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Safety Precautions

Observe the following notices to ensure personal safety or to prevent accidents.

To ensure that you use this product correctly, read this User’s Manual thoroughly before use.
Make sure that you fully understand the product and information on safety.

This manual uses two safety flags to indicate different levels of danger.

WARNING

If critical situations that could lead to user’s death or serious injury is assumed by
mishandling of the product.

-Always take precautions to ensure the overall safety of your system, so that the whole
system remains safe in the event of failure of this product or other external factor.

-Do not use this product in areas with inflammable gas. It could lead to an explosion.
-Exposing this product to excessive heat or open flames could cause damage to the lithium
battery or other electronic parts.

CAUTION

If critical situations that could lead to user’s injury or only property damage is
assumed by mishandling of the product.

-To prevent excessive exothermic heat or smoke generation, use this product at the values
less than the maximum of the characteristics and performance that are assured in these
specifications.

-Do not dismantle or remodel the product. It could cause excessive exothermic heat or smoke
generation.

-Do not touch the terminal while turning on electricity. It could lead to an electric shock.

-Use the external devices to function the emergency stop and interlock circuit.

-Connect the wires or connectors securely.

The loose connection could cause excessive exothermic heat or smoke generation.

-Do not allow foreign matters such as liquid, flammable materials, metals to go into the inside
of the product. It could cause excessive exothermic heat or smoke generation.

-Do not undertake construction (such as connection and disconnection) while the power
supply is on. It could lead to an electric shock.

Copyright / Trademarks

-This manual and its contents are copyrighted.
-You may not copy this manual, in whole or part, without written consent of Panasonic
Industrial Devices SUNX Co., Ltd.
-Windows is a registered trademark of Microsoft Corporation in the United States and other
countries.
-All other company names and product names are trademarks or registered trademarks of
their respective owners.
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Introduction

Thank you for buying a Panasonic product. Before you use the product, please carefully read
the installation instructions and the users manual, and understand their contents in detail to
use the product properly.

Types of Manual

e There are different types of users manual for the FP7 series, as listed below. Please refer to
a relevant manual for the unit and purpose of your use.

e The manuals can be downloaded on our website:
http://industrial.panasonic.com/ac/e/dl center/manual/

Unit name or purpose of use

Manual name

Manual code

FP7 Power Supply Unit

FP7 CPU Unit

FP7 CPU Unit Users Manual (Hardware)

WUME-FP7CPUH

FP7 CPU Unit Command Reference Manual

WUME-FP7CPUPGR

FP7 CPU Unit Users Manual
(Logging Trace Function)

WUME-FP7CPULOG

FP7 CPU Unit Users Manual (Security Function)

WUME-FP7CPUSEC

Instructions for Built-in
LAN Port

FP7 CPU Unit Users Manual
(LAN Port Communication)

WUME-FP7LAN

FP7 CPU Unit User's Manual (EtherNetIP
Communication)

FP7 Web Server Function Manual

Instructions for Built-in
COM Port

FP7 Extension Cassette
(Communication)
(RS-232C/RS485 type)

FP7 series Users Manual (SCU communication)

WUME-FP7COM

FP7 Extension Cassette
(Communication)
(Ethernet type)

FP7 series Users Manual (Communication
cassette Ethernet type)

WUME-FP7CCET

FP7 Extension (Function)
Cassette
Analog Cassette

FP7 Analog Cassette Users Manual

WUME-FP7FCA

FP7 Digital Input/Output Unit

FP7 Digital Input/Output Unit Users Manual

WUME-FP7DIO

FP7 Analog Input Unit

FP7 Analog Input Unit Users Manual

WUME-FP7AIH

FP7 Analog Output Unit

FP7 Analog Output Unit Users Manual

WUME-FP7AOH

Thermocouple multi-analog
input unit

RTD input unit

Thermocouple multi-analog input unit
RTD input unit
Users Manual

WUME-FP7TCRTD

FP7 High-speed counter Unit

FP7 High-speed counter Unit Users Manual

WUME-FP7HSC

FP7 Pulse Output Unit

FP7 Pulse Output Unit Users Manual

WUME-FP7PG

FP7 Positioning Unit

FP7 Positioning Unit Users Manual

WUME-FP7POSP

FP7 Serial Communication
Unit

FP7 series Users Manual (SCU communication)

WUME-FP7COM

PHLS System

PHLS System Users Manual

WUME-PHLS

Programming Software
FPWIN GR7

FPWIN GR7 Introduction Guidance

WUME-FPWINGR7
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Functions of Unit and
Restrictions on Combinations

1.1 Functions of Positioning Unit

1.1.1 Functions of Unit

B The positioning unit can perform positioning control when it is used in combination
with a stepping motor or servomotor equipped with a driver of pulse string input

type.

Positioning control with stepping motor

I

0

Pulse train 00

Uyt

Positioning Unit (" Stepping motor |

o|o

[T
1

Positioning control with servomotor

0
—

..--°m°§f<mm

Positioning Unit

B Transistor output (open collector) type and line driver output type available

Two types are available—a line driver output type for high-speed control and a transistor
output type for a motor equipped with a driver that connects only to open collector output (e.g.,
a stepping motor). If either type is applicable to your application, the use of the unit with line
driver output is recommended.

B Setting in configuration menu

The dedicated software Configurator PM7 is available, which allows ease of creating a variety
of parameters and positioning tables required for positioning control.

Note) "Configurator PM7" is started from the "Option" menu of FPWIN GR?7.

B Interpolation control
The 2-axis linear interpolation, 2-axis circular interpolation, 3-axis linear interpolation, and 3-
axis spiral interpolation control can be performed.

B Synchronous control

The unit supports synchronous control using an electronic gear, electronic clutch, and
electronic cam. The unit can perform synchronous control with an actual or virtual axis as a
master axis.




1.1 Functions of Positioning Unit

1.1.2 Unit Type

B Product type

Type Product no.
2-axis transistor AFP7PPO2T
2-axis line driver AFP7PPO2L
4-axis transistor AFP7PP04T
4-axis line driver AFP7PP0O4L
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Functions of Unit and
Restrictions on Combinations

1.2 Restrictions on Combinations of Units

When the system is configured, take the other units being used into consideration and use a
power supply unit with a sufficient capacity.

B Current consumption

Type Product no. Current consumption
2-axis transistor AFP7PPO2T 120 mA
2-axis line driver AFP7PPO2L 120 mA
4-axis transistor AFP7PP04T 120 mA
4-axis line driver AFP7PP0O4L 120 mA

1-4
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Names and Functions of Parts

2.1 Names and Functions of Parts

D—|

4-axis type AFP7PP04T
AFP7PP0O4L

@ Operation monitor LEDs
Displays the operating status of two axes.

D

2-axis type AFP7PPO2T
AFP7PPO2L

AX PPO2T
~ A B CLD Z PAPBERR
AX2 ALARM
L]
oo
__I_\_.‘
LT \_/‘—\/—'

@ Operating monitor switch (AFP7PP04T and AFP7PP04L only)

Toggles between the operating status display of 1st and 2nd axes and that of the 3rd and 4th

axes.

® User I/F connector (1st axis and 2nd axis)
A connector for a motor driver and external interface.

@ User IIF connector (3rd axis and 4th axis) (AFP7PP04T and AFP7PP04L only)

A connector for a motor driver and external interface.




2.2 Operating Status LEDs

2.2 Operating Status LEDs

The LEDs display the operating status of two axes at a time. If the unit is of 4-axis type, use
the switch to toggle between the operating status display of the 1st and 2nd axes and that of
the 3rd and 4-axes. The contents of the LED display are the same in each axis.

Operation monitor LEDs

LED Description Color ON OFF Flashing
With pulse/sign Not in Pulse
output settings Green — (note 4) operation output

Pulse output
Ao | A von | e
display With CW/CCW Green 4 operation o epration
(note 1) output settings — (note 4) (forward p
. (forward
rotation) .
rotation)
. . Reverse Forward
With pulse_/5|gn Green rotation rotation -
output settings . ) . )
Pulse output instruction instruction
B-signal . In pulse
B display ) Not in . oufput
te 1) With CW/CCW operation .
(no . Green - operation
output settings (reverse (reverse
rotation) .
rotation)
CL Displays counter clear signal output Green Output ON Output OFF -
Displays near home state (note 2) Green ON OFF -
Displays home input state (note 2) Green ON OFF -
PA Pulse input A-signal display (note 3) Green Displays the input status of pulse input A-signal
PB Pulse input B-signal display (note 3) Green Displays the input status of pulse input B-signal
Displays the occurrence of error or If an error Normal If a warning
ERR ) Red ;
warning occurs operation occurs
ALARM Displays hardware error Red If a ardware Norma] -
error occurs operation

(Note 1): The LED for the pulse output A-signal flashes at a cycle (speed) of output frequency, thus looking as if it
were continuously lit if the speed is high. So is the LED for the pulse output B-signal.

(Note 2): Near home input (D) and home input (Z) will be lit if the respective inputs are enabled.
(Note 3): The input status of pulse input signals (PA) and (PB) will be displayed.

(Note 4): The LEDs may be continuously lit with or without pulse output if the electronic clutch or electronic cam is in
operation.
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Wiring

3.1 Connection over Wire-pressed Terminal Cable

3.1.1 Specifications of Wire-pressed Terminal Cable

This is a connector that allows loose wires to be connected without removing the wires’
insulation. The pressure connection tool is required to connect the loose wires.

Discrete-wire connector ( 40P )

Suitable wires (strand wire)

. . . Insulation
Size Nominal cross-sectional area thickness Rated current
AWGH#22 0.3 mm? _
3 1.5to 1.1 dia. 3A
AWG#24 0.2 mm

Connector for wire-pressed terminal cable (provided with the unit)

Unit type and required quantity

Manufacturer Composition of parts
2-axis type 4-axis type
Housing (40P) 1x1 set 1x2sets
Panasonic made Semi-cover (40P) 2 x1 set 2 x 2 sets
5-pin contact (for AW22 and AW24) 8 x 1 set 8 x 2 sets

(Note): One set is provided for the 2-axis type and two sets are provided for the 4-axis type. If you need more
connectors, purchase AFP2801 (2 sets/pack).

Pressure connection tool

Manufacturer

Product no.

Panasonic made

AXY52000FP

Pressure connection tool
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3.1 Connection over Wire-pressed Terminal Cable

3.1.2 Assembly of Connector for Wire-pressed Terminal Cable

The wire end can be directly crimped without removing the wire’s insulation, which saves
wiring effort.

(Procedure)

1. Bend the contact back from the carrier, and set it in the pressure connection tool.

o Contact puller pin to redo wiring
If there is a wiring mistake or the wire is incorrectly pressure-connected,

use the contact puller pin provided with the fitting to remove the contact.

N

\

Sl
il
9

Press the houseing
against the pressure
2>/ connection tool so that
™ the contact puller pin
comes in contact with
\this section.
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Wiring

3.2 1/0 Specifications and Terminal Wiring

3.21 /O Specifications
4-axis type 2-axis type
A % B o
A=, A
2 .o lf]2
[ =
4[| of|]a l
5[[[« «||l5
||+ «||]6 |
7 ool [|7
8 o offl8
9 oo |ll9
sl | ‘
12 . 12
13 . 13 i
14 . 14 i
15 . 15
16[[[ o of[[16 l
(1 b ==
19 . 19
20(|fe o||[20
% Connector for 1- and 2- axis
Connector for 3- and 4- axis

Connector for 1- and 2- axis

The 4-axis type and 2-axis type use two connectors and one connector, respectively. Signal
pins for two axes are allocated to a single connector. There is no difference in pin
arrangement between the AX1 and AX2 connector and the AX3 and AX4 connector if the unit
is of the 4-axis type. Any pins with the same in number have the same function. The transistor
type and line driver type are the same in input terminal and power terminal specifications.
Only the performance of the pulse output terminal of the transistor type and that of the line
driver type are different from each other.

Output terminal (transistor output type)

Pin no.
1st/ 2nd/ Circuit Signal name Items Description
3rd 4th
axis axis
Pulse output A: » Open
Al A10 5V DC output IS Output type collector
5V ATATO 5 ce output A: g Operating 4.75t026.4V
B1 B10 ———o A2A11 Open collector :§ voltage range bC
{: © B1/B10 | puise output B: @ | Max. load
A2 A1 B2/B11 | 5V DC output 3 | current 15 mA
. =]
B2 B11 Pulse output B: o ON-state 06V
Open collector voltage drop
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3.2 1/0 Specifications and Terminal Wiring

Output terminal (line driver output type)

Pin no.
;sg 24':::/ Circuit Signal name Items Description
r
axis axis
Pulse output A: »
Al A10 A1/A10 Line driver (+) 5
B1 B10 A2/A11 | Pulse output A: S Line driver
Line driver (-) ‘S output
2 | Output type
A2 A11 Pulse output B: 7 AM26C31
B1/B10 | Line driver ) ‘g or equivalent
B2/B11 } =
B2 B11 P_ulse c_)utput B: o
Line driver (-)
Output terminal (common)
Pin no.
;sg 24'::1’/ Circuit Signal name Items Description
r
axis axis
= Output type Soplli-rétor
A7 A16 Deviation counter clear 2 -
AT7/IA16 8 | Operating 4.751t026.4
‘5 | voltage range VvV DC
B7/B16 a
® Max. load
B7 B16 BS/B14 1 com 5 | current 10mA
g ON-state 10V
B5 B14 Servo ON voltage drop
(Note): The deviation counter clear signal will be output for 1 ms on completion of home return control.
Power supply terminal (common)
Pin no. Circuit Signal name Items Description
2
A20 A20 External power supply '(% Supply power 21.41t026.4
—_—0 input: 24 V DC (+) L range V DC
3
Q.
[2]
>
o 4-axis type
? 90 mA max
B20 B20 External power supply @ | Current .
- 2 input: 24 V DC (-) 2 consumption 2-axis type
g 50 mA max.

(Note): In the case of the 4-axis type, the external power supply input terminals of the two connectors are connected

internally.
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Wiring

Input terminal (common)

Pin no.
1st/ 2nd/ Circuit Elan Items Description
3rd 4th hame g
axis axis
Operating 21.6t026.4 V DC
» | Vvoltage range
[
2 | Minimum ON
Home input 8 | voltage/current 192V DC/5.5 mA
A3 A12 24VDC(+) | § | Maximum OFF
(224) & | voltage/current 2V DC/2mA
§. Input impedance | Approx. 3.9 kQ
- Minimum input
- pulse width 100 ps or over
) 3.5t05.25V DC
A4IA13 Operating ) .
E: !EI » | voltage range (5V DC, line driver
oB3R12 S specifications)
Homeinput | 8 | Minimum ON 3V DC/4 mA
& | voltage/current
A4 A13 5V DC (+) fé Vo OFF
aximum
(25) ~§ voltage/current 1V DC/0.5mA
Q.
£ Input impedance | Approx. 560 Q
Minimum input
pulse width 100 ps or over
B3 B12 t;)me input _ _ _
B4 B13 COM - | - -
Operating 21,610 26.4V DC
voltage range
Near home input (DOG)
19.2 V DC/5.0 mA
A5 Al4 Near home
input (DOG) Minimum ON
i —hoB4BI3 voltage/current | | jmit (+) input (Limit +)
PEXY] U, Limit (-) input (Limit -)
— o A5/A14 5
|_|>I —4|:|- 2 19.2V DC/2.6 mA
g 4 Limit (+) £ .
A6 A15 & oAGAt5 | input 8 yo?ggelj?ugg nFt 2V DC/1.5 mA
= —— T (Limit +) 7
|> 3 11' 2 Near home input (DOG)
- oB6/B15 £
Approx. 3.6 kQ
Limit () Input impedance o . o
B6 B15 input Limit (+) input (Limit +)
(Limit -) Limit (-) input (Limit -)
Approx. 6.8 kQ
Minimum input
pulse width 500 us or over
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3.2 1/0 Specifications and Terminal Wiring

Pin no.
1st/ | 2nd/ Circuit SEEl Items Description
3rd 4th hame
axis axis
Pul o i it 3.5t05.25V DC
ulse erating voltage
A8 | A17 ot A () g 9% | (5 DC, line driver
o specifications)
[
Pulse 2 | Minimum ON
B8 B17 —c:i—ozgm; input A (-) 8 | voltage/current 3V DC/3.2mA
b 4 k5 i
A9 | A18 E] sgg17 | “'SteB . Q Mal‘tx'm‘jm OFFt 1V DC/0.5 mA
B9/B18 input B (+) & | voltage/curren
§. Input impedance Approx. 560 Q
Pulse - 0.5 ps or over
B9 B18 input B (-) Minimum input !
pulse width (1 MHz max. on each
phase)

Note: Use pulse input signals A and B within the following specifications.

m Using pulse input A and B for 2-phase input.
Pulser input is used for 2-phase input.

—
Pulse input A _T l_T l_

X1, X2 X3 X4 T=1us

X1toX4 20.2us

Each phase Max.

‘I | ]K 1MHz
Pulse input B

B Using pulse input A and B for direction discrimination input.
T
"
Pulse input A J | | | | T=1us

X1 X1202us
’<—>‘ Pulse input A signal

,7 Max. 1TMHz
Pulse input B

m Using pulse input A and B for individual input.
]
Pulse inputAJ | | |

X1 T T=1us

i i X1Z04us
Each input

| | Max. 1TMHz

Pulse input B
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3.3 Supply of Power to Drive Internal Circuit

3.3.1 Line Driver Output

| Positioning unit

Pulse command
output
A1, A2, A10, A11

Motor driver

Pulse command
input

OO T >

B1, B2, B10, B11

DCDC |q—f®
converter
*5vDe +24V DC
()BZO | | External power supply
717 GND ! Usable voltage range [21.4 to 26.4V DC
Current [4-axi
External power Sonsum 4 axis type| 90 mAor less
supply ption _|2-axis type| 50 mA or less

The illustration shows one signal component
extracted from the overall configuration.

3.3.2 Transistor Output

It is possible to get power for the pulse instruction output circuit from the 5-V DC output
terminal (pins A1, A2, A10, and A11).

[ Positioning unit |

Pulste command }

h(at 5V output) inpu

A4
Pulse command 15 mA per signal i
output can beusedasa j
B1,B2,810,B11 i !

guide

A20
DC/DC ——
converter
+5V DC +24V DC
CBZO | | External power supply
GND | Usable voltage range | 21.4 to 26.4V DC
Current |4-axis type| 90 mAor less
consum- -
ption 2-axis type| 50 mAor less

Note:

Make sure that a current not in excess of 15 mA is provided for each signal in the case of

using pulse transistor output (open collector output). Add appropriate resistance if the current
exceeds 15 mA.
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3.4 Connecting Pulse Instruction Signal Input

3.4 Connecting Pulse Instruction Signal Input

3.41 Line Driver Output Type

|Connection“ Positioning unit |
Pulse e A1,A10
command A
(Line drive) B1,B10
Pulse cS>r|((5:h(l;w+5V A2, A11
command B
(Line drive) B2,B11
External +5V A20
input power
supply — ¥ B20

Power supply |
GND +24V DC

3.4.2 Transistor Output Type

| Connection | |

Positioning unit |

Pulse
command A
(5V DC output)

»A1,A10

Pulse
command A

en
collector)

PULSE

mw# %

B1,B1(

Pulse
command B
(5V DC output)

A2,A11

A4

Pulse
command B

Of)en
collector)

SIGN or

or
Cw

If 15mA is exceeded a
1 resistor must be added.

Output specification

| Motor driver

PULSE
or
Cw

SIGN
=
CcCCw

Motor driver |

or
CCw

gow {g B2,B11

External
input power
supply

A20

» B20

Note:

Power supply
GND

+24V DC

Output form

Open collector

Operating voltage range

4.75 to 26.4V DC

Max. load current

15 mA

ON Max.voltage drop

0.6V

Output specification at 5V DC

Output power supply range

4.75 to 5.25V DC

Current consumption

5V DC 15mA/1 signal

Make sure that a current not in excess of 15 mA is provided for each signal. Add appropriate
resistance if the current is in excess.

The use of a twisted-pair cable is recommended to connect the output of

the positioning unit and the motor driver.
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Wiring

3.5 Connecting Deviation Counter Clear Output Signal

The following diagram shows an example of connection to the counter clear input of the serve
motor driver. This connection requires an external power supply of 5 to 24 V DC.

