/3D CeN2
OPC 11
= Iy | P 3 L
FP- 22A — PG 13
RP+ 23A | NP 2
RP- 24A — NG 12
DRVIN 33A | RD 19
DRVIN COM 34A — COM 9
CR 8
SG 10
CN3
HONE +5V 37A = 1z 5 7 ™0 ( RD
HOVE COM | 36A 2R 15 > =0 /I D
o = 1 LG l( GND Personal
Low limit = L6 S0 f computer
ov- 26h IS 1 = T e RS
STOP Z7A [Rtemal sty 5 B3 Plate = o |: Cs
DOG 28A |Amrox. origin CN1E DR
VTP 208 |2 stitchin External EMG BED 15 |: ER
EOWD E External _comn. Servo ON SN 5
Reset
306~ 3IA [Lreerse o < — — Fes 4 Monitor output
] ) roporuo‘na‘ contro T 3 "
‘ —  Torque ‘I|rr‘1|t T ) 3 10k Max. 10mA
*
VPG A O 3 g"'ma' "If”"_ 53 1% [ A
VPG A J - ® p *3 everse limit TSN 7 3 10k
MPG B+ 3A _[__-@ SG 10 Plate
WPG B- 4A VO S6 20 Within 2m
MPG : VDD 3
COM 13
i RA1]
- External simultaneous start il e AN 8
ON ailure 2|
ENG zero speed dete(,;_tio_n RA3} ﬁz 169
Ton in torque limit
Analog torque limit PISR 1
+10V/max. current TLA 12
LG 1
. SD Plate
Wi 2m
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3) MR-J2/J2S-00 A Connection (Open Collector)

(1) G4F-PP1/2/30

HC-MF HA-FF
Series motor

MC MR-J25— A
L1 TE1 u
Power
L2 v
3phase 200VAC L3 M
L11
L21 PE
CTE2 PE
o et
P 24vDC electronic brake
- CN1A OPP of Servo ON signal
Within 10m | Cutoff by alarm signal detector
|
GA4F-PP1/2/30 CN2
OPC 11
FP+ 21 | P 3
FP- 22 — PG 13
RP+ 23 | W 2
RP- 24 — NG 12
DRVIN 33 | RD 19
DRVIN COM 34 — COoM 9
CR 8
SG 10
CN3
HOME +5V 37 — [¥2 5 = 5 ; )
HOME COM 38 _ 2R T - — ;l =)
o 25 1 LG { N0 { personal
Ry = 11 LG /l GND | computer
- LG 1 RS
5 LG
STOP 27 | External sFog- o ) Tiate = = =
DOG 28 |-Aporox. origin_g CNIE R
VTP 29 | IP switching g : : External EMG NG G =
ECND 30 |External com. L Servo ON < =
0
J06- 31 Jog_reverse Py « _ . Reset i RES 7 Mornitor output
CoM 32 p Propomtfna.l control e 3 7
o — Torque limit T 3 3 10k Max. 10mA
MPG A+ 1 © *3  Normal I|r.n|t. TP 6 7 7
VPG A- 2 ® p *3 Reverse limit TSN 0] 5 10k
MPG B+ 3 -© SG 10 Plate
WPe 8- 4 © S6 G Within 2m
MPG VDD 3
COM 13
RA1
External Simultaneous start _ ALM 18
CON 7 p——o failure RA2[™75p 19
ENG 8 zero sp_eed detec_tlo_n rRA3[™TIC 5
Ton T in torque limit
ZONE 1 11 el T Ty
ZONE 2 12 Analog torque limit A 7
ZONE 3 [E) +10V/max. current 8 T
ZONE COM 14 SD Plate
Within 2m
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(2) G6F-PP1/2/30

HC-MF HA-FF
Series motor

NE MR-J2S—- A
i TEL U
Power V2
3phase 200VAC
W,
PE I:%
PE \_L
24vDC B2 1 clectronic brake
. OPP of Servo ON signal
Within 10m Cutoff by alarm signal detector
G6F—PP1/2/30 CeN2
{be2av e m
= Iy | P 3 L
FP- 22A — PG 13
RP+ 23A | NP 2
RP- 24A — NG 12
DRVIN 33A | RD 19
DRVIN COM 34A — COM 9
P COM 38A CR 8
24V 40A SG 10
CN3
HONE +5V 37A = 1z 5 7 ™0 ( RD
HOVE COM | 36A 2R 15 > =0 /I D
o = 1 LG l( GND Personal
Low limit = L6 S0 f computer
ov- 268 1 1 = T e RS
STOP Z7A [Rtemal sty 5 B3 Plate = o |: Cs
DOG 28A |Amrox. origin CN1E DR
VTP 208 |2 stitchin External EMG BED 15 |: ER
ECWD 308 |xtemal com. 5 ) SCrvoON B 5
Reset
J06- 3IA [Lreerse o - — | RES 14 Monitor output
] roporuo.na. contro T 3 "
‘ —  Torque ‘I|rr‘1|t T ) 3 10k Max. 10mA
*
VPG AF 3 3 gormal |l|r:an Top 6 " A
VPG Ac J - ® *3 everse limit TSN 7 3 10k
MPG B+ 3A _[__-@ SG 10 Plate
PG B- 4A ov @E S6 20 Within 2m
MPG : VDD 3
COM 13
i RA1]
- External simultaneous start il e AN 8
ON ailure 2|
ENG zero speed dete(,;_tio_n RA3} ﬁz 169
Ton in torque limit
Analog torque limit PISR 1
+10V/max. current TLA 12
LG 1
. SD Plate
Wi 2m
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4) MR-JO A Connection (Line drive)

n—— R
power /"?‘t
30 AcC200V 7~
— 3 o
Within 10n R
1
GAF-PP1/2/3D oNL
I SG 13
oV 25 i linit o, e m
V- 26 polinit 5 o 9 ¢ gm0l F5ov %8
STOP 77 joxtemal stp S~y & [ = Reset RES )
DOG 28 [ABRIOX. Origin g™, ¢ o g Torawe linit 7 33
VTP 29 |VIPswitching 5, 4 a Normal limit ) e
ECMD. 30 external com. S~—ru a pReverse linit [ Tay 31
J0G- 31 |ldreverse o, VIN e
o g LY - =
: E\o— CR 32
SG 15
FP+ 21 L PP 20
FP- 22 )l PG 19
RP+ 23 NP 22
RP- 24 )l NG o1
DRVIN 33 i’ RD 24
DRVIN COM 34 ~
HOME +5V 37 -t P15R 1
HOME COM 38 P -
VDD 36
VPG Af T 5V detection T =
NPG A- 7] A failurg ATH 77
MPG B+ 3 16
VPG B- 7
CON 7
EMG 8
COM 10 ;
ZONE 1 1 Analog torque limit 5
ZONE 2 12 +10V/mex. current
7ONE 3 3 Monitor mx. +IrA 4
ZONE COM 14 !
18

Within 2n

ri- =|<| <=

n

CN2

12-8
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5) MR-CO A Connection (Line drive)

Revival resistance (Option)

: HC-PQ
O—O Series motor
Mc | ]
TN
P —0 | 0—0 0—Ou TEL u
ower
" H VA
Single phase  200VAC(A type) or VN W
Single phase  100VAC(AL type) —0 00— o=z
MR-C Aor MR-C Al [%
I~
+ )
- 24vDC / electronic brake
OPP of Servo ON signal
Cutoff by alarm signal detector
Within 10m CN2
GA4F-PP/1/2/3D Je )|
CN1
FP+ 21 f il 9
FP- 22 P PG 10
RP+ 23 f NP 7
RP- 24 Pl NG 8
CR 13
P g 12
HOME +24V 35 ] | V+ 1
HOME COM 38 o Z 4
11
oVt 25 High Timit o Servo ON oo SON 17
o 26 jLou limit Normal LSP 15
STOP 27 External stop o T —o—e Reverse | LSN 14
D06 28 [AIRIOX Origin____ g™ ¢ ALN 2
VTP 29 | \IP_suitching o4 V24 20
ECWD 30 External _comn —
J06- I SR
COoM 32
DRVIN EE) Driver READY 6 o—4¢
DRVIN COM 34
WPG A+ T 1 Vo
VPG A 2 B Ao
B
PG B+ 3 ©
MPG
External simultaneous start
il ! —* 24V power
ENG 8 supply
COM 10 -
ZONE 1 11 2 24V 0.2A
ZONE 2 12
ZONE 3 13
ZONE COM 14
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6) MINAS A Series Connection (Line drive)

Max. 2m |
G4F-PP1/2/3D 1 MINAS A
FP+ 21 21 | PULSE2
FP- 22 9 | PULSEL
RP+ 23 22 | SIGN2
RP- 24 10 | SIeNL
HOME +5V 37 37 |oz-
HOME COM 38 23 | oz+
DRVIN 33 35 | S-RDY+
DRVIN COM 34 34 | S-RDY-
5 o 29 | srRv-Qn
MPG A+ 1 9 CCWL
MPG A- 2 8 CwL
MPG B+ 3 7 COM+
MPG B- 4
ov+ 25
ov- 26 Lo limit
STOP 27 |External stop o — |
DOG 28 |-Approx. origin o v |
VTP 29 |\IP switching T > 24G
ECVD 30 |-External comn T |
J06- 31 |og reverse o
COM 32 > P24V
External
CON 7
ENG 8
COM 10
ZONE 1 11
ZO0NE 2 12
ZONE 3 13
ZONE COM 14
7) PYO Series Connection (Line drive)
Max. 2m _l
G4F—PP1/2/3D 1 PYO
FP+ 21 26 | PPC
FP- 22 27 | PrC
RP+ 23 28 | CNPC
RP- 24 29 | NPC
50 | 5-24vbC
HOME +24V 35 13 | s6
HOME COM 38 11 | CoP
DRVIN 33 41 | SRoY
DRVIN COM 34 49 | 12-24vDC
24 | SG
MPG A+ 25 |s6
WPG A- 5 o 37 | son
MPG B+ Q. 32 | PROT
MPG B- 0. 33 | NROT
23 | 5-24vDC
o =5 | High linit
ov- 26 |Low linit o
STOP 27 |External stop o |
DOG 28 |Aprox. origi o o |
VTP 29 | \IP suitching o o > 24G
ECWD 30 |External com o |
J00- 31 |lod reverse oo
COM 32 > p24v
CON 7
ENG 8
COM 10
ZONE 1 11
ZONE 2 12
ZONE 3 13
ZONE COM 14
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8) CACR(R Series) Connection (Line drive)

Max. 2m

J
|

CACR (R Series)

GA4F-PP1/2/3D Servopack
FP+ 21 21 [ PuLs
FP- 22 9 | *PULS
RP+ 23 22 [ SIGN
RP- 24 10 [ *SIGN
HOME +24V 35 1k 37 |pcot
HOME COM 38 o0 o 8 | S-oN
DRVIN 33 o 6 o 43 | ALM RST
DRVIN COM 34 ) 26 | N-OT

0. 41 | p-0T
v+ 25 [Hich linit oo 7 [ 2avin
o 26 |Lov linit
STOP 27 | External stop o |
DOG 28 | Aprox. origin 6 o |
VTP 29 |MPswitching o~~~y 4
EOWD 30 External comn o > 24G
J0G- 31 |0 reverse 6 o
] > P24V
WPG A+
WPG A-

WPG B+

WPG B-

CON

ENG

COM

ZONE 1 11
Z0NE 2 12
Z0NE 3 13
ZONE COM 14
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9) VEXTA UDX2107 Connection
(1) Open Collector

Max. 2m J
G4F-PP1/2/30 | VEXTA UDX2107

FP+ 21 CW-
FP- 22 Cur+
RP+ 23 CCW-
RP- 24 CCW+
HONE +24V 35 P5V < 6 o H OFF+
HOME_COM 38 56 W OFF-
DRVIN 33 TIMING
DRVIN COM 34 COM

| 4——0H
ov+ 25 | igh linit Connect when required
ov- 26 jLow linit
STOP 27 |External stop o |
DOG 28 |Aprox. origin 0 |
VTP 29 VTP_switching — > 24G
EOD 30 External _comn T |
J06- 31|00 reverse Py
COM > P24V
MPG A+
MPG A-
MPG B+
MPG B-
CON
ENG
COM
ZONE 1 11
ZONE 2 12
ZONE 3 13
ZONE COM 14

(2) Line Drive
Max. 2m |
G4F—PP1/2/3D | VEXTA UDX2107

FP+ 21 Ci+
FP- 22 CW-
RP+ 23 cew+
RP- 24 cew-
HONE +24V 35 P5V < S o H OFF+
HONE COM 38 56< H OFF-
DRVIN 33 TIMING
DRVIN COM 34 COM

| +——0H
OV+ 25 | High init LI Connect when required
ov- 26 |Lov linit e o
STOP 77 |Remalsto o~~~y 4
D0G 28 Aok origin___gT— 4
VTP 29 |12 stitching o o > 24G
ECWD 30 ftemaleom  o—y 4
J06- 31 | reverse
COM 32 > P24V
MPG A+ 1
MPG A- 2
MPG B+ 3
MPG B- 4
CON
ENG
COM 10
ZONE 1 11
ZONE 2 12
ZONE 3 13
ZONE COM 14
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10) VEXTA UPD Connection
(1) Open Collector

Max. 2m J
GAF-PP1/2/30 | vexTauro

FP+ 21 CW-
FP- 22 Civ+
RP+ 23 CCH-
RP- 24 CCli+
HOME +24V 35 P5V < o o H OFF+
HOME COM 38 5G < H OFF-
DRVIN 33 TIMING
DRVIN COM 34 COM

+—— 0H
MPG A+ 1 sV Connect when required
VPG A 2 JI /;
MPG B+ 3
MPG B- 4 —, ov
o+ 25 |High Lini
ov- 26 |Lov linit
STOP 27 |External stop o |
DOG 28 |Amarox. origin o o |
VTP 29 VTP_switching — 524G
ECD 30 |External com T |
J06- 31 | reverse
COM 32 > P24V

External simultaneous start
CON 7 ——o
ENG 8
COM 10
ZONE 1 11
ZONE 2 12
ZONE 3 13
ZONE COM 14
Max. 2m J
G6F—-PP1/2/30 1 VEXTA UPO
P5V
4

FP+ 21A CW-
FP- 22A CW+
RP+ 23A CCW-
RP- 24A CCW+
P COM 38A oo W OFF+
5V 39A l | H OFF-
HOME +24V 35A I TIMING
HOME COM 36A COM
DRVIN 33A v +——0H
DRVIN COM 34A 56 Connect when required
MPG A+ 1A
MPG A- 2A J
MPG B+ 3A
MPG B- 4A —”E
o+ 25A | Hich linit
- 26A |Lov imit
STOP o7a (Rtemal st o~y 4
DOG 28A |ADDrox. origin o v |
VTP 20A | IP_switching 524G
ECND 307 External comm o — |
J06- 31A Jog reverse o
oo S2 External simultaneous start >p2av
CON
ENG
COM
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(2) Line Drive

Max. 10m |
G4F-PP1/2/3D 'l VEXTA UPO

FP+ 21 CW+
FP- 22 Ccw-
RP+ 23 CCli+
RP- 24 CCW-
HOME +24V | 35 P5V < N — H OFF+
HOME COM 38 5G < H OFF-
DRVIN 33 TIMING
DRVIN COM 34 COM

+—— 0H
MPG A+ 1 Connect when required
MPG A- 2
MPG B+ 3
MPG B- 4
v+ 25
ov- 26 |Lov linit
STOP o7 ptemalstw  —y
DOG 28 jAorox. origin  ~—~p |
VTP 29 VTP_switching — 524G
ECD 30 External comm T — |
306 31 |00 reverse 5 o
COM 32 > P24V

ternal simultaneous start
CON 7
ENG 8
COM 10
ZONE 1 11
ZONE 2 12
ZONE 3 13
ZONE COM 14
Max. 10m |
G6F—-PP1/2/3D 1 VEXTA UPO

FP+ 21A CW+
FP- 22A CW-
RP+ 23A COW+
RP- 24A CCHi-
HOME +24V | 35A PS5V < T W OFFT
HOME COM 36A 5G < H OFF-
DRVIN 33A TIMING
DRVIN COM 34A COM

+——0H
MPG A+ 1A 5V Connect when required
MPG A- 2A Jr
MPG B+ 3A MPG
MPG B- 4A _[_07
ovr 25A | Hidh linit
- 26A |Lov imit
STOP 27A |External stop o T |
DOG 28A |ADDrox. origin 6 o |
VTP 20A VTP_switching o o 524G
EOND WV External comm o |
J06- 31A |00 reverse P
COM 327 . > P24V

External simultaneous start

CON
ENG
COM
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11) VEXTA-FX Connection
(1) Open Collector

Max. 2m
G4F-PP1/2/30 VEXTA-FX
FPr 21 | o
Fp- 2 T | o
RP+ 23 3 | coi-
RP- 24 0 | con
2 |cor
HONE +5V 37 21 | oo
HONE COM 38 5 o 33 | H.OFF+
DRVIN 3 oo 34 | H.OFF-
DRVIN CON | 34 5 |ENC A
3 |ence
oV 25| iah linit oo Pl
ov- 26| o linit oo 29| P-EWD
STOP 27 External stop o o > P24V 25 | ALARN
D06 28 [Abrocorigin___ o— 4 16_| ENC A
VTP 29 [Psvitchig o~ 4 12 |ENC B
ECVD 30 |Remaleom  S—y 0 4 56 4 24 [ ENC Z
306- 31 g reverse o o 30 [P.END
con > 24G 26 | ALARN
WPG A+ D
MPG A- P5V 4 1 | COMMON
WPG B+
WG B-
CoN
ENG
con
Z0NE 1 [
Z0NE 2 [
70N 3 6]
ZONE_CON 4
(2) Line Drive
Max. 10m
G4F-PP1/2/3D VEXTA-FX
FPr 21 o
Fp- 2 | o
RP+ 3 0 | cons
RP- 2 9 | cou-
22 |cr
HONE +5V 37 21 |-
HONE COM 38 o o 33 | H.OFF+
DRVIN 3 oo 34 | H.OFF-
DRVIN CON | 34 5 |ENC A
3 |Enc B
ovr 25 |Hidh linit S 23 | e Z
ov- 26 Lo linit o 29 | P.END
STOP 27 |External stop o o > P24V 25 | ALARN
D0G 28 pAwrororigin  gT—y 4 6 | Enc A
VTP 20 PPswitching o~y 4 4 |enxc B
ECND 30 ptemaleom S—y 4 56 4 24 | ENC Z
J06- 31 | reverse 0 o 30 | P.END
con 2 Ve > 246G 26 | ALARW
WPG A+ T Al ED
MPG A- 2 JT ’; MPG P5V 4 1 | coMMoN
MPG B+ 3
WPG B~ 7 _,:
CoN 7
ENG B
Con 0
ZONE 1 11
7ONE 2 7]
ZONE 3 3
ZONE CON 4
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12) FDA-3000 AC Servo Driver Connection (Open Collector)

Max. 2m J
G4F-PP1/2/30 FDA-3000
FP+ 21 9| PFIN
FP- 2
RPY ] | 26 | PRIN
RP- 24 l > 24G P24V < 41 | +24vA
HONE +5V 37 35 | P20+
HONE COM 38 36 | Pz0-
DRVIN 33 oo - 717 [N
DRVIN COW | 34 «— 116 | weos
PEEEE— N DEEE)
ovr 25 [High linit a_o PEEE———— T
ov- 26 o tinit e o «— 178 |ARu
STOP 77 |External stop 6 o > P24V « |15 |Acoo
D0G 75 plwrororigin ___gT— 4 «——— 31 [ACOoDEL
VTP 79 MEsuitchig  g—y 0 4 11 [Acoe2
ECWD 30 |External com oo 29 | ono2a
306- 31 |greverse o o | GND24
CoNl 32 == > 24G 5 o 10 | SVONEN
WPG A+ T ©— o o 2 | R
PG A- 2 | MPG 0 o 30| CCLIN
WPG B+ gl B o o o 76 | oL
VPG B- 4 —’j ©— 0o o 45 | ESTOP
5o o 3| ALWRST
o o 29 | P/PL
5 o 28 | 1L
27 | 224N
12 | 2N
13) FDA-5000 AC Servo Driver Connection (Open Collector)
Max. 2m
G4F-PP1/2/30 FDA-5000
o T 0 | PFIN
Fp- 2 | 5K,/ L | PPFIN
RP+ 3 e 2 | PRIN
RP- 24 L o P24V < 1.5K,1/2W 9 [PerIN
HOVE +5V 37 5| pzor
HONE COM 38 30 | Pz0-
DRVIN 33 oo «— 721 [rOY
DRVIN COM | 34 «— 722 [ mpos
PUN— N T
oV 25 |Hish linit «— 778 |mRAKE
V- 26 Lo linit «— 720 |AARN
STOP 27 |External stop > P24V e« [ 5 |ACcobeo
D0G 76 pAorox. origin g «—— [19 [AComEL
VTP 29 PRsuitchig &~y 4 «— [a [acoe
ECWD o |Remaloom o~y @ 4 24 | GND24
306- 31 [ reverse L = GND24
CON > 24G o o 8 | SVONEN
WPG AT o o % | CR
WPG A- o 5 | conLm
WPG B+ o o 20 [ o
WPG B- P 39 [ EsToP
P — 38 | ALWRST
CON P 41 | p/pL
ENG 0 o I
CON
ZONE 1 1 49 | +24VIN
ZONE 2 [
ZONE 3 13
ZONE CON 4
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14) SGDA-O OO P Connection Example

(1) Open Collector

R u
power : v
Single phase  200VAC(A type) or —~
d w
single phase 100VAC@B type) ——0 0—0 0—)T.
SGDA- BP (L
\
L
Within 2m
le N|
1 yl
GAF-PP1/2/30 1oy
1CN e
o [
140 _—— PULS T
FP+ 21 *PULS 2
Fp- 2 1K —— SIGN 3
RP+ 23 *SIGN 4
RP- 24 CLR 5
*CLR 6
FONE 5V 37 - PCO 2
HOME COM 38 d *PCO 25
o N vy, 13
o+ 25 |High linit — Servo O oo S-ON 7
ov- 26 jLow linit Normal limi P-OT 16
STOP 27 |External stop Reverse limit a o N-OT 17
DOG 28 |Amrox. origin STy Alarn reset o—o ALVRST i)
VTP 29 | IP_suitchin G 19
ECWD 30 fotemalcom Sy |
J06- 31 pareerse g , ALOL 30
COoM 32 Alarn code output ALO2 31
DRVIN 33 fhiver REOY o, o | (Oen Colfector) I"AL03 32
DRVIN COM 34 SG-AL 33
EMG 7 b—-———6 74 PAO 20
CON_STR 5 petemal o Encoder autp *PAO 21
IN COM 10 PBO 22
*PBO 23
MPG A+ 1 ]. 5V ©
PG A- 2 N ’; S
MPG B+ 3 _,.—..@
PG &- 4 ovie ——— 24V power
+ supply
CON 7 224V 0.2A
ENG 8
COoM 10
ZONE 1 11
ZONE 2 12
Z0NE 3 13
ZONE COM 4
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(2) Line Drive

Power
Single phase 200VAC(A type) or
Single phase 100VAC(B type)

NF MC |

—0  0—e0 0—ORr

/N
—0 0—0 QT

<

SGDA-

BP

I

Within 10m
GAF-PP1/2/3D ¢ )

1CN
FP+ 21 r PULS 1
FP- 2 5 *PULS 2
RP+ 23 r SIGN 3
RP- 24 —~ *SIGN ]

IR 5

*CLR 6
FOVE +5V 37 i/ PCO 24
TONE COW 38 *PCO %

T 3

ovr 25 Hich linit Servo ON o SN i
V- 26 poulinit o lornal o o P-oT T
STOP 27 |Rtemalstp S~ &  Reverselimit 5 g N-0T I
DOG 28 |Amorox. origin g Alarn reset —o ALVRST [0
VTP 29 |-IP stitching S6 19
ECVD 30 ptemaloom Sy
J06- 31 |ldreerse 5 ’ ALOL 30
COM 32 Alarn code output bg— ALO2 31
DRVIN 3 JRier BB g | (Open Collecton — [We 32
DRVIN COW | 34 SG-AL 33
ENG 7 |Energency stop q PAO 20
CON_STR 8 F—— Encoder outp! “PAO 2
IN COM 10 PBO 22

~PBO 23
WPG A+ T Vi
WG A g Rl Ao
WG B+ gl I_B ®
PG B- 4 o e ——— 24V power

. supply

CON 7 > 24V 0.2A
ENG 3
CON 10
ZONE 1 1
ZONE 2 [
ZONE 3 13
ZONE CON 4
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Appendix 1 Positioning Terminology

2-Phase pulse

A phase and B phase pulse strings exist. The
phase difference exists and automatically is added
to or deducted from pulse count. Standard phase
difference is 900 O O O. If B phase is behind A
phase at the normal rotation direction (B phase is
ON after A phase), A phase shall be behind B
phase at the reverse rotation direction and delayed.
(A phase is ON following A phase). With this way,
normal rotation and reverse rotation (addition

/deduction) shall be done automatically.