. — - If 10 mA ded

Connection Positioning unit (I:I a drgggstofmeﬁ(gfe be. ) Motor driver
Deviation A7,A16 1 L
Counter Clear 6!
(Open collector) B7,B16 ~

P Output specifications
ower supply
— Output form Open collector
GND ' +510 +24v Dc  |Operating voltage range [4.75 to 26.4V DC
Max. load current 10 mA
ON Max. voltage drop 1V

Note:
¢ Be sure to use a twisted-pair cable.

¢ A maximum of 10 mA can flow as a deviation counter clear output signal.
Add appropriate resistance if the current is in excess.




3.6 Connecting Servo On Output Signal

3.6 Connecting Servo On Output Signal

The following diagram shows an example of connection to the servo on of the serve motor

driver. This connection requires an external power supply of 5 to 24 V DC.

Positioning unit

(=

Connection
Servo ON B5,B14
(Open collector) B7.816

Note:

GND

Power supply

If 1
a
ad

5 mAis exceeded
rggastor must be Motor driver
ea.
1
| IS— | f—
&

Output specifications

Output form

Open collector
4.75 to 26.4V DC

1 .
I >

+5 to +24V DC

¢ Be sure to use a twisted-pair cable.
o A maximum of 10 mA can flow as a servo ON output signal.
Add appropriate resistance if the current is in excess.

Operating voltage range
Max. load current 10 mA
ON Max. voltage drop 1V




Wiring

3.7 Connecting Home Input/Near Home Input Signal

3.71 Connecting Home Input (Connecting Motor Driver Z-phase Output)

Connection ” Positioning unit |

Home input

24V DC (+) A3A12 Motor driver
Home input

5V DC (+) A4,A13 Z phase
Home input B3.B12 signal

Input specifications (at 5V DC)

Input voltage range 3.5t05.25v DC
Min. ON voltage/current 3V DC/4mA
Max. OFF voltage/current 1V DC/0.5mA

Input impedance Approx. 560Q
Min. input pulse width 100us

oo

e The use of a twisted-pair cable is recommended to connect the output of
the positioning unit and the motor driver.

3.7.2 Connecting Home Input (Connecting External Switch Sensor)

Connection ” Positioning unit |
g‘(‘)\rpggr()il)t A3A12 Power supply

i Switch
Home input 24v DC GND 1=
I(-I;)me input B3 B12

Input specifications (at 24V DC)

Input voltage range  [21.6~26.4V DC
Min. ON voltage/current |19.2V DC/5.5mA
Max. OFF voltage/current| 2V DC/2mA

Input impedance Approx. 3.9k Q
Min. input pulse width 100us
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3.7 Connecting Home Input/Near Home Input Signal

3.7.3 Connecting Near Home Input Signal

Connection Positioning unit

+—- 1—«{B4,B13
coMm T>: s vllljs_eks? (COM)
Near home imput || - 1- $ »| A5,A14

Power supply .
24V DC GND __, Switch

Input specifications
Input voltage range
Min. ON voltage/current
Max. OFF voltage/current
Input impedance
Min. input pulse width

21.6 to 26.4V DC
19.2V DC/5.0mA
2V DC/1.5mA
Approx. 3.6kQ
500us

(Note): B4 and B13 are common to near home input, limit (+) input, limit (-) input, and
positioning control start input (timing input).

3.74 Connecting Limit Input Signal

Power supply

24V DC EGND 1 Switch

Power supply

Connection Positioning unit
+—o11—4B4,B13
ZOMI. - _I>|: 7N 4 ll:l 6.8kQ |[(COM)
ver limi T
input (+) I 1- Py »JAB,A15
Connection Positioning unit
+—9-1 1—{B4,B13
ZOMI. - T) % xll[:l 6.8k |(COM)
input () || = 15 leests

24V DC EGND 1 Switch

Input specifications
Input voltage range
Min. ON voltage/current

21.6~26.4V DC
19.2V DC/2.6mA

Max. OFF voltage/current] 2V DC/1.5mA
Input impedance Approx. 6.8kQ
Min. input pulse width 500 s

(Note): B4 and B13 are common to near home input, limit (+) input, and limit (-) input.
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3.8 Connecting Pulse Input

3.8.1 Line Driver Type

‘ Connection ”

Positioning unit

Pulse input A (-

+

Pulse input A (+)
(

)
Pulse input B (+)

Pulse input B (-)

#

1

PESUER

3.8.2 Transistor Open Collector Type

Encoder, pulser

Q

A8,A17 ©
EI 1 o B8,B17 4
) s o
A9,A18 ©
. 4 (B phase)

Encoder, pulser

Y

Y 4

| Connection ” Positioning unit |

Pulse input A (+) EEI o |A8AT7 <
Pulse input A (-) HTT »|B8,B17 |»
Pulse input B (+) pu o |A9A18 <
Pulse input B (-) E:I T »|B9.B18 [»-

Power supply

I
+5v bc LI GND

3.8.3 Transistor Resistance Pull-up Type

il

Encoder, pulser

| Connection ” Positioning unit |
Pulse input A (+) KEI coon  |ABAT7 <
Pulse input A (-) o] »1B8,B17 [»
Pulse input B (+) E:I o |A9A18 *
Y
Pulse input B (-) 1 »|B9,B18 [, r

Y

-

¢ KEY POINTS

Y

A

Power supply

11
+5V DC = GND

The pulser input operation and feedback pulse count of the unit uses the same pulse
input terminal. Therefore, select either one of them.

- The use of a twisted-pair cable is recommended.

- In the case of counting 2-phase inputs, such as encoder inputs, use a control code
and set the pulse input count to x4 or x2 for the prevention of counting errors.
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3.9 Wiring Cautions

3.9 Wiring Cautions

Connect the transistor output type or line driver output type to the motor driver over twisted-
pair cable within the following wiring distance.

<Signals supported>

¢ Transistor output

e Line driver output

¢ Deviation counter clear output

Output type Model no. Wiring distance

) AFP7PP02T
Transistor output type

AFP7PP04T

10m

) ) AFP7PP0O2L
Line driver output type

AFP7PP04L

3-15



Wiring




4

Power On/Off and Check
ltems



Power On/Off and Check Items

4.1 Safety Circuit Design

Example of a safety circuit

Installation of the over limit switch

Positioning unit

o

< >
Motor driver [
ﬁf |— Motor AT [TTIITTITIATIT
Over limit™ Over limit =3 9 -
H CCW driving switich switich |n\r/1\i/b(ijt?(¥rllng
inhibition switc switch
\

N

Driver upper and \
External safety circuit Input to positioning unit

lower limit input

Safety Circuit with Positioning Unit
Install over limit switches as shown above.

Connect the switch to the limit (+) input and limit (-) input of the positioning unit.

External safety circuit

Install the safety circuit recommended by the manufacturer of the motor being used.




4.2 Before Turning On the Power

4.2 Before Turning On the Power

B Check items before turning on the power
System configuration example

Positioning unit

®

{

Power supply for PLC H

‘ |P0wer supply for inputioutput device |&
i

ﬁ Power supply for motor driver

.

-

< >

driver P I

([ ]=]
9 J Motor
E %“-.;

CCW driver

I N
////////////IL JV///////////;7 /(X7
O

Over limit Over limit 5 -

i ; CW drivin
switch switch + inhibition
switch
L \ )

\_® Eﬁﬁmal safety bL(@ Connect to positioning unit

(1) Checking connections to the various devices

inhibition switch "7

Driver upper and
lower limit inputs

Check and make sure the various devices have been connected as indicated by the design.
(2) Checking the installation of the external safety circuit

Check and make sure the safety circuit (wiring and installation of over limit switch) based on
an external circuit has been installed securely.

(3) Checking the safety circuit with the positioning unit

Check the connections of the positioning unit and over limit switch.
Check the installation condition of the over limit switch.

(4) Checking the procedure settings for turning on the power supplies

Make sure settings have been entered so that power supplies will be turned on according to
the procedure outlined in section “Procedure for Turning On the Power”.

(5) Checking the CPU mode selection switch
Set the CPU unit to PROG. Mode. The CPU unit in RUN mode may operate unexpectedly.
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Power On/Off and Check Items

* NOTE

e The use of the positioning unit requires configuration menu settings. Check
that each parameter is set properly.




4.3 Procedure for Turning On the Power

4.3 Procedure for Turning On the Power

4.31 Procedure for Turning On the Power

When turning on the power to the system incorporating the positioning unit, consider the
nature and statuses of any external devices connected to the system, and take sufficient care
so that turning on the power will not initiate unexpected movements.

Procedure

1. Turn on the power supplies for input and output devices connected to the PLC.
(The power supplies include those for line driver output or open collector output.)

2. Turn on the power supply to the PLC.

Turn on the power supply to the motor driver.

Posmoning unit

HEI:—JI

—1

= g g g g
(— e
[
£l = -
A= § '/l/l/l/l/l/l/l/l/l/l/l/l/l/l/l/l|.|'/l/l/l/l/l/‘
]

input and output devices

\ 4
;L% | Power supply for PLC ]

[ 3 | Power supply for motor driver]—/

{ 1 | Power supplies for ]
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Power On/Off and Check Items

4.3.2 Procedure for Turning Off the Power

Procedure
1. Check and make sure the rotation of the motor has stopped, and then turn off the power

supply for the PLC.

Turn off the power supply to the PLC.

Turn off the power supplies for input and output devices connected to the PLC.
(The power supplies include those for line driver output or open collector output.)

Positioning unit

:\
P
P

l
[I;?I __U‘
zIE—)_;E] ’
—

@_
‘

i —
':q’ W/A/4/0/8/8/0/8/8/8/8/0/8/8/8/8/8 | . | /a/a/8/4/8/8
1

u |Power suppy for motor driver

\4
—L% [Power supply for PLC |

3 |Power supplies for input
and output devices




4.4 Check with Power Turned On

4.4 Check with Power Turned On

441 Check Items After Turning Power On

B Check items after turning power
On System configuration example

Make checks in the following four major steps.

Positioning unit

NEENEN
(emml ]
e ——
—

J Check on rotating
- g direction and moving
direction
s / 3 Check on near home
) : .
input and home input
r
<G >
— [ ]
0 m M r
Motor \IL JL N
Sow g e ¢ (oo >
rivinge™ ) | i imit swi I Wi
infipifon 0o (o | : Over limit switch {, 7 [, ) CW driving
Motor switch \ X I switch
driver Near home switch
\_
1 f\_j\ Home switch
oo k
(o]

o
g _J
K——. ;
o
Driver upper and L
lower limit inputs Over limit switch

2 | Check on safety circuit with positioning unit

Check on external safety unit
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Power On/Off and Check Items

442 Check on External Safety Circuit

Make a check on the safety circuit recommended by the motor manufacturer, which includes a
check on the disconnection of the power supply to the motor driver with CW and CCW drive
inhibition switch input from an external circuit.

443 Check on Safety Circuit with Positioning Unit

Step 1

Forcibly operate the over limit switch for the positioning safety circuit and check that the
positioning unit correctly receives limit input.

The state of limit input can be checked with the input contact. The valid logic of limit input can
be changed in the parameter-setting menu of the Configurator PM7.

Step 2
Input a program, if necessary, to perform the JOG operation of the positioning unit. Then
forcibly operate limit input and check that the motor will come to a stop.

You can use the tool operation of the Configurator PM7 to make a check without using a
program.

Step 3

Perform the JOG operation of the positioning unit and check that the over limit switch will
operate normally.

Positioning unit

o

[T
(e ]
(|

d o J o o
=\ 8 ©
1 ]Q - Over limit switch ' Over limit switch

\4) To motor driver
Connect to the positioning unit

B Operation at limit input

Condition Direction Limit status Operation
When JOG operation Forward rotation Limit input (+):ON Not executable, Error occurs.
is executed Limit input (-):ON Executable
Reverse rotation Limit input (+):ON Executable
Limit input (-):ON Not executable, Error occurs.
During JOG operation Forward rotation Limit input (+):ON Deceleration stop, Error occurs.
Reverse rotation Limit input (-):ON Deceleration stop, Error occurs.
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4.4 Check with Power Turned On

444 Operation Checks on Near Home Switch and Home Switch

Step 1

Forcibly operate home input and near home input and check that the operation indicator of the
positioning unit will be lit. Monitor the input contact with the FPWIN GR7 as well and make a
similar check.

Step 2
Input a home return program to make an actual home return and check that the positioning
unit will perform deceleration with near home input.

Point of confirmation

Set the valid logic of home input and near home input in the parameter-setting menu of the
Configurator PM7.

Step 3
Repeat the JOG and home return operation of the positioning unit and check that the home
stop position will not shift.

Point of confirmation

A shift may result depending on the position of near home input or home input and the return
speed.

Step 4
If the home stopping position is shifted, change the position of near home input or reduce the
home return speed.

Positioning unit Input unit

=1 =1 =1

I Check to see if there is any offset
o ° from the home stopping position

Home switch , ] . ) Near home switch
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445 Checking Rotating and Moving Directions and Moving Distance

Step 1
Confirm the rotating direction and moving direction of the motor by the JOG operation of the
positioning unit. Use the tool operation function of the Configurator PM7 and perform the JOG

operation of the positioning unit.

Point of confirmation
The rotating direction is determined according to the installation of the ball screw or the

CW/CCW direction setting parameter.

Step 2
Perform positioning control and check that the moving distance is correct as designed. Use
the tool operation function of the Configurator PM7 and perform the JOG or positioning

operation of the positioning unit.

Point of confirmation
The moving distance is determined according to the pitch of the ball screw, deceleration gear
ratio, or setting movement amount of the positioning data.

Check to see if the specified number of
output pulse produces the travel distance
and travel direction indicated by the design

Positioning unit Motor
driver <
[ — : Table |

oo
o O I

g - " - "
D [ Motor | N

o] < Ball screw e
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5.1 Unit Allocation

5.1.1 /O Map Registration

Register the unit with the I/O map before making parameter settings.

R

W™ * PROCEDURE
1. Select "Options" > "FP7 Configuration” > "I/O map" in the menu bar.
The "I/O map" dialog box will be displayed.
2. Double click the desired slot.
The unit selection dialog box will be displayed.

3. Select “Positioning” from the unit type, select the name of the unit to be
used, and press the [OK] button.

Unit selection [Slot No. 1] (=3
Select unit to use
Unit type: [Posih’oning - ]

Unit name: [Poshamg line driver type, 4-axis, pulse string - ]

) Positioning transistor type, 2-axis, pulse string
Input time constant:  pogitioning transistor type, 4-axis, pulse string
Fositioning line driver type, 2-axis, pulse string

Positioning line driver type, 4-axis
Installation location settir _

Starting word No. 10 (0-511)

Number of input words: 12 (0 -128)

Number of output words: 12 (0-128)
Option

[ Exdude this unit from the target for verification.
[ Exdude this unit from the target for 1jO refresh,

The unit selected in the I/O map is registered.

Slot Mo, Product Mo. Unit uzed Head Input Outp.. ‘eri.. Refresh Time .. Conzum..
D 0  AFP7CPS41E FP7 CPU unit 10 Valid Valid 200maA
_---_I
D 3
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5.1 Unit Allocation

5.1.2 Check on /O Allocation Information

e Each operation start signal, stop signal, home input signal, and positioning completion signal
of the positioning unit is allocated to I/O signals.

¢ /O numbers actually used vary with the number of the slot where the unit is installed and the
first word number.

B 1/O signal allocation (input)

1/0 number

Signal name 1st 2nd 3rd 4th Virtual

axis axis axis axis axis
Ready positioning X0
Cam table reading completion annunciation X2
Cam table rewriting completion annunciation X3
Tool operation X4
Axis group setting done X5
Recalculation done X7
Servo lock X10 X11 X12 X13 X17
BUSY X18 X19 X1A X1B X1F
Operation done X20 X21 X22 X23 X27
Home return done X28 X29 X2A X2B X2F
Home input X30 X31 X32 X33 -
Near home input X38 X39 X3A X3B -
Auxiliary contact X48 X49 X4A X4B X4F
Limit + X50 X52 X54 X56 -
Limit - X51 X53 X55 X57 -
Error annunciation X60 X61 X62 X63 X67
Warning annunciation X68 X69 X6A X6B X6F
Synchronous setting done X80 X81 X82 X83 -
Synchronous control cancel active annunciation X88 X89 X8A X8B -
Slave axis gear ratio change annunciation X90 X91 X92 X93 -
Slave axis clutch change annunciation X98 X99 X9A X9B -
Positior?in.g speed change request reception X110 X111 X112 X113 X117
annunciation
Positio_ning moveme_nt amount change request X118 X119 X11A X11B X11F
reception annunciation

(Note 1): The I/O numbers in the above table show relative addresses based on the base word number. I/O numbers
actually used vary with the number of the slot where the unit is installed and the first word number.
Example) The home input of 1st axis is X130 for slot number 1 if the first word is number 10.
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B |/O signal allocation (output)

/0 number

Signal name 1st 2nd 3rd 4th | Virtual

axis axis axis axis axis
System stop YO
Cam table reading request Y2
Cam table rewriting request Y3
Axis group setting change request Y5
Request recalculation Y7
Servo ON (The operation is the edge type.) Y8 Y9 YA YB -
Positioning start (The operation is the edge type.) Y10 Y11 Y12 Y13 Y17
Home return start (The operation is the edge type.) Y18 Y19 Y1A Y1B Y1F
JOG forward rotation (The operation is the level type.) Y20 Y22 Y24 Y26 Y2E
JOG reverse rotation (The operation is the level type.) Y21 Y23 Y25 Y27 Y2F
Emergency stop (The operation is the level type.) Y30 Y31 Y32 Y33 Y37
Deceleration stop (The operation is the level type.) Y38 Y39 Y3A Y3B Y3F
Pulser operation permit (The operation is the level type.) Y40 Y41 Y42 Y43 Y47
J-point speed change (The operation is the edge type.) Y48 Y49 Y4A Y4B Y4F
Servo OFF request (The operation is the edge type.) Y50 Y51 Y52 Y53 -
J-point positioning start Y58 Y59 Y5A Y5B Y5F
Request error clear Y60 Y61 Y62 Y63 Y67
Request warning clear Y68 Y69 Y6A Y6B Y6F
Synchronous setting request Y80 Y81 Y82 Y83 -
Synchronous cancel request Y88 Y89 Y8A Y8B -
t&‘,hlg\;edggi?y%eé?)r ratio change request (The operation is Y90 Y91 Y92 Y93 )
Slave axis clutch ON request Y98 Y99 Y9A Y9B -
Slave axis clutch OFF request Y100 Y101 Y102 Y103 -
Positioning speed change request Y110 Y111 Y112 Y113 Y117
Positioning movement amount change request Y118 Y119 Y11A Y11B Y11F

(Note 1): The I/O numbers in the above table show relative addresses based on the base word number. /O numbers
actually used vary with the number of the slot where the unit is installed and the first word number.
Example) The home input of 1st axis is Y110 for slot number 1 if the first word is number 10.
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5.2 Axis Allocation for Use

5.2 Axis Allocation for Use

5.21 Settings in Configurator PM7

Use the Configurator PM7 to allocate axes for the use of the positioning unit along with the
purposes of the axes. The following procedure is explained on the condition that the
positioning unit has been already allocated in the 1/0 map.

1. Select "Options" > Positioning Table Settings" in the menu bar.
The "Select Positioning Unit" dialog box is displayed.

Select Positioning Unit (==

[ OK ] | Cancel |

2. Select the slot number and unit of the positioning unit on which the setting
is made.

The configuration menu Configurator PM7 for the positioning unit will start.

EE Configurator PM7
File Edit View Online Debug Axis Settings Optiens Help
BB |9 @™ 2 foe|?

Communications destination: Home - Slot No. 1 |Pesition unit: pulse |Speed unit: pulse / s

Table number__| Operation ... [ Control...[ X axis (virtual... | Accelerat... | Acceleratio... | Deceleratio... Target speed | Dwell time (m:
_ 1 E: End point II: Incr.. 0 L:Linear 100 100 1000
2 E: End point It Incr.. 0 L: Linear 100 100 1000
3 E: End point It Incr.. 0 L: Linear 100 100 1000
4 E: End point  I: Incr.. 0 L: Linear 100 100 1000
£ E: End point  I: Incr.. 0 L: Linear 100 100 1000

3. Select “Axis setting” —» “Change axis” from the menu bar.

The Axis settings dialog box will be displayed.

Axis settings 2]
Select axis

W fxig 2 | Axizd W Axis 4 [V Virtual axis

Flease select an axis to uze.

oK I Cancel |

4. Select the axes to be used, and press the [OK] button.

The dialog box for the interpolation operation group setting will be displayed.
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5.

B oo

Drag the icon of each axis to be allocated for interpolation to the
interpolation group field.

The following picture shows the allocation of 1st axis and 2nd axis to the
interpolation group.

-
Interpolation operation group settings &J

Independent

s

3 axig

s

4 axis

tual ax

Interpolation eroup

Press the [OK] button.

A confirmation message will be displayed.

Configurator PM7

! The axis will be changed. Continue?
% (Data other than the parameter settings for the axis whose
attributes have changed will be initialized.)

MNa (M)

A

Check the contents of the change and press the [Yes] button.

A data table tab each is created for the groups set.

13 E: End point I: Increment 0 L: Linear 100
E: End s I: ‘nlggfnent 0 I:linear 100
:EEE‘\\.’lrtua\ astﬁ[}-\] 1,2Axis 3AXiS ? ; 4Astj

Setting items, such as the movement and interpolation of X-, Y-, and Z-axis,
will be added to the data table, and group name [A] or [B] will be displayed
on the tab when the interpolation group is set.

The virtual axis and slave axes under synchronous control cannot be set to
the interpolation groups.

Closing the window with the X mark during editing cancels and stops the
operation.
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5.3 Parameter Settings

5.3 Parameter Settings

5.3.1 Parameter Settings in Configurator PM7

Use the Configurator PM7 to allocate the most fundamental parameters for positioning control,
such as the motor rotation direction, pulse output method (CW/CCW and Pulse/Sign), home
input, limit input logic, and positioning control. The following procedure is explained on the
condition that the Configurator PM7 has already started.

1‘/
* ProceDuRE

1. Select “Set axis” —» “Set parameters” from the menu bar.

The “Parameter settings” dialog box will be displayed.

Parameter settings @

Wirtual axis 1 axis [A] 2 axis [A] 3 axis 4 axis -

Unit setting Ppulse Ppulse Fpulse Fpulse Fpulse

MNumber of pulzes per revolution 1 1 1 1 1

Movement per revalution 1 1 1 1 1
Pulse output method | o (-Pulze/Sign :Pulse/Sien :Pulze/Sien :Pulze/Sien

Pulze output rotation direction - I Glockwise positive 0: Glockwise positive 0: Clockwise positive 0: Glockwise positive
Limit switch - M: Disabled N Digabled M: Digabled M: Digabled

Limit + guwitch logic - 1:Mormal Cloge 1:Mormal Cloge [:Mormal Open :Mormal Open

Limit - switch logic - 1:Mormal Close 1:Mormal Glose 0:MNormal Open 0:Marmal Open

Home position logic - (hormal Open :Mormal Open :Mormal Open :Mormal Open

Home pozition proximity logic - (:Normal Open D:Mormal Open D:Mormal Open :Mormal Open

Input Time Constnat - Pulse bput 0 No input time constant| 0 Mo input time constant| 0: No input time constant| 0: No input time constant

2. Make necessary parameter settings according to the application and press
the [OK] button.

3. Select “File” —» “Save Config” from the menu bar.

oo

e Closing the window with the X mark during editing cancels and stops the
operation.
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5.3.2 Parameter Setting ltems

B Setting items

Parameter name

Description

Related page

Unit setting

The unit to be used for setting each axis.

Number of pulses per rotation

Number of pulses per motor rotation (note 1)

Movement amount per rotation

Movement amount per motor rotation (note 1)

Pulse output method

Pulse output method: Pulse/Sign or CW/CCW

Rotating direction of pulse output

CW direction +: + direction is CW.
CCW direction +: + direction is CCW.

Limit switch

Enable/disable the limit switch.

Limit+ switch logic

Limit switch logic in the positive direction

Limit- switch logic

Limit switch logic in the negative direction

4.4 Check with
Power Turned
On

Home logic

Home switch logic

Near home logic

Near home switch logic

10.1 Pattern of
Home Return

Input time constnat - Pulse input

Set the time constant of each pulse input signal. (Note 2)

Input time constant - Home input

Set the time constant of home input signal. (Note 2)

Pulse input application

Pulse input application

Rotating direction of pulse input

Rotating direction of pulse input (Forward/Reverse)

Pulse input mode

Mode of pulse input

Pulse input multiplication

Multiplication of pulse input

13.6 Pulse Input

Software limit (positioning control)

Enables/disables the software limit for positioning control.

Software limit (Home return)

Enables/disables the software limit for home return
control.

Software limit (JOG operation)

Enables/disables the software limit for JOG operation.

Upper limit of software limit

The upper limit value of the software limit.

Lower limit of software limit

The lower limit value of the software limit.

13.2 Software
Limit

Auxiliary output mode

Operating mode of the auxiliary output contact and
auxiliary output code.

Auxiliary output ON time (ms)

The period in which the auxiliary output contact is ON.

Auxiliary output Delay rate (%)

Rate to perform output when using the delay mode for
auxiliary output..

13.3 Auxiliary
Output Code
and Auxiliary
Output Contact

Movement amount check

Post-check operation with the movement amount check
function used

Movement amount check value
(Pulse)

Check threshold of the movement amount check function

Numerator of movement amount
check correction

Denominator of movement
amount check correction

The function of movement amount checking is executed
based on the pulse input value multiplied by the following
ratio.

(Numerator of movement amount check
correction)/(Denominator of movement amount check
correction)

Movement amount check interval
(ms)

Time interval to execute the movement amount check
function.

13.6 Pulse Input

(Note 1): Set only if the set unit is um, inch, or degree. It should be cancelled down with the movement amount per

rotation.

(Note 2): Available for the unit version Ver.1.3 or later.
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oo

¢ In the positioning unit, CW refers to the rotating direction with a count
increase and CCW refers to the direction with a count decrease. Therefore,
limit input in the CW direction is limit + input and that in the CCW direction
is limit -.
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Parameter name

Description

Related page

Startup speed

Startup speed (initial speed) of all types of operation.

13.7 Startup
speed

Home return — Return setting
code

The pattern of the home return.

Home return — Return direction

The operating direction of the home return.

Home return — Return
acceleration time (ms)

The acceleration time of the home return.

Home return — Return
deceleration time (ms)

The deceleration time of the home return.

Home return — Return target
speed

The target speed of the home return.

Home return — Return creep
speed

The speed to search the home position after the proximity
input.

Home return - Home
coordinates

Unit system conversion current value after the completion
of the home return.

Home return - Deviation
counter clear time (ms)

Output time of deviation counter clear signal

10.1 Pattern of
Home Return

JOG operation - Acceleration/
Deceleration pattern settings

The acceleration/deceleration type of JOG operation.

JOG operation — Jog
acceleration time (ms)

The acceleration time of JOG operation.

JOG operation — Jog
deceleration time (ms)

The deceleration time of JOG operation.

JOG operation — Target speed

The target rate of JOG operation.

9.1 Setting and
Operation of
JOG Operation

Emergency stop deceleration
time (ms)

The deceleration time when the emergency stop is
requested by the input contact.

12.1 Types and
Settings of Stop

Limit stop deceleration time The deceleration time of deceleration operation when the Function
(ms) limit is input.

Error stop deceleration time The deceleration time of deceleration operation when an

(ms) error occurs

J point — Operation setting The acceleration/deceleration pattern of the J point (speed 7.1 Basic
code point) Operation

J point — Acceleration time
(ms)

The acceleration pattern of the J point (speed point)

J point — Deceleration time
(ms)

The deceleration pattern of the J point (speed point)

J point — Target speed

The target speed of the J point (speed point)

Pulser operation setting code

The pulser input (1 to 4) in the pulser operation.

Pulser input method

Input type of pulse operation

Pulser operation ratio
numerator

Pulser operation ratio
denominator

The number of movement pulses is calculated from the
number of input pulses of the pulser multiplied by the ratio
below.

(Numerator of ratio of pulser operation)/(Denominator of
ratio of pulser operation)

Pulser operation max. speed

The maximum speed of pulse operation

11.1 Setting and
Operation of
Pulser Operation

13.6 Pulse Input
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5.4 Synchronous Parameter/Cam Pattern Settings

5.4 Synchronous Parameter/Cam Pattern Settings

5.41 Synchronous Parameter Settings

Use the Configurator PM7 to allocate parameters necessary for synchronous control. The
following procedure is explained on the condition that the Configurator PM7 has already

started.

1"
* PROCEDURE

1.

¢ KEY POINTS

Select “Axis Settings” — “Synchronization parameter settings” from the

menu bar.

The synchronous parameter dialog box will be displayed.

Synchronous parameter settings

Quick. move

Select master axis El

}

=

|
&

(o]
1 axis 2 axis 3 axis 4 axis |~
Select synchronous master axis  |No synchronous master | No synchrorous master | Mo synchronous master | No synchronous master
Deceleration stop method Linear deceleration Linear deceleration Linear deceleration Linear deceleration
Deceleration stop time 100 100 100 1
lectronic gear operation settings | Lze Mot use Mot use Use
Giear ratio numerator 1 1 1 1
Gear ratio denominator 1 1 1 1
Giear ratio change time 1 1 1 1
Clutch operation settings Mot use Use Mot use Use
Clutch on frizeer type 10 clutch on request 10 clutch on request 10 clutch on request L0 clutch on request
Edee selection Lewvel Lewvel Level Level
Method Direct Direct Direct Direct
Slip method Specify =lip time Specify =lip time Specify =lip time Specity zlip time =1
Slip time 1 1 1 1

Slip curve selection

Lingar

Linear

Linear

Linear

Glutch off trigeer type

140 clutch off request

140 clutch off request

140 clutch off request

140 clutch off request

}
Yo ‘

Edes selection

Disable

Disable

Disable

Dizable

Method Direct Direct Direct Direct -
Select the axis and master axis to synchronize
Please select from the followine.
Mo syrchronous master, Axis |, Axis 2, fcis 3, Awis 4 Virtusl axis, Pulse input 1, Pulse input 2 Pulse input 3, Pulse input §
oK Cancel Copy axis | Initialize | |

Make necessary parameter settings according to the application and press
the [OK] button.

Closing the window with the X mark during editing cancels and stops the

operation.

¢ REFERENCE

Refer to Chapter 8: Automatic Operation (Synchronous Control) for parameter
settings related to synchronous control.
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5.4.2 Cam Pattern Settings

Make electronic cam settings in the case of using an electronic cam. Use the Configurator
PM?7 to allocate necessary parameters. The following procedure is explained on the condition
that the Configurator PM7 has already started.

-
* PROCEDURE

1. Select “Axis Settings” — “Cam pattern settings” from the menu bar.

The cam pattern setting dialog box will be displayed.

B,!Cam pattern settings SRR X
File Cam Interval
Resoluton | [1024 Number of cams [15  Number of settable  [1000 P Displa )
_Resoluton | Loz il et W A\Dipla [© N\ spee [\ Accelers [ 7\ lump
Cam
100%
Add

-100%

Interval
Interval number | Start phase (%)] End phase (%)[ Displacement (%) | camaurve [ =]

FEEE

=

2. Make necessary parameter settings according to the application and press
the [OK] button.

3. Select “File” —» “Save Configuration” from the menu bar.

oo

e Parameter information saved can be read on the Configurator PM7.

¢ In the case of synchronous control, basic parameters related to 1/0 operate
according to 5.3 Parameter Settings.
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5.5 Creating Positioning Data Table

5.5 Creating Positioning Data Table

5.5.1 Construction of Positioning Data Table

Use the Configurator PM7 to allocate the positioning data table. The following procedure is
explained on the condition that the Configurator PM7 has already started.

m Initial display screen of Configurator PM7
¢ Sheets are divided for each axis, and 600 tables ranging No. 1 to No. 600 can be set.

B® Configurator PM7
Eile Edit Wiew Online Debug Axis Settings Options Help
BB % BB #h Bq Mo B R

Communications destination: Home - Slot No. 1 |Position unit: pulse |Speed unit: pulse / s

Table number__ | Operation ... | Contral... \ X axis (virtual... | Accelerat... | Acceleratio... | Deceleratio... Target speed \ Dwell time (m:
B 1 E: End point II: Incr.. 0 L: Linear 100 100 1000
2 E: End point  [: Incr.. 0 L: Linear 100 100 1000
3 E: End point  I: Incr.. 0 L: Linear 100 100 1000
4 E: End point  I: Incr.. 0 L: Linear 100 100 1000
5 E: End point i Incr.. 0 L: Linear 100 100 1000

B Setting items

Parameter name Description

Operation pattern Select one from the following operation patterns.
E point: Executes the trapezoidal control of only one table.

C point: Executes the trapezoidal control continuously. Specify an end point (E point)
at the end of the continuance point (C-point) control.

P point: Executes the continuous speed change control. Specify an end point (E
point) at the end of the pass point (P-point) control.

J point: Executes speed control. Specify an end point (E point) at the end of the
speed control (J point).

Control method

Select either increment or absolute coordinate.

X-axis movement
amount

Input the movement amount of X-axis. The movement amount depends on the unit
system specified in the parameter settings.

Acceleration/deceleration
pattern

Select the acceleration/deceleration pattern.

Acceleration time (ms)

Set the acceleration time. Setting unit: ms

Deceleration time (ms)

Set the deceleration time. Setting unit: ms

Target speed

Set the target speed. Set in ms. Setting unit: pps, um/s, inch/s, rev/s

Dwell Time (ms)

Set the time from when the positioning instruction in the end point control completes
until the positioning done flag turns ON. For the continuance point control, it is the
wait time between each table. For the pass point control, the dwell time is ignored.

Auxiliary output

Set the auxiliary output code. When the auxiliary output is set to enable in the
parameter settings, the auxiliary output code specified here is output.

Comment

Arbitrary comments can be input for each table.

(Note 1): The details for the settings in each parameter are indicated in the guidance bar.

(Note 2): In the case of selecting interpolation control, interpolation, Y-axis movement amount, X-axis auxiliary point,
Y-axis auxiliary point, and interpolation speed as items are displayed as well.
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5.5.2 Table No. Positioning Start

¢ Execute the POSSET command in the user program to specify table numbers on the

Configurator PM7.

¢ The positioning unit will start control under the conditions set in the table by executing the
POSSET reference and turning the corresponding positioning start contact ON after
specifying the desired slot number, axis number, and table number.

Operation enabled
condition

Specify slot
number, axis
number, and table
number.

X100 X104 X160 R10
| | | M)
[ I/I I/I /
Ready Tool 1st axis error Operation
positioning operation enabled flag
R2
— | DF ) POSSET| U1 | U1 | U1 |
Positioning Slot Axis Table
control start number number number
R2 R10 X118 Y110
— = D0F— /1 O
Positioning Operation  1st axis Positioning
control start enabled flag BUSY start for 1st

axis

Positioning start-
up
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5.5 Creating Positioning Data Table

5.5.3 Operation Patterns and Tables
e Use a number of tables if the positioning patterns consist of pass point control, continuance
point control, and JOG positioning control.

¢ In these types of control, the tables will be created continuously on the Configurator PM7,
and select the end point control for the operation pattern for the last table.

o Specify the first data table number for each control in the program.

(Example) Pass point control

Create three positioning data tables, and select “E: End point” for the last table. Furthermore,
start the first table number for each control in the user program.

Speed A
P point control
f [pps] P
1
1
1
1
! |
' 1
P point: P point |
table +  table | )
. » Time
T T t [ms]
Start Stop
| Table number__| Operation pattern | Control method | ¥ axis (virtual) movement | Acceleration/deceleration method |
1 P: Pass point I: Increment 50000 L: Linear
2 P: Pass point I: Increment 100000 L: Linear
3 E: End point I: Increment 30000 L: Linear

¢ REFERENCE

For detailed information on each control, refer to Chapter “7. Automatic Operation
(Positioning Control)”
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5.6 Saving Parameters

5.6.1 Saving and Loading of Configuration

Information on the basic parameters and positioning data tables that have been set for the
Configurator PM7 are saved as configuration information along with information on I/O map
allocations on a unit-by-unit basis. Save and load the configuration information as necessary.

¢ Specified basic parameters and positioning parameters can be saved or loaded on the
Configurator PM7.

¢ Information on positioning parameters and positioning tables saved by using the save
function can be reused between projects.

-
* PROCEDURE

1. Select "File" > "Save Setting"” from the menu bar.

The saving destination and file names are displayed.
2. Enter the saving destination and file name, and press [Save] button.

Information on the parameters and positioning data tables is saved in a file with a
“.pm7” extension.

B oo

e When "Save Setting"” is executed, information on the positioning data tables
will be saved along with information set in the parameter setting menu.

e Closing the window with the X mark during editing cancels and stops the

operation.
e The menu names of Configurator PM7 have been changed from FPWIN GR7
Ver.2.7.
Menu names of Configurator PM7
FPWINGR? FPWINGR? Function
Ver.2.6 or older Ver.2.7 or later
New (N) Initialize Setting (N) Positioning parameters and positioning data table

are newly created on Configurator PM7.

Load Configuration (J) | (None)

Positioning parameters and positioning table data

Save Configuration Apply Setting (K) being edited on Configurator PM7 are saved as

) data being edited.
Import (O) Read Setting (O) Saved files (Extension: .pm7) are read.
Export (S) Save Setting (S) Data being edited offline on Configurator PM7 is

saved as a file (Extension: .pm7).
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Transfer to Unit and Commissioning

6.1 Check on Setting Contents

6.1.1 Check on Parameter Data

¢ The following procedure is explained on the condition that the Configurator PM7 has already

started.

-
* PROCEDURE

1.

Select “Debug” — “Check parameters and data values” from the menu bar.

A message box will be displayed to show the check result. If there is an error in
the settings for the positioning data tables, an error message will appear and the
cursor will move to the corresponding error position.

Configurator PM7 [&J

.'6‘. An error was found in the following location.
' Table No. 1: Target speed

6.1.2 Comparison of Parameter Information

e It is possible to compare information on parameters being edited with information saved in
the Configurator PM7. The following procedure is explained on the condition that the
Configurator PM7 has already started.

v
* PROCEDURE

1.

Select “Debug” — “Compare” — “File” or “PLC” from the menu bar.

When “File” is selected, a dialog box for comparison file selection will be
displayed.

When "PLC" is selected, information edited in the Configurator PM7 will be
compared with configuration information saved in the unit memory (UM) of PLC,
and the results of comparison will be displayed.

Select the target file from the dialog box for the selection of the comparison
file, and press the [OK] button.

The comparison results will be displayed.




6.1 Check on Setting Contents

-
Verification result

—\erification content

Werification 1/Hame — Slot Ma. 1

Comments associated with positioning s=ttines data are not

e

Help |

¢ KEY POINTS

Even if "Save Setting" is executed on Configurator PM7, data will not be
saved in the unit memory (UM) of the PLC. When "PLC" is selected as the
verification target, verification results may not coincide.

The menu names of Configurator PM7 have been changed from FPWIN GR7

Ver.2.7.

Menu names of Configurator

PM7
Function

CPYIMCRT FPWINGR?

- Ver.2.7 or later
older
. . Data being edited on Configurator PM7 is collated

File (F) File (F) with saved files (Extension: .PM7).
Data is being edited on Configurator PM7 is collated

Unit (U) PLC (V) with data stored in the unit memory (UM) of the
PLC.

Config (C) (None)
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6.2 Transfer of Parameters

6.2.1 Writing Parameters to CPU Unit

e Information on parameters that have been set is transferred as a part of project information
to the CPU unit along with other configuration information.

¢ The following procedure is explained on the condition that the Configurator PM7 has already
started.

R
* PROCEDURE

1. 1. Select “File” —» “Exit” from the menu bar of the Configurator PM7.

A confirmation message is displayed when any parameters or positioning tables
have been changed.

2. When the message "Setting data will be applied. Are you sure you want to
proceed?" appears, press [Yes (Y)].

A confirmation message is displayed.
Press the [OK] button.

4. Select “Online” —» “Download to PLC” from the FPWIN GR7 menu bar.
Parameters for the positioning unit will be downloaded to the CPU unit along with
the program and other configuration information.