Absolute Encoder

This outputs each data within one time motor
rotation to external goal point. Absolute Encoder is
available to output 360 degree with 8~12 bit.
Incremental Encoder has the weakness to lose the
axis position if power is Cut-off. But, Absolute
Encoder never loses the axis position even if the
power cut-off. Several codes such as binary code
and BCD code are available to output. Absolute
Encoder is more expensive, elaborate and bigger

than Incremental Encoder.

Absolute Coordinate

Absolute coordinate uses “0” as a standard and
indicates the address by the distance from “0". The
direction is not fixed but automatically fixed
according to the setting goal position address.

Another address system is Relative coordinate.

Acceleration Time

This parameter acceleration time means the time
that reaches to the speed limit value from the stop
status. Thus this gets to shorten in proportion to the
reduction of the fixed speed. Acceleration time shall

be fixed by some factors such as mechanical

inertial, motor torque and load resistance torque.

Position Address

This is the numeric value that indicates the
positioning position by the units such as mm, inch,
degree or pulse. Position Address shall be read
after setting by Relative coordinate or Absolute

coordinate, or written again by position teaching.

AFTER mode

This is the mode to output M code after positioning
(after stop). According to M code output, drilling
dimension can be selected or clamping can be

executed.

Auto tuning

The response and safety features of the machine
run by Servo motor are subject to the change of
inertial moment and strength caused by the change
of machine load. This function adjusts automatically
speed loop gain and position loop gain to be
harmonized with the machine status. Thus the
action of the machine is maintained in the optimized
status. For the machine that has big load fluctuation,

the real time auto tuning should be used.

Trapezoidal acceleration/deceleration
The operation pattern that the time and speed
graph has trapezoidal shape when positioning

operation.

Backlash Compensation

As like normal direction is changed to reverse or
reverse direction is changed to normal, there is
sometimes backlash in gear when rotation direction
is changed. This occurs when using warm gear.
Because of this backlash, in case of 1m(3.2feet) left
feed after 1m right feed, it is not accurate for the

machine to return to the original position. Thus,
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without additional feed corresponding to the
backlash, the machine cannot reach the original
backlash

position. In this case, set the

compensation to make up the difference.

Back up function

While power is cut-off, the setting value of
positioning parameter and operation data saved in
positioning module shall be saved in Flash memory
and available to read, write and change in

positioning software and PLC sequence program.

Ball screw
One type of screw with the balls arranged on the
pitch like ball bearing, which enables reduce the

backlash and rotate by a little power.

Bias Speed

When the machine starts to move, it needs the
large torque but the torque may be unstable when
the speed is “0” in the stepping motor. Thus it
enables to smooth the movement by starting with
the given speed. Bias speed is the speed fixed at
the starting point. It is set usually more than 50 ~
70pps with the reference to the speed-torque

features of stepping motor and driver.

Bipolar drive constant current system)

This is the system for the stepping motor operation.
In this case, the residual magnet current direction
flowing on the fixed magnet coil is contrary and the
residual magnet current direction has bipolar
direction (+/-). This enables motor coil to be used
effectively and obtain the large output torque at the

low speed.

Internal Memory
This is the memory used to save the data

temporarily when sending/receiving between PLC

CPU and positioning module. To use the data for
the action by the program, it is saved first in
positioning module internal memory temporarily. As
it is available to read and write the latest data,

positioning module uses the internal memory.

Busy
This is the signal that indicates “in positioning
operation” and it shall be “ON” during positioning

action or Dwell Time.

Counterclockwise
This means the rotation to the contrary clockwise
(CCW). In case of motor, this is fixed by the end of

the axis (load axis).

Speed/Position control switching signal

This is the signal used to convert the running speed
control to the position control. There are the signal
by internal program command and the signal by

external input.

Circular interpolation

This is automatic operation pattern that the machine
path makes the circle when carrying out the
positioning action for horizontal feed and
longitudinal feed motor at the same time. The circle
or the circle-type can be made by this type of
circular interpolation and avoid the obstacles in the

machine feed path.

Interpolation Operation Speed

The speed of the subordinate axis during linear
interpolation or circular interpolation operation shall
be calculated according to the speed and feed
distance of main axis and feed distance of
subordinate axis. In this case, the operation speed
of subordinate axis is called as interpolation

operation speed.
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Control unit

This is the setting unit as the basis of positioning
data and includes the units such as mm, inch,
degree, pulse. The setting unit affects all operation

data and parameter.

Continuous operation

This is the control method that operation pattern
without stop is connected like speed control. Even if
the rotation direction (normal, reverse) is changed,
this continuous operation is available.

Homing low speed (Creep speed)

This is the speed that the machine moves very
slowly. When returning to the origin, it is difficult for
the machine to stop correctly while it is active in
high speed. Thus it is required to convert the
movement speed to the homing low speed before
stop. In this case, the homing low speed is called as

Creep speed.

Clockwise
This means the same rotation direction as the
rotating hands of a clock.(CW) when you see the

end of the axis (load axis) from motor.

The number of operation data

In order to carry out the positioning to more than 2
addresses, each position is allocated by operation
step no. such as Nol,No2,No3. After then,
positioning

operation step. In case of G4F-PP1/2/30, G4F-

is accomplished according to this

PP1/2/3D, positioning up to 600 steps per axis are

available.

Deceleration ratio
This is the rate when the machine decelerates by
using the saw-toothed gear and is smaller than 1.

Deceleration ratio = input gear rotation number /

output gear rotation number

Deceleration time
Deceleration time is the time from speed limit value
to the stop status. Thus, it gets to shorten in

proportion to the reduction of the given speed.

Deviation count

The function to count feed pulse generated from
positioning module and convert the count pulse to
D/A converter of Servo driver and deduct encoder
feedback pulse of Servo motor from feed pulse.
And it is embedded inside Servo driver to start
Servo motor by deviation value (droop pulse) of
feed pulse and feedback pulse until the feed pulse

becomes “0".

Line drive output (Differential output type)

One type of encoder feedback pulse output which
enables the RF transmission and has the noise-
resistance. Thus this is also used for high speed
signal transmission such as /O of pulse string.
Generally, the transmission part is Driver and the
receiving part is Receiver and the dedicated IC is
used. Pulse I/O of positioning module and high

speed counter module enables Line driver I/O.

Near point DOG signal)

This is the signal used when homing by the origin
input during near point DOG signal ON section and
by the origin input during OFF section, and by
ON/OFF signal of near point.

Drive unit

The pulse command output from positioning module
is the low voltage, low current command that has
insufficient energy for motor drive. This drive unit
amplifies such pulse command output to drive the

motor.
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This is the accessory for Servo motor and stepping
motor and there are two types : Servo drive unit for
Servo motor and stepping drive unit for stepping

motor.

Drive Ready signal (Drive unit ready)

This is the output when the Servo drive unit for
Servo motor is in normal status (Servo ON). This
signal maintains OFF when the power of Servo
drive is OFF or in case of Servo OFF, Servo Alarm,

Servo emergency stop.

Droop pulse

If the speed command from positioning module is
executed in normal status, the machine shall be
behind and not available to follow because of the
mechanical inertial. Thus, the method to postpone
the speed command pulse by the accumulation in
the deviation counter of Servo motor can be used.
These accumulated pulses are called “droop pulse”.
Deviation counter generates the droop pulse and

when the machine stops, it returns to “0”.

Dwell time

This is the time to be fixed to adjust the droop pulse
as “0” in the deviation counter of Servo driver after
completing the pulse output from positioning
module. If this time is very short, the positioning

shall be not accurate.

Dynamic brake

When protection circuit acts because of the power
cut-off, Emergency stop (EMG) signal, this function
is used for the short circuit between Servo motor
terminals through the resistance and discharges the
rotation energy into heat and may cause the
sudden stop without motor inertia. Braking power is
generated by electromagnetic brake only when

operating the motor to get a big brake torque. As

electromagnetic brake does not have maintainability,
this is used together with mechanical brake to

prevent the falling of vertical axis.

Electromagnetic brake

This is applied only for the motor equipped with
electromagnetic brake. Electromagnetic brake is
used to prevent the sliding as protective function
when the power is cut-off, operating the vertical axis,
or when the motor stops. Electromagnetic brake
acts in the status that external electromagnetic

brake power is not applied.

Electronic gear

This function increases/decreases command pulse
from positioning module by 500 times from 1/50
electrically. Thus positioning speed and transfer
distance can be controlled by electronic gear ratio
magnification. If electronic gear ratio setting is
changed, positioning operation speed and the
setting transfer distance shall be changed and
when setting, it should be Servo OFF and within the

setting range to avoid malfunction and crush.

Emergency stop

This applies emergency stop signal to the
positioning module to stop emergently regardless of
operation status of positioning module. In case of 2,
3 axis positioning module, 2 axis and 3 axis stop
emergently at the same time. Thus for the individual
emergency stop of each axis, emergency stop

signal of Servo driver is used.

External regenerative brake resistor

Called as regenerative resistor. When the machine
moves by the motor, the power is supplied to the
motor from amplifier. But in case of machine and
motor, the rotation energy flows to the amplifier

contrarily when motor decelerates or when load
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operation is downward. External regenerative
resistor consumes the regenerative energy as
resistance and obtains the regenerative brake
torque and enables the overall acceptability of
regenerative system during stop. Also it is used for

the frequent acceleration/deceleration.

High speed homing

When high speed homing, the axis does not detect
the near point dog and returns to the mechanical
origin. This is effective only in the status that the
positioning such as floating point or homing is

completed.

Feed pulse
This is the output pulse from positioning module to
Servo driver or stepping driver. It is also called as

command pulse.

Feed screw
This is the basic screw mechanically in the
positioning by screw rotation. Ball crew is often

used to reduce backlash and numeric error.

Feedback pulse

In order to check if the machine acts reliably
according to command pulse generated from
positioning module, if command pulse is generated
against 10,000 pulse, the feedback pulse of 10,000
pulse returns from Servo encoder. After then, the
residual deviation value (droop pulse) becomes “0”
and it is judged that it complied with command
pulse very well.

Refer to “deviation counter"terminology.

Fixed-feed
This is the feeding of the fixed dimension to cut O
0 and bar work piece by the goal dimension. The

increasing system positioning is often used.

Flash memory

This is used to save the parameter and positioning
data for the backup memory without battery. As
there is no battery, it is not necessary to maintain

the battery.

External input high limit (Forward limit switch
signal)

This is the input signal to inform the user that the
high limit switch (b contact configuration, always
ON) is activated out of the action range where the
positioning control is carried out. The positioning
action stops when external normal direction limit

switch signal (b contact) is OFF.

G code

This is the standardized (coded) 2 digit value
(00~99) that indicates various control function of
numeric control module. It is also called “G function”.
EX;

GO01 Linear interpolation

GO02 Circular interpolation CW

GO04 Dwell

G28 Homing

G50 Max. Spindle speed setting

Gain

The change of ratio between two values that have a
proportional relation. In case of Graph, it is the
change of tilting of characteristic curve. For
example, when 10 is output for the 10 input, output

will be changed as 12.5 by changing the gain.

GD?

Inertial moment. Total sum of each small area
dimension composing of the material that multiplies
by the square of each distance (r ) of each area

from the given straight line.
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The relation I=frfdmGD? is given together with

gravity acceleration g by 4qgl.

Incremental encoder

This is the device that output ON/OFF pulse simply
by the axis rotation. 1 phase type outputs only A
phase pulse and does not indicate the axis rotation
direction. 2 phase type outputs A phase and B
phase pulse string and indicates the rotation
direction. When B phase pulse string is changed
with ON if A phase ON, it is judged that the
direction is normal but if A phase is ON when B
phase is ON, it is judged to be reverse direction.
There is also another type of incremental encoder
that has Zero signal. The incremental encoder used
most generally outputs 100~10,000 pulse per one

time axis rotation.

Relative coordinate (Incremental system)

Relative coordinate regards the current value
always as “0”. The position is described by goal
direction (sign of position address) and the moving
distance. It is called as “relative address system”.

This is used for the fixed-feed control.

Inertia
This is the attribute of an object having no effect
from outside in the place that maintains the current

condition. Inertia moment.

Interlock

Under this condition, the machine cannot move to
next action until the current running action is
completed. This function is used for the protection

of the damage and malfunction of device.

Interpolation operation
This is the synchronous action of several motor to

carry out the complex function. Each motor can be

set freely by positioning distance,
acceleration/deceleration time, speed and other
factors. These can be combined to move the goal
by line or circle. Linear interpolation and Circular
interpolation are available. Circular interpolation

uses two motors.

Inverter

This is the device to change DC with AC. This
device changes the motor speed by converting the
actual commercial frequency 50Hz or 60Hz to DC.
And then it changes it with 5~120Hz AC again and

controls the motor speed.

Jog

This is a kind of manual operation and carries out
Jog action by the setting value such as Jog high
speed and Jog low speed of manual operation
parameter without setting the operation data. If Jog
operation is ON for a long time, the error occurs by

stroke high/low limit value.

KPPS
Abbreviation of “Kilo pulses per second”. 80kpps

equals to 80,000pulse/sec.

Limit switch

This is the switch to stop the moving object on both
sides of moving device for the safety. The circuit is
pressed by the object moving the switch to activate
the contact and will be activated by the forced
power-off. For example, press the actuator as
below to activate the internal micro switch. There

are several types.

Linear interpolation
Linear interpolation operation acts two motors at the
same time for horizontal feed and longitudinal feed

to move the objects diagonally through positioning
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module. 3 motors can be active. It is required to set
the same number of positioning operation data per

axis.

Load inertia ratio
Refer to GDL*/GDM? “GDZ”terminology.

Low inertia motor

This is the motor used when the frequent
acceleration/deceleration repeats. In case of low
inertia motor, the diameter of motor is reduced and
the longitudinal is longer to cover the torque. This
enables the inertial moment to reduce by 1/3 of
standard motor. The ideal load inertia ratio is

greater than or smaller than 1.

M code (Machine code)

This is additional function interlocking in order to
replace the drill, tighten or loosen the clap, raise or
lower the welding electrode and indicate several
data as auxiliary action of positioning operation. M
code mode has two types of mode : AFTER mode
or WITH mode. When M code is ON, the machine
does not carry out the positioning operation of next
step. M code becomes OFF by PLC program. 1 ~
65535 M code no. set by the user can be set from
operation data item and monitored or indicated on
the external display by using the peripheral.
Machine feed value

When completion of homing, the origin address is
saved. This value does not change even if the latest
position and latest value of the machine coordinate
set by the machine that has the origin address as a

basis, are changed.

Manual pulse generator
The handle of this device is rotated manually to
generate the pulse. This device is used when

carrying out the correct positioning manually.

Main axis

This is the direction that positioning data is
executed at first in case of interpolation operation.
For example, in case of X,Y axis positioning, the
axis that has the largest movement shall be main
axis. And the speed follows this axis. The speed of

subordinate axis is disregarded.

Movement amount per pulse

When using the units such as mm,inch,degree etc,
movement amount is calculated and outputted from
the machine to show how much the motor moves
per pulse. This is the same as the positioning
detection unit. The movement amount per axis
rotation from the motor is as follows:

Movement amount per pulse= (P rate * movement
amount per rotation)/no.of pulse per encoder

rotation

Multi-phase pulse
This is the combination of pulse that has more than

2 phase difference. Ex) 2 phase pulse etc.

Change rate (Increase rate) setting

P rate. Refer to “P rate"terminology.

Numerical control language

This is the language of paper tape with a punch
hole that indicates the numerical control to the
numerical control module. Numerical language is
composed of EIA code (EIA
code(ISO standard), and JIS code (JIS standard).

language),ISO

Near point dog

This is a limit switch located before the origin. When
this switch is ON, the homing speed changes with
creep speed. Thus, the time required to switch ON
for this switch should be longer than the time

necessary for the deceleration from the homing
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speed to creep speed.

Numerical control

This is the existing positioning by using the
numerical control module. This control can be used
to carry out high precision, more than 3 axis high
speed control. This is available to carry out
movement control for complicated bending and

surface.

Origin
This is the position set as the basis for positioning.
The positioning of absolute coordinate cannot start

without standard point.

Operation pattern

This is the action to be executed after fixing the
positioning operation data.

1) If selecting "End”, the operation will stop after
fixing the positioning.

2) If selecting "Go-on”, the next step no. shall be
executed after fixing the positioning.

3) If selecting "Continuous”, the next step no. shall be
executed automatically without stop after fixing the

positioning.

Homing method
There are 5 types of Homing method. The method
is different according to machine structure, stop
precision etc. Homing shall be executed after
setting homing parameter.
1) Origin detection after near point OFF
2) Origin detection after deceleration when
near point ON
3) Origin detection by the origin and high/low
limit
4) Origin detection by near point signal

5) High speed origin detection

Homing parameter

This parameter is necessary for homing. This is set
by the machine design. Thus for the change of this
parameter, the machine design should be changed
in advance. The origin is the basis for the action of
positioning. Thus as if the origin is lost because of
the power cutoff during positioning, the power shall
be OFF and the machine is operated manually, it is
available to return the origin by carrying out the
homing. If homing command is executed, the
machine moves to search the near point dog
regardless of current value and stops at the origin.

In this case, the current value becomes the origin

address. (in case of homing method by near point)

P magnification pulse

This is a coefficient to amplify the feedback pulse
per axis rotation by 2times, 3times, 1/2 or 1/3. This
is the ratio of feed pulse and feedback pulse. For
example, if the number of pulse per motor axis
rotation is set as 2400 pulse, P ratio shall be 2 and
the result shall be the same as 1200 pulse. The
rotation per pulse shall be 0.15 degree when it is
set as 2400 pulse per rotation. But this is 0.3
degree when 1200 pulse. With P ratio, the

positioning accuracy drop increases.

Position control

This is the control of position and dimension such
as fixed-feed, positioning, numerical control etc.
This is always controlled by feed pulse. There is
speed control also. Even if the same Servo motor is

using, Servo driver may be different.

Position loop gain

This is the ratio of deviation counter droop pulse for
the command pulse frequency.

Position loop gain = Command pulse frequency /

droop pulse (sec'l)
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Increase the gain to promote the stop precision. But
if position loop gain increases too much, over
shooting occurs and the action shall be unstable. If
position loop gain is too low, the machine will stop

smoother but the stop deviation increases.

Position loop mode

This is a Servo control mode used for positioning.
This is a mode for position control. Other Servo
control mode includes speed loop mode to carry out
speed control and torque loop mode to carry out

torque control (current control).

Positioning
This is to move the machine from one point to the
includes the

goal point correctly. Movement

distance, direction, speed set by the user.
Positioning is used for the action such as paper
cutting, board punching, installation of parts to PCB,

welding etc. This is also used for Robot.

Positioning complete signal
This is the signal generated when positioning is
completed. The machine movement will stop after

positioning complete signal is ON.

Positioning operation data

This is an operation data for the user to carry out
the positioning. This will be set by the user
according to the number of point (the number of
address) that positioning is carried out. In case of
G4F-PP1/2/30, GAF-PP1/2/3D, there is 600 points.
In principal, positioning is executed from step no.1l
in accordance with the order of step no. of

operation data.

Positioning parameter
This is the basic data to carry out positioning. Data

type includes unit, movement amount per pulse,

max. speed limit value, high/low stroke value,
acceleration/decelera- tion time, pulse output mode
etc. Parameters have initial value to change the

value to meet the control condition.

PTP control (Point to point control)
This is a type of positioning control. The branches
to pass by this control method are required to set
operation step on the path in advance. Only the
movement to the given goal position is required.
Here can be the combination of End, Go-on,

Continuous operation pattern.

Pulse

This is ON/OFF conversion of current (voltage) for a
very short time. One pulse string is a series of pulse.
G4F-PP1/2/30, G4AF-PP1/2/3D is the module that

generates the pulse.

Pulse generator

This is the device to generate the pulse. For
example, this includes the device (encoder)
installed on the motor axis that generates the pulse
when the axis rotates and digital device. 1 phase
type outputs one pulse string. 2 phase type outputs
two pulse strings that have the phase difference. It
is available to output 600 ~ 1,000,000 pulse per

axis rotation.

Pulse output mode of driver

This is the method used to generate normal
direction operation and reverse direction operation
command to Servo motor. The using type is
different according to the machine maker. In case of
Type A, normal operation pulse and reverse
operation pulse shall be outputted from separate
terminals. In case of Type B, normal operation
pulse and reverse operation pulse shall be

outputted from the same terminal and
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normal/reverse direction operation classification

signal shall be outputted from different terminals.

Regenerative brake option
This  function is used to carry out
acceleration/deceleration frequently as one option.

Refer to “External regenerative resistor”.

Resolver

This device resolves two voltages of analog input
and detects the angle. This is also called as “2
phase synchro”. For 1 phase voltage input, the axis
rotation angle is converted to the 2 phase vertical

voltage (analog voltage) and outputted.