5. Set the FP7 CPU unit to RUN mode.

The configuration information will be transferred to the positioning unit so that the
positioning unit will be read for commissioning with 1/0 signals or the Configurator
PM7.

6. Select “Option” — “Positioning Table Settings” from the menu bar.

The Configurator PM7 will be activated.
Select [Online] — [Data monitor] — [Status display] — [Tool operation] so that
each menu items of the positioning unit will be available.

¢ KEY POINTS

The starting method of Configurator PM7 has been changed from FPWIN
GR7 Ver. 2.8. Select "Positioning Table Settings" from the "Options" menu.

From FPWIN GR7 Ver.2.8, "Write PLC" and "Read PLC" can be executed
from the "File"” menu of Configurator PM7.




6.3 Monitoring on Configurator PM7

6.3 Monitoring on Configurator PM7

6.3.1 Status Monitor

o It is possible to monitor the connection state of each axis and input state of the external

terminal.

¢ The following procedure is explained on the condition that the Configurator PM7 has already

started.

1./
¢ PROCEDURE

1. Select “Online” — “Status monitor”’ from the menu bar.

The status monitor dialog box will be displayed.

Status monitor

| Mode|

FP? positioning unit (FPT type) 4-axis line driver output

| iz [Group]

| Status

| Wirtual axis

| 1 axis

2 axis

3 axis

4 axis

External terminal input monitor

Home position proximity | ———————— OFF OFF OFF OFF
Home position | ——————— OFF OFF QOFF QOFF
Lmit+ | [ Lmite OFF OFF
- [ I R o [ o
Kl o
FROM write count | ———————
Firmmare version 123
Hardware wversion 107 Help T Clage

6.3.2 Data Monitor

o It is possible to monitor the connection state of each axis and input state of the external

terminal.

-
¢ PROCEDURE

1. Select “Online” - “Data Monitor” from the menu bar.

The data monitor dialog box will be displayed.
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Data monitor @
Axis [Group] Wirtus| axis 1 axis 2 axis 4 axiz 4 axiz
Synchronous master axiz ‘ Master ‘ Wirtual axis | Wirtual axis | Master | 3 axiz
Synchronized output ‘ ———————— ‘ Giear | Clutch + CGam | ———————— | Giear + Glutch + Gam
Synchronous state ‘ Svnchronous ‘ Synchronous | Synchronous | Synchronous | Synchronous
Table number executing ‘ 1] 1] | 1] | 1] | 1]
Auxiliary output code ‘ 1] ‘ 1] | 1] | 1] | 1]
Current value ‘ i ‘ 1] | 1] | 1] | 1]
Unit convergion current value ‘ 0 pulze ‘ 0 pulze | 0 pulse | 0 pulse | 0 pulze
Pulse input value ‘ 77777777 ‘ il | il | 1] | 1]
Deviation ‘ 77777777 ‘ 1] | 1] | 1] | 1]
fixis state [ Stopped [ Stopped | Stopped | Stapped | Stapped
Errar code ‘ ‘ | 77777777 | 77777777 | 77777777
CEAF Erors T Clear errors | Clear errors | Clear errors ‘ Clear errors ‘
Warnhing code ‘ ‘ | 77777777 | 77777777 | 77777777
Clear warning | Clear warning | Clear warning | Clear warning ‘ Clear warning ‘
]| &
Close ‘
B Monitor items
L. Related
Items Description
page
When an axis has been set as master axis, "Master" is displayed. 8.1
When an axis has been set as slave axis, the master axis which this axis Synchronous
follows is displayed. Control
Synchronous . .
master axis Example) When the second axis has been set as a slave axis for the
master of first axis, "1 axis" is displayed in the column of 2 axis.
For axes that are not used for the synchronous control, "-------- "is
displayed.
The functions of synchronous operation that have been set for slave axes
are dipslayed.
Svnchronous Gear, Clutch, Cam
0L)1/tput Gear+Clutch, Gear+Cam, Clutch+Cam
Gear+Clutch+Cam
For axes that are not used for the master axes and synchronous control,
e " is displayed.
The states (synchronous/asynchronous) that have been set for each axis
Synchronous state ’
are displayed.

. o . . 5.5 Creatin
Active table The table number that the positioning data is being executed or has been Positioningg
number executed.

Data Table
13.3
Auxiliary
Auxiliary output When the auxiliary output function is enabled, output code is output within Output Code
code the range of 0 to 65536. and Auxiliary
Output
Contact
The current value of the positioning unit is displayed. It will return to "0" on 13.4 Current
Current value .
the completion of home return. Value
- o o Update
The unit-converted current value of the positioning unit is displayed.
Unit conversion It will return to "0" on the completion of home return. 13.5
current value When the coordinate origin has been set, it will be preset to the coordinate | Coordinate
origin on the completion of home return. Origin
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Items Description ekt
page
Pulse input value When the pulsg input funct|"on |s"e‘nablled, input pulse values are displayed. | 13.6 Pulse
In the case of virtual axes, "------" is displayed. Input
When the movement amount automatic check function is enabled,
Deviation deviations are displayed.
In the case of virtual axes, "------" is displayed.
. "Running" or "Stopped" is displayed.
Axis state When an error has occurred, "Error occurred" is displayed.
E When an error has occurred, the latest error code is displayed. 15.1 About
rror code ! " "
Pressing the "Clear errors" button clears errors. Errors and
Warni When a warning has occurred, the latest warning code is displayed. Warnings
arning code . " S .
Pressing the "Clear warnings" button clears warnings.

* NOTES

o If arecoverable error occurs in the positioning unit, click the [Error clear]
button to clear the error.

o If a warning occurs in the positioning unit, click [Warning clear] to clear the
warning.
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6.4 Tool Operation

6.4.1 Tool Operation Function
e You can perform commissioning with the Configurator PM7 before actually starting the user
program.

¢ Be sure to save the settings and download the project to the CPU unit before starting the
tool operation of the positioning unit.

¢ The following procedure is explained on the condition that the Configurator PM7 has already
started.

-
* PROCEDURE

1. Select “Online” - “Tool Operation” from the menu bar.

The tool operation dialog box will be displayed.

Tool operation ==

Toal aperation in proetess

ervo Un/Oi---

Home Return

Positioning-"

Jog Operation--

Teachine

Exit |

B Types of tool operation

Items Description

Servo ON/OFF Specifies servo ON/OFF for each axis.

A home return is performed to the home of the machine coordinates according to the

Home return e
specified parameter.

Positioning Moves from the start table number according to the set contents in the positioning table.

The specified axis can be moved to the specified direction at the specified speed while the

JOG operation operation reference is ON.

Controls the axis manually like JOG operation, and reflects the resulting positioning address
on the Data Editing screen.

Teaching

oo

e The positioning unit cannot go into tool operation while the positioning unit
is in user program operation.

e Operation requests with I/O signals will be disabled while the positioning
unit is in tool operation.

e If any communication error occurs while the positioning unit is in tool
operation, the positioning unit will detect the error and stop automatically.
Also, If the previous tool operation does not finish properly due to a
communication error, etc., the tool operation mode will be cancelled
forcibly when the next tool operation starts. Exit the operation once, and
start the tool operation again.
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6.4.2 Serve ON/OFF with Tool Operation Function

The following procedure is explained on the condition that the Configurator PM7 has already
started.

|-
* PROCEDURE

1. Select "Online" > "Tool Operation" from the menu bar.

The "Tool operation” dialog box will be displayed.
2. Select "Servo ON/OFF" in the "Tool operation” dialog box.
The "Servo ON/OFF" dialog box will be displayed.

Servo ON/OFF (=

Tool operation in progress Close

1 axiz N Change OMAOFF
2 axiz M Change OM/OFF

3 axis ON OHAOFF

4 axiz OFF Change OM/OFF

3. Press the "Change ON/OFF" button for an arbitrary axis.

The state is switched between servo lock and servo free.

Servo ON/OFF [==a]

Taal operation in progress Cloze
1 axis OFF [ Change TROFE™ |
2 axis OFF Ghange ONSOFF
3 axiz OFF Change OMAOFF
4 axis OFF Change ONSOFF

4. Confirm the servo ON/OFF states of arbitrary axes, and press the "Close"
button.
This returns to the "Tool operation" dialog box.

oo

¢ If the servo ON/OFF has been controlled using ladder programs, the servo-
lock or servo-free state before the start of the tool operation is kept and the
operation shifts to the tool operation.

e The servo-lock or servo-free state before the completion will be kept even
after finishing the tool operation mode.
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6.4.3 JOG Operation with Tool Operation Function

¢ You can perform commissioning with the Configurator PM7 before actually starting the user
program.

¢ The following procedure is explained on the condition that the Configurator PM7 has already
started.

-
e

1. Select “Online” —» “Tool Operation” from the menu bar.
The tool operation dialog box will be displayed.
2. Select “JOG operation” from the tool operation dialog box.

The tool operation-JOB operation dialog box will be displayed.

Tool operation - Jog operation (3w

Tool operation in proeress

Axis [Group] Wirtual axis 1 axis 2 axis 8 axis 4 axis
Synchronous master axis | Master [ Virtual axis [ Virtual axis [ Master | 3 axis
Synchronized output e [ Gear [ Ghitch + Cam [ e | Gear + Clutch + Gam
Synchronous state | Synchronous ‘ Synchronous | Synchronous ‘ Synchronous | Synchronous

thange synchronization| Chanee synchromzationl Change synchronization‘ Chanes synchmnizanonl Chanee synchromzationl

Current walue | 0 ‘ 1] | 0 ‘ 1] | 1]

Current value update | Gurrent value update | Current value update | Gurrent value update | Gurrent value update |

Unit [ pulze [ pulse [ pulse [ pulee | pulse
Deviation (pulses) [ - [ [ 0 [ 0
Jog tarset speed [ 1000 | 1000 | 1000 | 1000 | 1000

Charge Change Change Ghange Change
+ + + + +
JOG
fixis state [ Stopped [ Stopped [ Stopped [ Stopped | Stopped
Error code e [ [ [ |
Glear errors ‘ Clear errors | Glear errors ‘ Clear errors | Clear errars |

Warning cade [ —— ‘ | i |

Clear warning ‘ Clear warning | Clear warning ‘ Clear warning | Clear warning |

Al I
Speed Rate [T Exit

3. Press [+] or [-] button in the JOG field.

The JOG operation of the positioning unit starts.

4. Press [Quit] button to terminate the JOG operation.

B oo

e If an recoverable error occurs in the positioning unit, click the [Clear errors]
button to clear the error.

e If awarning occurs in the positioning unit, click [Clear warning] to clear the
warning.

e This dialog box cannot be closed during the operation.
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B Dialog box items

Items Description Rk
page
When an axis has been set as master axis, "Master" is displayed. 8.1
When an axis has been set as slave axis, the master axis which this axis Synchronous
Synchronous follows is displayed. Control
master axis Example) When the second axis has been set as a slave axis for the master
of first axis, "1 axis" is displayed in the column of 2 axis.
For axes that are not used for the synchronous control, "-------- " is displayed.
The functions of synchronous operation that have been set for slave axes
are dipslayed.
Synchronous Gear, Clutch, Cam
output Gear+Clutch, Gear+Cam, Clutch+Cam
Gear+Clutch+Cam
For axes that are not used for the master axes and synchronous control,
Mo " is displayed.
The states (synchronous/asynchronous) that have been set for each axis
Synchronous are displayed.
state

Pressing the "Change synchronization" button switches the state between
Synchronous and Asynchronous.

Current value

Monitors the feedback values after the unit system conversion for each axis.
Click [Current value update] to display the dialog for inputting value to
change the preset value.

13.4 Current
Value Update

The units of position for each axis specified in the parameter settings are

Unit displayed.
- When the movement amount automatic check function is enabled, 13.6 Pulse
Deviation o ;
(pulse) deviations are @splayed. o o Input
In the case of virtual axes, "0" is displayed when the function is not used.
JOG target Monitors and displays the target speed in the JOG operation. Click [Change] | 9.1 Setting
speed to change the target speed for the JOG operation. and
- : : Operation of
JOG [+] Performs the JOG forward rotation while pressing [+]. JOG
JOG [-] Performs the JOG reverse rotation while pressing [-]. Operation
. "Running" or "Stopped" is displayed.
Axis state When an error has occurred, "Error occurred" is displayed.
E When an error has occurred, the latest error code is displayed. 15.1 About
rror code ; " X
Pressing the "Clear errors" button clears errors. Errors and
Warnings

Warning code

When a warning has occurred, the latest warning code is displayed.
Pressing the "Clear warnings" button clears warnings.

Speed rate

The target speed of the JOG operation specified in the parameter settings
for each axis is regarded as 100%, and the operation is executed in the
specified speed rate. Clicking [Speed Rate] shows the dialog for inputting
the value.




Transfer to Unit and Commissioning

6.4.4 Home Return by Tool Operation Function
¢ When the power is turned on, the coordinates of the positioning unit do not coincide with
those of the machine position. Execute a home return before starting positioning.

¢ You can perform commissioning with the Configurator PM7 before actually starting the user
program.

¢ The following procedure is explained on the condition that the Configurator PM7 has already
started.

=
* PROCEDURE

1. Select “Online” — “Tool Operation” from the menu bar.
The tool operation dialog box will be displayed.
2. Select “Home Return” from the tool operation dialog box.

The tool operation-home return dialog box is displayed.

Tool operation - Return to home position (=]

Tool operation in proeress

Axis [Group] Mirtual axis 1 axis 2 axis 3 axis 4 axis
Synchronous master axis ‘ Master | Virtual axis | Wirtual axis ‘ Master | 3 axis
Synchronized output [ | Gear | Glutch + Cam [ —— | Gear + Glutch + Gam
Swnchronous state ‘ Swnchronaus | Swnchronous | Synchranaus ‘ Swnchronous | Swnchronous

thange synchronization| Chanee synchrunizaliunl Ghanee synchrumzahun‘ Change Synchrunizatiunl Chanee synchmmzaliun‘

Current valug [ [ 0 [ [ 0
ome position coordinatel ome pogition coordmatel ome pagition coordinate‘ ame position coordmatel ome pozition coordinate‘
Unit ‘ pulze | pulze | pulze ‘ pulze | pulze
Deviation (pulses) [ === [ [ ] [ 0
Home return mode | Datasetmethod | Dogmethod 1 [ Dogmethad 1 [ Dogmethod 1 | Dog method 1
Start | Start | Start ‘ Start | Start
Axiz state ‘ Stopped | Stopped | Stopped ‘ Stopped | Stopped
Errar cods [ = | [ [ |
Clareors | Clearemors | Olearerors | Clarenors | GClarermos |

Warning code [ [ T ‘ |

Clear warning | Clear warning | Clear warning ‘ Clear warning | Clear warning ‘
Speed Rate 100 % Exit

3. Press the [Start] button for the axis to be returned home.
Execute the home return.

4. Press [Quit] button to terminate the home return operation.

oo

e If an recoverable error occurs in the positioning unit, click the [Error Clear]
button to clear the error.

e If a warning occurs in the positioning unit, click [Warning clear] to clear the
warning.

e This dialog box cannot be closed during the operation.
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6.4 Tool Operation

B Dialog box items

Items Description ROlEiE:)
page
When an axis has been set as master axis, "Master" is displayed. 8.1
When an axis has been set as slave axis, the master axis which this axis Synchronous
Synchronous follows is displayed. Control
master axis Example) When the second axis has been set as a slave axis for the master
of first axis, "1 axis" is displayed in the column of 2 axis.
For axes that are not used for the synchronous control, "-------- " is displayed.
The functions of synchronous operation that have been set for slave axes
are dipslayed.
Synchronous Gear, Clutch, Cam
output Gear+Clutch, Gear+Cam, Clutch+Cam
Gear+Clutch+Cam
For axes that are not used for the master axes and synchronous control,
Mo " is displayed.
The states (synchronous/asynchronous) that have been set for each axis
Synchronous are displayed.
state

Pressing the "Change synchronization" button switches the state between
Synchronous and Asynchronous.

Current value

Displays the feedback values after the unit system conversion for each axis.
Click [Home position coordinate] to display the dialog box for inputting value
to change the value after home return.

13.4 Current
Value Update

The units of position for each axis specified in the parameter settings are

Unit displayed.
Deviati When the movement amount automatic check function is enabled, 13.6 Pulse
eviation . ;
(pulse) deviations are @splayed. o o Input
In the case of virtual axes, "0" is displayed when the function is not used.
Home return Displays the content of the home return setting code registered in the l?i_}olrétem
mode positioning setting data.
Return
Executes the operation to start/stop the home return.
- Click [Start] to execute the home return operation. The button name
Start/Stop changes to [Stop].
- Click [Stop] to execute the deceleration stop operation. The button name
changes to [Start].
. "Running" or "Stopped" is displayed.
Axis state When an error has occurred, "Error occurred" is displayed.
When an error has occurred, the latest error code is displayed. 15.1 About
Error code ! " "
Pressing the "Clear errors" button clears errors. Errors and
Warnings

Warning code

When a warning has occurred, the latest warning code is displayed.
Pressing the "Clear warnings" button clears warnings.

Speed rate

The target speed of the home return specified in the parameter settings for
each axis is regarded as 100%, and the operation is executed in the
specified speed rate. Clicking [Speed rate] shows the dialog box for
inputting the value.
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6.4.5 Positioning by Tool Operation Function

Specifying a starting table number enables to check if positioning from the starting table
operates properly.

N
* PROCEDURE

1.

Select “Online” — “Tool Operation” from the menu bar.
The tool operation dialog box will be displayed.
Select “Positioning” from the tool operation dialog box.

The tool operation-positioning dialog box will be displayed.

Tool operation - Positioning

Tool operation in proeress
Axis [Group]
Synchronoug master axig
Synchronized output

Synchronous state

Gurrent value

Unit

Deviation (pulzes)

Table number executing

Start table number

Axis state

Error code

Whiarning code

==
Wirtual axis 1 axis 2 axis 3 axis 4 axis
‘ Magter | Virtual axis | Wirtual axis | Master ‘ 3 axis
‘ -------- | Giear | Clutch + Gam | -------- ‘ Gear + Clutch + Cam
‘ Synchronous | Synchronous | Swnchronous | Swnchronous ‘ Synchronous

p- hanee synchronization| Chanee synchrunizahun| Change synchrunizatiun| Chanee Synchrumzatium‘ Chanee Synchrumzatiun|

\ of of o of
Current value update | Current value update | Current value update | Current value update ‘ Current value update |
‘ pulse | pulze | pulse | pulse ‘ pulse
— | il o] o]
| | | — ——
\ l 1] ] l
Change | Ghange | Chanee | Change ‘ Change |
Operation | Operation | Operation | Operation ‘ Operation |
‘ Stopped | Stopped | Stopped | Stopped ‘ Stopped
| | | — —
Clear errors | Clear errors | Clear errors | Clear errors ‘ Clear errors |
| | | i —
Clear warning | Clear warning | Clear warning | Clear warning ‘ Clear warning |

[l

Speed Rate 100% | Exit

Press the [Change] button under the target start table number field.
The dialog box to set the start table number will be displayed.

Input the start table number.

Press the [Operate] button.

Positioning will start from the specified start table number.

Press [Exit] button to terminate the positioning operation.
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6.4 Tool Operation

¢ When conditions are changed during the tool operation, the unit memory will be updated
temporarily and the operation will be performed, however, the changed conditions will not be
reflected in the configuration data written in the CPU unit. Therefore, when the mode is
changed to the RUN mode again, the unit will start based on the configuration data
downloaded to the CPU unit.

B’KEYPGNTS

o For the positioning operation, the setting data should be downloaded to the
positioning unit in advance. The operations after the starting table number
vary depending on the operation patterns.

o If an recoverable error occurs in the positioning unit, click the [Error clear]
button to clear the error.

¢ If awarning occurs in the positioning unit, click [Warning clear] to clear the
warning.

o The positioning operation of the interpolation group starts and stops the
axis with the smallest number in the group. If the tool operation function is
used, positioning will start by pressing the [Run] button for any axis. A
warning message, however, will be displayed unless the [Run] button for
the axis with the smallest number is pressed.

e This dialog cannot be closed while the positioning unit is in home return
operation.

B Dialog box items

Items Description el
page
When an axis has been set as master axis, "Master" is displayed. 8.1
When an axis has been set as slave axis, the master axis which this axis Synchronous
Synchronous follows is displayed. Control
master axis Example) When the second axis has been set as a slave axis for the master
of first axis, "1 axis" is displayed in the column of 2 axis.
For axes that are not used for the synchronous control, "-------- " is displayed.
The functions of synchronous operation that have been set for slave axes
are dipslayed.
Svnchronous Gear, Clutch, Cam
oalt ut Gear+Clutch, Gear+Cam, Clutch+Cam
P Gear+Clutch+Cam
For axes that are not used for the master axes and synchronous control,
Mo " is displayed.
The states (synchronous/asynchronous) that have been set for each axis
Synchronous are displayed.
state

Pressing the "Change synchronization" button switches the state between
Synchronous and Asynchronous.

Current value

Monitors the feedback values after the unit system conversion for each axis.
Click [Current value update] to display the dialog for inputting value to
change the preset value.

13.4 Current
Value Update

The units of position for each axis specified in the parameter settings are

Unit displayed.

o When the movement amount automatic check function is enabled, 13.6 Pulse
Deviation L )
(pulse) deviations are displayed. Input

In the case of virtual axes, "0" is displayed when the function is not used.
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Items Description k]
page
Table pumber Displays the table number during the operation or when it completes. 5.5 Qrea}tlng
executing Positioning
Start table The starting table number for the positioning control. Data Table
number Click [Change] to change the starting table number.
Execute the operation to start/stop the home return.
- Click [Operate] to execute the positioning operation. The button name
Operate/Stop changes to [Stop].
- Click [Stop] to execute the deceleration stop operation. The button name
changes to [Operate].
. "Running" or "Stopped" is displayed.
Axis state When an error has occurred, "Error occurred” is displayed.
When an error has occurred, the latest error code is displayed. 15.1 About
Error code : W "
Pressing the "Clear errors" button clears errors. Errors and
) When a warning has occurred, the latest warning code is displayed. Warnings
Warning code . " e .
Pressing the "Clear warnings" button clears warnings.
The target speed of the JOG operation specified in the parameter settings
Speed rate for each axis is regarded as 100%, and the operation is executed in the
P specified speed rate. Clicking [Speed Rate] shows the dialog for inputting
the value.
B * KEY POINTS

For the positioning operation, the setting data should be downloaded to the
positioning unit in advance. The operations after the starting table number
vary depending on the Operation patterns.

If a recoverable error occurs in the positioning unit, click the [Clear errors]
button to clear the error.

If a warning occurs in the positioning unit, click [Clear warning] to clear the
warning.

The positioning operation of the interpolation group starts and stops the
axis with the smalles number in the group. In the case of the tool operation
function, the positioning operation starts by pressing the "Operate"” button
of any axes, however, a warning message is displayed when the "Operate"
button other than that for the smallest axis number is pressed.

This dialog box cannot be closed during the operation.

When conditions are changed during the tool operation, the unit memory
will be updated temporarily and the operation will be performed, however,
the changed conditions will not be reflected in the configuration data
written in the CPU unit. Therefore, when the mode is changed to the RUN
mode again, the unit will start based on the configuration data downloaded
to the CPU unit.
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6.4.6 Teaching by Tool Operation Function

Activate each axis manually by the tool operation, and register the positioning addresses
where the axes come to a stop as the point data.

|-
* PROCEDURE

1. Select “Online” —» “Tool Operation” from the menu bar.

The tool operation dialog box will be displayed.
2. Select “Teaching” from the tool operation dialog box.

The tool operation-teaching dialog box will be displayed.

Tool operation - Teaching

Tool operation in progress

Axiz [Group] Virtual axis 1 axis 2 axig 3 axig 4 axis
Synchronous master axis Master | Wirtual axis [ Virtual axis Master [ 3 axis
Syrchronized output [ ———— | Gear [ Chtch + Cam | — [ Gear + Clutch + Gam
Synchronous state [ Synchronous | Synchronous | Synchronous [ Synchronous | Sunchronous

TeFianzatian] Change synchronization] Change synchronization| Ghange synchronization| Change synchranizatian]|

Gurrent value [

o]

1]

o]

1]

Current value update | Gurrent valus update | Curvent valus updste | Gurrent value update | Current value update |

1]

pulse [

Glear errors

Glear errors ‘

Unit [ pulse | pulse [ pulse [ pulse
Deviation {pulses) [ —— | 0| o [ []
Joe tarest speed [ 1000 | 1000 | 1000 | 1000 | 1000

Changs Change Changs Change Chanes
- + + + +
JoG
Table number [ T 1 T 1 1
Teaching | Teaching ‘ Teaching | Teaching ‘ Teaching
fixis state [ Stopped | Stopped [ Stopped [ Stopped [ Stopped
Errar code [ ——- | —— [ —— [ - [

Warning code [

Glear warning

Glear warning

Clear waming |

Glear warning |

Clear warning

]

Speed Rate 100 %

2

Exit

3. Perform the JOG operation of the positioning unit to stop the positioning
unit at the positioning point.

Press the [Teaching] button.

Input the table number where the desired positioning information is
registered, and click the [OK] button.

The current value will be registered for the amount of movement of the table
number specified. If the axis that the teaching operation is performed is the
interpolation axis, the current value is registered for the movement amount of the
equivalent coordinate in the interpolation group.

6. Press [Exit] button to terminate teaching.
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B Dialog box items

Pressing the "Change synchronization" button switches the state between
Synchronous and Asynchronous.

Items Description Rk
page
When an axis has been set as master axis, "Master" is displayed. 8.1
When an axis has been set as slave axis, the master axis which this axis Synchronous
Synchronous follows is displayed. Control
master axis Example) When the second axis has been set as a slave axis for the master
of first axis, "1 axis" is displayed in the column of 2 axis.
For axes that are not used for the synchronous control, "-------- " is displayed.
The functions of synchronous operation that have been set for slave axes
are dipslayed.
Synchronous Gear, Clutch, Cam
output Gear+Clutch, Gear+Cam, Clutch+Cam
Gear+Clutch+Cam
For axes that are not used for the master axes and synchronous control,
Mo " is displayed.
The states (synchronous/asynchronous) that have been set for each axis
Synchronous are displayed.
state

Current value

Monitors the feedback values after the unit system conversion for each axis.
Click [Current value update] to display the dialog for inputting value to
change the preset value.

13.4 Current
Value Update

The units of position for each axis specified in the parameter settings are

Warning code

When a warning has occurred, the latest warning code is displayed.
Pressing the "Clear warnings" button clears warnings.

Unit displayed.
- When the movement amount automatic check function is enabled, 13.6 Pulse
Deviation o ;
(pulse) deviations are @splayed. o o Input
In the case of virtual axes, "0" is displayed when the function is not used.
JOG target Monitors and displays the target speed in the JOG operation. 9.1 Setting
speed i ; and
p Click [Change] to change the target speed for the JOG operation. Operation of
JOG [+] Performs the JOG forward rotation while pressing [+]. JOG
JOG [-] Performs the JOG reverse rotation while pressing [-]. Operation
Displays the table number to perform the teaching. Click [Teaching] to 55 .C.fe?t'”g
Table No. . d Positioning
change the table number for the teaching and register the current value.
Data Table
. "Running" or "Stopped" is displayed.
Axis state When an error has occurred, "Error occurred" is displayed.
When an error has occurred, the latest error code is displayed. 15.1 About
Error code : f "
Pressing the "Clear errors" button clears errors. Errors and
Warnings

Speed rate

The target speed of the home return specified in the parameter settings for
each axis is regarded as 100%, and the operation is executed in the
specified speed rate. Clicking [Speed Rate] shows the dialog for inputting
the value.
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6.4 Tool Operation

oo

o If an recoverable error occurs in the positioning unit, click the [Error clear]
button to clear the error.

e If awarning occurs in the positioning unit, click [Warning clear] to clear the
warning.

e The control method for the table number that the teaching operation was
performed is automatically changed to “Absolute”.

o The result of the teaching becomes effective once the tool operation quits
and the setting data is downloaded to the positioning unit.

o This dialog cannot be closed while the positioning unit is in home return
operation.
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Automatic Operation (Positioning Control)

7.1 Basic Operation

7.1.1 Positioning Control Patterns

B Type of operations

The automatic operation is an operation mode to perform positioning control. A single axis
control and an interpolation control that starts and stops multiple axes simultaneously are
available for positioning control.

End point (E-point) control, which uses the positioning data of a single table, and pass point
(P-point) control and continuous point (C-point) control, both of which use multiple tables, are
available for single axis control and interpolation control. These types of control are described
below, and acceleration time and deceleration time can be set individually. For P-point control
and C-point control, an E-point should be set as the last table. In P-point control and C-point
control, the operation done flag turns ON after the last table is executed.

JOG positioning (J-point) control (i.e., speed control) is available in addition to P-point control,
C-point control, and E-point control.

J-point control operates until the start contact of J-point positioning turns ON after the
operation of the positioning unit starts, and the next positioning control will start when the start
contact of J-point positioning turns ON.

In J-point control, the operation done flag turns ON after the last table is executed.

J-point control can be used for a single axis only.

Speed Speed

f [pps] E point control f [ops] P point control
E point
table P point; P point E point
Time table 1, table 2 table Time
T T t [ms] T T t [ms]
Speed Speed
f [pps] C point control f [pps] J point control
C point C point J point ¢ E point
table 1 table 2 Time table | table Time
T T t [ms] T T T T t [ms]
J point J point
speed positioning start
change cotnact
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7.1 Basic Operation

B Operation flow of single axis control B Operation flow of interpolation

Use the Configuration menu
and set the target axis as a
single axis.

v

control

Use the Configuration menu
and set the axes subject to
interpolation as a group.

Use the Configuration menu
and set the target positioning

v

data.
v

Use the Configuration menu and
set the target positioning data.

Set the center point and pass point
as well in circular interpolation or
spiral interpolation.

Download the project to the CPU

%

unit.
v

Download the project to the CPU

Set the POSSET command
and set the target positioning
control starting table.

unit.
v

%

Turn the corresponding
positioning start contact ON.

Use the POSSET command for
the axis with the smallest number
in the group and set the target
positioning control starting table.

%

Turn ON the corresponding
positioning start contact of the
axis with the smallest number in
the group.




Automatic Operation (Positioning Control)

7.1.2 Setting and Operation of E-point Control

The example below is a case of single-axis control with the positioning unit installed in slot 1.
The movement amount setting uses an increment method in pulses.

[ Ball screw ]

(-) side (+) side

Table 10000 pulses

B Settings
Items Setting example
Operation pattern E: End point
Control method I: Increment
X-axis movement amount 10000 pulses

Acceleration/deceleration pattern L: Linear

Acceleration time (ms) 100 ms
Deceleration time (ms) 100 ms
Target speed 10000 pps

B Operation diagram

fIpps] A

10000

10000 pulses

SO0 FREREE RERRS }'"""'“"‘"""'“":L """

t [ms]

Positioning start contact Y110

BUSY flag X118 b e |

Operation done flag X120 . | ..........................

' H
Current value |20000 W 30000
| v
' g

B Operation of each contact

e The BUSY flag (X118), which indicates that the motor is running, will turn ON when the
positioning control starts, and it will turn OFF when the operation completes.

¢ The operation done flag (X120), which indicates the completion of operation, will turn ON
when the current operation is completed, and it will be held until the next positioning control,
JOG operation, home return, or pulser operation starts. The flag will turn ON after the
positioning unit transmits a reference for the target position.
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7.1 Basic Operation

7.1.3 Setting and Operation of P-point Control

The example below is a case of single-axis control with the positioning unit installed in slot 1.
The movement amount setting uses an increment method in pulses.

Table

|: Ball screw [

18000 pulses

---------- -

(-) side (+) side
H Settings
Setting example
Items
Table 1 Table 2 Table 3
Operation pattern P: Pass point P: Pass point E: End point
Control method I: Increment I: Increment I: Increment
X-axis movement amount 5000 pulses 10000 pulses 3000 pulses
Acceleration/deceleration pattern | L: Linear L: Linear L: Linear
Acceleration time (ms) 100 ms 200 ms 30 ms
Deceleration time (ms) 10 ms 20 ms 150 ms
Target speed 10000 pps 20000 pps 5000 pps
B Operation diagram
f[pps] A
20000 f========mmmmm e ;
10000 ----==-=---+
o e 5000
| Table 1 Table 2
! 5000 10000 ! 3000 !
! pulses pulses ! pulses ! =
i 100! 200 ! 150 ! ' 150 t [ms]
Positioning start contact Y110 |§_| :
BUSY flag X118 _l ............................................. Ii
Operation done flag X120 " .I _______________
current value [zoooo NN T N e

B Operation of each contact

e The BUSY flag (X118), which indicates that the motor is running, will turn ON when the
positioning control starts, and it will turn OFF when the operation completes.

¢ The operation done flag (X120), which indicates the completion of operation, will turn ON
when the current operation is completed, and it will be held until the next positioning control,
JOG operation, home return, or pulser operation starts. The flag will turn ON after the
positioning unit transmits a reference for the target position.
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7.1.4 Setting and Operation of C-point Control

The example below is a case of single-axis control with the positioning unit installed in slot 1.

The movement amount setting uses an increment method in pulses.

Table 18000 pulses
----------- -
Ball screw
7
(-) side (+) side

B Settings
Use the tool software to make positioning data and parameter settings. The unit is set to pulse.
Items Setting example
Table 1 Table 2 Table 3
Operation pattern C: Continuance point C: Continuance point E: End point
Control method I: Increment I: Increment I: Increment
X-axis movement amount 5000 pulses 10000 pulses 3000 pulses
Acceleration/deceleration L: Linear L: Linear L: Linear
pattern
Acceleration time (ms) 100 ms 200 ms 30 ms
Deceleration time (ms) 10 ms 20 ms 150 ms
Target speed 10000 pps 20000 pps 5000 pps
B Operation diagram
flops] A
20000 f-===========nnnmmmmmmmooe ;
10000 f---------- . .
; : ol e 5000
) Table 1 ! Table 2 | Table3 !
1 5000 10000 13000
E pulses E 'PU|595I E pulses E o
[T et 30— :
' 100 , 10=—00 _420 <39, , 150 : t [ms]
Positioning start contact Y110 [i_l ;
BUSY flag X118 _L ............................................. Ii
Operation done flag X120 E :l ...............
curentvalee.[zoooo NN 7T e

B Operation of each contact

e The BUSY flag (X118), which indicates that the motor is running, will turn ON when the
positioning control starts, and it will turn OFF when the operation completes.

e The operation done flag (X120), which indicates the completion of operation, will turn ON
when the current operation is completed, and it will be held until the next positioning control,
JOG operation, home return, or pulser operation starts. The flag will turn ON after the

positioning unit transmits a reference for the target position.
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7.1 Basic Operation

7.1.5 Setting and Operation of J-point Control

¢ JOG positioning (J-point) control operates at target speed until the start contact of J-point
positioning turns ON after the operation of the positioning unit starts, and the next positioning
control will start when the start contact of J-point positioning turns ON.

B Settings
Setting example
ltems J-point
Table 1 axis parameter Table 2 Table 3
setting

Operation pattern J: Speed point - P: Pass point E: End point
Control method I: Increment - I: Increment I: Increment
X-axis movement 5000 pulses - 10000 pulses 3000 pulses
amount
Acceleration/deceleration L: Linear _ L: Linear L: Linear
pattern
Acceleration time (ms) 100 ms - 200 ms 30 ms
Deceleration time (ms) 10 ms - 20 ms 150 ms
Target speed 10000 pps - 20000 pps 5000 pps
J-point operation setting Linear acceleration/
code B deceleration B B
J-point acceleration time - 10 ms - -
(ms)
J-point deceleration time - 10 ms - -
(ms)
J-point target speed - 30000 pps - -

oo

o Specify parameters for the start of operation in the positioning data table.
Specify parameters in the axis parameter-setting menu at the time of speed

change.

e J-point control can be used for single-axis control only. It is not available

for interpolation control.

Set the positioning unit to increment mode to implement P-point control, C-
point control, or E-point control with positions specified after J-point
control is implemented.

Speed control is performed while the positioning unit is in J-point control,
in which case, be sure to input the amount of movement for positioning with
a value that can secure a target constant-speed area.
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B Operation diagram

J-point
Table 1 parameter Table 2 Table 3

1pps] |
30000f ---

20000} - - -

10000f ---4---

60007717

Positioning start contact Y110 —f—l . E
BUSYfagxtte || i i ] -

Operation done flag X120 . ' E  [——

J point speed change contact Y148 . | . |

J point positioning start contact Y158 ' ' f: |

B Operation of each contact

e The BUSY flag (X118) will turn ON when the operation starts and turn OFF when the
operation is completed.

¢ The operation done flag (X120) indicating the state that an operation completed will turn ON
when the JOG operation is completed, and it will be held until the next positioning control,
JOG operation, home return, or pulser operation starts.

¢ The target speed will be changed when the J-point speed change contact (Y148) turns ON.
The change will be enabled at the edge where the contact turns ON.

¢ Positioning control will start when J-point positioning start contact (Y158) turns ON.

B Behaviors when the speed change contact turns ON while the positioning unit is
accelerating or decelerating the speed
¢ A speed change is possible during J-point control, but impossible during acceleration or
deceleration.

¢ A speed change will be made after the positioning unit goes to constant speed when the
speed change signal turns ON during acceleration or declaration.

/ J point speed change contact is not effective.




7.1 Basic Operation

7.1.6 Sample Program (E-point, P-point, and C-point Control)

B Sample program

Operation enabled
condition

Specify slot
number, axis
number, and table
number.

Positioning start-
up

Operation enabled
condition

Set the slot
number, axis
number, and table
number and start
positioning.

X100 X104 X160 R10
| | | M)
— 31— O
Ready Tool 1staxis error Operation
positioning operation enabled flag
R2
—| - DF) {POSSET| u1 | u1 | u1 |
Positioning Slot Axis Table
control start number number number
R2 R10 X118 Y110
— [ 0F | 1 O
Positioning Operation  1st axis Positioning
control start enabled flag BUSY Ste}rt for 1st
axis
7.1.7 Sample Program (J-point Control)
B Sample program
X100 X104 X160 R10
| | | M)
— 31— O
Ready Tool 1st axis error Operation
positioning operation enabled flag
R2
— - DF) {POSSET| u1 | u1t | u1 |
Positioning Slot Axis Table
control start number number number
R3 Y148
— | DF} )

Speed
change start

1st axis J-point
speed change

Y158
)

J-point speed
change contact

R4
— o)
J-point
positioning start

U/
1st axis J-point
positioning start

J-point positioning
start contact

R2 R10 X118 Y110
| | | )
— H(oF— /1
Positioning Operation 1st axis BUSY 1st axis J-point
control start enabled flag positioning start

Positioning start-
up
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7.1.8 Programming Precautions

B Programming Precautions
¢ The last table should be set to E: End point.

o If any value such as a movement amount, acceleration time, deceleration time or target
speed is out of the specified range, a set value error will occur when the positioning control
starts.

¢ The start contact and flag number varies depending on the number of axes and the
installation position of the unit.

¢ The specified slot number varies depending on the installation position of the unit.

H Operation at limit input

Condition Direction Limit status Operation
At each control Forward rotation Limit input (+):ON Not executable, Error occurs.
start Limit input (-):ON Not executable, Error occurs.
Reverse rotation Limit input (+):ON Not executable, Error occurs.
Limit input (-):ON Not executable, Error occurs.
During each type Forward rotation Limit input (+):ON Deceleration stop, Error occurs.
of control Reverse rotation Limit input (-):ON Deceleration stop, Error occurs.
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7.2 Interpolation Control

7.2 Interpolation Control

7.21 Types of Interpolation Control

B Types of operations

Interpolation control includes 2-axis linear interpolation control, 2-axis circular interpolation
control, 3-axis linear interpolation control, and 3-axis spiral interpolation control. The following
methods are available to specify the operation of each interpolation control. Select an
appropriate method according to the application. The axes in the relation of interpolation are
called X-axis and Y-axis for the 2-axis interpolation, and are called X-axis, Y-axis, and Z-axis
for the 3-axis interpolation. X-, Y-, and Z-axes are automatically assigned in ascending order

of axis signal levels.

In each type of interpolation control, the E-point control that uses one table, P-point control
and C-point control that uses multiple tables can be combined arbitrarily as positioning data.