Reverse limit switch signal

This is the input signal to inform the user that
reverse limit switch (b contact configuration. Always
ON) out of movement range to carry out positioning
control is activated. The positioning action will stop

when reverse limit switch signal (b contact) is OFF.

Turn Table
This is a round table that the product is located. The
positioning control is carried out while the product is

turning within the range of 360 degree.

S pattern acceleration/deceleration
In this pattern, acceleration and deceleration follows
the sine curve and the movement is smooth. S

pattern ratio can be set up to 1~100%.

Sequence control

This means a sequence program that the

completion of a serial of action is detected by switch.

By this signal, the action like next action start shall

be carried out and controlled in order.

Servo motor

This is the motor that turns according to the
command. Servo motor responds very quickly and
carries out frequent high speed and high precision
start/stop. There are two types of Servo motor : DC
type and AC type available for large capacity motor.
Generally, the pulse generator (encoder) for speed
detection is installed and the feedback control is

carried out frequently.

SFC (Sequential function chart)
SFC is the optimized programming method to carry
out the automatic control of the machine in

sequence with PLC.

Skip function
When skip signal in entered, the running positioning
will stop and the next step positioning will be carried

out automatically.

Subordinate axis
During linear interpolation/circular interpo-lation
operation, the speed of subordinate axis shall be
calculated automatically from positioning data. This
axis moves by operation data of main axis and

position address of subordinate axis.

Speed control

Speed control is carried out usually by Servo motor.
This is the application for the rotation, welding
speed, homing speed of rotation grinder. Speed
control is different from position control because

current position (address) cannot be controlled.

Speed integral compensation
This is one item of Servo parameter from
positioning data. During speed control, it is used to
heighten the frequency response and improve the
transition characteristics. When adjusting speed
loop gain, if over

shooting during
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acceleration/deceleration remains in many, it will be
effective to increase this value. This compensation

shall be set as ms unit.

Speed limit value

This is max. speed for positioning. If other speed
data is set as higher than this value, the error will
occur. The setting acceleration time is the time from

stop status to speed limit value.

Speed loop gain
This is one item of Servo parameter from
positioning data. This means the speed of control
response during speed control. When load inertia
moment ratio increases, the speed response of
control system will decrease and the action shall be
unstable. If such a thing happens, the action could
be improved by increasing this value. If speed loop
gain increases too much, the overshoot will be large
and occur while motor vibration noise is acting or

stops.

Speed loop mode
This is Servo control mode used for positioning.
This is one mode to carry out speed control. Refer

to “Position loop mode”.

Step out

The stepping motor rotates in proportion to the
number of pulse while the rotation of motor breaks
away if the excessive load is applied to the motor.
This is called as ‘step out’. If the step out occurs, it
is required to replace the motor with new motor that
has bigger torque. The step out may cause to

increase the positioning deviation.

Stepping motor
This is the motor to rotate the given angle (ex:

0.1500) when 1 pulse is generated. Because of this

reason, it is available to obtain the rotation in
proportion to the number of pulse. 2~5 phase
stepping motor is available. In case of 3 phase type,
the motor rotates from A to C order when the
voltage is supplied. Cares should be taken for the

step out when overloading.

External stop signal

This is the input signal to stop the action from
external input right away in the positioning control.
When external stop signal (a contact) is ON, the

action will stop.

Stroke limit

This is the range available for the positioning action
or the range that the machine can move without any
damage. (The movement out of this range is
available in Jog operation mode). For the action
using the warm gear, the stroke limit shall be set

according to the length of screw.

Sudden stop
This stop is carried out within the shorter time than

deceleration time set by parameter.

Torque control

By this function, the limit of resistance torque
applied to the motor that is used for positioning will
be fixed. If the excessive torque is applied to the
motor, the power shall be OFF. When the excessive
torque is applied to the motor, it may cause the
sudden increase of current. If the stress different
from motor consumption occurs, the motor life will
be reduced. This function uses the sudden increase
of torque when the machine homing gives the

command to stop the motor.

Torque loop mode

This is called as “current loop mode”. Refer to
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“Positioning loop mode”terminology.

Torque ripple
This means the change of torque width or deviation

of torque.

Turn table

This is the turn table that is turning by the power.
This table is used by dividing into the necessary
position from 360 degree rotation. The unit of

positioning control is “degree”.

Unit setting

This is the setting of the unit for the actual address
or movement amount necessary for positioning.
The available units are mm,inch,degree,pulse. The

initial value of parameter is pulse unit.

WITH mode

This is the mode that carries out the positioning
start and M code output at the same time. This
mode enables the voltage to apply to the welding
electrodes and to display the positioning speed and

it shall be ON when the positioning starts.

XY table
This is the device to move the table to X, Y direction
to carry out the positioning easily. There are some

products available to use commercially.

Zero signal
This is called as “PGO of pulse generator (one time
detection per axis rotation)”. This is also called as

“Z phase”. Refer to “pulse generator” terminology.
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Appendix 2 Internal Memory Address of Operation Data

1) Internal Memory Address of X Operation data

Circular Circular
Step | Goal position interpolation | Operation speed | Dwell | M code | Control Step | Goal position interpolation | Operation speed | Dwell | M code | Control
no. aux. point time no. word no. aux. point time no. word
Low High Low High Low High Low High Low High Low High
1 100 101 102 103 104 105 106 107 108 51 550 551 552 553 554 555 556 557 558
2 109 110 111 112 113 114 115 116 117 52 559 560 561 562 563 564 565 566 567
3 118 119 120 121 122 123 124 125 126 53 568 569 570 571 572 573 574 575 576
4 127 128 129 130 131 132 133 134 135 54 577 578 579 580 581 582 583 584 585
5 136 137 138 139 140 141 142 143 144 55 586 587 588 589 590 591 592 593 594
6 145 146 147 148 149 150 151 152 153 56 595 596 597 598 599 600 601 602 603
7 154 155 156 157 158 159 160 161 162 57 604 605 606 607 608 609 610 611 612
8 163 164 165 166 167 168 169 170 171 58 613 614 615 616 617 618 619 620 621
9 172 173 174 175 176 177 178 179 180 59 622 623 624 625 626 627 628 629 630
10 181 182 183 184 185 186 187 188 189 60 631 632 633 634 635 636 637 638 639
11 190 191 192 193 194 195 196 197 198 61 640 641 642 643 644 645 646 647 648
12 199 200 201 202 203 204 205 206 207 62 649 650 651 652 653 654 655 656 657
13 208 209 210 211 212 213 214 215 216 63 658 659 660 661 662 663 664 665 666
14 217 218 219 220 221 222 223 224 225 64 667 668 669 670 671 672 673 674 675
15 226 227 228 229 230 231 232 233 234 65 676 677 678 679 680 681 682 683 684
16 235 236 237 238 239 240 241 242 243 66 685 686 687 688 689 690 691 692 693
17 244 245 246 247 248 249 250 251 252 67 694 695 696 697 698 699 700 701 702
18 253 254 255 256 257 258 259 260 261 68 703 704 705 706 707 708 709 710 711
19 262 263 264 265 266 267 268 269 270 69 712 713 714 715 716 717 718 719 720
20 271 272 273 274 275 276 277 278 279 70 721 722 723 724 725 726 727 728 729
21 280 281 282 283 284 285 286 287 288 71 730 731 732 733 734 735 736 737 738
22 289 290 291 292 293 294 295 296 297 72 739 740 741 742 743 744 745 746 747
23 298 299 300 301 302 303 304 305 306 73 748 749 750 751 752 753 754 755 756
24 307 308 309 310 311 312 313 314 315 74 757 758 759 760 761 762 763 764 765
25 316 317 318 319 320 321 322 323 324 75 766 767 768 769 770 771 772 773 774
26 325 326 327 328 329 330 331 332 333 76 775 776 777 778 779 780 781 782 783
27 334 335 336 337 338 339 340 341 342 77 784 785 786 787 788 789 790 791 792
28 343 344 345 346 347 348 349 350 351 78 793 794 795 796 797 798 799 800 801
29 352 353 354 355 356 357 358 359 360 79 802 803 804 805 806 807 808 809 810
30 361 362 363 364 365 366 367 368 369 80 811 812 813 814 815 816 817 818 819
31 370 371 372 373 374 375 376 377 378 81 820 821 822 823 824 825 826 827 828
32 379 380 381 382 383 384 385 386 387 82 829 830 831 832 833 834 835 836 837
33 388 389 390 391 392 393 394 395 396 83 838 839 840 841 842 843 844 845 846
34 397 398 399 400 401 402 403 404 405 84 847 848 849 850 851 852 853 854 855
35 406 407 408 409 410 411 412 413 414 85 856 857 858 859 860 861 862 863 864
36 415 416 417 418 419 420 421 422 423 86 865 866 867 868 869 870 871 872 873
37 424 425 426 427 428 429 430 431 432 87 874 875 876 877 878 879 880 881 882
38 433 434 435 436 437 438 439 440 441 88 883 884 885 886 887 888 889 890 891
39 442 443 444 445 446 447 448 449 450 89 892 893 894 895 896 897 898 899 900
40 451 452 453 454 455 456 457 458 459 90 901 902 903 904 905 906 907 908 909
41 460 461 462 463 464 465 466 467 468 91 910 911 912 913 914 915 916 917 918
42 469 470 471 472 473 474 475 476 477 92 919 920 921 922 923 924 925 926 927
43 478 479 480 481 482 483 484 485 486 93 928 929 930 931 932 933 934 935 936
44 487 488 489 490 491 492 493 494 495 94 937 938 939 940 941 942 943 944 945
45 496 497 498 499 500 501 502 503 504 95 946 947 948 949 950 951 952 953 954
46 505 506 507 508 509 510 511 512 513 96 955 956 957 958 959 960 961 962 963
47 514 515 516 517 518 519 520 521 522 97 964 965 966 967 968 969 970 971 972
48 523 524 525 526 527 528 529 530 531 98 973 974 975 976 977 978 979 980 981
49 532 533 534 535 536 537 538 539 540 99 982 983 984 985 986 987 988 989 990
50 541 542 543 544 545 546 547 548 549 100 | 991 992 993 994 995 996 997 998 999
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Circular Circular
Step | Goal position interpolation | Operation speed | Dwell | M code | Control Step | Goal position interpolation | Operation speed | Dwell | M code | Control
no. aux. point time no. word no. aux. point time no. word
Low High Low High Low High Low High Low High Low High
101 | 1000 | 1001 | 1002 | 1003 | 1004 | 1005 | 1006 | 1007 | 1008 151 | 1450 | 1451 | 1452 | 1453 | 1454 | 1455 | 1456 | 1457 | 1458
102 | 1009 | 1010 | 1011 | 1012 | 1013 | 1014 | 1015 | 1016 | 1017 152 | 1459 | 1460 | 1461 | 1462 | 1463 | 1464 | 1465 | 1466 | 1467
103 | 1018 | 1019 | 1020 | 1021 | 1022 | 1023 | 1024 | 1025 | 1026 153 | 1468 | 1469 | 1470 | 1471 | 1472 | 1473 | 1474 | 1475 | 1476
104 | 1027 | 1028 | 1029 | 1030 | 1031 | 1032 | 1033 | 1034 | 1035 154 | 1477 | 1478 | 1479 | 1480 | 1481 | 1482 | 1483 | 1484 | 1485
105 | 1036 | 1037 | 1038 | 1039 | 1040 | 1041 | 1042 | 1043 | 1044 155 | 1486 | 1487 | 1488 | 1489 | 1490 | 1491 | 1492 | 1493 | 1494
106 | 1045 | 1046 | 1047 | 1048 | 1049 | 1050 | 1051 | 1052 | 1053 156 | 1495 | 1496 | 1497 | 1498 | 1499 | 1500 | 1501 | 1502 | 1503
107 | 1054 | 1055 | 1056 | 1057 | 1058 | 1059 | 1060 | 1061 | 1062 157 | 1504 | 1505 | 1506 | 1507 | 1508 | 1509 | 1510 | 1511 | 1512
108 | 1063 | 1064 | 1065 | 1066 | 1067 | 1068 | 1069 | 1070 | 1071 158 | 1513 | 1514 | 1515 | 1516 | 1517 | 1518 | 1519 | 1520 | 1521
109 | 1072 | 1073 | 1074 | 1075 | 1076 | 1077 | 1078 | 1079 | 1080 159 | 1522 | 1523 | 1524 | 1525 | 1526 | 1527 | 1528 | 1529 | 1530
110 | 1081 | 1082 | 1083 | 1084 | 1085 | 1086 | 1087 | 1088 | 1089 160 | 1531 | 1532 | 1533 | 1534 | 1535 | 1536 | 1537 | 1538 | 1539
111 | 1090 | 1091 | 1092 | 1093 | 1094 | 1095 | 1096 | 1097 | 1098 161 | 1540 | 1541 | 1542 | 1543 | 1544 | 1545 | 1546 | 1547 | 1548
112 | 1099 | 1100 | 1101 | 1102 | 1103 | 1104 | 1105 | 1106 | 1107 162 | 1549 | 1550 | 1551 | 1552 | 1553 | 1554 | 1555 | 1556 | 1557
113 | 1108 | 1109 | 1110 | 1111 | 1112 | 1113 | 1114 | 1115 | 1116 163 | 1558 | 1559 | 1560 | 1561 | 1562 | 1563 | 1564 | 1565 | 1566
114 | 1117 | 1118 | 1119 | 1120 | 1121 | 1122 | 1123 | 1124 | 1125 164 | 1567 | 1568 | 1569 | 1570 | 1571 | 1572 | 1573 | 1574 | 1575
115 | 1126 | 1127 | 1128 | 1129 | 1130 | 1131 | 1132 | 1133 | 1134 165 | 1576 | 1577 | 1578 | 1579 | 1580 | 1581 | 1582 | 1583 | 1584
116 | 1135 | 1136 | 1137 | 1138 | 1139 | 1140 | 1141 | 1142 | 1143 166 | 1585 | 1586 | 1587 | 1588 | 1589 | 1590 | 1591 | 1592 | 1593
117 | 1144 | 1145 | 1146 | 1147 | 1148 | 1149 | 1150 | 1151 | 1152 167 | 1594 | 1595 | 1596 | 1597 | 1598 | 1599 | 1600 | 1601 | 1602
118 | 1153 | 1154 | 1155 | 1156 | 1157 | 1158 | 1159 | 1160 | 1161 168 | 1603 | 1604 | 1605 | 1606 | 1607 | 1608 | 1609 | 1610 | 1611
119 | 1162 | 1163 | 1164 | 1165 | 1166 | 1167 | 1168 | 1169 | 1170 169 | 1612 | 1613 | 1614 | 1615 | 1616 | 1617 | 1618 | 1619 | 1620
120 | 1171 | 1172 | 1173 | 1174 | 1175 | 1176 | 1177 | 1178 | 1179 170 | 1621 | 1622 | 1623 | 1624 | 1625 | 1626 | 1627 | 1628 | 1629
121 | 1180 | 1181 | 1182 | 1183 | 1184 | 1185 | 1186 | 1187 | 1188 171 | 1630 | 1631 | 1632 | 1633 | 1634 | 1635 | 1636 | 1637 | 1638
122 | 1189 | 1190 | 1191 | 1192 | 1193 | 1194 | 1195 | 1196 | 1197 172 | 1639 | 1640 | 1641 | 1642 | 1643 | 1644 | 1645 | 1646 | 1647
123 | 1198 | 1199 | 1200 | 1201 | 1202 | 1203 | 1204 | 1205 | 1206 173 | 1648 | 1649 | 1650 | 1651 | 1652 | 1653 | 1654 | 1655 | 1656
124 | 1207 | 1208 | 1209 | 1210 | 1211 | 1212 | 1213 | 1214 | 1215 174 | 1657 | 1658 | 1659 | 1660 | 1661 | 1662 | 1663 | 1664 | 1665
125 | 1216 | 1217 | 1218 | 1219 | 1220 | 1221 | 1222 | 1223 | 1224 175 | 1666 | 1667 | 1668 | 1669 | 1670 | 1671 | 1672 | 1673 | 1674
126 | 1225 | 1226 | 1227 | 1228 | 1229 | 1230 | 1231 | 1232 | 1233 176 | 1675 | 1676 | 1677 | 1678 | 1679 | 1680 | 1681 | 1682 | 1683
127 | 1234 | 1235 | 1236 | 1237 | 1238 | 1239 | 1240 | 1241 | 1242 177 | 1684 | 1685 | 1686 | 1687 | 1688 | 1689 | 1690 | 1691 | 1692
128 | 1243 | 1244 | 1245 | 1246 | 1247 | 1248 | 1249 | 1250 | 1251 178 | 1693 | 1694 | 1695 | 1696 | 1697 | 1698 | 1699 | 1700 | 1701
129 | 1252 | 1253 | 1254 | 1255 | 1256 | 1257 | 1258 | 1259 | 1260 179 | 1702 | 1703 | 1704 | 1705 | 1706 | 1707 | 1708 | 1709 | 1710
130 | 1261 | 1262 | 1263 | 1264 | 1265 | 1266 | 1267 | 1268 | 1269 180 | 1711 | 1712 | 1713 | 1714 | 1715 | 1716 | 1717 | 1718 | 1719
131 | 1270 | 1271 | 1272 | 1273 | 1274 | 1275 | 1276 | 1277 | 1278 181 | 1720 | 1721 | 1722 | 1723 | 1724 | 1725 | 1726 | 1727 | 1728
132 | 1279 | 1280 | 1281 | 1282 | 1283 | 1284 | 1285 | 1286 | 1287 182 | 1729 | 1730 | 1731 | 1732 | 1733 | 1734 | 1735 | 1736 | 1737
133 | 1288 | 1289 | 1290 | 1291 | 1292 | 1293 | 1294 | 1295 | 1296 183 | 1738 | 1739 | 1740 | 1741 | 1742 | 1743 | 1744 | 1745 | 1746
134 | 1297 | 1298 | 1299 | 1300 | 1301 | 1302 | 1303 | 1304 | 1305 184 | 1747 | 1748 | 1749 | 1750 | 1751 | 1752 | 1753 | 1754 | 1755
135 | 1306 | 1307 | 1308 | 1309 | 1310 | 1311 | 1312 | 1313 | 1314 185 | 1756 | 1757 | 1758 | 1759 | 1760 | 1761 | 1762 | 1763 | 1764
136 | 1315 | 1316 | 1317 | 1318 | 1319 | 1320 | 1321 | 1322 | 1323 186 | 1765 | 1766 | 1767 | 1768 | 1769 | 1770 | 1771 | 1772 | 1773
137 | 1324 | 1325 | 1326 | 1327 | 1328 | 1329 | 1330 | 1331 | 1332 187 | 1774 | 1775 | 1776 | 1777 | 1778 | 1779 | 1780 | 1781 | 1782
138 | 1333 | 1334 | 1335 | 1336 | 1337 | 1338 | 1339 | 1340 | 1341 188 | 1783 | 1784 | 1785 | 1786 | 1787 | 1788 | 1789 | 1790 | 1791
139 | 1342 | 1343 | 1344 | 1345 | 1346 | 1347 | 1348 | 1349 | 1350 189 | 1792 | 1793 | 1794 | 1795 | 1796 | 1797 | 1798 | 1799 | 1800
140 | 1351 | 1352 | 1353 | 1354 | 1355 | 1356 | 1357 | 1358 | 1359 190 | 1801 | 1802 | 1803 | 1804 | 1805 | 1806 | 1807 | 1808 | 1809
141 | 1360 | 1361 | 1362 | 1363 | 1364 | 1365 | 1366 | 1367 | 1368 191 | 1810 | 1811 | 1812 | 1813 | 1814 | 1815 | 1816 | 1817 | 1818
142 | 1369 | 1370 | 1371 | 1372 | 1373 | 1374 | 1375 | 1376 | 1377 192 | 1819 | 1820 | 1821 | 1822 | 1823 | 1824 | 1825 | 1826 | 1827
143 | 1378 | 1379 | 1380 | 1381 | 1382 | 1383 | 1384 | 1385 | 1386 193 | 1828 | 1829 | 1830 | 1831 | 1832 | 1833 | 1834 | 1835 | 1836
144 | 1387 | 1388 | 1389 | 1390 | 1391 | 1392 | 1393 | 1394 | 1395 194 | 1837 | 1838 | 1839 | 1840 | 1841 | 1842 | 1843 | 1844 | 1845
145 | 1396 | 1397 | 1398 | 1399 | 1400 | 1401 | 1402 | 1403 | 1404 195 | 1846 | 1847 | 1848 | 1849 | 1850 | 1851 | 1852 | 1853 | 1854
146 | 1405 | 1406 | 1407 | 1408 | 1409 | 1410 | 1411 | 1412 | 1413 196 | 1855 | 1856 | 1857 | 1858 | 1859 | 1860 | 1861 | 1862 | 1863
147 | 1414 | 1415 | 1416 | 1417 | 1418 | 1419 | 1420 | 1421 | 1422 197 | 1864 | 1865 | 1866 | 1867 | 1868 | 1869 | 1870 | 1871 | 1872
148 | 1423 | 1424 | 1425 | 1426 | 1427 | 1428 | 1429 | 1430 | 1431 198 | 1873 | 1874 | 1875 | 1876 | 1877 | 1878 | 1879 | 1880 | 1881
149 | 1432 | 1433 | 1434 | 1435 | 1436 | 1437 | 1438 | 1439 | 1440 199 | 1882 | 1883 | 1884 | 1885 | 1886 | 1887 | 1888 | 1889 | 1890
150 | 1441 | 1442 | 1443 | 1444 | 1445 | 1446 | 1447 | 1448 | 1449 200 | 1891 | 1892 | 1893 | 1894 | 1895 | 1896 | 1897 | 1898 | 1899
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Circular Circular
Step | Goal position interpolation | Operation speed | Dwell | M code | Control Step | Goal position interpolation | Operation speed | Dwell | M code | Control
no. aux. point time no. word no. aux. point time no. word
Low High Low High Low High Low High Low High Low High
201 | 1900 | 1901 | 1902 | 1903 | 1904 | 1905 | 1906 | 1907 | 1908 251 | 2350 | 2351 | 2352 | 2353 | 2354 | 2355 | 2356 | 2357 | 2358
202 | 1909 | 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 252 | 2359 | 2360 | 2361 | 2362 | 2363 | 2364 | 2365 | 2366 | 2367
203 | 1918 | 1919 | 1920 | 1921 | 1922 | 1923 | 1924 | 1925 | 1926 253 | 2368 | 2369 | 2370 | 2371 | 2372 | 2373 | 2374 | 2375 | 2376
204 | 1927 | 1928 | 1929 | 1930 | 1931 | 1932 | 1933 | 1934 | 1935 254 | 2377 | 2378 | 2379 | 2380 | 2381 | 2382 | 2383 | 2384 | 2385
205 | 1936 | 1937 | 1938 | 1939 | 1940 | 1941 | 1942 | 1943 | 1944 255 | 2386 | 2387 | 2388 | 2389 | 2390 | 2391 | 2392 | 2393 | 2394
206 | 1945 | 1946 | 1947 | 1948 | 1949 | 1950 | 1951 | 1952 | 1953 256 | 2395 | 2396 | 2397 | 2398 | 2399 | 2400 | 2401 | 2402 | 2403
207 | 1954 | 1955 | 1956 | 1957 | 1958 | 1959 | 1960 | 1961 | 1962 257 | 2404 | 2405 | 2406 | 2407 | 2408 | 2409 | 2410 | 2411 | 2412
208 | 1963 | 1964 | 1965 | 1966 | 1967 | 1968 | 1969 | 1970 | 1971 258 | 2413 | 2414 | 2415 | 2416 | 2417 | 2418 | 2419 | 2420 | 2421
209 | 1972 | 1973 | 1974 | 1975 | 1976 | 1977 | 1978 | 1979 | 1980 259 | 2422 | 2423 | 2424 | 2425 | 2426 | 2427 | 2428 | 2429 | 2430
210 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 260 | 2431 | 2432 | 2433 | 2434 | 2435 | 2436 | 2437 | 2438 | 2439
211 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 261 | 2440 | 2441 | 2442 | 2443 | 2444 | 2445 | 2446 | 2447 | 2448
212 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 262 | 2449 | 2450 | 2451 | 2452 | 2453 | 2454 | 2455 | 2456 | 2457
213 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 263 | 2458 | 2459 | 2460 | 2461 | 2462 | 2463 | 2464 | 2465 | 2466
214 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 264 | 2467 | 2468 | 2469 | 2470 | 2471 | 2472 | 2473 | 2474 | 2475
215 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 265 | 2476 | 2477 | 2478 | 2479 | 2480 | 2481 | 2482 | 2483 | 2484
216 | 2035 | 2036 | 2037 | 2038 | 2039 | 2040 | 2041 | 2042 | 2043 266 | 2485 | 2486 | 2487 | 2488 | 2489 | 2490 | 2491 | 2492 | 2493
217 | 2044 | 2045 | 2046 | 2047 | 2048 | 2049 | 2050 | 2051 | 2052 267 | 2494 | 2495 | 2496 | 2497 | 2498 | 2499 | 2500 | 2501 | 2502
218 | 2053 | 2054 | 2055 | 2056 | 2057 | 2058 | 2059 | 2060 | 2061 268 | 2503 | 2504 | 2505 | 2506 | 2507 | 2508 | 2509 | 2510 | 2511
219 | 2062 | 2063 | 2064 | 2065 | 2066 | 2067 | 2068 | 2069 | 2070 269 | 2512 | 2513 | 2514 | 2515 | 2516 | 2517 | 2518 | 2519 | 2520
220 | 2071 | 2072 | 2073 | 2074 | 2075 | 2076 | 2077 | 2078 | 2079 270 | 2521 | 2522 | 2523 | 2524 | 2525 | 2526 | 2527 | 2528 | 2529
221 | 2080 | 2081 | 2082 | 2083 | 2084 | 2085 | 2086 | 2087 | 2088 271 | 2530 | 2531 | 2532 | 2533 | 2534 | 2535 | 2536 | 2537 | 2538
222 | 2089 | 2090 | 2091 | 2092 | 2093 | 2094 | 2095 | 2096 | 2097 272 | 2539 | 2540 | 2541 | 2542 | 2543 | 2544 | 2545 | 2546 | 2547
223 | 2098 | 2099 | 2100 | 2101 | 2102 | 2103 | 2104 | 2105 | 2106 273 | 2548 | 2549 | 2550 | 2551 | 2552 | 2553 | 2554 | 2555 | 2556
224 | 2107 | 2108 | 2109 | 2110 | 2111 | 2112 | 2113 | 2114 | 2115 274 | 2557 | 2558 | 2559 | 2560 | 2561 | 2562 | 2563 | 2564 | 2565
225 | 2116 | 2117 | 2118 | 2119 | 2120 | 2121 | 2122 | 2123 | 2124 275 | 2566 | 2567 | 2568 | 2569 | 2570 | 2571 | 2572 | 2573 | 2574
226 | 2125 | 2126 | 2127 | 2128 | 2129 | 2130 | 2131 | 2132 | 2133 276 | 2575 | 2576 | 2577 | 2578 | 2579 | 2580 | 2581 | 2582 | 2583
227 | 2134 | 2135 | 2136 | 2137 | 2138 | 2139 | 2140 | 2141 | 2142 277 | 2584 | 2585 | 2586 | 2587 | 2588 | 2589 | 2590 | 2591 | 2592
228 | 2143 | 2144 | 2145 | 2146 | 2147 | 2148 | 2149 | 2150 | 2151 278 | 2593 | 2594 | 2595 | 2596 | 2597 | 2598 | 2599 | 2600 | 2601
229 | 2152 | 2153 | 2154 | 2155 | 2156 | 2157 | 2158 | 2159 | 2160 279 | 2602 | 2603 | 2604 | 2605 | 2606 | 2607 | 2608 | 2609 | 2610
230 | 2161 | 2162 | 2163 | 2164 | 2165 | 2166 | 2167 | 2168 | 2169 280 | 2611 | 2612 | 2613 | 2614 | 2615 | 2616 | 2617 | 2618 | 2619
231 | 2170 | 2171 | 2172 | 2173 | 2174 | 2175 | 2176 | 2177 | 2178 281 | 2620 | 2621 | 2622 | 2623 | 2624 | 2625 | 2626 | 2627 | 2628
232 | 2179 | 2180 | 2181 | 2182 | 2183 | 2184 | 2185 | 2186 | 2187 282 | 2629 | 2630 | 2631 | 2632 | 2633 | 2634 | 2635 | 2636 | 2637
233 | 2188 | 2189 | 2190 | 2191 | 2192 | 2193 | 2194 | 2195 | 2196 283 | 2638 | 2639 | 2640 | 2641 | 2642 | 2643 | 2644 | 2645 | 2646
234 | 2197 | 2198 | 2199 | 2200 | 2201 | 2202 | 2203 | 2204 | 2205 284 | 2647 | 2648 | 2649 | 2650 | 2651 | 2652 | 2653 | 2654 | 2655
235 | 2206 | 2207 | 2208 | 2209 | 2210 | 2211 | 2212 | 2213 | 2214 285 | 2656 | 2657 | 2658 | 2659 | 2660 | 2661 | 2662 | 2663 | 2664
236 | 2215 | 2216 | 2217 | 2218 | 2219 | 2220 | 2221 | 2222 | 2223 286 | 2665 | 2666 | 2667 | 2668 | 2669 | 2670 | 2671 | 2672 | 2673
237 | 2224 | 2225 | 2226 | 2227 | 2228 | 2229 | 2230 | 2231 | 2232 287 | 2674 | 2675 | 2676 | 2677 | 2678 | 2679 | 2680 | 2681 | 2682
238 | 2233 | 2234 | 2235 | 2236 | 2237 | 2238 | 2239 | 2240 | 2241 288 | 2683 | 2684 | 2685 | 2686 | 2687 | 2688 | 2689 | 2690 | 2691
239 | 2242 | 2243 | 2244 | 2245 | 2246 | 2247 | 2248 | 2249 | 2250 289 | 2692 | 2693 | 2694 | 2695 | 2696 | 2697 | 2698 | 2699 | 2700
240 | 2251 | 2252 | 2253 | 2254 | 2255 | 2256 | 2257 | 2258 | 2259 290 | 2701 | 2702 | 2703 | 2704 | 2705 | 2706 | 2707 | 2708 | 2709
241 | 2260 | 2261 | 2262 | 2263 | 2264 | 2265 | 2266 | 2267 | 2268 291 | 2710 | 2711 | 2712 | 2713 | 2714 | 2715 | 2716 | 2717 | 2718
242 | 2269 | 2270 | 2271 | 2272 | 2273 | 2274 | 2275 | 2276 | 2277 292 | 2719 | 2720 | 2721 | 2722 | 2723 | 2724 | 2725 | 2726 | 2727
243 | 2278 | 2279 | 2280 | 2281 | 2282 | 2283 | 2284 | 2285 | 2286 293 | 2728 | 2729 | 2730 | 2731 | 2732 | 2733 | 2734 | 2735 | 2736
244 | 2287 | 2288 | 2289 | 2290 | 2291 | 2292 | 2293 | 2294 | 2295 294 | 2737 | 2738 | 2739 | 2740 | 2741 | 2742 | 2743 | 2744 | 2745
245 | 2296 | 2297 | 2298 | 2299 | 2300 | 2301 | 2302 | 2303 | 2304 295 | 2746 | 2747 | 2748 | 2749 | 2750 | 2751 | 2752 | 2753 | 2754
246 | 2305 | 2306 | 2307 | 2308 | 2309 | 2310 | 2311 | 2312 | 2313 296 | 2755 | 2756 | 2757 | 2758 | 2759 | 2760 | 2761 | 2762 | 2763
247 | 2314 | 2315 | 2316 | 2317 | 2318 | 2319 | 2320 | 2321 | 2322 297 | 2764 | 2765 | 2766 | 2767 | 2768 | 2769 | 2770 | 2771 | 2772
248 | 2323 | 2324 | 2325 | 2326 | 2327 | 2328 | 2329 | 2330 | 2331 298 | 2773 | 2774 | 2775 | 2776 | 2777 | 2778 | 2779 | 2780 | 2781
249 | 2332 | 2333 | 2334 | 2335 | 2336 | 2337 | 2338 | 2339 | 2340 299 | 2782 | 2783 | 2784 | 2785 | 2786 | 2787 | 2788 | 2789 | 2790
250 | 2341 | 2342 | 2343 | 2344 | 2345 | 2346 | 2347 | 2348 | 2349 300 | 2791 | 2792 | 2793 | 2794 | 2795 | 2796 | 2797 | 2798 | 2799
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Appendix 2 Internal Memory Address of Operation Data