For example, using P-point control enables continuous interpolation control from 2-axis linear
control to 2-axis circular interpolation control. The acceleration time and deceleration time can
be specified individually. For P-point control and C-point control, an E point should be set as

the last table.

Type Operation specification method Necessary data
2-axis linear Composite speed Composite speed of X-axis and Y-axis
interpolation - -
control Long axis speed Speed of long axis

(Axis of which moving distance is long)

2-axis circular
interpolation

Center/CW direction

X-axis and Y-axis coordinates of center

Center specified/CCW direction

X-axis and Y-axis coordinates of center

control
Pass point X-axis and Y-axis coordinate of pass point
on arc
3-axis linear Composite speed Composite speed of X-axis, Y-axis, and Z-
interpolation axis
control - - - - -
Long axis speed Speed of long axis (Axis of which moving
distance is long)
3-axis spiral Center/CW direction/X-axis movement Y-axis and Z-axis coordinates of center
an:ﬁtrfocl)latlon Center/CCW direction/Y-axis movement Y-axis and Z-axis coordinates of center

Center/CW direction/Y-axis movement

X-axis and Z-axis coordinates of center

Center/CCW direction/Y-axis movement

X-axis and Z-axis coordinates of center

Center/CW direction/Z-axis movement

X-axis and Y-axis coordinates of center

Center/CCW direction/Z-axis movement

X-axis and Y-axis coordinates of center

Pass point/X-axis movement

Y-axis and Z-axis coordinate of pass point
on arc

Pass point/Y-axis movement

X-axis and Z-axis coordinate of pass point
on arc

Pass point/Z-axis movement

X-axis and Y-axis coordinate of pass point
on arc




Automatic Operation (Positioning Control)

2-axis linear interpolation
(Composite speed specification)

(+) direction

The composite speed
can be specified.

Y axis

(-) direction » (+) direction

(-) direction X axis

2-axis circular interpolation
(Center point specification/CW direction)

(+) direction
Y axis

The center position
can be specified.

(-) direction (+) direction

(-) direction X axis

2-axis circular interpolation
(Pass point point specification)
(+) direction

Y axis

(-) direction (+) direction

() direction X axis

2-axis linear interpolation
(Long axis speed specification)

(+) direction
Y axis

The axis speed for
the axis to be a long
axis can be
specified.

(-) direction
(-) direction

/ » (+) direction

X axis

2-axis circular interpolation
(Center point specification/CCW direction)

(+) direction
The center position can be specified.

”””” )

Y axis

(-) direction
(-) direction

The pass point on an arc can be specified.

(+) direction
X axis
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7.2 Interpolation Control

3-axis linear interpolation
(Composite speed specification)

(+) direction A Z axis

The composite speed
can be specified.

Y axis

. (+) direction
X axis

(+) direction

3-axis linear interpolation
(Long axis speed specification)

(+) direction | Zaxis The axis speed for
the axis to be a long
axis can be
specified.

Y axis

(+) direction

X axis

(+) direction

3-axis spiral interpolation (Center point specification/ 3-axis spiral interpolation (Center point specification/
CW direction/Z-axis movement) CCW direction/Z-axis movement)
(+) direction 4 Z axis (+) direction 4 Z axis

The center
position can be
specified.

The center
position can be

Y axis specified. N\ Y axis

(+) direction X axis (+) direction

X axis

(+) direction (+) direction
The interpolation speed is the tangential The interpolation speed is the tangential
velocity of arc. velocity of arc.

3-axis spiral interpolation (Pass point specification/
Z-axis movement)

(+) direction 4 Z axis

Y axis

+) directi
X axis (+) direction

O di .
(+) direction The pass point on an arc can be specifed.

The interpolation speed is the tangential
velocity of arc.

When the X-axis and Y-axis is the moving axes, each axis in the above diagram is replaced.




Automatic Operation (Positioning Control)

7.2.2 Setting and Operation of 2-Axis Linear Interpolation

The example below is a case of E-point control with the positioning unit installed in slot 1. The
X-axis is set to the 1st axis and the Y-axis is set to the 2nd axis. The movement amount
setting is the increment method in pulses.

(‘(“(“(“(“(“‘
""“'"

10000 pulses

B Settings
Items Setting example
Operation pattern E: End point
Interpolation operation 0: Linear (Composite speed)
Control method I: Increment
X-axis movement 10000 pulses
X-axis auxiliary point 0
Y-axis movement 5000 pulses
Y-axis auxiliary point 0
Acceleration/deceleration method L: Linear
Acceleration time (ms) 100 ms
Deceleration time (ms) 100 ms
Interpolation speed 10000 pps
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7.2 Interpolation Control

H Operation diagram

fpps] A

Composite speed

10000

t [ms]

Positioning start contact of axis 1 Y110

BUSY flag of axis 1 X118 el !

BUSY flag of axis 2 X119 b |

Operation done flag of axis 1 X120 : __________________________

Operation done flag of axis 2 X121 T
Current value of axis 1 @Mm -------------------- XW 30000
Current value of axis 2 @W ____________________ W 15000

m Operation of each contact

¢ The 1st axis and 2nd axis BUSY flags (X118 and X119) indicating the state that a motor is
running will turn ON when the positioning control starts, and they will turn OFF when the
operation completes.

e The 1st axis and 2nd axis operation done flags (X120 and X121) indicating the state that an
operation completed will turn ON when the JOG operation is completed, and they will be
held until the next positioning control, JOG operation, home return, or pulser operation starts.

® Programming Precautions
¢ To start the interpolation control, turn ON the positioning start contact of the axis with the
smallest number in the same group.

¢ The values of the X-axis auxiliary point and Y-axis auxiliary point are invalid for the linear
interpolation.

¢ In the case of specifying long axis speed, the composite speed will be faster than the long
axis speed.

o If any value such as a movement amount, acceleration time, deceleration time or target
speed is out of the specified range, a set value error will occur when the positioning control
starts.

¢ The start contact and flag number varies depending on the number of axes and the
installation position of the unit.

¢ The specified slot number varies depending on the installation position of the unit.
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7.2.3 Setting and Operation of 2-Axis Circular Interpolation

The example below is a case of E-point control with the positioning unit installed in slot 1. The
X-axis is set to the 1st axis and the Y-axis is set to the 2nd axis. The movement amount

setting is the increment method in pulses.

B Settings

Use the tool software to make positioning data and parameter settings. The unit is set to pulse.

10000 pulses

Items

Setting example

Operation pattern

E: End point

Interpolation operation

S: Circular (Pass point/CW direction)

Control method

I: Increment

X-axis movement

0 pulse

X-axis auxiliary point

0 pulse

Y-axis movement

20000 pulses

Y-axis auxiliary point

10000 pulses

Acceleration/deceleration pattern L: Linear
Acceleration time (ms) 100 ms
Deceleration time (ms) 100 ms
Interpolation speed 10000 pps
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7.2 Interpolation Control

H Operation diagram

f[pps] 4

10000

Composite speed

Positioning start contact of axis 1 Y110

BUSY flag of axis 1 X118

BUSY flag of axis 2 X119
Operation done flag of axis 1 X120
Operation done flag of axis 2 X121

Current value of axis 1

Current value of axis 2

t [ms]

B Operation of each contact

e The 1st axis and 2nd axis BUSY flags (X118 and X119) indicating the state that a motor is
running will turn ON when the positioning control starts, and they will turn OFF when the

operation completes.

¢ The 1st axis and 2nd axis operation done flags (X120 and X121) indicating the state that an
operation completed will turn ON when the JOG operation is completed, and they will be
held until the next positioning control, JOG operation, home return, or pulser operation starts.
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B Programming Precautions

¢ To start the interpolation control, turn ON the positioning start contact of the axis with the
smallest number in the same group.

¢ In the case of the center point specification, the X-axis auxiliary point is the center point of X-
axis, and the Y-axis auxiliary point is the center point of Y-axis. In the case of the pass point,
each pass point is set as the pass point of X-axis and Y-axis.

¢ \When the control method is increment, both the center point and pass point will be increment
coordinates from the start point.

¢ When the start point and the operation done point is the same, it performs one circular
operation when using the center point method. However, when using the pass point method,
an error will occur.

¢ In the case of the pass point method, when the start point, pass point, and operation done
point exist in the same straight line, an arc will not be comprised and an error will occur.

e In the case of specifying long axis speed, the composite speed will be faster than the long
axis speed.

o |f any value such as a movement amount, acceleration time, deceleration time or target
speed is out of the specified range, a set value error will occur when the positioning control
starts.

¢ The start contact and flag number varies depending on the number of axes and the
installation position of the unit.

¢ The specified slot number varies depending on the installation position of the unit.
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7.2.4 Setting and Operation of 3-Axis Linear Interpolation

The example below is a case of E-point control with the positioning unit installed in slot 1. The
X-axis is set to the 1st axis, the Y-axis is set to the 2nd axis, and the Z-axis is set to the 3rd

axis. The movement amount setting is the increment method, and the unit is set to pulse.

5000 pulses

B Settings

Z axis

Items

Setting example

Operation pattern

E: End point

Interpolation operation

0: Linear (Composite speed)

Control method I: Increment
X-axis movement amount 10000 pulses
X-axis auxiliary point 0

Y-axis movement amount 5000 pulses
Y-axis auxiliary point 0

Z-axis movement amount 20000 pulses
Z-axis auxiliary point 0
Acceleration/deceleration pattern L: Linear
Acceleration time (ms) 100 ms
Deceleration time (ms) 100 ms
Interpolation speed 10000 pps
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B Operation diagram
flpps] A

Composite speed
10000

t [ms]

Positioning start contact of axis 1 Y110

BUSY flag of axis 1 X118 e |

BUSY flag of axis 2 X119 f——F-------=====------------mmmommmooo !

BUSY flag of axis 3 X11A d |

Operation done flag of axis 1 X120 . | __________________________

Operation done flag of axis 2 X121 ..........................

Operation done flag of axis 3 X122 : ! ..........................
Current value of axis 1 @W:_::-_::-_:-::_:-W 30000
Currntvalu o ais 2. [ YN T N e
Current value of axis 3 IW:_:::::_::_::W 20000

B Operation of each contact

e The 1st axis, 2nd axis, and 3rd axis BUSY flags (X118, X119, and X11A) indicating the state
that a motor is running will turn ON when the positioning control starts, and they will turn
OFF when the operation completes.

e The 1st axis, 2nd axis, and 3rd axis operation done flags (X120, X121, and X122) indicating
the state that an operation completed will turn ON when the JOG operation is completed,
and they will be held until the next positioning control, JOG operation, home return, or pulser
operation starts.

B Programming Precautions
¢ To start the interpolation control, turn ON the positioning start contact of the axis with the
smallest number in the same group.

e The values of the X-axis auxiliary point and Y-axis auxiliary point are invalid for the linear
interpolation.

¢ In the case of specifying long axis speed, the composite speed will be faster than the long
axis speed.

o If any value such as a movement amount, acceleration time, deceleration time or target
speed is out of the specified range, a set value error will occur when the positioning control
starts.

¢ The start contact and flag number varies depending on the number of axes and the
installation position of the unit.

¢ The specified slot number varies depending on the installation position of the unit.
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7.2.5 Setting and Operation of Three-Axis Linear Interpolation

The example below is a case of E-point control with the positioning unit installed in slot 1. The
X-axis is set to the 1st axis, the Y-axis is set to the 2nd axis, and the Z-axis is set to the 3rd
axis. The movement amount setting is the increment method, and the unit is set to pulse.

Z axis

Center point (X axis: 0, Y axis: 10000)

20000 pulses

T 5000 pulses

— " )10000 pulses

(o (CCCC(

Y axis
X axis
B Settings
Items Setting example

Operation pattern E: End point

Interpolation operation E: Spiral

(Center/CW direction/Z-axis movement)

Control method I: Increment

X-axis movement amount 0 pulse

X-axis auxiliary point 0 pulse

Y-axis movement amount 20000 pulses

Y-axis auxiliary point 10000 pulses

Z-axis movement amount 5000 pulses

Z-axis auxiliary point 0

Acceleration/deceleration pattern L: Linear

Acceleration time (ms) 100 ms

Deceleration time (ms) 100 ms

Interpolation speed 10000 pps
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B Operation diagram

fpps] A

10000

Composite speed

Positioning start contact of axis 1 Y110
BUSY flag of axis 1 X118

BUSY flag of axis 2 X119

BUSY flag of axis 3 X11A

Operation done flag of axis 1 X120

Operation done flag of axis 2 X121

Operation done flag of axis 3 X122

t [ms]

Current value of axis 1 20000
Current value of axis 2 | 10000 ANMMAAMMA WX 30000

Current value of axis 3

B Operation of each contact

e The 1st axis, 2nd axis, and 3rd axis BUSY flags (X118, X119, and X11A) indicating the state
that a motor is running will turn ON when the positioning control starts, and they will turn
OFF when the operation completes.

e The 1st axis, 2nd axis, and 3rd axis operation done flags (X120, X121, and X122) indicating
the state that an operation completed will turn ON when the JOG operation is completed,
and they will be held until the next positioning control, JOG operation, home return, or pulser
operation starts.
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B Programming Precautions

e For X-Y plane, in the case of the center point specification, the X-axis auxiliary point is the
center point of X-axis, and the Y-axis auxiliary point is the center point of Y-axis. In the case
of the pass point, each pass point is set as the pass point of X-axis and Y-axis. These
settings are the same for Y-Z plane and X-Z plane.

¢ When the control method is increment, both the center point and pass point will be increment
coordinates from the start point.

¢ When the start point and the operation done point is the same, it performs one circular
operation when using the center point method. However, when using the pass point method,
an error will occur.

¢ In the case of the pass point method, when the start point, pass point, and operation done
point exist in the same straight line, an arc will not be comprised and an error will occur.

¢ In the case of specifying long axis speed, the composite speed will be faster than the long
axis speed.

o If any value such as a movement amount, acceleration time, deceleration time or target
speed is out of the specified range, a set value error will occur when the positioning control
starts.

¢ The start contact and flag number varies depending on the number of axes and the
installation position of the unit.

¢ The specified slot number varies depending on the installation position of the unit.

7.2.6 Sample Program (Interpolation Control)

An example of 3-axis interpolation control is shown below.

B Sample program

X100 X104 X160 R10
[
Ready Tool 1st axis error Operation
positioning  operation enabled flag
X161 R11 -
N\ Operation enabled
l’ I e condition
2nd axis error Operation
enabled flag
X162 R12
1 O—
3rd axis error Operation
enabled flag Set the slot
R2 number, axis
_| |—( DF ) {PosseT] ut [ ut | ut | number, and table
Positioning Slot  Axis  Table number and start
control start number number number positioning.
R2 R1(IJ I|?1? I|?1% X|118 X|119 XI11A Y110 RS
M\ ositioning start-
— H=oFr— — — A4 U up
Positioning 1staxis 2nd axis 3rd axis 1staxis 2nd axis 3rd axis Positioning
control start operation operationoperation BUSY ~ BUSY  BUSY  start for 1st
enabled enabled enabled axis
flag flag flag
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7.3 Setting and Operation of Positioning Repeat Function

The positioning repeat function enables continuous positioning control according to the
number of repetitions specified.

The number of repetitions is set in the area for the number of positioning repetitions on each
axis. The number of repetitions can be set within a range of 2 to 254. It is possible to specify a
limitless number of repetitions by setting 255 for the area of the number of positioning
repetitions.

B Overview of Positioning repeat function

The positioning unit operates as shown below in the case of repeating positioning control
three times.

If a dwell time of 0 is set for E-point control, i.e., the end point of positioning control, the
positioning unit will perform E-point control as P-point control, and complete positioning
control after repeating positioning control three times continuously.

If the dwell time is set to a value other than 0 for E-point control, i.e., the end point of
positioning control, the control unit will perform E-point control as C-point control, and repeat
positioning control with a pause specified by the dwell time (ms). The positioning unit will
finish operating after repeating positioning control three times.

A

—ﬁ—?— Dwell time —4—:4— Dwell time
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B Setting area for positioning repeat function

Set the number of repetitions of positioning control per axis before starting positioning control.
The positioning unit repeats positioning control for the number of repetitions set and finishes
operating. The number of repetitions will be reset to the default value on completion of
positioning control.

il e Setting| Set
memory no. Name Description Default ranae | unit
(Hex) 9
Stores the number of repetitions
Number of starting from the starting table number of positioning
i control of the 1st axis until the E point.
UMoo10g | 'staxis _ e = p o 00 | Times
positioning If 255 is stored, the positioning unit repeats positioning 255
repetitions | control an unlimited number of times until you manually
stop the operation.
Stores the number of repetitions
Number of starting from the starting table number of positioning
i control of the 2nd axis until the E point.
UMOo1og | 2nd axis , M ihe = p o 0t0 | Times
positioning If 255 is stored, the positioning unit repeats positioning 255
repetitions control an unlimited number of times until you manually
stop the operation.
Stores the number of repetitions
Number of starting from the starting table number of positioning
i control of the 3rd axis until the E point.
UMO0010A | 3rd axis _ mihe = p o 010 | Times
positioning If 255 is stored, the positioning unit repeats positioning 255
repetitions | control an unlimited number of times until you manually
stop the operation.
Stores the number of repetitions
Number of starting from the starting table number of positioning
i control of the 4th axis until the E point.
UMoo1oB | 4thaxis , mihe =P o 0o | qimes
positioning If 255 is stored, the positioning unit repeats positioning 255
repetitions control an unlimited number of times until you manually
stop the operation.
Stores the number of repetitions
Number of starting from the starting table number of positioning
i i control of the virtual axis until the E point.
UMoo1oF | Virtual axis _ > Umine = p o 010 | Times
positioning If 255 is stored, the positioning unit repeats positioning 255
repetitions control an unlimited number of times until you manually
stop the operation.

H Interruption of repetitive positioning

The following operation will occur only if the positioning unit in repetitive positioning control is
decelerated to stop.
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* Repeating E-point control (with dwell time: 0 ms)

When the positioning unit detects a deceleration stop, the positioning unit will come to a stop
after repeating positioning control N+2 times.

Repeat count N1 N N+1 N+2
/ E E E E \
Deceleration T ? Stop

stop request |
Deceleration stop request signal

Busy L
—

Operation done

* Implementing a number of positioning tables continuously

When the positioning unit detects a deceleration stop, the positioning unit will come to a stop
after repeating positioning control N+1 times.

Repeat count N1 N N+1

PlP| P | E

Deceleration 4 t Stop
stop request |

Deceleration stop request signal

Busy L
—

Operation done

The example below is a case of single-axis control with the positioning unit installed in the slot
1. The movement amount setting uses an increment method in pulses.

54000 pulse
(18000 x 3)
Table
1 -
Ball screw — H
[T T [
(-) side (+) side
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H Settings
Setting example
Items
Table 1 Table 2 Table 3
Operation pattern P: Pass point P: Pass point E: End point
Control method I: Increment I: Increment I: Increment
X-axis movement amount 5000 pulses 10000 pulses 3000 pulses
Acceleration/deceleration pattern | L: Linear L: Linear L: Linear
Acceleration time (ms) 100 ms 200 ms 30 ms
Deceleration time (ms) 10 ms 20 ms 150 ms
Target speed 10000 pps 20000 pps 5000 pps
Dwell Time (ms) 0Oms 0ms 0ms

Number of positioning repetitions

3 (written to the setting area of the unit memory)

B Operation diagram
flppsl
20000

10000

6000

Positioning start contact Y110

BUSY flag X118

Operation done flag X120

m Operation of each contact

e The BUSY flag (X118), which indicates that the motor is running, will turn ON when the
positioning control starts, and it will turn OFF when the operation completes.

¢ The operation done flag (X120), which indicates the completion of operation, will turn ON
when the current operation is completed, and it will be held until the next positioning control,
JOG operation, home return, or pulser operation starts.
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B Sample program

X1 O|0 X|1 04 X|1 eo F\;]\O Operation enabled

_| ' |/I l/l / condition

Ready Tool  1staxis error Operation

positioning operation enabled flag -

Specify slot
R2 number, axis

—| | DF) ' POSSET] ut [ ut [ ut | number, and table
Positioning Slot Axis Table number.

control start number  number number

——— MV.US [ U3 [s1:umootos] ngr::tlfyrepeat
Slot number Repeat UM No.

count
R2 R10 X118 Y110 Bositiond _—
|1 | M\ ositioning start-
— oF)— /1 O up
Positioning Operation  1st axis Positioning start
control start enabled flag BUSY for 1st axis
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8.1 Synchronous Control

8.1.1 Outline of Synchronous Control

B Synchronous control

The positioning unit in synchronous control operates a master axis so that slave axes will
operate in synchronization with the master axis. The use of synchronous control provides the
following merits.