Circular Circular
Step | Goal position interpolation | Operation speed | Dwell | M code | Control Step | Goal position interpolation | Operation speed | Dwell | M code | Control
no. aux. point time no. word no. aux. point time no. word
Low High Low High Low High Low High Low High Low High
301 | 2800 | 2801 | 2802 | 2803 | 2804 | 2805 | 2806 | 2807 | 2808 351 | 3250 | 3251 | 3252 | 3253 | 3254 | 3255 | 3256 | 3257 | 3258
302 | 2809 | 2810 | 2811 | 2812 | 2813 | 2814 | 2815 | 2816 | 2817 352 | 3259 | 3260 | 3261 | 3262 | 3263 | 3264 | 3265 | 3266 | 3267
303 | 2818 | 2819 | 2820 | 2821 | 2822 | 2823 | 2824 | 2825 | 2826 353 | 3268 | 3269 | 3270 | 3271 | 3272 | 3273 | 3274 | 3275 | 3276
304 | 2827 | 2828 | 2829 | 2830 | 2831 | 2832 | 2833 | 2834 | 2835 354 | 3277 | 3278 | 3279 | 3280 | 3281 | 3282 | 3283 | 3284 | 3285
305 | 2836 | 2837 | 2838 | 2839 | 2840 | 2841 | 2842 | 2843 | 2844 355 | 3286 | 3287 | 3288 | 3289 | 3290 | 3291 | 3292 | 3293 | 3294
306 | 2845 | 2846 | 2847 | 2848 | 2849 | 2850 | 2851 | 2852 | 2853 356 | 3295 | 3296 | 3297 | 3298 | 3299 | 3300 | 3301 | 3302 | 3303
307 | 2854 | 2855 | 2856 | 2857 | 2858 | 2859 | 2860 | 2861 | 2862 357 | 3304 | 3305 | 3306 | 3307 | 3308 | 3309 | 3310 | 3311 | 3312
308 | 2863 | 2864 | 2865 | 2866 | 2867 | 2868 | 2869 | 2870 | 2871 358 | 3313 | 3314 | 3315 | 3316 | 3317 | 3318 | 3319 | 3320 | 3321
309 | 2872 | 2873 | 2874 | 2875 | 2876 | 2877 | 2878 | 2879 | 2880 359 | 3322 | 3323 | 3324 | 3325 | 3326 | 3327 | 3328 | 3329 | 3330
310 | 2881 | 2882 | 2883 | 2884 | 2885 | 2886 | 2887 | 2888 | 2889 360 | 3331 | 3332 | 3333 | 3334 | 3335 | 3336 | 3337 | 3338 | 3339
311 | 2890 | 2891 | 2892 | 2893 | 2894 | 2895 | 2896 | 2897 | 2898 361 | 3340 | 3341 | 3342 | 3343 | 3344 | 3345 | 3346 | 3347 | 3348
312 | 2899 | 2900 | 2901 | 2902 | 2903 | 2904 | 2905 | 2906 | 2907 362 | 3349 | 3350 | 3351 | 3352 | 3353 | 3354 | 3355 | 3356 | 3357
313 | 2908 | 2909 | 2910 | 2911 | 2912 | 2913 | 2914 | 2915 | 2916 363 | 3358 | 3359 | 3360 | 3361 | 3362 | 3363 | 3364 | 3365 | 3366
314 | 2917 | 2918 | 2919 | 2920 | 2921 | 2922 | 2923 | 2924 | 2925 364 | 3367 | 3368 | 3369 | 3370 | 3371 | 3372 | 3373 | 3374 | 3375
315 | 2926 | 2927 | 2928 | 2929 | 2930 | 2931 | 2932 | 2933 | 2934 365 | 3376 | 3377 | 3378 | 3379 | 3380 | 3381 | 3382 | 3383 | 3384
316 | 2935 | 2936 | 2937 | 2938 | 2939 | 2940 | 2941 | 2942 | 2943 366 | 3385 | 3386 | 3387 | 3388 | 3389 | 3390 | 3391 | 3392 | 3393
317 | 2944 | 2945 | 2946 | 2947 | 2948 | 2949 | 2950 | 2951 | 2952 367 | 3394 | 3395 | 3396 | 3397 | 3398 | 3399 | 3400 | 3401 | 3402
318 | 2953 | 2954 | 2955 | 2956 | 2957 | 2958 | 2959 | 2960 | 2961 368 | 3403 | 3404 | 3405 | 3406 | 3407 | 3408 | 3409 | 3410 | 3411
319 | 2962 | 2963 | 2964 | 2965 | 2966 | 2967 | 2968 | 2969 | 2970 369 | 3412 | 3413 | 3414 | 3415 | 3416 | 3417 | 3418 | 3419 | 3420
320 | 2971 | 2972 | 2973 | 2974 | 2975 | 2976 | 2977 | 2978 | 2979 370 | 3421 | 3422 | 3423 | 3424 | 3425 | 3426 | 3427 | 3428 | 3429
321 | 2980 | 2981 | 2982 | 2983 | 2984 | 2985 | 2986 | 2987 | 2988 371 | 3430 | 3431 | 3432 | 3433 | 3434 | 3435 | 3436 | 3437 | 3438
322 | 2989 | 2990 | 2991 | 2992 | 2993 | 2994 | 2995 | 2996 | 2997 372 | 3439 | 3440 | 3441 | 3442 | 3443 | 3444 | 3445 | 3446 | 3447
323 | 2998 | 2999 | 3000 | 3001 | 3002 | 3003 | 3004 | 3005 | 3006 373 | 3448 | 3449 | 3450 | 3451 | 3452 | 3453 | 3454 | 3455 | 3456
324 | 3007 | 3008 | 3009 | 3010 | 3011 | 3012 | 3013 | 3014 | 3015 374 | 3457 | 3458 | 3459 | 3460 | 3461 | 3462 | 3463 | 3464 | 3465
325 | 3016 | 3017 | 3018 | 3019 | 3020 | 3021 | 3022 | 3023 | 3024 375 | 3466 | 3467 | 3468 | 3469 | 3470 | 3471 | 3472 | 3473 | 3474
326 | 3025 | 3026 | 3027 | 3028 | 3029 | 3030 | 3031 | 3032 | 3033 376 | 3475 | 3476 | 3477 | 3478 | 3479 | 3480 | 3481 | 3482 | 3483
327 | 3034 | 3035 | 3036 | 3037 | 3038 | 3039 | 3040 | 3041 | 3042 377 | 3484 | 3485 | 3486 | 3487 | 3488 | 3489 | 3490 | 3491 | 3492
328 | 3043 | 3044 | 3045 | 3046 | 3047 | 3048 | 3049 | 3050 | 3051 378 | 3493 | 3494 | 3495 | 3496 | 3497 | 3498 | 3499 | 3500 | 3501
329 | 3052 | 3053 | 3054 | 3055 | 3056 | 3057 | 3058 | 3059 | 3060 379 | 3502 | 3503 | 3504 | 3505 | 3506 | 3507 | 3508 | 3509 | 3510
330 | 3061 | 3062 | 3063 | 3064 | 3065 | 3066 | 3067 | 3068 | 3069 380 | 3511 | 3512 | 3513 | 3514 | 3515 | 3516 | 3517 | 3518 | 3519
331 | 3070 | 3071 | 3072 | 3073 | 3074 | 3075 | 3076 | 3077 | 3078 381 | 3520 | 3521 | 3522 | 3523 | 3524 | 3525 | 3526 | 3527 | 3528
332 | 3079 | 3080 | 3081 | 3082 | 3083 | 3084 | 3085 | 3086 | 3087 382 | 3529 | 3530 | 3531 | 3532 | 3533 | 3534 | 3535 | 3536 | 3537
333 | 3088 | 3089 | 3090 | 3091 | 3092 | 3093 | 3094 | 3095 | 3096 383 | 3538 | 3539 | 3540 | 3541 | 3542 | 3543 | 3544 | 3545 | 3546
334 | 3097 | 3098 | 3099 | 3100 | 3101 | 3102 | 3103 | 3104 | 3105 384 | 3547 | 3548 | 3549 | 3550 | 3551 | 3552 | 3553 | 3554 | 3555
335 | 3106 | 3107 | 3108 | 3109 | 3110 | 3111 | 3112 | 3113 | 3114 385 | 3556 | 3557 | 3558 | 3559 | 3560 | 3561 | 3562 | 3563 | 3564
336 | 3115 | 3116 | 3117 | 3118 | 3119 | 3120 | 3121 | 3122 | 3123 386 | 3565 | 3566 | 3567 | 3568 | 3569 | 3570 | 3571 | 3572 | 3573
337 | 3124 | 3125 | 3126 | 3127 | 3128 | 3129 | 3130 | 3131 | 3132 387 | 3574 | 3575 | 3576 | 3577 | 3578 | 3579 | 3580 | 3581 | 3582
338 | 3133 | 3134 | 3135 | 3136 | 3137 | 3138 | 3139 | 3140 | 3141 388 | 3583 | 3584 | 3585 | 3586 | 3587 | 3588 | 3589 | 3590 | 3591
339 | 3142 | 3143 | 3144 | 3145 | 3146 | 3147 | 3148 | 3149 | 3150 389 | 3592 | 3593 | 3594 | 3595 | 3596 | 3597 | 3598 | 3599 | 3600
340 | 3151 | 3152 | 3153 | 3154 | 3155 | 3156 | 3157 | 3158 | 3159 390 | 3601 | 3602 | 3603 | 3604 | 3605 | 3606 | 3607 | 3608 | 3609
341 | 3160 | 3161 | 3162 | 3163 | 3164 | 3165 | 3166 | 3167 | 3168 391 | 3610 | 3611 | 3612 | 3613 | 3614 | 3615 | 3616 | 3617 | 3618
342 | 3169 | 3170 | 3171 | 3172 | 3173 | 3174 | 3175 | 3176 | 3177 392 | 3619 | 3620 | 3621 | 3622 | 3623 | 3624 | 3625 | 3626 | 3627
343 | 3178 | 3179 | 3180 | 3181 | 3182 | 3183 | 3184 | 3185 | 3186 393 | 3628 | 3629 | 3630 | 3631 | 3632 | 3633 | 3634 | 3635 | 3636
344 | 3187 | 3188 | 3189 | 3190 | 3191 | 3192 | 3193 | 3194 | 3195 394 | 3637 | 3638 | 3639 | 3640 | 3641 | 3642 | 3643 | 3644 | 3645
345 | 3196 | 3197 | 3198 | 3199 | 3200 | 3201 | 3202 | 3203 | 3204 395 | 3646 | 3647 | 3648 | 3649 | 3650 | 3651 | 3652 | 3653 | 3654
346 | 3205 | 3206 | 3207 | 3208 | 3209 | 3210 | 3211 | 3212 | 3213 396 | 3655 | 3656 | 3657 | 3658 | 3659 | 3660 | 3661 | 3662 | 3663
347 | 3214 | 3215 | 3216 | 3217 | 3218 | 3219 | 3220 | 3221 | 3222 397 | 3664 | 3665 | 3666 | 3667 | 3668 | 3669 | 3670 | 3671 | 3672
348 | 3223 | 3224 | 3225 | 3226 | 3227 | 3228 | 3229 | 3230 | 3231 398 | 3673 | 3674 | 3675 | 3676 | 3677 | 3678 | 3679 | 3680 | 3681
349 | 3232 | 3233 | 3234 | 3235 | 3236 | 3237 | 3238 | 3239 | 3240 399 | 3682 | 3683 | 3684 | 3685 | 3686 | 3687 | 3688 | 3689 | 3690
350 | 3241 | 3242 | 3243 | 3244 | 3245 | 3246 | 3247 | 3248 | 3249 400 | 3691 | 3692 | 3693 | 3694 | 3695 | 3696 | 3697 | 3698 | 3699
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Appendix 2 Internal Memory Address of Operation Data

2) Internal Memory Address of Y Operation data

Circular Circular
Step | Goal position interpolation | Operation speed | Dwell | M code | Control Step | Goal position interpolation | Operation speed | Dwell | M code | Control
no. aux. point time no. word no. aux. point time no. word
Low High Low High Low High Low High Low High Low High