1. Ease of setting

A number of related axes can be operated with ease by designing the operation of the axes
based on the master axis.

2. Ensuring operational safety

If an axis comes to a stop for some reason while the positioning unit is in synchronous control,
all the relevant axes under synchronous control will come to a stop. Therefore, you can easily
increase the safety of the positioning unit.

B Outline of Synchronous Control

The synchronous control provides the following functions. These functions are executed in
order, and the slave axes operate according to the operation result of each function.

Functions Outline

Electronic The number of pulses multiplied by the preset electronic gear ratio is output according to the

gear operation of the master axis.

Electronic The operation of the slave axes can be separated from the operation of the master axis by

clutch disengaging the clutch.

Electronic A function to output pulses according to the preset cam pattern.

cam Calculates the operation phase of the master axis and outputs cam pulses according to the phase.
The cam pattern is set with a setting tool.

B Execution Order of Synchronous Control and Setting Procedures

The following section provides information on the outline of functions achieved by
synchronous control and setting procedures for the functions.

Master axis operation Master axis Make maste_r axis ;ettings for each operatir_1g_axis. . .
settings Each operating axis will work as a slave axis if master axis settings

are made for the operating axis.

Electronic gear |  Select the use or non-use of the electronic gear. Various electronic
settings gear settings are required if the electronic gear is used.

Electronic clutch Select the use or non-use of the electronic clutch. Various
settings electronic cutch settings are required if the electronic gear is used.

Electronic cam |  Select the use or non-use of the electronic cam. Various electronic
settings cam settings are required if the electronic gear is used.
In addition, electronic cam pattern settings are required in the case
of using the electronic cam.

Slave axis output|




8.2 Settings for Master and Slave Axes

8.2 Settings for Master and Slave Axes

8.2.1 Selection of Master Axis and Settings

The master axis serves as a reference for synchronization control. Start and stop requests for
various operations are made to the master axis under synchronous control. It is possible to
select one of the following master axes.

B Types of master axis

Type Outline
Axes (the 1st to 4th axes) available for the positioning unit.
_ . Use one of them if the master axis needs to be an object of control as well.

Existing axis
If an existing axis is used as the master axis, the rest of the existing axes (three axes) can be
used as slave axes.
A virtual axis exists in the positioning unit.

Virtual axi The existing axes (1st to 4th axes) can be used effectively if the virtual axis is used.

irtual axis
The virtual axis cannot output pulses externally.
The virtual axis cannot receive any external input signals, either.
The master axis operates according to pulse value input into the positioning unit.
Use pulse input in the case of connecting an external device, such as an encoder, for the
. reference of synchronous control.
Pulse input

unit.

In the case of using pulse input as the master axis, the slave axes will operate according to
the pulse input. Therefore, be careful when starting or stopping the operation of the positioning

B Types and restrictions of master axis

Type
Existing axis Virtual axis Pulse input
Home return Yes Available to data setting No
only.
JOG operation Yes Yes No
Single axis Yes Yes No
Positioning ) No
Interpolation Yes Available to single axis No
only.
System/E_mergency/ Yes Yes No
Deceleration stop
Questionable
Stop )
functions Limit stop Yes Stops only with software No
limit because of no limit
signal input.
Error stop Yes Yes No
Synchronizes with
external pulse input,
Necessary to make and no master axis
Others settings to use the virtual control is possible.

axis on the Configuration
screen.

To stop synchronous
control, stop the slave
axes.
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oo

¢ Wihile the positioning unit is in synchronous control, slave axes set to use
the master axis will operate only in synchronization with the master axis,
i.e., the slave axes cannot operate independently.

e The virtual axis is assigned to a single axis only. In the case of using the
virtual axis, check the box for the virtual axis in the dialog box to set the
operating axes on the Configurator PM7.

e The home return of the virtual axis is possible only by data setting.

e If pulse input is set for the master axis, the master axis will synchronize
with pulse input from an external device, such as an encoder. Therefore, the
master axis cannot be stopped arbitrarily.

8.2.2 Selection of Slave Axes and Settings

B Selection of Slave Axes

The 1st to 4th axes are available as slave axes. The virtual axis can be used only as the
master axis.

When “Synchronous master axis” is selected in the synchronous parameter dialog box of the
Configurator PM7, the corresponding axis will operate as a salve axis for the specified master
axis.

Up to four slave axes can be set for a single master axis.

Axes set as slave axes operate in synchronization with the master axis as long as
synchronous control is enabled. No slave axes can perform positioning and other control
independently from the master axis while synchronous control is enabled.

B Settings for Slave Axes

The slave axes operate in synchronization with the master axis. Set the following items,
however, for each individual salve axis.

¢ Unit setting
e Number of pulses per rotation

e Movement amount per rotation
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8.3 Start and Cancel of Synchronous Control

8.3.1 Start and Cancel of Synchronous Control

m Start and cancel operations

o |t is possible to cancel the synchronous control temporarily with a sync cancel request signal
turned ON.

o It is possible to operate any slave axes individually while the synchronous state is canceled.

¢ The synchronous control can be started again with the sync cancel request signal turned
OFF.

e The synchronous control can be cancelled while a master axis is activated. (This function is
available from the unit of Ver.1.50 or later.)

B 1/O signal allocation

Signal name 1st 2nd 3rd 4th Operation
axis axis axis axis
Synchronous cancel v8s Y89 Y8A Y8B ON: Cancel synchronous control; OFF:
request Execute synchronous control
Synchronous cancel X88 X89 X8A X8B ON: §ynchronous control canceled;
alarm OFF: Under synchronous control

(Note 1): The I/O numbers in the above table show relative addresses based on the base word number. I/O numbers
actually used vary with the number of the slot where the unit is installed and the first word number.
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B Operations while synchronous control is performed/canceled

Operation request axis

Operation while synchronous control

is performed

Operation while
synchronous control
is canceled

Master axis set

Slave axis set

Master/Slave axis set

Home return

No

The master axis performs
a home return.

The slave axes do not
perform a home return
but operate in
synchronization with
output from the master
axis.

For performing home
return, cancel the
synchronous control and
operate.

JOG operation

No
The slave axes do

Yes

The master axis or slave
axes will perform a home
return only if the master
axis or the slave axes are
SO requested.

Yes

Yes not operate in
The slave axes operate response to The master axis or slave
ins nchronizatior?with operation requests. axes will go into JOG
Single axis Y . operation only if the
the operation request of t . the sl
the master axis master axis or the slave
' axes are so requested.
Yes
Positioning Interpolation will be Yes
executed upon request if ) )
. the master axis is the Interpolation willbe
Interpolation start axis of interpolation. executed upon request if
the requested axis is the
The slar;/e a_xe?_oper?ae start axis of interpolation.
in synchronization wi
the master axis.
System stop All the axes come to a stop regardless of the synchronization settings.
Emergency Yes
stop Yes Only axes Yes
The master axis comes ;etzguested come to a Only axes requested
to a stop upon request. P- come to a stop.
Deceleration The slave axes come to | |1¢ Master axis and (All the axes in
Stop . o other salve axes set | : .
functions stop a stop in synchronization on the same master interpolation operation
with the master axis. axis continue come to a stop.)
operating.
L Only axes resulting in a
Limit stop o
The master axis and all the slave axes come to a | limit error come to a stop.
Error sto stop. Only axes resulting in an
P error come to a stop.
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8.3 Start and Cancel of Synchronous Control

8.3.2 Precautions When Canceling or Starting Synchronous Control

B Precautions when canceling synchronous control

¢ The synchronous control can be canceled during the master operation, however, slave axes
will stop immediately.

o It is recommended to cancel the synchronous control after stopping slave axes using the
clutch function.

¢ When the synchronous control is canceled, relays related to the synchronous control
(synchronous slave gear ratio change state notification, synchronous slave clutch connection

state notification) will turn off.

B Conditions for starting synchronous control
Only when the following conditions are met, the synchronous control can be started.

¢ Slave axes stop.
* No stop request for slave axes is generated.

e No error occurs in slave axes.

When these conditions are not met, the unit does not become the synchronous state and the
synchronous control cancel active annunciation relay does not turn off. If the synchronous
cancel request kept off while the conditions are not met, the synchronous control will start
once the condition to start the synchronous control is met.

B Phase when starting synchronous control

It is calculated from the "current value after unit conversion" of master axis and the "cam
control synchronous master axis cycle" of synchronous parameter. The remainder obtained by
dividing "current value after unit conversion" by "cam control synchronous master axis cycle"
is used as a phase.

Master axis A

Current value [J
after unit conversion

A

; Cam control synchronous master cycle
0 Y -t

Calcuate the phase based on the
A| current position of master axis when
starting synchronous control.

Phase of slave axis

The phase does not change [
in the section that the clutch is off.

?g,?gg.g"ém“s control Under synchronous control)

(Sugen Clutch ON )

A
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B Procedures of canceling and starting synchronous control
The following shows the procedures when "Level" is selected for the clutch trigger type as an

example.
Section Procedure| Operation by user programs and unit operation
@ Turn off the synchronous slave clutch ON request by a user program.
@ The unit turns off the synchronous slave clutch connection state annunciation.
Synchronous
canceled ® Turn on the synchronous state cancel request by a user program.
@ The unit cancel the synchronous control when the synchronous cancel active
annunciation turns on.
® Turn off the synchronous state cancel request by a user program.
® The unit turns off the synchronous cancel active annunciation.
Synchronous
started @ Turn on the synchronous slave clutch ON request by a user program.
The unit starts the synchronous operation of slave axes when the synchronous
slave clutch connection state annunciation turns on.

ON
Synchronous slave clutch ON requestOFF

ON

Synchronous state cancel request I>
OFF S
ON \

. ... ON
Synchronous slave clutch connection state annunciation

Synchronous cancel active announciation

Master axis output speed

Slave axis output speed

Under Synchronous Under
synchronous control synchronous

control | canceled ., control

1 Slip time Slip time

—

OFF

OFF

Slave axis BUSY ON
OFF
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m /O allocation

Signal name 1st axis 2nd axis 3rd axis 4th axis
Synchronous cancel request Y88 Y89 Y8A Y8B
Synchronous cancel active announciation X88 X89 X8A X8B
Synchronous slave clutch ON request Y98 Y99 Y9A Y9B

Synchronous slave clutch ON request connection
state annunciation

Slave axis BUSY Y18 Y19 Y1A Y1B

(Note 1): The I/O numbers in the above table show relative addresses based on the base word number. I/O numbers
actually used vary with the number of the slot where the unit is installed and the first word number.

X98 X99 X9A X9B

B Operation when selecting "Level" for the clutch ON trigger type

o If the "synchronous slave clutch ON request" is on when the synchronous control start
processing is executed, the clutch is connected by the direct method regardless of the
setting of "slip method".

e However, if the "synchronous slave clutch ON request” is off when the synchronous control
start processing is executed, the clutch is connected according to the setting of "slip method".

When the synchronous slave clutch ON request is on when the synchronous control
start processing is executed

Synchronous Under
control synchronous
canceled control
A . .
Slip time
—

Master axis output speed \
t
Slave axis output speed ’7 N\
| >t

ON
Synchronous slave clutch ON request |\

OFF @ \

. - ON o
Synchronous slave clutch connection state annunciation OFF

ON
Synchronous state cancel request OFF —Il\

. . ON
Synchronous cancel active announciation OFF

Slave axis BUSY ON
OFF

The slave axes start the operation immediately as the clutch is connected (synchronous slave clutch
@ connection state annunciation: ON) when the synchronous control starts (synchronous cancel active
annunciation: OFF).
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When the synchronous slave clutch ON request is off when the synchronous control
start processing is executed

Synchronous Under
control synchronous
canceled control
p Slip time Slip time

Master axis output speed \
@ t
Slave axis output speed / N\
: >t

it \

T \
o L
Synchronous slave clutch connection state annunciation OFF @ \>

ON
Synchronous slave clutch ON requestOF

ON
Synchronous state cancel requestOFF

. . ,._ON
Synchronous cancel active announciation OFF

Slave axis BUSY ON
OFF

The slave axes do not operate immediately as the clutch is not connected (synchronous slave clutch
© connection state annunciation: OFF) when the synchronous control starts (synchronous cancel active
annunciation: OFF).

@ Slave axes start the operation by the synchronous slave clutch ON request.

m /O allocation

Signal name 1st axis 2nd axis 3rd axis 4th axis
Synchronous cancel request Y88 Y89 Y8A Y8B
Synchronous cancel active announciation X88 X89 X8A X8B
Synchronous slave clutch ON request Y98 Y99 Y9A Y9B

Synchronous slave clutch ON request connection

> X98 X99 X9A X9B
state annunciation

Slave axis BUSY Y18 Y19 Y1A Y1B

(Note 1): The I/O numbers in the above table show relative addresses based on the base word number. 1/O numbers
actually used vary with the number of the slot where the unit is installed and the first word number.
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8.4 Electronic Gear Function

8.4.1 Outline of Electronic Gear Function

B Electronic Gear Function

The electronic gear function operates the positioning unit at the speed of the master axis
multiplied by a preset gear ratio.

Master axis
operation Output speed = Input speed * - -
(Speed after gear change)  (Information on master axis speed) Gear ratio denominator

N Gear ratio numerator

Speed [V] Output d
P ] P Spee Gear ratio: Set to 2x

Input speed

Time [T]
- Speed [V]
Electronic gear Inputspeed  Gear ratio: Set to 0.5x
output Output speed
Time [T]

B Cautions for using the electronic gear function.

The use of the electronic gear function makes it possible to set the slave axes to a desired
speed relative to the master axis. The movement amount of the slave axes, however, is
obtained from the following formula. Therefore, the movement amount of the master axis does
not coincide with that of the slave axes.

Movement amount of slave axes = Movement amount of master axis x (gear ratio
numerator/Gear ratio denominator)
* On the condition that the gear ratios are constant.

Do not use the electronic gear function if the movement amount of the master axis needs to
coincide with that of the salve axes.

Keep in mind that the slave axes may come to a sudden stop if an emergency stop or
deceleration stop is executed while making a gear ratio change.
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8.4.2 Types and Contents of Setting Parameters

The use of the electronic gear requires the following parameter settings.

Parameter name

Outline

Electronic gear operation
settings

Set to use or not to use the electronic gear function.

The gear ratio of the electronic gear will be set to 1:1 if the electronic gear is not
used, and the operation of the master axis will be input as it is into the electronic
clutch.

Gear ratio numerator

Gear ratio denominator

Determines the gear ratio of the electronic gear.
Electronic gear ratio is determined by the following formula.

Output speed of electronic gear = Operating speed of master axis x (Gear ratio
numerator/Gear ratio denominator)

Gear ratio change time

The time required to change the current gear ratio to a new gear ratio if the new
gear ratio is set for the electronic gear in operation.
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8.4.3 Gear Ratio Changes while in Operation

B Precautions for gear ratio changes while the positioning unit is in operation
o If the gear ratio is changed with a new gear ratio while the electronic gear is in operation, the
new gear ratio will be effective with an elapse of a preset gear change time.

o If the gear ratio change time is 1, the gear ratio will be changed at an
acceleration/deceleration time of 0.

o Acceleration or deceleration during the gear ratio change results in linear acceleration or
deceleration. S-shaped acceleration or deceleration cannot be used.

Gear ratio numerator/Gear ratio denominator | 100 ~ 100 X 200 ~ 100 X 50 ~ 100 |

Gear ratio change time I 1 X 100 |
Speed EV] Gear ratio change time Gear ratio change time
(1 ms) (100 ms).
Input speed
Output sgeed
Time [T]

Gear ratio change request signal

B Programming

Follow the procedure below and write a user program in the case of changing the gear ratio
while the positioning unit is in operation.

1. Change the gear ratio.

¢ Change the gear ratio numerator and denominator of the electronic gear in the setting area
for the electronic gear.

e The gear ratio at the time of starting the positioning unit is set for this area. It is
recommended to save the initial gear ratio before change so that the initial gear ratio can be
reused with ease.

2. Gear ratio change request

o Turn ON an I/O signal (electronic gear ratio change request) for the target axis allocated to
the unit.

¢ This signal enabled is of edge type. Starts the gear ratio change triggered by the gear ratio
change request signal turned ON.

o Turn OFF the gear ratio change request signal after changing the gear ratio.

8-13



Automatic Operation (Synchronous Control)

m |/O allocation

Signal name 1st axis 2nd axis 3rd axis 4th axis
Slave axis gear ratio change request Y90 Y91 Y92 Y93
Slave axis gear ratio change request X90 X9 X92 X93

(Note 1): The I/O numbers in the above table show relative addresses based on the base word number. I/O numbers
actually used vary with the number of the slot where the unit is installed and the first word number.

W/ A + REFERENCE

For detailed information on the gear ratio setting area, refer to “17.7.1 Synchronous
Control Setting Area”.
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8.5 Electronic Clutch Function

8.5.1 Electronic Clutch Function

The electronic clutch function is used to engage or disengage the clutch for output from the
electronic gear. When the electronic clutch is disengaged, the master axis will be separated
from the slave axes and the slave axes not in synchronization with the master axis will come
to a stop. When the electronic clutch is engaged, the master axis and slave axes will operate
in synchronization.

Speed [V]
, A
Electronic gear Input speed
output >
* Output speed
> Time [T]
ON
Clutch
OFF —

4

Electronic clutch
output

T

s
Synchronized Stop

* NOTE

Keep in mind that the slave axes may come to a sudden stop if the clutch is
disengaged while making a gear ratio change.
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8.5.2 Types and Contents of Setting Parameters

The use of the electronic clutch requires the following parameter settings.

Parameter name Outline

Set to use or not to use the electronic clutch function.
The electronic clutch is by default disengaged.

Be sure to engage the electronic clutch in response to the operation.

Electronic clutch used/unused . . . .
The electronic clutch will be always engaged when the electronic clutch is

not in use, in which case, output data from the electronic gear will be input
as it is into the electronic cam. At that time, the master axis will always
operate in synchronization with the slave axes.

Trigger type Set an I/O clutch ON request as a trigger to be detected.
Clutch Edge selection “Sele_ct the me’t’hod of trigger signal detection from “Level,” “Rising edge,” or
ON Falling edge.

Method Select “Direct” or “Slip” for the engagement of the clutch.

Slip time If “Slip” is selected, set the slip time.

Triager tvoe Set an I/O clutch OFF request or "lI/O+Phase after clutch" as a trigger to be

ggertyp detected. (Note 1)

Clutch Edge selection Select the method of trigger signal detection from “Level,” “Rising edge,” or
OFF 9 “Falling edge.”

Method Select “Direct” or “Slip” for the engagement of the clutch.

Slip time If “Slip” is selected, set the slip time.

(Note 1):"I/O+Phase after clutch" is available for the unit Ver.1.40 or later. For setting this, FPWIN GR7 Ver.2.8 or
later is required.

Vo e

e The mode (I/O + Phase after clutch) has been added to stop the motors of
slave axes at an arbitrary phase after turning off the clutch.This function is
available for the unit of Ver.1.40 or later. For details, refer to “8.5.5 Phase
Specification Clutch Off Function.
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8.5.3 Trigger Types for Electronic Clutch

The following methods are available for the engagement or disengagement of the electronic
clutch.

B Clutch request signal (Y98 to Y9B and Y100 to Y103)
An I/O signal (clutch request signal) allocated to the unit is in control of the electronic clutch.

m /O allocation

Signal type 1st 2nd 3rd 4th Operation
axis axis axis axis
Slave axis clutch ON request Y98 Y99 Y9A Y9B
Slave axis clutch OFF request Y100 Y101 Y102 Y103
Slave axis clutch operation X98 X99 X9A X9B ON: Engaged;
annunciation OFF: Disengaged

Master axis operation

Slave axis operation

. ON
Clutch request signal
OFF

(Note): The above shows an example of the direct method selected for the engagement of the
clutch.