1 4500 | 4501 | 4502 | 4503 | 4504 | 4505 | 4506 | 4507 | 4508 51 | 4950 | 4951 | 4952 | 4953 | 4954 | 4955 | 4956 | 4957 | 4958
2 4509 | 4510 | 4511 | 4512 | 4513 | 4514 | 4515 | 4516 | 4517 52 | 4959 | 4960 | 4961 | 4962 | 4963 | 4964 | 4965 | 4966 | 4967
3 4518 | 4519 | 4520 | 4521 | 4522 | 4523 | 4524 | 4525 | 4526 53 | 4968 | 4969 | 4970 | 4971 | 4972 | 4973 | 4974 | 4975 | 4976
4 4527 | 4528 | 4529 | 4530 | 4531 | 4532 | 4533 | 4534 | 4535 54 | 4977 | 4978 | 4979 | 4980 | 4981 | 4982 | 4983 | 4984 | 4985
5 4536 | 4537 | 4538 | 4539 | 4540 | 4541 | 4542 | 4543 | 4544 55 | 4986 | 4987 | 4988 | 4989 | 4990 | 4991 | 4992 | 4993 | 4994
6 4545 | 4546 | 4547 | 4548 | 4549 | 4550 | 4551 | 4552 | 4553 56 | 4995 | 4996 | 4997 | 4998 | 4999 | 5000 | 5001 | 5002 | 5003
7 4554 | 4555 | 4556 | 4557 | 4558 | 4559 | 4560 | 4561 | 4562 57 | 5004 | 5005 | 5006 | 5007 | 5008 | 5009 | 5010 | 5011 | 5012
8 4563 | 4564 | 4565 | 4566 | 4567 | 4568 | 4569 | 4570 | 4571 58 | 5013 | 5014 | 5015 | 5016 | 5017 | 5018 | 5019 | 5020 | 5021
9 4572 | 4573 | 4574 | 4575 | 4576 | 4577 | 4578 | 4579 | 4580 59 | 5022 | 5023 | 5024 | 5025 | 5026 | 5027 | 5028 | 5029 | 5030
10 | 4581 | 4582 | 4583 | 4584 | 4585 | 4586 | 4587 | 4588 | 4589 60 | 5031 | 5032 | 5033 | 5034 | 5035 | 5036 | 5037 | 5038 | 5039
11 | 4590 | 4591 | 4592 | 4593 | 4594 | 4595 | 4596 | 4597 | 4598 61 | 5040 | 5041 | 5042 | 5043 | 5044 | 5045 | 5046 | 5047 | 5048
12 | 4599 | 4600 | 4601 | 4602 | 4603 | 4604 | 4605 | 4606 | 4607 62 | 5049 | 5050 | 5051 | 5052 | 5053 | 5054 | 5055 | 5056 | 5057
13 | 4608 | 4609 | 4610 | 4611 | 4612 | 4613 | 4614 | 4615 | 4616 63 | 5058 | 5059 | 5060 | 5061 | 5062 | 5063 | 5064 | 5065 | 5066
14 | 4617 | 4618 | 4619 | 4620 | 4621 | 4622 | 4623 | 4624 | 4625 64 | 5067 | 5068 | 5069 | 5070 | 5071 | 5072 | 5073 | 5074 | 5075
15 | 4626 | 4627 | 4628 | 4629 | 4630 | 4631 | 4632 | 4633 | 4634 65 | 5076 | 5077 | 5078 | 5079 | 5080 | 5081 | 5082 | 5083 | 5084
16 | 4635 | 4636 | 4637 | 4638 | 4639 | 4640 | 4641 | 4642 | 4643 66 | 5085 | 5086 | 5087 | 5088 | 5089 | 5090 | 5091 | 5092 | 5093
17 | 4644 | 4645 | 4646 | 4647 | 4648 | 4649 | 4650 | 4651 | 4652 67 | 5094 | 5095 | 5096 | 5097 | 5098 | 5099 | 5100 | 5101 | 5102
18 | 4653 | 4654 | 4655 | 4656 | 4657 | 4658 | 4659 | 4660 | 4661 68 | 5103 | 5104 | 5105 | 5106 | 5107 | 5108 | 5109 | 5110 | 5111
19 | 4662 | 4663 | 4664 | 4665 | 4666 | 4667 | 4668 | 4669 | 4670 69 | 5112 | 5113 | 5114 | 5115 | 5116 | 5117 | 5118 | 5119 | 5120
20 | 4671 | 4672 | 4673 | 4674 | 4675 | 4676 | 4677 | 4678 | 4679 70 | 5121 | 5122 | 5123 | 5124 | 5125 | 5126 | 5127 | 5128 | 5129
21 | 4680 | 4681 | 4682 | 4683 | 4684 | 4685 | 4686 | 4687 | 4688 71 | 5130 | 5131 | 5132 | 5133 | 5134 | 5135 | 5136 | 5137 | 5138
22 | 4689 | 4690 | 4691 | 4692 | 4693 | 4694 | 4695 | 4696 | 4697 72 | 5139 | 5140 | 5141 | 5142 | 5143 | 5144 | 5145 | 5146 | 5147
23 | 4698 | 4699 | 4700 | 4701 | 4702 | 4703 | 4704 | 4705 | 4706 73 | 5148 | 5149 | 5150 | 5151 | 5152 | 5153 | 5154 | 5155 | 5156
24 | 4707 | 4708 | 4709 | 4710 | 4711 | 4712 | 4713 | 4714 | 4715 74 | 5157 | 5158 | 5159 | 5160 | 5161 | 5162 | 5163 | 5164 | 5165
25 | 4716 | 4717 | 4718 | 4719 | 4720 | 4721 | 4722 | 4723 | 4724 75 | 5166 | 5167 | 5168 | 5169 | 5170 | 5171 | 5172 | 5173 | 5174
26 | 4725 | 4726 | 4727 | 4728 | 4729 | 4730 | 4731 | 4732 | 4733 76 | 5175 | 5176 | 5177 | 5178 | 5179 | 5180 | 5181 | 5182 | 5183
27 | 4734 | 4735 | 4736 | 4737 | 4738 | 4739 | 4740 | 4741 | 4742 77 | 5184 | 5185 | 5186 | 5187 | 5188 | 5189 | 5190 | 5191 | 5192
28 | 4743 | A744 | A745 | 4746 | 4747 | 4748 | 4749 | 4750 | 4751 78 | 5193 | 5194 | 5195 | 5196 | 5197 | 5198 | 5199 | 5200 | 5201
29 | 4752 | 4753 | 4754 | 4755 | 4756 | 4757 | 4758 | 4759 | 4760 79 | 5202 | 5203 | 5204 | 5205 | 5206 | 5207 | 5208 | 5209 | 5210
30 | 4761 | 4762 | 4763 | 4764 | 4765 | 4766 | 4767 | 4768 | 4769 80 | 5211 | 5212 | 5213 | 5214 | 5215 | 5216 | 5217 | 5218 | 5219
31 | 4770 | 4771 | 4772 | 4773 | 4774 | 4775 | AT76 | 4777 | 4778 81 | 5220 | 5221 | 5222 | 5223 | 5224 | 5225 | 5226 | 5227 | 5228
32 | 4779 | 4780 | 4781 | 4782 | 4783 | 4784 | 4785 | 4786 | 4787 82 | 5229 | 5230 | 5231 | 5232 | 5233 | 5234 | 5235 | 5236 | 5237
33 | 4788 | 4789 | 4790 | 4791 | 4792 | 4793 | 4794 | 4795 | 4796 83 | 5238 | 5239 | 5240 | 5241 | 5242 | 5243 | 5244 | 5245 | 5246
34 | 4797 | 4798 | 4799 | 4800 | 4801 | 4802 | 4803 | 4804 | 4805 84 | 5247 | 5248 | 5249 | 5250 | 5251 | 5252 | 5253 | 5254 | 5255
35 | 4806 | 4807 | 4808 | 4809 | 4810 | 4811 | 4812 | 4813 | 4814 85 | 5256 | 5257 | 5258 | 5259 | 5260 | 5261 | 5262 | 5263 | 5264
36 | 4815 | 4816 | 4817 | 4818 | 4819 | 4820 | 4821 | 4822 | 4823 86 | 5265 | 5266 | 5267 | 5268 | 5269 | 5270 | 5271 | 5272 | 5273
37 | 4824 | 4825 | 4826 | 4827 | 4828 | 4829 | 4830 | 4831 | 4832 87 | 5274 | 5275 | 5276 | 5277 | 5278 | 5279 | 5280 | 5281 | 5282
38 | 4833 | 4834 | 4835 | 4836 | 4837 | 4838 | 4839 | 4840 | 4841 88 | 5283 | 5284 | 5285 | 5286 | 5287 | 5288 | 5289 | 5290 | 5291
39 | 4842 | 4843 | 4844 | 4845 | 4846 | 4847 | 4848 | 4849 | 4850 89 | 5292 | 5293 | 5294 | 5295 | 5296 | 5297 | 5298 | 5299 | 5300
40 | 4851 | 4852 | 4853 | 4854 | 4855 | 4856 | 4857 | 4858 | 4859 90 | 5301 | 5302 | 5303 | 5304 | 5305 | 5306 | 5307 | 5308 | 5309
41 | 4860 | 4861 | 4862 | 4863 | 4864 | 4865 | 4866 | 4867 | 4868 91 | 5310 | 5311 | 5312 | 5313 | 5314 | 5315 | 5316 | 5317 | 5318
42 | 4869 | 4870 | 4871 | 4872 | 4873 | 4874 | 4875 | 4876 | 4877 92 | 5319 | 5320 | 5321 | 5322 | 5323 | 5324 | 5325 | 5326 | 5327
43 | 4878 | 4879 | 4880 | 4881 | 4882 | 4883 | 4884 | 4885 | 4886 93 | 5328 | 5329 | 5330 | 5331 | 5332 | 5333 | 5334 | 5335 | 5336
44 | 4887 | 4888 | 4889 | 4890 | 4891 | 4892 | 4893 | 4894 | 4895 94 | 5337 | 5338 | 5339 | 5340 | 5341 | 5342 | 5343 | 5344 | 5345
45 | 4896 | 4897 | 4898 | 4899 | 4900 | 4901 | 4902 | 4903 | 4904 95 | 5346 | 5347 | 5348 | 5349 | 5350 | 5351 | 5352 | 5353 | 5354
46 | 4905 | 4906 | 4907 | 4908 | 4909 | 4910 | 4911 | 4912 | 4913 96 | 5355 | 5356 | 5357 | 5358 | 5359 | 5360 | 5361 | 5362 | 5363
47 | 4914 | 4915 | 4916 | 4917 | 4918 | 4919 | 4920 | 4921 | 4922 97 | 5364 | 5365 | 5366 | 5367 | 5368 | 5369 | 5370 | 5371 | 5372
48 | 4923 | 4924 | 4925 | 4926 | 4927 | 4928 | 4929 | 4930 | 4931 98 | 5373 | 5374 | 5375 | 5376 | 5377 | 5378 | 5379 | 5380 | 5381
49 | 4932 | 4933 | 4934 | 4935 | 4936 | 4937 | 4938 | 4939 | 4940 99 | 5382 | 5383 | 5384 | 5385 | 5386 | 5387 | 5388 | 5389 | 5390
50 | 4941 | 4942 | 4943 | 4944 | 4945 | 4946 | 4947 | 4948 | 4949 100 | 5391 | 5392 | 5393 | 5394 | 5395 | 5396 | 5397 | 5398 | 5399
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Appendix 2 Internal Memory Address of Operation Data

Circular Circular
Step | Goal position interpolation | Operation speed | Dwell | M code | Control Step | Goal position interpolation | Operation speed | Dwell | M code | Control
no. aux. point time no. word no. aux. point time no. word
Low High Low High Low High Low High Low High Low High
101 | 5400 | 5401 | 5402 | 5403 | 5404 | 5405 | 5406 | 5407 | 5408 151 | 5850 | 5851 | 5852 | 5853 | 5854 | 5855 | 5856 | 5857 | 5858
102 | 5409 | 5410 | 5411 | 5412 | 5413 | 5414 | 5415 | 5416 | 5417 152 | 5859 | 5860 | 5861 | 5862 | 5863 | 5864 | 5865 | 5866 | 5867
103 | 5418 | 5419 | 5420 | 5421 | 5422 | 5423 | 5424 | 5425 | 5426 153 | 5868 | 5869 | 5870 | 5871 | 5872 | 5873 | 5874 | 5875 | 5876
104 | 5427 | 5428 | 5429 | 5430 | 5431 | 5432 | 5433 | 5434 | 5435 154 | 5877 | 5878 | 5879 | 5880 | 5881 | 5882 | 5883 | 5884 | 5885
105 | 5436 | 5437 | 5438 | 5439 | 5440 | 5441 | 5442 | 5443 | 5444 155 | 5886 | 5887 | 5888 | 5889 | 5890 | 5891 | 5892 | 5893 | 5894
106 | 5445 | 5446 | 5447 | 5448 | 5449 | 5450 | 5451 | 5452 | 5453 156 | 5895 | 5896 | 5897 | 5898 | 5899 | 5900 | 5901 | 5902 | 5903
107 | 5454 | 5455 | 5456 | 5457 | 5458 | 5459 | 5460 | 5461 | 5462 157 | 5904 | 5905 | 5906 | 5907 | 5908 | 5909 | 5910 | 5911 | 5912
108 | 5463 | 5464 | 5465 | 5466 | 5467 | 5468 | 5469 | 5470 | 5471 158 | 5913 | 5914 | 5915 | 5916 | 5917 | 5918 | 5919 | 5920 | 5921
109 | 5472 | 5473 | 5474 | 5475 | 5476 | 5477 | 5478 | 5479 | 5480 159 | 5922 | 5923 | 5924 | 5925 | 5926 | 5927 | 5928 | 5929 | 5930
110 | 5481 | 5482 | 5483 | 5484 | 5485 | 5486 | 5487 | 5488 | 5489 160 | 5931 | 5932 | 5933 | 5934 | 5935 | 5936 | 5937 | 5938 | 5939
111 | 5490 | 5491 | 5492 | 5493 | 5494 | 5495 | 5496 | 5497 | 5498 161 | 5940 | 5941 | 5942 | 5943 | 5944 | 5945 | 5946 | 5947 | 5948
112 | 5499 | 5500 | 5501 | 5502 | 5503 | 5504 | 5505 | 5506 | 5507 162 | 5949 | 5950 | 5951 | 5952 | 5953 | 5954 | 5955 | 5956 | 5957
113 | 5508 | 5509 | 5510 | 5511 | 5512 | 5513 | 5514 | 5515 | 5516 163 | 5958 | 5959 | 5960 | 5961 | 5962 | 5963 | 5964 | 5965 | 5966
114 | 5517 | 5518 | 5519 | 5520 | 5521 | 5522 | 5523 | 5524 | 5525 164 | 5967 | 5968 | 5969 | 5970 | 5971 | 5972 | 5973 | 5974 | 5975
115 | 5526 | 5527 | 5528 | 5529 | 5530 | 5531 | 5532 | 5533 | 5534 165 | 5976 | 5977 | 5978 | 5979 | 5980 | 5981 | 5982 | 5983 | 5984
116 | 5535 | 5536 | 5537 | 5538 | 5539 | 5540 | 5541 | 5542 | 5543 166 | 5985 | 5986 | 5987 | 5988 | 5989 | 5990 | 5991 | 5992 | 5993
117 | 5544 | 5545 | 5546 | 5547 | 5548 | 5549 | 5550 | 5551 | 5552 167 | 5994 | 5995 | 5996 | 5997 | 5998 | 5999 | 6000 | 6001 | 6002
118 | 5553 | 5554 | 5555 | 5556 | 5557 | 5558 | 5559 | 5560 | 5561 168 | 6003 | 6004 | 6005 | 6006 | 6007 | 6008 | 6009 | 6010 | 6011
119 | 5562 | 5563 | 5564 | 5565 | 5566 | 5567 | 5568 | 5569 | 5570 169 | 6012 | 6013 | 6014 | 6015 | 6016 | 6017 | 6018 | 6019 | 6020
120 | 5571 | 5572 | 5573 | 5574 | 5575 | 5576 | 5577 | 5578 | 5579 170 | 6021 | 6022 | 6023 | 6024 | 6025 | 6026 | 6027 | 6028 | 6029
121 | 5580 | 5581 | 5582 | 5583 | 5584 | 5585 | 5586 | 5587 | 5588 171 | 6030 | 6031 | 6032 | 6033 | 6034 | 6035 | 6036 | 6037 | 6038
122 | 5589 | 5590 | 5591 | 5592 | 5593 | 5594 | 5595 | 5596 | 5597 172 | 6039 | 6040 | 6041 | 6042 | 6043 | 6044 | 6045 | 6046 | 6047
123 | 5598 | 5599 | 5600 | 5601 | 5602 | 5603 | 5604 | 5605 | 5606 173 | 6048 | 6049 | 6050 | 6051 | 6052 | 6053 | 6054 | 6055 | 6056
124 | 5607 | 5608 | 5609 | 5610 | 5611 | 5612 | 5613 | 5614 | 5615 174 | 6057 | 6058 | 6059 | 6060 | 6061 | 6062 | 6063 | 6064 | 6065
125 | 5616 | 5617 | 5618 | 5619 | 5620 | 5621 | 5622 | 5623 | 5624 175 | 6066 | 6067 | 6068 | 6069 | 6070 | 6071 | 6072 | 6073 | 6074
126 | 5625 | 5626 | 5627 | 5628 | 5629 | 5630 | 5631 | 5632 | 5633 176 | 6075 | 6076 | 6077 | 6078 | 6079 | 6080 | 6081 | 6082 | 6083
127 | 5634 | 5635 | 5636 | 5637 | 5638 | 5639 | 5640 | 5641 | 5642 177 | 6084 | 6085 | 6086 | 6087 | 6088 | 6089 | 6090 | 6091 | 6092
128 | 5643 | 5644 | 5645 | 5646 | 5647 | 5648 | 5649 | 5650 | 5651 178 | 6093 | 6094 | 6095 | 6096 | 6097 | 6098 | 6099 | 6100 | 6101
129 | 5652 | 5653 | 5654 | 5655 | 5656 | 5657 | 5658 | 5659 | 5660 179 | 6102 | 6103 | 6104 | 6105 | 6106 | 6107 | 6108 | 6109 | 6110
130 | 5661 | 5662 | 5663 | 5664 | 5665 | 5666 | 5667 | 5668 | 5669 180 | 6111 | 6112 | 6113 | 6114 | 6115 | 6116 | 6117 | 6118 | 6119
131 | 5670 | 5671 | 5672 | 5673 | 5674 | 5675 | 5676 | 5677 | 5678 181 | 6120 | 6121 | 6122 | 6123 | 6124 | 6125 | 6126 | 6127 | 6128
132 | 5679 | 5680 | 5681 | 5682 | 5683 | 5684 | 5685 | 5686 | 5687 182 | 6129 | 6130 | 6131 | 6132 | 6133 | 6134 | 6135 | 6136 | 6137
133 | 5688 | 5689 | 5690 | 5691 | 5692 | 5693 | 5694 | 5695 | 5696 183 | 6138 | 6139 | 6140 | 6141 | 6142 | 6143 | 6144 | 6145 | 6146
134 | 5697 | 5698 | 5699 | 5700 | 5701 | 5702 | 5703 | 5704 | 5705 184 | 6147 | 6148 | 6149 | 6150 | 6151 | 6152 | 6153 | 6154 | 6155
135 | 5706 | 5707 | 5708 | 5709 | 5710 | 5711 | 5712 | 5713 | 5714 185 | 6156 | 6157 | 6158 | 6159 | 6160 | 6161 | 6162 | 6163 | 6164
136 | 5715 | 5716 | 5717 | 5718 | 5719 | 5720 | 5721 | 5722 | 5723 186 | 6165 | 6166 | 6167 | 6168 | 6169 | 6170 | 6171 | 6172 | 6173
137 | 5724 | 5725 | 5726 | 5727 | 5728 | 5729 | 5730 | 5731 | 5732 187 | 6174 | 6175 | 6176 | 6177 | 6178 | 6179 | 6180 | 6181 | 6182
138 | 5733 | 5734 | 5735 | 5736 | 5737 | 5738 | 5739 | 5740 | 5741 188 | 6183 | 6184 | 6185 | 6186 | 6187 | 6188 | 6189 | 6190 | 6191
139 | 5742 | 5743 | 5744 | 5745 | 5746 | 5747 | 5748 | 5749 | 5750 189 | 6192 | 6193 | 6194 | 6195 | 6196 | 6197 | 6198 | 6199 | 6200
140 | 5751 | 5752 | 5753 | 5754 | 5755 | 5756 | 5757 | 5758 | 5759 190 | 6201 | 6202 | 6203 | 6204 | 6205 | 6206 | 6207 | 6208 | 6209
141 | 5760 | 5761 | 5762 | 5763 | 5764 | 5765 | 5766 | 5767 | 5768 191 | 6210 | 6211 | 6212 | 6213 | 6214 | 6215 | 6216 | 6217 | 6218
142 | 5769 | 5770 | 5771 | 5772 | 5773 | 5774 | 5775 | 5776 | 5777 192 | 6219 | 6220 | 6221 | 6222 | 6223 | 6224 | 6225 | 6226 | 6227
143 | 5778 | 5779 | 5780 | 5781 | 5782 | 5783 | 5784 | 5785 | 5786 193 | 6228 | 6229 | 6230 | 6231 | 6232 | 6233 | 6234 | 6235 | 6236
144 | 5787 | 5788 | 5789 | 5790 | 5791 | 5792 | 5793 | 5794 | 5795 194 | 6237 | 6238 | 6239 | 6240 | 6241 | 6242 | 6243 | 6244 | 6245
145 | 5796 | 5797 | 5798 | 5799 | 5800 | 5801 | 5802 | 5803 | 5804 195 | 6246 | 6247 | 6248 | 6249 | 6250 | 6251 | 6252 | 6253 | 6254
146 | 5805 | 5806 | 5807 | 5808 | 5809 | 5810 | 5811 | 5812 | 5813 196 | 6255 | 6256 | 6257 | 6258 | 6259 | 6260 | 6261 | 6262 | 6263
147 | 5814 | 5815 | 5816 | 5817 | 5818 | 5819 | 5820 | 5821 | 5822 197 | 6264 | 6265 | 6266 | 6267 | 6268 | 6269 | 6270 | 6271 | 6272
148 | 5823 | 5824 | 5825 | 5826 | 5827 | 5828 | 5829 | 5830 | 5831 198 | 6273 | 6274 | 6275 | 6276 | 6277 | 6278 | 6279 | 6280 | 6281
149 | 5832 | 5833 | 5834 | 5835 | 5836 | 5837 | 5838 | 5839 | 5840 199 | 6282 | 6283 | 6284 | 6285 | 6286 | 6287 | 6288 | 6289 | 6290
150 | 5841 | 5842 | 5843 | 5844 | 5845 | 5846 | 5847 | 5848 | 5849 200 | 6291 | 6292 | 6293 | 6294 | 6295 | 6296 | 6297 | 6298 | 6299
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Appendix 2 Internal Memory Address of Operation Data

Circular Circular
Step | Goal position interpolation | Operation speed | Dwell | M code | Control Step | Goal position interpolation | Operation speed | Dwell | M code | Control
no. aux. point time no. word no. aux. point time no. word
Low High Low High Low High Low High Low High Low High
201 | 6300 | 6301 | 6302 | 6303 | 6304 | 6305 | 6306 | 6307 | 6308 251 | 6750 | 6751 | 6752 | 6753 | 6754 | 6755 | 6756 | 6757 | 6758
202 | 6309 | 6310 | 6311 | 6312 | 6313 | 6314 | 6315 | 6316 | 6317 252 | 6759 | 6760 | 6761 | 6762 | 6763 | 6764 | 6765 | 6766 | 6767
203 | 6318 | 6319 | 6320 | 6321 | 6322 | 6323 | 6324 | 6325 | 6326 253 | 6768 | 6769 | 6770 | 6771 | 6772 | 6773 | 6774 | 6775 | 6776
204 | 6327 | 6328 | 6329 | 6330 | 6331 | 6332 | 6333 | 6334 | 6335 254 | 6777 | 6778 | 6779 | 6780 | 6781 | 6782 | 6783 | 6784 | 6785
205 | 6336 | 6337 | 6338 | 6339 | 6340 | 6341 | 6342 | 6343 | 6344 255 | 6786 | 6787 | 6788 | 6789 | 6790 | 6791 | 6792 | 6793 | 6794
206 | 6345 | 6346 | 6347 | 6348 | 6349 | 6350 | 6351 | 6352 | 6353 256 | 6795 | 6796 | 6797 | 6798 | 6799 | 6800 | 6801 | 6802 | 6803
207 | 6354 | 6355 | 6356 | 6357 | 6358 | 6359 | 6360 | 6361 | 6362 257 | 6804 | 6805 | 6806 | 6807 | 6808 | 6809 | 6810 | 6811 | 6812
208 | 6363 | 6364 | 6365 | 6366 | 6367 | 6368 | 6369 | 6370 | 6371 258 | 6813 | 6814 | 6815 | 6816 | 6817 | 6818 | 6819 | 6820 | 6821
209 | 6372 | 6373 | 6374 | 6375 | 6376 | 6377 | 6378 | 6379 | 6380 259 | 6822 | 6823 | 6824 | 6825 | 6826 | 6827 | 6828 | 6829 | 6830
210 | 6381 | 6382 | 6383 | 6384 | 6385 | 6386 | 6387 | 6388 | 6389 260 | 6831 | 6832 | 6833 | 6834 | 6835 | 6836 | 6837 | 6838 | 6839
211 | 6390 | 6391 | 6392 | 6393 | 6394 | 6395 | 6396 | 6397 | 6398 261 | 6840 | 6841 | 6842 | 6843 | 6844 | 6845 | 6846 | 6847 | 6848
212 | 6399 | 6400 | 6401 | 6402 | 6403 | 6404 | 6405 | 6406 | 6407 262 | 6849 | 6850 | 6851 | 6852 | 6853 | 6854 | 6855 | 6856 | 6857
213 | 6408 | 6409 | 6410 | 6411 | 6412 | 6413 | 6414 | 6415 | 6416 263 | 6858 | 6859 | 6860 | 6861 | 6862 | 6863 | 6864 | 6865 | 6866
214 | 6417 | 6418 | 6419 | 6420 | 6421 | 6422 | 6423 | 6424 | 6425 264 | 6867 | 6868 | 6869 | 6870 | 6871 | 6872 | 6873 | 6874 | 6875
215 | 6426 | 6427 | 6428 | 6429 | 6430 | 6431 | 6432 | 6433 | 6434 265 | 6876 | 6877 | 6878 | 6879 | 6880 | 6881 | 6882 | 6883 | 6884
216 | 6435 | 6436 | 6437 | 6438 | 6439 | 6440 | 6441 | 6442 | 6443 266 | 6885 | 6886 | 6887 | 6888 | 6889 | 6890 | 6891 | 6892 | 6893
217 | 6444 | 6445 | 6446 | 6447 | 6448 | 6449 | 6450 | 6451 | 6452 267 | 6894 | 6895 | 6896 | 6897 | 6898 | 6899 | 6900 | 6901 | 6902
218 | 6453 | 6454 | 6455 | 6456 | 6457 | 6458 | 6459 | 6460 | 6461 268 | 6903 | 6904 | 6905 | 6906 | 6907 | 6908 | 6909 | 6910 | 6911
219 | 6462 | 6463 | 6464 | 6465 | 6466 | 6467 | 6468 | 6469 | 6470 269 | 6912 | 6913 | 6914 | 6915 | 6916 | 6917 | 6918 | 6919 | 6920
220 | 6471 | 6472 | 6473 | 6474 | 6475 | 6476 | 6477 | 6478 | 6479 270 | 6921 | 6922 | 6923 | 6924 | 6925 | 6926 | 6927 | 6928 | 6929
221 | 6480 | 6481 | 6482 | 6483 | 6484 | 6485 | 6486 | 6487 | 6488 271 | 6930 | 6931 | 6932 | 6933 | 6934 | 6935 | 6936 | 6937 | 6938
222 | 6489 | 6490 | 6491 | 6492 | 6493 | 6494 | 6495 | 6496 | 6497 272 | 6939 | 6940 | 6941 | 6942 | 6943 | 6944 | 6945 | 6946 | 6947
223 | 6498 | 6499 | 6500 | 6501 | 6502 | 6503 | 6504 | 6505 | 6506 273 | 6948 | 6949 | 6950 | 6951 | 6952 | 6953 | 6954 | 6955 | 6956
224 | 6507 | 6508 | 6509 | 6510 | 6511 | 6512 | 6513 | 6514 | 6515 274 | 6957 | 6958 | 6959 | 6960 | 6961 | 6962 | 6963 | 6964 | 6965
225 | 6516 | 6517 | 6518 | 6519 | 6520 | 6521 | 6522 | 6523 | 6524 275 | 6966 | 6967 | 6968 | 6969 | 6970 | 6971 | 6972 | 6973 | 6974
226 | 6525 | 6526 | 6527 | 6528 | 6529 | 6530 | 6531 | 6532 | 6533 276 | 6975 | 6976 | 6977 | 6978 | 6979 | 6980 | 6981 | 6982 | 6983
227 | 6534 | 6535 | 6536 | 6537 | 6538 | 6539 | 6540 | 6541 | 6542 277 | 6984 | 6985 | 6986 | 6987 | 6988 | 6989 | 6990 | 6991 | 6992
228 | 6543 | 6544 | 6545 | 6546 | 6547 | 6548 | 6549 | 6550 | 6551 278 | 6993 | 6994 | 6995 | 6996 | 6997 | 6998 | 6999 | 7000 | 7001
229 | 6552 | 6553 | 6554 | 6555 | 6556 | 6557 | 6558 | 6559 | 6560 279 | 7002 | 7003 | 7004 | 7005 | 7006 | 7007 | 7008 | 7009 | 7010
230 | 6561 | 6562 | 6563 | 6564 | 6565 | 6566 | 6567 | 6568 | 6569 280 | 7011 | 7012 | 7013 | 7014 | 7015 | 7016 | 7017 | 7018 | 7019
231 | 6570 | 6571 | 6572 | 6573 | 6574 | 6575 | 6576 | 6577 | 6578 281 | 7020 | 7021 | 7022 | 7023 | 7024 | 7025 | 7026 | 7027 | 7028
232 | 6579 | 6580 | 6581 | 6582 | 6583 | 6584 | 6585 | 6586 | 6587 282 | 7029 | 7030 | 7031 | 7032 | 7033 | 7034 | 7035 | 7036 | 7037
233 | 6588 | 6589 | 6590 | 6591 | 6592 | 6593 | 6594 | 6595 | 6596 283 | 7038 | 7039 | 7040 | 7041 | 7042 | 7043 | 7044 | 7045 | 7046
234 | 6597 | 6598 | 6599 | 6600 | 6601 | 6602 | 6603 | 6604 | 6605 284 | 7047 | 7048 | 7049 | 7050 | 7051 | 7052 | 7053 | 7054 | 7055
235 | 6606 | 6607 | 6608 | 6609 | 6610 | 6611 | 6612 | 6613 | 6614 285 | 7056 | 7057 | 7058 | 7059 | 7060 | 7061 | 7062 | 7063 | 7064
236 | 6615 | 6616 | 6617 | 6618 | 6619 | 6620 | 6621 | 6622 | 6623 286 | 7065 | 7066 | 7067 | 7068 | 7069 | 7070 | 7071 | 7072 | 7073
237 | 6624 | 6625 | 6626 | 6627 | 6628 | 6629 | 6630 | 6631 | 6632 287 | 7074 | 7075 | 7076 | 7077 | 7078 | 7079 | 7080 | 7081 | 7082
238 | 6633 | 6634 | 6635 | 6636 | 6637 | 6638 | 6639 | 6640 | 6641 288 | 7083 | 7084 | 7085 | 7086 | 7087 | 7088 | 7089 | 7090 | 7091
239 | 6642 | 6643 | 6644 | 6645 | 6646 | 6647 | 6648 | 6649 | 6650 289 | 7092 | 7093 | 7094 | 7095 | 7096 | 7097 | 7098 | 7099 | 7100
240 | 6651 | 6652 | 6653 | 6654 | 6655 | 6656 | 6657 | 6658 | 6659 290 | 7101 | 7102 | 7103 | 7104 | 7105 | 7106 | 7107 | 7108 | 7109
241 | 6660 | 6661 | 6662 | 6663 | 6664 | 6665 | 6666 | 6667 | 6668 291 | 7110 | 7111 | 7112 | 7113 | 7114 | 7115 | 7116 | 7117 | 7118
242 | 6669 | 6670 | 6671 | 6672 | 6673 | 6674 | 6675 | 6676 | 6677 292 | 7119 | 7120 | 7121 | 7122 | 7123 | 7124 | 7125 | 7126 | 7127
243 | 6678 | 6679 | 6680 | 6681 | 6682 | 6683 | 6684 | 6685 | 6686 293 | 7128 | 7129 | 7130 | 7131 | 7132 | 7133 | 7134 | 7135 | 7136
244 | 6687 | 6688 | 6689 | 6690 | 6691 | 6692 | 6693 | 6694 | 6695 294 | 7137 | 7138 | 7139 | 7140 | 7141 | 7142 | 7143 | 7144 | 7145
245 | 6696 | 6697 | 6698 | 6699 | 6700 | 6701 | 6702 | 6703 | 6704 295 | 7146 | 7147 | 7148 | 7149 | 7150 | 7151 | 7152 | 7153 | 7154
246 | 6705 | 6706 | 6707 | 6708 | 6709 | 6710 | 6711 | 6712 | 6713 296 | 7155 | 7156 | 7157 | 7158 | 7159 | 7160 | 7161 | 7162 | 7163
247 | 6714 | 6715 | 6716 | 6717 | 6718 | 6719 | 6720 | 6721 | 6722 297 | 7164 | 7165 | 7166 | 7167 | 7168 | 7169 | 7170 | 7171 | 7172
248 | 6723 | 6724 | 6725 | 6726 | 6727 | 6728 | 6729 | 6730 | 6731 298 | 7173 | 7174 | 7175 | 7176 | 7177 | 7178 | 7179 | 7180 | 7181
249 | 6732 | 6733 | 6734 | 6735 | 6736 | 6737 | 6738 | 6739 | 6740 299 | 7182 | 7183 | 7184 | 7185 | 7186 | 7187 | 7188 | 7189 | 7190
250 | 6741 | 6742 | 6743 | 6744 | 6745 | 6746 | 6747 | 6748 | 6749 300 | 7191 | 7192 | 7193 | 7194 | 7195 | 7196 | 7197 | 7198 | 7199
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Appendix 2 Internal Memory Address of Operation Data

Circular Circular
Step | Goal position interpolation | Operation speed | Dwell | M code | Control Step | Goal position interpolation | Operation speed | Dwell | M code | Control
no. aux. point time no. word no. aux. point time no. word
Low High Low High Low High Low High Low High Low High
301 | 7200 | 7201 | 7202 | 7203 | 7204 | 7205 | 7206 | 7207 | 7208 351 | 7650 | 7651 | 7652 | 7653 | 7654 | 7655 | 7656 | 7657 | 7658
302 | 7209 | 7210 | 7211 | 7212 | 7213 | 7214 | 7215 | 7216 | 7217 352 | 7659 | 7660 | 7661 | 7662 | 7663 | 7664 | 7665 | 7666 | 7667
303 | 7218 | 7219 | 7220 | 7221 | 7222 | 7223 | 7224 | 7225 | 7226 353 | 7668 | 7669 | 7670 | 7671 | 7672 | 7673 | 7674 | 7675 | 7676
304 | 7227 | 7228 | 7229 | 7230 | 7231 | 7232 | 7233 | 7234 | 7235 354 | 7677 | 7678 | 7679 | 7680 | 7681 | 7682 | 7683 | 7684 | 7685
305 | 7236 | 7237 | 7238 | 7239 | 7240 | 7241 | 7242 | 7243 | 7244 355 | 7686 | 7687 | 7688 | 7689 | 7690 | 7691 | 7692 | 7693 | 7694
306 | 7245 | 7246 | 7247 | 7248 | 7249 | 7250 | 7251 | 7252 | 7253 356 | 7695 | 7696 | 7697 | 7698 | 7699 | 7700 | 7701 | 7702 | 7703
307 | 7254 | 7255 | 7256 | 7257 | 7258 | 7259 | 7260 | 7261 | 7262 357 | 7704 | 7705 | 7706 | 7707 | 7708 | 7709 | 7710 | 7711 | 7712
308 | 7263 | 7264 | 7265 | 7266 | 7267 | 7268 | 7269 | 7270 | 7271 358 | 7713 | 7714 | 7715 | 7716 | 7717 | 7718 | 7719 | 7720 | 7721
309 | 7272 | 7273 | 7274 | 7275 | 7276 | 7277 | 7278 | 7279 | 7280 359 | 7722 | 7723 | 7724 | 7725 | 7726 | 7727 | 7728 | 7729 | 7730
310 | 7281 | 7282 | 7283 | 7284 | 7285 | 7286 | 7287 | 7288 | 7289 360 | 7731 | 7732 | 7733 | 7734 | 7735 | 7736 | 7737 | 7738 | 7739
311 | 7290 | 7291 | 7292 | 7293 | 7294 | 7295 | 7296 | 7297 | 7298 361 | 7740 | 7741 | 7742 | 7743 | 7744 | 7745 | 7746 | 7747 | 7748
312 | 7299 | 7300 | 7301 | 7302 | 7303 | 7304 | 7305 | 7306 | 7307 362 | 7749 | 7750 | 7751 | 7752 | 7753 | 7754 | 7755 | 7756 | 7757
313 | 7308 | 7309 | 7310 | 7311 | 7312 | 7313 | 7314 | 7315 | 7316 363 | 7758 | 7759 | 7760 | 7761 | 7762 | 7763 | 7764 | 7765 | 7766
314 | 7317 | 7318 | 7319 | 7320 | 7321 | 7322 | 7323 | 7324 | 7325 364 | 7767 | 7768 | 7769 | 7770 | 7771 | 7772 | 7773 | 7774 | 7775
315 | 7326 | 7327 | 7328 | 7329 | 7330 | 7331 | 7332 | 7333 | 7334 365 | 7776 | 7777 | 7778 | 7779 | 7780 | 7781 | 7782 | 7783 | 7784
316 | 7335 | 7336 | 7337 | 7338 | 7339 | 7340 | 7341 | 7342 | 7343 366 | 7785 | 7786 | 7787 | 7788 | 7789 | 7790 | 7791 | 7792 | 7793
317 | 7344 | 7345 | 7346 | 7347 | 7348 | 7349 | 7350 | 7351 | 7352 367 | 7794 | 7795 | 7796 | 7797 | 7798 | 7799 | 7800 | 7801 | 7802
318 | 7353 | 7354 | 7355 | 7356 | 7357 | 7358 | 7359 | 7360 | 7361 368 | 7803 | 7804 | 7805 | 7806 | 7807 | 7808 | 7809 | 7810 | 7811
319 | 7362 | 7363 | 7364 | 7365 | 7366 | 7367 | 7368 | 7369 | 7370 369 | 7812 | 7813 | 7814 | 7815 | 7816 | 7817 | 7818 | 7819 | 7820
320 | 7371 | 7372 | 7373 | 7374 | 7375 | 7376 | 7377 | 7378 | 7379 370 | 7821 | 7822 | 7823 | 7824 | 7825 | 7826 | 7827 | 7828 | 7829
321 | 7380 | 7381 | 7382 | 7383 | 7384 | 7385 | 7386 | 7387 | 7388 371 | 7830 | 7831 | 7832 | 7833 | 7834 | 7835 | 7836 | 7837 | 7838
322 | 7389 | 7390 | 7391 | 7392 | 7393 | 7394 | 7395 | 7396 | 7397 372 | 7839 | 7840 | 7841 | 7842 | 7843 | 7844 | 7845 | 7846 | 7847
323 | 7398 | 7399 | 7400 | 7401 | 7402 | 7403 | 7404 | 7405 | 7406 373 | 7848 | 7849 | 7850 | 7851 | 7852 | 7853 | 7854 | 7855 | 7856
324 | 7407 | 7408 | 7409 | 7410 | 7411 | 7412 | 7413 | 7414 | 7415 374 | 7857 | 7858 | 7859 | 7860 | 7861 | 7862 | 7863 | 7864 | 7865
325 | 7416 | 7417 | 7418 | 7419 | 7420 | 7421 | 7422 | 7423 | 7424 375 | 7866 | 7867 | 7868 | 7869 | 7870 | 7871 | 7872 | 7873 | 7874
326 | 7425 | 7426 | 7427 | 7428 | 7429 | 7430 | 7431 | 7432 | 7433 376 | 7875 | 7876 | 7877 | 7878 | 7879 | 7880 | 7881 | 7882 | 7883
327 | 7434 | 7435 | 7436 | 7437 | 7438 | 7439 | 7440 | 7441 | 7442 377 | 7884 | 7885 | 7886 | 7887 | 7888 | 7889 | 7890 | 7891 | 7892
328 | 7443 | 7444 | 7445 | 7446 | 7447 | 7448 | 7449 | 7450 | 7451 378 | 7893 | 7894 | 7895 | 7896 | 7897 | 7898 | 7899 | 7900 | 7901
329 | 7452 | 7453 | 7454 | 7455 | 7456 | 7457 | 7458 | 7459 | 7460 379 | 7902 | 7903 | 7904 | 7905 | 7906 | 7907 | 7908 | 7909 | 7910
330 | 7461 | 7462 | 7463 | 7464 | 7465 | 7466 | 7467 | 7468 | 7469 380 | 7911 | 7912 | 7913 | 7914 | 7915 | 7916 | 7917 | 7918 | 7919
331 | 7470 | 7471 | 7472 | 7473 | 7474 | T475 | 7476 | 7477 | 7478 381 | 7920 | 7921 | 7922 | 7923 | 7924 | 7925 | 7926 | 7927 | 7928
332 | 7479 | 7480 | 7481 | 7482 | 7483 | 7484 | 7485 | 7486 | 7487 382 | 7929 | 7930 | 7931 | 7932 | 7933 | 7934 | 7935 | 7936 | 7937
333 | 7488 | 7489 | 7490 | 7491 | 7492 | 7493 | 7494 | 7495 | 7496 383 | 7938 | 7939 | 7940 | 7941 | 7942 | 7943 | 7944 | 7945 | 7946
334 | 7497 | 7498 | 7499 | 7500 | 7501 | 7502 | 7503 | 7504 | 7505 384 | 7947 | 7948 | 7949 | 7950 | 7951 | 7952 | 7953 | 7954 | 7955
335 | 7506 | 7507 | 7508 | 7509 | 7510 | 7511 | 7512 | 7513 | 7514 385 | 7956 | 7957 | 7958 | 7959 | 7960 | 7961 | 7962 | 7963 | 7964
336 | 7515 | 7516 | 7517 | 7518 | 7519 | 7520 | 7521 | 7522 | 7523 386 | 7965 | 7966 | 7967 | 7968 | 7969 | 7970 | 7971 | 7972 | 7973
337 | 7524 | 7525 | 7526 | 7527 | 7528 | 7529 | 7530 | 7531 | 7532 387 | 7974 | 7975 | 7976 | 7977 | 7978 | 7979 | 7980 | 7981 | 7982
338 | 7533 | 7534 | 7535 | 7536 | 7537 | 7538 | 7539 | 7540 | 7541 388 | 7983 | 7984 | 7985 | 7986 | 7987 | 7988 | 7989 | 7990 | 7991
339 | 7542 | 7543 | 7544 | 7545 | 7546 | 7547 | 7548 | 7549 | 7550 389 | 7992 | 7993 | 7994 | 7995 | 7996 | 7997 | 7998 | 7999 | 8000
340 | 7551 | 7552 | 7553 | 7554 | 7555 | 7556 | 7557 | 7558 | 7559 390 | 8001 | 8002 | 8003 | 8004 | 8005 | 8006 | 8007 | 8008 | 8009
341 | 7560 | 7561 | 7562 | 7563 | 7564 | 7565 | 7566 | 7567 | 7568 391 | 8010 | 8011 | 8012 | 8013 | 8014 | 8015 | 8016 | 8017 | 8018
342 | 7569 | 7570 | 7571 | 7572 | 7573 | 7574 | 7575 | 7576 | 7577 392 | 8019 | 8020 | 8021 | 8022 | 8023 | 8024 | 8025 | 8026 | 8027
343 | 7578 | 7579 | 7580 | 7581 | 7582 | 7583 | 7584 | 7585 | 7586 393 | 8028 | 8029 | 8030 | 8031 | 8032 | 8033 | 8034 | 8035 | 8036
344 | 7587 | 7588 | 7589 | 7590 | 7591 | 7592 | 7593 | 7594 | 7595 394 | 8037 | 8038 | 8039 | 8040 | 8041 | 8042 | 8043 | 8044 | 8045
345 | 7596 | 7597 | 7598 | 7599 | 7600 | 7601 | 7602 | 7603 | 7604 395 | 8046 | 8047 | 8048 | 8049 | 8050 | 8051 | 8052 | 8053 | 8054
346 | 7605 | 7606 | 7607 | 7608 | 7609 | 7610 | 7611 | 7612 | 7613 396 | 8055 | 8056 | 8057 | 8058 | 8059 | 8060 | 8061 | 8062 | 8063
347 | 7614 | 7615 | 7616 | 7617 | 7618 | 7619 | 7620 | 7621 | 7622 397 | 8064 | 8065 | 8066 | 8067 | 8068 | 8069 | 8070 | 8071 | 8072
348 | 7623 | 7624 | 7625 | 7626 | 7627 | 7628 | 7629 | 7630 | 7631 398 | 8073 | 8074 | 8075 | 8076 | 8077 | 8078 | 8079 | 8080 | 8081
349 | 7632 | 7633 | 7634 | 7635 | 7636 | 7637 | 7638 | 7639 | 7640 399 | 8082 | 8083 | 8084 | 8085 | 8086 | 8087 | 8088 | 8089 | 8090
350 | 7641 | 7642 | 7643 | 7644 | 7645 | 7646 | 7647 | 7648 | 7649 400 | 8091 | 8092 | 8093 | 8094 | 8095 | 8096 | 8097 | 8098 | 8099
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Appendix 2 Internal Memory Address of Operation Data

3) Internal Memory Address of Z Operation data

Circular Circular
Step | Goal position interpolation | Operation speed | Dwell | M code | Control Step | Goal position interpolation | Operation speed | Dwell | M code | Control
no. aux. point time no. word no. aux. point time no. word
Low High Low High Low High Low High Low High Low High

1 8900 | 8901 | 8902 | 8903 | 8904 | 8905 | 8906 | 8907 | 8908 51 | 9350 | 9351 | 9352 | 9353 | 9354 | 9355 | 9356 | 9357 | 9358
2 8909 | 8910 | 8911 | 8912 | 8913 | 8914 | 8915 | 8916 | 8917 52 | 9359 | 9360 | 9361 | 9362 | 9363 | 9364 | 9365 | 9366 | 9367
3 8918 | 8919 | 8920 | 8921 | 8922 | 8923 | 8924 | 8925 | 8926 53 | 9368 | 9369 | 9370 | 9371 | 9372 | 9373 | 9374 | 9375 | 9376
4 8927 | 8928 | 8929 | 8930 | 8931 | 8932 | 8933 | 8934 | 8935 54 | 9377 | 9378 | 9379 | 9380 | 9381 | 9382 | 9383 | 9384 | 9385
5 8936 | 8937 | 8938 | 8939 | 8940 | 8941 | 8942 | 8943 | 8944 55 | 9386 | 9387 | 9388 | 9389 | 9390 | 9391 | 9392 | 9393 | 9394
6 8945 | 8946 | 8947 | 8948 | 8949 | 8950 | 8951 | 8952 | 8953 56 | 9395 | 9396 | 9397 | 9398 | 9399 | 9400 | 9401 | 9402 | 9403
7 8954 | 8955 | 8956 | 8957 | 8958 | 8959 | 8960 | 8961 | 8962 57 | 9404 | 9405 | 9406 | 9407 | 9408 | 9409 | 9410 | 9411 | 9412
8 8963 | 8964 | 8965 | 8966 | 8967 | 8968 | 8969 | 8970 | 8971 58 | 9413 | 9414 | 9415 | 9416 | 9417 | 9418 | 9419 | 9420 | 9421
9 8972 | 8973 | 8974 | 8975 | 8976 | 8977 | 8978 | 8979 | 8980 59 | 9422 | 9423 | 9424 | 9425 | 9426 | 9427 | 9428 | 9429 | 9430
10 | 8981 | 8982 | 8983 | 8984 | 8985 | 8986 | 8987 | 8988 | 8989 60 | 9431 | 9432 | 9433 | 9434 | 9435 | 9436 | 9437 | 9438 | 9439
11 | 8990 | 8991 | 8992 | 8993 | 8994 | 8995 | 8996 | 8997 | 8998 61 | 9440 | 9441 | 9442 | 9443 | 9444 | 9445 | 9446 | 9447 | 9448
12 | 8999 | 9000 | 9001 | 9002 | 9003 | 9004 | 9005 | 9006 | 9007 62 | 9449 | 9450 | 9451 | 9452 | 9453 | 9454 | 9455 | 9456 | 9457
13 | 9008 | 9009 | 9010 | 9011 | 9012 | 9013 | 9014 | 9015 | 9016 63 | 9458 | 9459 | 9460 | 9461 | 9462 | 9463 | 9464 | 9465 | 9466
14 | 9017 | 9018 | 9019 | 9020 | 9021 | 9022 | 9023 | 9024 | 9025 64 | 9467 | 9468 | 9469 | 9470 | 9471 | 9472 | 9473 | 9474 | 9475
15 | 9026 | 9027 | 9028 | 9029 | 9030 | 9031 | 9032 | 9033 | 9034 65 | 9476 | 9477 | 9478 | 9479 | 9480 | 9481 | 9482 | 9483 | 9484
16 | 9035 | 9036 | 9037 | 9038 | 9039 | 9040 | 9041 | 9042 | 9043 66 | 9485 | 9486 | 9487 | 9488 | 9489 | 9490 | 9491 | 9492 | 9493
17 | 9044 | 9045 | 9046 | 9047 | 9048 | 9049 | 9050 | 9051 | 9052 67 | 9494 | 9495 | 9496 | 9497 | 9498 | 9499 | 9500 | 9501 | 9502
18 | 9053 | 9054 | 9055 | 9056 | 9057 | 9058 | 9059 | 9060 | 9061 68 | 9503 | 9504 | 9505 | 9506 | 9507 | 9508 | 9509 | 9510 | 9511
19 | 9062 | 9063 | 9064 | 9065 | 9066 | 9067 | 9068 | 9069 | 9070 69 | 9512 | 9513 | 9514 | 9515 | 9516 | 9517 | 9518 | 9519 | 9520
20 | 9071 | 9072 | 9073 | 9074 | 9075 | 9076 | 9077 | 9078 | 9079 70 | 9521 | 9522 | 9523 | 9524 | 9525 | 9526 | 9527 | 9528 | 9529
21 | 9080 | 9081 | 9082 | 9083 | 9084 | 9085 | 9086 | 9087 | 9088 71 | 9530 | 9531 | 9532 | 9533 | 9534 | 9535 | 9536 | 9537 | 9538
22 | 9089 | 9090 | 9091 | 9092 | 9093 | 9094 | 9095 | 9096 | 9097 72 | 9539 | 9540 | 9541 | 9542 | 9543 | 9544 | 9545 | 9546 | 9547
23 | 9098 | 9099 | 9100 | 9101 | 9102 | 9103 | 9104 | 9105 | 9106 73 | 9548 | 9549 | 9550 | 9551 | 9552 | 9553 | 9554 | 9555 | 9556
24 | 9107 | 9108 | 9109 | 9110 | 9111 | 9112 | 9113 | 9114 | 9115 74 | 9557 | 9558 | 9559 | 9560 | 9561 | 9562 | 9563 | 9564 | 9565
25 | 9116 | 9117 | 9118 | 9119 | 9120 | 9121 | 9122 | 9123 | 9124 75 | 9566 | 9567 | 9568 | 9569 | 9570 | 9571 | 9572 | 9573 | 9574
26 | 9125 | 9126 | 9127 | 9128 | 9129 | 9130 | 9131 | 9132 | 9133 76 | 9575 | 9576 | 9577 | 9578 | 9579 | 9580 | 9581 | 9582 | 9583
27 | 9134 | 9135 | 9136 | 9137 | 9138 | 9139 | 9140 | 9141 | 9142 77 | 9584 | 9585 | 9586 | 9587 | 9588 | 9589 | 9590 | 9591 | 9592
28 | 9143 | 9144 | 9145 | 9146 | 9147 | 9148 | 9149 | 9150 | 9151 78 | 9593 | 9594 | 9595 | 9596 | 9597 | 9598 | 9599 | 9600 | 9601
29 | 9152 | 9153 | 9154 | 9155 | 9156 | 9157 | 9158 | 9159 | 9160 79 | 9602 | 9603 | 9604 | 9605 | 9606 | 9607 | 9608 | 9609 | 9610
30 | 9161 | 9162 | 9163 | 9164 | 9165 | 9166 | 9167 | 9168 | 9169 80 | 9611 | 9612 | 9613 | 9614 | 9615 | 9616 | 9617 | 9618 | 9619
31 | 9170 | 9171 | 9172 | 9173 | 9174 | 9175 | 9176 | 9177 | 9178 81 | 9620 | 9621 | 9622 | 9623 | 9624 | 9625 | 9626 | 9627 | 9628
32 | 9179 | 9180 | 9181 | 9182 | 9183 | 9184 | 9185 | 9186 | 9187 82 | 9629 | 9630 | 9631 | 9632 | 9633 | 9634 | 9635 | 9636 | 9637
33 | 9188 | 9189 | 9190 | 9191 | 9192 | 9193 | 9194 | 9195 | 9196 83 | 9638 | 9639 | 9640 | 9641 | 9642 | 9643 | 9644 | 9645 | 9646
34 | 9197 | 9198 | 9199 | 9200 | 9201 | 9202 | 9203 | 9204 | 9205 84 | 9647 | 9648 | 9649 | 9650 | 9651 | 9652 | 9653 | 9654 | 9655
35 | 9206 | 9207 | 9208 | 9209 | 9210 | 9211 | 9212 | 9213 | 9214 85 | 9656 | 9657 | 9658 | 9659 | 9660 | 9661 | 9662 | 9663 | 9664
36 | 9215 | 9216 | 9217 | 9218 | 9219 | 9220 | 9221 | 9222 | 9223 86 | 9665 | 9666 | 9667 | 9668 | 9669 | 9670 | 9671 | 9672 | 9673
37 | 9224 | 9225 | 9226 | 9227 | 9228 | 9229 | 9230 | 9231 | 9232 87 | 9674 | 9675 | 9676 | 9677 | 9678 | 9679 | 9680 | 9681 | 9682
38 | 9233 | 9234 | 9235 | 9236 | 9237 | 9238 | 9239 | 9240 | 9241 88 | 9683 | 9684 | 9685 | 9686 | 9687 | 9688 | 9689 | 9690 | 9691
39 | 9242 | 9243 | 9244 | 9245 | 9246 | 9247 | 9248 | 9249 | 9250 89 | 9692 | 9693 | 9694 | 9695 | 9696 | 9697 | 9698 | 9699 | 9700
40 | 9251 | 9252 | 9253 | 9254 | 9255 | 9256 | 9257 | 9258 | 9259 90 | 9701 | 9702 | 9703 | 9704 | 9705 | 9706 | 9707 | 9708 | 9709
41 | 9260 | 9261 | 9262 | 9263 | 9264 | 9265 | 9266 | 9267 | 9268 91 | 9710 | 9711 | 9712 | 9713 | 9714 | 9715 | 9716 | 9717 | 9718
42 | 9269 | 9270 | 9271 | 9272 | 9273 | 9274 | 9275 | 9276 | 9277 92 | 9719 | 9720 | 9721 | 9722 | 9723 | 9724 | 9725 | 9726 | 9727
43 | 9278 | 9279 | 9280 | 9281 | 9282 | 9283 | 9284 | 9285 | 9286 93 | 9728 | 9729 | 9730 | 9731 | 9732 | 9733 | 9734 | 9735 | 9736
44 | 9287 | 9288 | 9289 | 9290 | 9291 | 9292 | 9293 | 9294 | 9295 94 | 9737 | 9738 | 9739 | 9740 | 9741 | 9742 | 9743 | 9744 | 9745
45 | 9296 | 9297 | 9298 | 9299 | 9300 | 9301 | 9302 | 9303 | 9304 95 | 9746 | 9747 | 9748 | 9749 | 9750 | 9751 | 9752 | 9753 | 9754
46 | 9305 | 9306 | 9307 | 9308 | 9309 | 9310 | 9311 | 9312 | 9313 96 | 9755 | 9756 | 9757 | 9758 | 9759 | 9760 | 9761 | 9762 | 9763
47 | 9314 | 9315 | 9316 | 9317 | 9318 | 9319 | 9320 | 9321 | 9322 97 | 9764 | 9765 | 9766 | 9767 | 9768 | 9769 | 9770 | 9771 | 9772
48 | 9323 | 9324 | 9325 | 9326 | 9327 | 9328 | 9329 | 9330 | 9331 98 | 9773 | 9774 | 9775 | 9776 | 9777 | 9778 | 9779 | 9780 | 9781
49 | 9332 | 9333 | 9334 | 9335 | 9336 | 9337 | 9338 | 9339 | 9340 99 | 9782 | 9783 | 9784 | 9785 | 9786 | 9787 | 9788 | 9789 | 9790
50 | 9341 | 9342 | 9343 | 9344 | 9345 | 9346 | 9347 | 9348 | 9349 100 | 9791 | 9792 | 9793 | 9794 | 9795 | 9796 | 9797 | 9798 | 9799
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Appendix 2 Internal Memory Address of Operation Data

Circular Circular
Step | Goal position interpolation | Operation speed | Dwell | M code | Control Step | Goal position interpolation | Operation speed | Dwell | M code | Control
no. aux. point time no. word no. aux. point time no. word
Low High Low High Low High Low High Low High Low High
101 | 9800 | 9801 | 9802 | 9803 | 9804 | 9805 | 9806 | 9807 | 9808 151 | 10250 | 10251 | 10252 | 10253 | 10254 | 10255 | 10256 | 10257 | 10258
102 | 9809 | 9810 | 9811 | 9812 | 9813 | 9814 | 9815 | 9816 | 9817 152 | 10259 | 10260 | 10261 | 10262 | 10263 | 10264 | 10265 | 10266 | 10267
103 | 9818 | 9819 | 9820 | 9821 | 9822 | 9823 | 9824 | 9825 | 9826 153 | 10268 | 10269 | 10270 | 10271 | 10272 | 10273 | 10274 | 10275 | 10276
104 | 9827 | 9828 | 9829 | 9830 | 9831 | 9832 | 9833 | 9834 | 9835 154 | 10277 | 10278 | 10279 | 10280 | 10281 | 10282 | 10283 | 10284 | 10285
105 | 9836 | 9837 | 9838 | 9839 | 9840 | 9841 | 9842 | 9843 | 9844 155 | 10286 | 10287 | 10288 | 10289 | 10290 | 10291 | 10292 | 10293 | 10294
106 | 9845 | 9846 | 9847 | 9848 | 9849 | 9850 | 9851 | 9852 | 9853 156 | 10295 | 10296 | 10297 | 10298 | 10299 | 10300 | 10301 | 10302 | 10303
107 | 9854 | 9855 | 9856 | 9857 | 9858 | 9859 | 9860 | 9861 | 9862 157 | 10304 | 10305 | 10306 | 10307 | 10308 | 10309 | 10310 | 10311 | 10312
108 | 9863 | 9864 | 9865 | 9866 | 9867 | 9868 | 9869 | 9870 | 9871 158 | 10313 | 10314 | 10315 | 10316 | 10317 | 10318 | 10319 | 10320 | 10321
109 | 9872 | 9873 | 9874 | 9875 | 9876 | 9877 | 9878 | 9879 | 9880 159 | 10322 | 10323 | 10324 | 10325 | 10326 | 10327 | 10328 | 10329 | 10330
110 | 9881 | 9882 | 9883 | 9884 | 9885 | 9886 | 9887 | 9888 | 9889 160 | 10331 | 10332 | 10333 | 10334 | 10335 | 10336 | 10337 | 10338 | 10339
111 | 9890 | 9891 | 9892 | 9893 | 9894 | 9895 | 9896 | 9897 | 9898 161 | 10340 | 10341 | 10342 | 10343 | 10344 | 10345 | 10346 | 10347 | 10348
112 | 9899 | 9900 | 9901 | 9902 | 9903 | 9904 | 9905 | 9906 | 9907 162 | 10349 | 10350 | 10351 | 10352 | 10353 | 10354 | 10355 | 10356 | 10357
113 | 9908 | 9909 | 9910 | 9911 | 9912 | 9913 | 9914 | 9915 | 9916 163 | 10358 | 10359 | 10360 | 10361 | 10362 | 10363 | 10364 | 10365 | 10366
114 | 9917 | 9918 | 9919 | 9920 | 9921 | 9922 | 9923 | 9924 | 9925 164 | 10367 | 10368 | 10369 | 10370 | 10371 | 10372 | 10373 | 10374 | 10375
115 | 9926 | 9927 | 9928 | 9929 | 9930 | 9931 | 9932 | 9933 | 9934 165 | 10376 | 10377 | 10378 | 10379 | 10380 | 10381 | 10382 | 10383 | 10384
116 | 9935 | 9936 | 9937 | 9938 | 9939 | 9940 | 9941 | 9942 | 9943 166 | 10385 | 10386 | 10387 | 10388 | 10389 | 10390 | 10391 | 10392 | 10393
117 | 9944 | 9945 | 9946 | 9947 | 9948 | 9949 | 9950 | 9951 | 9952 167 | 10394 | 10395 | 10396 | 10397 | 10398 | 10399 | 10400 | 10401 | 10402
118 | 9953 | 9954 | 9955 | 9956 | 9957 | 9958 | 9959 | 9960 | 9961 168 | 10403 | 10404 | 10405 | 10406 | 10407 | 10408 | 10409 | 10410 | 10411
119 | 9962 | 9963 | 9964 | 9965 | 9966 | 9967 | 9968 | 9969 | 9970 169 | 10412 | 10413 | 10414 | 10415 | 10416 | 10417 | 10418 | 10419 | 10420
120 | 9971 | 9972 | 9973 | 9974 | 9975 | 9976 | 9977 | 9978 | 9979 170 | 10421 | 10422 | 10423 | 10424 | 10425 | 10426 | 10427 | 10428 | 10429
121 | 9980 | 9981 | 9982 | 9983 | 9984 | 9985 | 9986 | 9987 | 9988 171 | 10430 | 10431 | 10432 | 10433 | 10434 | 10435 | 10436 | 10437 | 10438
122 | 9989 | 9990 | 9991 | 9992 | 9993 | 9994 | 9995 | 9996 | 9997 172 | 10439 | 10440 | 10441 | 10442 | 10443 | 10444 | 10445 | 10446 | 10447
123 | 9998 | 9999 | 10000 | 10001 | 10002 | 10003 | 10004 | 10005 | 10006 173 | 10448 | 10449 | 10450 | 10451 | 10452 | 10453 | 10454 | 10455 | 10456
124 | 10007 | 10008 | 10009 | 10010 | 10011 | 10012 | 10013 | 10014 | 10015 174 | 10457 | 10458 | 10459 | 10460 | 10461 | 10462 | 10463 | 10464 | 10465
125 | 10016 | 10017 | 10018 | 10019 | 10020 | 10021 | 10022 | 10023 | 10024 175 | 10466 | 10467 | 10468 | 10469 | 10470 | 10471 | 10472 | 10473 | 10474
126 | 10025 | 10026 | 10027 | 10028 | 10029 | 10030 | 10031 | 10032 | 10033 176 | 10475 | 10476 | 10477 | 10478 | 10479 | 10480 | 10481 | 10482 | 10483
127 | 10034 | 10035 | 10036 | 10037 | 10038 | 10039 | 10040 | 10041 | 10042 177 | 10484 | 10485 | 10486 | 10487 | 10488 | 10489 | 10490 | 10491 | 10492
128 | 10043 | 10044 | 10045 | 10046 | 10047 | 10048 | 10049 | 10050 | 10051 178 | 10493 | 10494 | 10495 | 10496 | 10497 | 10498 | 10499 | 10500 | 10501
129 | 10052 | 10053 | 10054 | 10055 | 10056 | 10057 | 10058 | 10059 | 10060 179 | 10502 | 10503 | 10504 | 10505 | 10506 | 10507 | 10508 | 10509 | 10510
130 | 10061 | 10062 | 10063 | 10064 | 10065 | 10066 | 10067 | 10068 | 10069 180 | 10511 | 10512 | 10513 | 10514 | 10515 | 10516 | 10517 | 10518 | 10519
131 | 10070 | 10071 | 10072 | 10073 | 10074 | 10075 | 10076 | 10077 | 10078 181 | 10520 | 10521 | 10522 | 10523 | 10524 | 10525 | 10526 | 10527 | 10528
132 | 10079 | 10080 | 10081 | 10082 | 10083 | 10084 | 10085 | 10086 | 10087 182 | 10529 | 10530 | 10531 | 10532 | 10533 | 10534 | 10535 | 10536 | 10537
133 | 10088 | 10089 | 10090 | 10091 | 10092 | 10093 | 10094 | 10095 | 10096 183 | 10538 | 10539 | 10540 | 10541 | 10542 | 10543 | 10544 | 10545 | 10546
134 | 10097 | 10098 | 10099 | 10100 | 10101 | 10102 | 10103 | 10104 | 10105 184 | 10547 | 10548 | 10549 | 10550 | 10551 | 10552 | 10553 | 10554 | 10555
135 | 10106 | 10107 | 10108 | 10109 | 10110 | 10111 | 10112 | 10113 | 10114 185 | 10556 | 10557 | 10558 | 10559 | 10560 | 10561 | 10562 | 10563 | 10564
136 | 10115 | 10116 | 10117 | 10118 | 10119 | 10120 | 10121 | 10122 | 10123 186 | 10565 | 10566 | 10567 | 10568 | 10569 | 10570 | 10571 | 10572 | 10573
137 | 10124 | 10125 | 10126 | 10127 | 10128 | 10129 | 10130 | 10131 | 10132 187 | 10574 | 10575 | 10576 | 10577 | 10578 | 10579 | 10580 | 10581 | 10582
138 | 10133 | 10134 | 10135 | 10136 | 10137 | 10138 | 10139 | 10140 | 10141 188 | 10583 | 10584 | 10585 | 10586 | 10587 | 10588 | 10589 | 10590 | 10591
139 | 10142 | 10143 | 10144 | 10145 | 10146 | 10147 | 10148 | 10149 | 10150 189 | 10592 | 10593 | 10594 | 10595 | 10596 | 10597 | 10598 | 10599 | 10600
140 | 10151 | 10152 | 10153 | 10154 | 10155 | 10156 | 10157 | 10158 | 10159 190 | 10601 | 10602 | 10603 | 10604 | 10605 | 10606 | 10607 | 10608 | 10609
141 | 10160 | 10161 | 10162 | 10163 | 10164 | 10165 | 10166 | 10167 | 10168 191 | 10610 | 10611 | 10612 | 10613 | 10614 | 10615 | 10616 | 10617 | 10618
142 | 10169 | 10170 | 10171 | 10172 | 10173 | 10174 | 10175 | 10176 | 10177 192 | 10619 | 10620 | 10621 | 10622 | 10623 | 10624 | 10625 | 10626 | 10627
143 | 10178 | 10179 | 10180 | 10181 | 10182 | 10183 | 10184 | 10185 | 10186 193 | 10628 | 10629 | 10630 | 10631 | 10632 | 10633 | 10634 | 10635 | 10636
144 | 10187 | 10188 | 10189 | 10190 | 10191 | 10192 | 10193 | 10194 | 10195 194 | 10637 | 10638 | 10639 | 10640 | 10641 | 10642 | 10643 | 10644 | 10645
145 | 10196 | 10197 | 10198 | 10199 | 10200 | 10201 | 10202 | 10203 | 10204 195 | 10646 | 10647 | 10648 | 10649 | 10650 | 10651 | 10652 | 10653 | 10654
146 | 10205 | 10206 | 10207 | 10208 | 10209 | 10210 | 10211 | 10212 | 10213 196 | 10655 | 10656 | 10657 | 10658 | 10659 | 10660 | 10661 | 10662 | 10663
147 | 10214 | 10215 | 10216 | 10217 | 10218 | 10219 | 10220 | 10221 | 10222 197 | 10664 | 10665 | 10666 | 10667 | 10668 | 10669 | 10670 | 10671 | 10672
148 | 10223 | 10224 | 10225 | 10226 | 10227 | 10228 | 10229 | 10230 | 10231 198 | 10673 | 10674 | 10675 | 10676 | 10677 | 10678 | 10679 | 10680 | 10681
149 | 10232 | 10233 | 10234 | 10235 | 10236 | 10237 | 10238 | 10239 | 10240 199 | 10682 | 10683 | 10684 | 10685 | 10686 | 10687 | 10688 | 10689 | 10690
150 | 10241 | 10242 | 10243 | 10244 | 10245 | 10246 | 10247 | 10248 | 10249 200 | 10691 | 10692 | 10693 | 10694 | 10695 | 10696 | 10697 | 10698 | 10699
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Circular Circular
Step | Goal position interpolation | Operation speed | Dwell | M code | Control Step | Goal position interpolation | Operation speed | Dwell | M code | Control
no. aux. point time no. word no. aux. point time no. word
Low High Low High Low High Low High Low High Low High
201 | 10700 | 10701 | 10702 | 10703 | 10704 | 10705 | 10706 | 10707 | 10708 251 | 11150 | 11151 | 11152 | 11153 | 11154 | 11155 | 11156 | 11157 | 11158
202 | 10709 | 10710 | 10711 | 10712 | 10713 | 10714 | 10715 | 10716 | 10717 252 | 11159 | 11160 | 11161 | 11162 | 11163 | 11164 | 11165 | 11166 | 11167
203 | 10718 | 10719 | 10720 | 10721 | 10722 | 10723 | 10724 | 10725 | 10726 253 | 11168 | 11169 | 11170 | 11171 | 11172 | 11173 | 11174 | 11175 | 11176
204 | 10727 | 10728 | 10729 | 10730 | 10731 | 10732 | 10733 | 10734 | 10735 254 | 11177 | 11178 | 11179 | 11180 | 11181 | 11182 | 11183 | 11184 | 11185
205 | 10736 | 10737 | 10738 | 10739 | 10740 | 10741 | 10742 | 10743 | 10744 255 | 11186 | 11187 | 11188 | 11189 | 11190 | 11191 | 11192 | 11193 | 11194
206 | 10745 | 10746 | 10747 | 10748 | 10749 | 10750 | 10751 | 10752 | 10753 256 | 11195 | 11196 | 11197 | 11198 | 11199 | 11200 | 11201 | 11202 | 11203
207 | 10754 | 10755 | 10756 | 10757 | 10758 | 10759 | 10760 | 10761 | 10762 257 | 11204 | 11205 | 11206 | 11207 | 11208 | 11209 | 11210 | 11211 | 11212
208 | 10763 | 10764 | 10765 | 10766 | 10767 | 10768 | 10769 | 10770 | 10771 258 | 11213 | 11214 | 11215 | 11216 | 11217 | 11218 | 11219 | 11220 | 11221
209 | 10772 | 10773 | 10774 | 10775 | 10776 | 10777 | 10778 | 10779 | 10780 259 | 11222 | 11223 | 11224 | 11225 | 11226 | 11227 | 11228 | 11229 | 11230
210 | 10781 | 10782 | 10783 | 10784 | 10785 | 10786 | 10787 | 10788 | 10789 260 | 11231 | 11232 | 11233 | 11234 | 11235 | 11236 | 11237 | 11238 | 11239
211 | 10790 | 10791 | 10792 | 10793 | 10794 | 10795 | 10796 | 10797 | 10798 261 | 11240 | 11241 | 11242 | 11243 | 11244 | 11245 | 11246 | 11247 | 11248
212 | 10799 | 10800 | 10801 | 10802 | 10803 | 10804 | 10805 | 10806 | 10807 262 | 11249 | 11250 | 11251 | 11252 | 11253 | 11254 | 11255 | 11256 | 11257
213 | 10808 | 10809 | 10810 | 10811 | 10812 | 10813 | 10814 | 10815 | 10816 263 | 11258 | 11259 | 11260 | 11261 | 11262 | 11263 | 11264 | 11265 | 11266
214 | 10817 | 10818 | 10819 | 10820 | 10821 | 10822 | 10823 | 10824 | 10825 264 | 11267 | 11268 | 11269 | 11270 | 11271 | 11272 | 11273 | 11274 | 11275
215 | 10826 | 10827 | 10828 | 10829 | 10830 | 10831 | 10832 | 10833 | 10834 265 | 11276 | 11277 | 11278 | 11279 | 11280 | 11281 | 11282 | 11283 | 11284
216 | 10835 | 10836 | 10837 | 10838 | 10839 | 10840 | 10841 | 10842 | 10843 266 | 11285 | 11286 | 11287 | 11288 | 11289 | 11290 | 11291 | 11292 | 11293
217 | 10844 | 10845 | 10846 | 10847 | 10848 | 10849 | 10850 | 10851 | 10852 267 | 11294 | 11295 | 11296 | 11297 | 11298 | 11299 | 11300 | 11301 | 11302
218 | 10853 | 10854 | 10855 | 10856 | 10857 | 10858 | 10859 | 10860 | 10861 268 | 11303 | 11304 | 11305 | 11306 | 11307 | 11308 | 11309 | 11310 | 11311
219 | 10862 | 10863 | 10864 | 10865 | 10866 | 10867 | 10868 | 10869 | 10870 269 | 11312 | 11313 | 11314 | 11315 | 11316 | 11317 | 11318 | 11319 | 11320
220 | 10871 | 10872 | 10873 | 10874 | 10875 | 10876 | 10877 | 10878 | 10879 270 | 11321 | 11322 | 11323 | 11324 | 11325 | 11326 | 11327 | 11328 | 11329
221 | 10880 | 10881 | 10882 | 10883 | 10884 | 10885 | 10886 | 10887 | 10888 271 | 11330 | 11331 | 11332 | 11333 | 11334 | 11335 | 11336 | 11337 | 11338
222 | 10889 | 10890 | 10891 | 10892 | 10893 | 10894 | 10895 | 10896 | 10897 272 | 11339 | 11340 | 11341 | 11342 | 11343 | 11344 | 11345 | 11346 | 11347
223 | 10898 | 10899 | 10900 | 10901 | 10902 | 10903 | 10904 | 10905 | 10906 273 | 11348 | 11349 | 11350 | 11351 | 11352 | 11353 | 11354 | 11355 | 11356
224 | 10907 | 10908 | 10909 | 10910 | 10911 | 10912 | 10913 | 10914 | 10915 274 | 11357 | 11358 | 11359 | 11360 | 11361 | 11362 | 11363 | 11364 | 11365
225 | 10916 | 10917 | 10918 | 10919 | 10920 | 10921 | 10922 | 10923 | 10924 275 | 11366 | 11367 | 11368 | 11369 | 11370 | 11371 | 11372 | 11373 | 11374
226 | 10925 | 10926 | 10927 | 10928 | 10929 | 10930 | 10931 | 10932 | 10933 276 | 11375 | 11376 | 11377 | 11378 | 11379 | 11380 | 11381 | 11382 | 11383
227 | 10934 | 10935 | 10936 | 10937 | 10938 | 10939 | 10940 | 10941 | 10942 277 | 11384 | 11385 | 11386 | 11387 | 11388 | 11389 | 11390 | 11391 | 11392
228 | 10943 | 10944 | 10945 | 10946 | 10947 | 10948 | 10949 | 10950 | 10951 278 | 11393 | 11394 | 11395 | 11396 | 11397 | 11398 | 11399 | 11400 | 11401
229 | 10952 | 10953 | 10954 | 10955 | 10956 | 10957 | 10958 | 10959 | 10960 279 | 11402 | 11403 | 11404 | 11405 | 11406 | 11407 | 11408 | 11409 | 11410
230 | 10961 | 10962 | 10963 | 10964 | 10965 | 10966 | 10967 | 10968 | 10969 280 | 11411 | 11412 | 11413 | 11414 | 11415 | 11416 | 11417 | 11418 | 11419
231 | 10970 | 10971 | 10972 | 10973 | 10974 | 10975 | 10976 | 10977 | 10978 281 | 11420 | 11421 | 11422 | 11423 | 11424 | 11425 | 11426 | 11427 | 11428
232 | 10979 | 10980 | 10981 | 10982 | 10983 | 10984 | 10985 | 10986 | 10987 282 | 11429 | 11430 | 11431 | 11432 | 11433 | 11434 | 11435 | 11436 | 11437
233 | 10988 | 10989 | 10990 | 10991 | 10992 | 10993 | 10994 | 10995 | 10996 283 | 11438 | 11439 | 11440 | 11441 | 11442 | 11443 | 11444 | 11445 | 11446
234 | 10997 | 10998 | 10999 | 11000 | 11001 | 11002 | 11003 | 11004 | 11005 284 | 11447 | 11448 | 11449 | 11450 | 11451 | 11452 | 11453 | 11454 | 11455
235 | 11006 | 11007 | 11008 | 11009 | 11010 | 11011 | 11012 | 11013 | 11014 285 | 11456 | 11457 | 11458 | 11459 | 11460 | 11461 | 11462 | 11463 | 11464
236 | 11015 | 11016 | 11017 | 11018 | 11019 | 11020 | 11021 | 11022 | 11023 286 | 11465 | 11466 | 11467 | 11468 | 11469 | 11470 | 11471 | 11472 | 11473
237 | 11024 | 11025 | 11026 | 11027 | 11028 | 11029 | 11030 | 11031 | 11032 287 | 11474 | 11475 | 11476 | 11477 | 11478 | 11479 | 11480 | 11481 | 11482
238 | 11033 | 11034 | 11035 | 11036 | 11037 | 11038 | 11039 | 11040 | 11041 288 | 11483 | 11484 | 11485 | 11486 | 11487 | 11488 | 11489 | 11490 | 11491
239 | 11042 | 11043 | 11044 | 11045 | 11046 | 11047 | 11048 | 11049 | 11050 289 | 11492 | 11493 | 11494 | 11495 | 11496 | 11497 | 11498 | 11499 | 11500
240 | 11051 | 11052 | 11053 | 11054 | 11055 | 11056 | 11057 | 11058 | 11059 290 | 11501 | 11502 | 11503 | 11504 | 11505 | 11506 | 11507 | 11508 | 11509
241 | 11060 | 11061 | 11062 | 11063 | 11064 | 11065 | 11066 | 11067 | 11068 291 | 11510 | 11511 | 11512 | 11513 | 11514 | 11515 | 11516 | 11517 | 11518
242 | 11069 | 11070 | 11071 | 11072 | 11073 | 11074 | 11075 | 11076 | 11077 292 | 11519 | 11520 | 11521 | 11522 | 11523 | 11524 | 11525 | 11526 | 11527
243 | 11078 | 11079 | 11080 | 11081 | 11082 | 11083 | 11084 | 11085 | 11086 293 | 11528 | 11529 | 11530 | 11531 | 11532 | 11533 | 11534 | 11535 | 11536
244 | 11087 | 11088 | 11089 | 11090 | 11091 | 11092 | 11093 | 11094 | 11095 294 | 11537 | 11538 | 11539 | 11540 | 11541 | 11542 | 11543 | 11544 | 11545
245 | 11096 | 11097 | 11098 | 11099 | 11100 | 11101 | 11102 | 11103 | 11104 295 | 11546 | 11547 | 11548 | 11549 | 11550 | 11551 | 11552 | 11553 | 11554
246 | 11105 | 11106 | 11107 | 11108 | 11109 | 11110 | 11111 | 11112 | 11113 296 | 11555 | 11556 | 11557 | 11558 | 11559 | 11560 | 11561 | 11562 | 11563
247 | 11114 | 11115 | 11116 | 11117 | 11118 | 11119 | 11120 | 11121 | 11122 297 | 11564 | 11565 | 11566 | 11567 | 11568 | 11569 | 11570 | 11571 | 11572
248 | 11123 | 11124 | 11125 | 11126 | 11127 | 11128 | 11129 | 11130 | 11131 298 | 11573 | 11574 | 11575 | 11576 | 11577 | 11578 | 11579 | 11580 | 11581
249 | 11132 | 11133 | 11134 | 11135 | 11136 | 11137 | 11138 | 11139 | 11140 299 | 11582 | 11583 | 11584 | 11585 | 11586 | 11587 | 11588 | 11589 | 11590
250 | 11141 | 11142 | 11143 | 11144 | 11145 | 11146 | 11147 | 11148 | 11149 300 | 11591 | 11592 | 11593 | 11594 | 11595 | 11596 | 11597 | 11598 | 11599
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Appendix 2 Internal Memory Address of Operation Data

Circular Circular
Step | Goal position interpolation | Operation speed | Dwell | M code | Control Step | Goal position interpolation | Operation speed | Dwell | M code | Control
no. aux. point time no. word no. aux. point time no. word
Low High Low High Low High Low High Low High Low High
301 | 11600 | 11601 | 11602 | 11603 | 11604 | 11605 | 11606 | 11607 | 11608 351 | 12050 | 12051 | 12052 | 12053 | 12054 | 12055 | 12056 | 12057 | 12058
302 | 11609 | 11610 | 11611 | 11612 | 11613 | 11614 | 11615 | 11616 | 11617 352 | 12059 | 12060 | 12061 | 12062 | 12063 | 12064 | 12065 | 12066 | 12067
303 | 11618 | 11619 | 11620 | 11621 | 11622 | 11623 | 11624 | 11625 | 11626 353 | 12068 | 12069 | 12070 | 12071 | 12072 | 12073 | 12074 | 12075 | 12076
304 | 11627 | 11628 | 11629 | 11630 | 11631 | 11632 | 11633 | 11634 | 11635 354 | 12077 | 12078 | 12079 | 12080 | 12081 | 12082 | 12083 | 12084 | 12085
305 | 11636 | 11637 | 11638 | 11639 | 11640 | 11641 | 11642 | 11643 | 11644 355 | 12086 | 12087 | 12088 | 12089 | 12090 | 12091 | 12092 | 12093 | 12094
306 | 11645 | 11646 | 11647 | 11648 | 11649 | 11650 | 11651 | 11652 | 11653 356 | 12095 | 12096 | 12097 | 12098 | 12099 | 12100 | 12101 | 12102 | 12103
307 | 11654 | 11655 | 11656 | 11657 | 11658 | 11659 | 11660 | 11661 | 11662 357 | 12104 | 12105 | 12106 | 12107 | 12108 | 12109 | 12110 | 12111 | 12112
308 | 11663 | 11664 | 11665 | 11666 | 11667 | 11668 | 11669 | 11670 | 11671 358 | 12113 | 12114 | 12115 | 12116 | 12117 | 12118 | 12119 | 12120 | 12121
309 | 11672 | 11673 | 11674 | 11675 | 11676 | 11677 | 11678 | 11679 | 11680 359 | 12122 | 12123 | 12124 | 12125 | 12126 | 12127 | 12128 | 12129 | 12130
310 | 11681 | 11682 | 11683 | 11684 | 11685 | 11686 | 11687 | 11688 | 11689 360 | 12131 | 12132 | 12133 | 12134 | 12135 | 12136 | 12137 | 12138 | 12139
311 | 11690 | 11691 | 11692 | 11693 | 11694 | 11695 | 11696 | 11697 | 11698 361 | 12140 | 12141 | 12142 | 12143 | 12144 | 12145 | 12146 | 12147 | 12148
312 | 11699 | 11700 | 11701 | 11702 | 11703 | 11704 | 11705 | 11706 | 11707 362 | 12149 | 12150 | 12151 | 12152 | 12153 | 12154 | 12155 | 12156 | 12157
313 | 11708 | 11709 | 11710 | 11711 | 11712 | 11713 | 11714 | 11715 | 11716 363 | 12158 | 12159 | 12160 | 12161 | 12162 | 12163 | 12164 | 12165 | 12166
314 | 11717 | 11718 | 11719 | 11720 | 11721 | 11722 | 11723 | 11724 | 11725 364 | 12167 | 12168 | 12169 | 12170 | 12171 | 12172 | 12173 | 12174 | 12175
315 | 11726 | 11727 | 11728 | 11729 | 11730 | 11731 | 11732 | 11733 | 11734 365 | 12176 | 12177 | 12178 | 12179 | 12180 | 12181 | 12182 | 12183 | 12184
316 | 11735 | 11736 | 11737 | 11738 | 11739 | 11740 | 11741 | 11742 | 11743 366 | 12185 | 12186 | 12187 | 12188 | 12189 | 12190 | 12191 | 12192 | 12193
317 | 11744 | 11745 | 11746 | 11747 | 11748 | 11749 | 11750 | 11751 | 11752 367 | 12194 | 12195 | 12196 | 12197 | 12198 | 12199 | 12200 | 12201 | 12202
318 | 11753 | 11754 | 11755 | 11756 | 11757 | 11758 | 11759 | 11760 | 11761 368 | 12203 | 12204 | 12205 | 12206 | 12207 | 12208 | 12209 | 12210 | 12211
319 | 11762 | 11763 | 11764 | 11765 | 11766 | 11767 | 11768 | 11769 | 11770 369 | 12212 | 12213 | 12214 | 12215 | 12216 | 12217 | 12218 | 12219 | 12220
320 | 11771 | 11772 | 11773 | 11774 | 11775 | 11776 | 11777 | 11778 | 11779 370 | 12221 | 12222 | 12223 | 12224 | 12225 | 12226 | 12227 | 12228 | 12229
321 | 11780 | 11781 | 11782 | 11783 | 11784 | 11785 | 11786 | 11787 | 11788 371 | 12230 | 12231 | 12232 | 12233 | 12234 | 12235 | 12236 | 12237 | 12238
322 | 11789 | 11790 | 11791 | 11792 | 11793 | 11794 | 11795 | 11796 | 11797 372 | 12239 | 12240 | 12241 | 12242 | 12243 | 12244 | 12245 | 12246 | 12247
323 | 11798 | 11799 | 11800 | 11801 | 11802 | 11803 | 11804 | 11805 | 11806 373 | 12248 | 12249 | 12250 | 12251 | 12252 | 12253 | 12254 | 12255 | 12256
324 | 11807 | 11808 | 11809 | 11810 | 11811 | 11812 | 11813 | 11814 | 11815 374 | 12257 | 12258 | 12259 | 12260 | 12261 | 12262 | 12263 | 12264 | 12265
325 | 11816 | 11817 | 11818 | 11819 | 11820 | 11821 | 11822 | 11823 | 11824 375 | 12266 | 12267 | 12268 | 12269 | 12270 | 12271 | 12272 | 12273 | 12274
326 | 11825 | 11826 | 11827 | 11828 | 11829 | 11830 | 11831 | 11832 | 11833 376 | 12275 | 12276 | 12277 | 12278 | 12279 | 12280 | 12281 | 12282 | 12283
327 | 11834 | 11835 | 11836 | 11837 | 11838 | 11839 | 11840 | 11841 | 11842 377 | 12284 | 12285 | 12286 | 12287 | 12288 | 12289 | 12290 | 12291 | 12292
328 | 11843 | 11844 | 11845 | 11846 | 11847 | 11848 | 11849 | 11850 | 11851 378 | 12293 | 12294 | 12295 | 12296 | 12297 | 12298 | 12299 | 12300 | 12301
329 | 11852 | 11853 | 11854 | 11855 | 11856 | 11857 | 11858 | 11859 | 11860 379 | 12302 | 12303 | 12304 | 12305 | 12306 | 12307 | 12308 | 12309 | 12310
330 | 11861 | 11862 | 11863 | 11864 | 11865 | 11866 | 11867 | 11868 | 11869 380 | 12311 | 12312 | 12313 | 12314 | 12315 | 12316 | 12317 | 12318 | 12319
331 | 11870 | 11871 | 11872 | 11873 | 11874 | 11875 | 11876 | 11877 | 11878 381 | 12320 | 12321 | 12322 | 12323 | 12324 | 12325 | 12326 | 12327 | 12328
332 | 11879 | 11880 | 11881 | 11882 | 11883 | 11884 | 11885 | 11886 | 11887 382 | 12329 | 12330 | 12331 | 12332 | 12333 | 12334 | 12335 | 12336 | 12337
333 | 11888 | 11889 | 11890 | 11891 | 11892 | 11893 | 11894 | 11895 | 11896 383 | 12338 | 12339 | 12340 | 12341 | 12342 | 12343 | 12344 | 12345 | 12346
334 | 11897 | 11898 | 11899 | 11900 | 11901 | 11902 | 11903 | 11904 | 11905 384 | 12347 | 12348 | 12349 | 12350 | 12351 | 12352 | 12353 | 12354 | 12355
335 | 11906 | 11907 | 11908 | 11909 | 11910 | 11911 | 11912 | 11913 | 11914 385 | 12356 | 12357 | 12358 | 12359 | 12360 | 12361 | 12362 | 12363 | 12364
336 | 11915 | 11916 | 11917 | 11918 | 11919 | 11920 | 11921 | 11922 | 11923 386 | 12365 | 12366 | 12367 | 12368 | 12369 | 12370 | 12371 | 12372 | 12373
337 | 11924 | 11925 | 11926 | 11927 | 11928 | 11929 | 11930 | 11931 | 11932 387 | 12374 | 12375 | 12376 | 12377 | 12378 | 12379 | 12380 | 12381 | 12382
338 | 11933 | 11934 | 11935 | 11936 | 11937 | 11938 | 11939 | 11940 | 11941 388 | 12383 | 12384 | 12385 | 12386 | 12387 | 12388 | 12389 | 12390 | 12391
339 | 11942 | 11943 | 11944 | 11945 | 11946 | 11947 | 11948 | 11949 | 11950 389 | 12392 | 12393 | 12394 | 12395 | 12396 | 12397 | 12398 | 12399 | 12400
340 | 11951 | 11952 | 11953 | 11954 | 11955 | 11956 | 11957 | 11958 | 11959 390 | 12401 | 12402 | 12403 | 12404 | 12405 | 12406 | 12407 | 12408 | 12409
341 | 11960 | 11961 | 11962 | 11963 | 11964 | 11965 | 11966 | 11967 | 11968 391 | 12410 | 12411 | 12412 | 12413 | 12414 | 12415 | 12416 | 12417 | 12418
342 | 11969 | 11970 | 11971 | 11972 | 11973 | 11974 | 11975 | 11976 | 11977 392 | 12419 | 12420 | 12421 | 12422 | 12423 | 12424 | 12425 | 12426 | 12427
343 | 11978 | 11979 | 11980 | 11981 | 11982 | 11983 | 11984 | 11985 | 11986 393 | 12428 | 12429 | 12430 | 12431 | 12432 | 12433 | 12434 | 12435 | 12436
344 | 11987 | 11988 | 11989 | 11990 | 11991 | 11992 | 11993 | 11994 | 11995 394 | 12437 | 12438 | 12439 | 12440 | 12441 | 12442 | 12443 | 12444 | 12445
345 | 11996 | 11997 | 11998 | 11999 | 12000 | 12001 | 12002 | 12003 | 12004 395 | 12446 | 12447 | 12448 | 12449 | 12450 | 12451 | 12452 | 12453 | 12454
346 | 12005 | 12006 | 12007 | 12008 | 12009 | 12010 | 12011 | 12012 | 12013 396 | 12455 | 12456 | 12457 | 12458 | 12459 | 12460 | 12461 | 12462 | 12463
347 | 12014 | 12015 | 12016 | 12017 | 12018 | 12019 | 12020 | 12021 | 12022 397 | 12464 | 12465 | 12466 | 12467 | 12468 | 12469 | 12470 | 12471 | 12472
348 | 12023 | 12024 | 12025 | 12026 | 12027 | 12028 | 12029 | 12030 | 12031 398 | 12473 | 12474 | 12475 | 12476 | 12477 | 12478 | 12479 | 12480 | 12481
349 | 12032 | 12033 | 12034 | 12035 | 12036 | 12037 | 12038 | 12039 | 12040 399 | 12482 | 12483 | 12484 | 12485 | 12486 | 12487 | 12488 | 12489 | 12490
350 | 12041 | 12042 | 12043 | 12044 | 12045 | 12046 | 12047 | 12048 | 12049 400 | 12491 | 12492 | 12493 | 12494 | 12495 | 12496 | 12497 | 12498 | 12499
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