B Edge selection
Edge selection | Operation

The clutch operation is switched by turning on or off the slave axis clutch ON request (Y98-
Level Y9B). The slave axis clutch OFF request signal is not used. When the edge selection is
level, the slave clutch OFF request (Y100-Y103) is invalid.

The clutch turns ON by the leading edge of the slave clutch ON request (Y98-Y9B). Also,
the clutch turns OFF by the leading edge of the slave clutch OFF request (Y100-Y103).

Trailing edae The clutch turns ON by the trailing edge of the slave clutch ON request (Y98-Y9B). Also,
g edg the clutch turns OFF by the trailing edge of the slave clutch OFF request (Y100-Y103).

Leading edge
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8.5.4 Engagement Methods of Electronic Clutch

The electronic clutch function engages the clutch to start operating the slave axes and
disengages the clutch to stop operating the slave axes, the acceleration or deceleration of the
slave axes can be set as shown below.

B Direct method

This method detects the engagement or disengagement of the clutch to adjust the operating
speed of the master axis to coincide with that of the slave axes. In the direct method, the
speed of the slave axes with the clutch engaged or disengaged coincides with the operating
speed of the master axis with the acceleration and deceleration time set to 0.

A

\

Master axis operation

Slave axis operation

ON
Clutch request signal
OFF

m Slip method
This method detects the engagement or disengagement of the clutch and set the slip time to
acceleration time and deceleration time so that the operating speed of the slave axes to follow
the operation speed of the master axis. Linear acceleration and deceleration will apply.

Slip time Slip time

i -

Master axis motion

Slave axis operation

. ON
Clutch request signal
OFF
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8.5.5 Phase Specification Clutch Off Function

The "phase specification clutch OFF function" is a function for turning off an electronic clutch
at an arbitrarily specified phase. For stopping or starting at the same phase repeatedly, the
control without variance can be performed This function is available for the unit of Ver.1.40 or
later.

B Phase specification clutch OFF function
When performing the OFF request by the 1/O signal, the clutch off operation will be executed
regardless of phase.

Cumrent value

Master axis
Cument value
after unit corwersion

11O Y clutch ON request ON

OFF

1
'e Clutch request is OFF, >
' Clutch is OFF.

VO X clutch connection  Connected
state annunciation Disconnected

:
Phase ;
'

100%{0%) | - - - - - e

Phase after chitch control
50%

0%

Slave axis
{e.g. Rotary cutter)

Using the "phase specification clutch off function" turns a clutch off when the phase reaches
the set phase after the clutch off request by the 1/0 signal.

Cument value

Master axis
Cument value
after unit conversion

OFF

VO X dutch comnection  Connedted
state annunciation Disconnected

Phase

100%40%)
Phase after clutch control

Clutch OFF setting phase
.

0%

>t

Slave axis
{e_g. Rotary cutter)

(Note 1): The above figure shows the case that the both clutch on request and off request are set to "Level". Also,
either "Rising edge" or "Falling edge" can be selected.

(Note 2):The above figure shows the case that the clutch off setting ratio is set to "0%". It can be set to 0 to 99%.
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B Precautions for operation chracteristics

¢ When setting "Slip" for the clutch off method, the deceleration stop is performed after a
specified slip time from the time that the phase reaches the clutch off setting ratio. To stop
the motors at the phase of a set ratio, set the clutch off method to "Direct".

Cument value

Master axis
Cumrent value
after unit corversion

ON
O Y clutch ON request

OFF

10 X dulch connection  Connected
state annunciation Discormected

Phase

Clutch OFF
Phase after setting phase
clutch control

' P 3 " Stop {dsconnedt) the clutch
1 ' i [ a
| Siptime ! shifted by the slip for the set phase.
' '

'

1 >t

¢ When the clutch off trigger signal is detected at a phase larger than the set clutch off setting
ratio (0 to 99%), the clutch will be off at the next time the signal reaches the set phase.

Cumrent value

Master axis
Cument value
after unit corwersion

j
:
. master cycle
i
|
i

ON

. 1
'
OFF : : :
' '
: : i
i : i
= =L

VO'Y dutch ON request

VO X clutch connection  Connected
state annunciation

Disconneded ! T
' '
Phase | ! '
= |/0 dutch OFF detection cyde #:ii Next cycle 4-':
'
Phase after !
clutch control -
Clutch OFF | _____ [ SR I e I
setting phase ! s

|
When the clutch OFF signal was detected,
the phase dlready exceeds the set phase.
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8.6 Electronic Cam Function

8.6.1 Outline of Electronic Cam Function

B Electronic cam function

The electronic cam function uses a preset cam pattern, determines the movement amount of
the slave axes according to the operation of the master axis (phase information) and cam
pattern, and outputs the movement amount. The cam pattern uses one rotation of the master
axis as an operation reference, based on which the displacement of the slave axes in each
phase (rotation angle) is defined on the Configurator screen.

Input value
Current value [L]

Electronic clutch 1 _—
output _—

* > Time [T]

Input axis
phase

A

> Time [T]

Output axis
displacement

A

[ Slave axis output] P Cam pattern

“ e Time [T]

B Cam pattern

The cam pattern uses one rotation of the master axis as an operation reference, based on
which the displacement of the slave axes in each phase (rotation angle) is defined. The cam
pattern is defined with the phase (rotation angle) of the master axis based on one rotation as
a reference on the X-axis and the displacement on the Y-axis in percent. The cam pattern is
set with the desired settings for the positioning unit selected from the FPWIN GR7
Configuration screen.

100%

0%

-100%

100%
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B Cam pattern specifications

Setting items Description
Resolution 1024, 2048, 4096, 8192, 16384, 32768
Resolutions of 1024, 2048, 4096, and 8192: 16
No. of cam patterns Resolution of 16384: 8
Resolution of 32768: 4
Section setting 100%/cycle, 20 sections max.
Displacement setting 100% setting

Selected from the following ones

Uniform velocity/Constant acceleration/Simple harmonic motion/Cycloid/Modified
trapezoid/Modified sine/Trapecloid

Cam curve One-dwell cycloidal m=1/One-dwell cycloidal m=2/3/One-dwell modified trapezoid
m=2/3/One-dwell modified trapezoidal (Ferguson)/One-dwell modified sine/One-dwell
trapecloid/No-dwell modified trapezoid/NC2 curve/Asymmetric cycloid/Asymmetric
modified trapezoid

. . Function to adjust the displacement of desired point data.
Adjustment function ) ) .
1,000 points max. (in units of cam data)

Phase shift in created cam data
0% to 100%

Shift function

o Displacement/Speed/Acceleration/Jerk
Indication

A check box allows desired display.

oo

e The advance angle correction function has been added, which corrects the
response delay of cam output axis. This function is available for the unit of
Ver.1.5 or later. For details, refer to “8.5.5 Phase Specification Clutch Off
Function®.
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8.6.2 Types and Contents of Setting Parameters

The use of the electronic cam requires the following parameter settings.

Parameter name

Outline

Electronic cam
use/non-use

Select the use or non-use of the electronic cam function.

When the electronic cam is not used, the electronic cam function will not work, and
output from the electronic clutch will be output as pulses.

Cam pattern

The cam pattern is the most fundamental setting for using the electronic cam function.

The cam pattern is set in the cam pattern settings window in the FPWIN GR7
Configuration screen.

The positioning unit converts cam patterns into point data based on the preset cam
curves and resolutions.

Cam control master
axis period

Set the number of pulses corresponding to the total phase of the cam pattern used
(one-rotation data on the master axis).

Cam pattern number to
use

Specify the cam pattern number to be used from cam patterns created.

Cam stroke

Set the number of pulses corresponding to the total displacement (100%) of the cam
pattern to use.

Advance angle
correction operation
setting

Select the use or non-use of the advance angle correction function.

Reference value

The unit follows the unit system of the master axis.
Setting range: -1073741823 to 1073741823 (The decimal point position is based on
unit systems.)

Reference speed

The unit follows the unit system of the master axis.
Setting range: 1 to 32767000 (The decimal point position is based on unit systems.)

Parameter change
time

Setting range: 1 to 10000 ms

(Note 1): The advanced angle correction function is available for the unit of Ver.1.5 or later.
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8.6.3 Cam Pattern Setting Method

B Starting Cam Pattern Setting Screen

Open the Configuration screen on the FPWIN GR7 and select “Positioning settings” so that
the setting tool for the positioning unit will start.

Select “Axis settings” - “Cam pattern settings” from the toolbar of the setting tool for the
positioning unit or click the following icon: e The Cam Pattern Settings screen is displayed.

A blank screen will be displayed for a new file and settings for cam pattern 1 will be displayed
if data already exists.

am pa = [ B fan
e =
R
on 1006
acd
TN
e
]
- 100y
] 506 0%
xxxxxx ]
Interval number [ Stert phase (%)] End phase (%)] Displacement (%) | Cam aurve
=
BTN
=
TN
=
L 5]
o | conce ]

B Resolution settings

Press the [Resolution] button on the Cam Pattern screen. The Resolution Settings screen will
be displayed. Select the desired resolution and press the [OK] button.

Cancel =]

Resolution Gzes [
Number of cam that can be configured

E ¢ KEY POINTS

e The resolution is valid for all cam patterns. You cannot set a different
resolution per cam pattern.

e The number of cam patterns available varies with each resolution. The
current resolution cannot be changed to a new resolution if the number of
cam patterns already set exceeds the number of cam patterns available for
the new resolution. Delete the cam pattern and change the resolution.

Configurator PM7. o]

(@ [ o orthe esautin o which therumber of come
Y o spe been exceeded
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8.6 Electronic Cam Function

B Making/duplicating new cam pattern
The Cam No. Selection screen is displayed by pressing the [Add] button from the Cam field.

Select the desired cam number and press the [OK] button.

Add new cam I&
Cam No. -
Ok | Cancel |

The cam pattern can be copied. Press the [Duplicate] button and select the copying
destination and original cam pattern numbers.

Duplicate cam @

Duplication source: 2

Duplication destination: _ -

To change the cam number, press the [Change] button and select the new cam number.

Change cam number &J

cam to. -

OK | Cancel

Note) The cam pattern number already set cannot be changed.
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B Cam pattern setting

Press the [Insert] button from the Interval field. Select the desired starting phase and press
the [OK] button.

The cam pattern is by default set to a single section at a phase of 0% to 100%.

The above section is divided into a number of sections by setting the starting phase.

Insert interval @
Settable range (0.000% to 99.902%:)
Start o

The selected sections are displayed with a white background and the non-selected sections
are displayed with a gray background.

Cam
100%
Add
Delete
Duplicate
Change 0%
-100%
Cam1
Interval 2
Interval number | Start phase (%) | End phase (%)| Displacement (%) Cam curve =) Display a segmented interval by number, -
Insert The interval number is set automatically
i 0.0000000 39.9414063 0.0000000 | Constant acceleration based on the specified start phase order.
2 39.9414063 60,0097656 0.0000000 |Constant acceleration Setting range: 1 to 20 (default value: 0)
3 60.0097656 79.8828125 0.0000000 | Constant acceleration
Shift 4 79.8828125 0.0000000 0.0000000 | Constant acceleration
Adjust

&S * NOTE

In relation to the resolution, the starting phase may not be set to the specified phase
value.




8.6 Electronic Cam Function

m Editing of the cam table
Edit the cam table data that was created.

Set the following items for each section set:
o Starting phase (%)

¢ Displacement (%)

e Cam curve

The cam curve changes according to the settings.

Cam
100%
Add
Delete
Duplicate
Change 0%
—100%
I B0K 1n0%
Cam1
Interval 5 .
Interval number | Start phase (%) | End phase (%) | Displacement (¥z). Cam curve - Display a segmented interval by number. -
Insert The interval number is set automatically
1 0.0000000 39.9414063 50.0000000 | Cydoid based on the specified start phase order.
Delete 2 39.9414063 60.0585938 -40.0000000 | Modified sine Setting range: 1 to 20 (default value: 0)
3 60.0585938 79.8828125 10.0000000 | Trapedoid
shift 4 79.8828125 0.0000000 0.0000000 | One-dwell trapedoid
Adjust

o The termination phase cannot be set. The termination phase will be
changed automatically if the staring phase is changed.

o Do not make a radical displacement change of set cam curves. There is a
possibility that the motor cannot keep up with the output in the case of
rapid displacement.

¢ Similarly, make settings that a phase of 0% and that of 100% are the same in
displacement.

8-27



Automatic Operation (Synchronous Control)

B Cam table checks
Check the cam table (cam curve) that has been set. The slave axes in synchronous control
operate to follow the cam curve cam. Therefore, there will be a possibility that the motor
cannot follow the output if the change in the cam curve is steep. In addition, it is important to
know information on the acceleration as well as the displacement of the cam as factors
affecting the change of the cam curve. The Cam Table Settings screen can display
information on the following items besides the displacement.

Display item

Outline

Displacement

An item set on the cam table.

Speed

The operating speed of the cam table for the amount of displacement that has been set is

displayed.

The relative value is displayed.

Acceleration

The acceleration in each phase is displayed.

Pay attention to points of significant acceleration changes, which involve radical speed

changes.

Jerk

Jerk, which is obtained from acceleration differentiated by time, represents the rate of change
of acceleration.

Each display item is set by checking the following boxes in the Cam Table Settings screen.
Refer to each display item and make setting changes in the cam table.

W % Displa [~ 7\ Spee

o

[~ ™\ Accelerz

MNumber of cams |3 Mumber of settable Hooo

that can be set

adjustment data

B Jump

¥ O\ Displa [ /™ spee ¥ 7\ Accelerz W Jump

Cam
100%
Add

Delete
Duplicate
Change 0%

-100%

Cam1l

Interval

Interval number

Start phase (%)

End phase (%)

Displacement (%)

Cam curve

Insert

1

0.0000000

39.9414063

50.0000000

Cydloid

39.9414063

60.0585938

-40.0000000

Modified sine

Delete

60.0585938

79.8828125

10.0000000

Trapedoid

Shift

:

2
3
=

79.8828125

0.0000000

0.0000000

One-dwell trapedoid

Display a segmented interval by number. -
The interval number is set automatically

based on the specified start phase order.

Setting range: 1 to 20 (default value: 0)
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B Cam table adjustments
The Cam Table settings screen is provided with a function to make the fine-tuning of set cam
curve data. In order to mitigate radical changes, this adjustment function makes it possible to
fine-tune cam data that has been set. To make adjustments, select the target section number

and press the [Adjust] button. The adjustment screen is displayed. The Adjustment screen
displays the tables corresponding to the numbers of the designated sections out of all the

sections (0% to 100%) divided by the resolution.

i Adjust cam curve @1
Phase Control point| Displacement ﬁl
60.0097656 19664 -40.0000000
60.0128174 19665 -39.9923289
£0.0158691 19666 -39.9846579
60.0189209 19667 -39.97659868
60.0219727 19668 -39.9693157
60.0250244 19669 -39.9616447
60.0280762 19670 -39.9539736
60.0311279 19671 -39.9463025
60.0341797 19672 -39.9386315
60.0372314 19673 -39.9309604
60.0402832 19674 -39.9232894
60.0433350 19675 -39.9156183
60.0463867 19676 -39.9079472
60.0494385 19677 -39.9002762
60.0524302 19678 -39.8926051
60.0555420 19679 -39.8849340
60.0585938 19680 -39.8772630
60.0616455 19681 -39.8695919
60.0646973 19682 -39.8619208
60.0677450 19683 -39.8542498
£0.0708008 19684 -39.8465787
60.0738525 19685 -39.8389076
60.07659043 19686 -39.8312360
60.0799561 19687 -39.8235655
60.0830078 19688 -39.8158944 d
L L
Clear adjustments | OK Cancel |

Select the data on the target phases (control points) and change the corresponding

displacement data. The adjustments will be reflected by selecting [OK] and the set adjustment

data will be cleared by selecting [Adjustment clear]. The numbers of the adjusted sections

where the cam curve adjustments have been made are displayed in red, which tells that the
adjustments have been completed.

Interval number | Start phase (%%)| End phase (%) | Displacement (%&) Cam curve
1 0,0000000 39.9414063 50.0000000 |Cydoid
2 39.9414063 60.0097556 -40.0000000 |Medified sine AdJUSted data
3 60.0097556 79.8828125 10.0000000 |Trapedoid d|S |a ed in red)
= 79,588328125 0,0000000 0.0000000 | One-dwell trapedoid ( p y
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B Cam table shift

The created cam pattern is defined with a phase of 0% to 100%, but the actual operation may
differ in phase from the reference of the cam pattern. The cam table shift is a function to set
the percentage of the created cam pattern for the phase at a current coordinate position of
zero.

Shift image of electronic cam

« In the case of setting coordinate 0 to 0% phase (0/1024).

Cam pattern To what value Current
example the phase of coordinate
« Cycle: 1000 coordinate 0 is & | I system after
+ Resolution: set? 0; 1000 the clutch.
1024
@ % « In the case of setting coordinate 0 to 80% phase (819/1024).
1 | | Current
T T T coordinate position
-1000 0 1000 after the clutch.
Current
l coordinate
§ N tem after
-1000 0 1000 tsg: -
819/1024 !

Select the shift from "Interval” and set the shift amount.

Phase shift settings

Settable range [D 000% to 99.997%)

Phase shift

The created cam pattern is shifted 10% and the display is updated.

100%

Before change W

-100%
g

100%

After change 0%

-100% H H H H H H
[1}4 508 1003

B Storage of cam tables

Created cam tables can be automatically saved by pressing the [OK] button on the cam table
setting screen. Saved cam tables are managed by FPWIN GR?7, and set by downloading to
control units.
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8.6.4 Editing Cam Patterns by User Programs

Cam patterns can also be edited by user programs. This function is available for the unit of
Ver.1.50 or later.

B Procedure of editing cam patterns

The edit of cam patterns is executed by two operations, which are "Reading cam tables" and

"Rewriting cam tables". These operations are performed using the "cam pattern editing area"

(UM18000 to UM1805F) of unit memories, reading request contact (Y2) and rewriting request
contact (Y3).

(1) Procedure of changing a cam patter that has been set

@ Read a cam table to the cam pattern editing area (UM) by the reading request contact (Y2).
@ Change the parameter of the cam table read to the cam pattern editing area (UM).

@ Execute rewriting the cam table by the rewriting request contact (Y3).

(2) Procedure of creating a new cam pattern

@ Write parameters of created cam pattern data to the cam pattern editing area (UM).

@ Execute rewriting the cam pattern data by the rewriting request contact (Y3).

Changing parameters

eCam pattern editing area

Cam pattern edit number

Number of set sections

User program Shift amount

Sections 1 to n Start phase
Displacement
Cam curve no,

Rewriting cam tables (Y3) Reading cam tables (Y2)

Internal cam pattern data

B Execution conditions of editing cam patterns

The editing of cam patterns by programs can be executed when the following three conditions
are met.

¢ All axes are not in synchronous operation. (The synchronous control cancel annunciation
flags of all axes are ON.)

¢ All axes are not activated. (The busy flags of all axes are ON.)
e Parameters are set correctly.

Also, when request for reading and rewriting are executed simultaneously, reading takes
priority. In this case, the execution of the rewriting request results in the abnormal end, and
the response code (FF21H) is stored in the unit memory (UM18059).
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B Procedure of reading cam pattern data

Procedure| Operation by user programs and unit operation
@ Set a cam pattern number to be read out to the cam pattern editing area (UM18000).
® Turn on the cam table reading request (Y2).
® On the completion of reading, a response code is stored in the cam pattern editing area (UM18058),
and the cam pattern reading completion annunciation flag (X2) turns on.
Once the cam table reading request (Y2) turns off, the cam pattern reading completion annunciation
@ flag (X2) turns off..

Cam table reading request (Y2)

Cam table reading ON
completion annunciation (X2) off

Cam table edit number

(UM18000)

Cam table reading result

(UM18058)

ON
OFF

| L

><Read cam pattern number

>< 0000h (Nomal completion)

The cam table data of the specified number

is stored in the cam pattern editing area.
: eCam pattern editing area
No. of sections

Section n  Start phase
Displacement
Cam curve no

B Related positioning parameter (Cam pattern editing area)

Unit memory No.

reading result

(Hex) Name Default | Description
+ Stores the result of reading processing (response code).
UM18058 Cam pattern HO [Range] (Hexadecimal)

0000H: Normal end
Other than 0000H: Abnormal end
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B Procedure of rewriting cam pattern data

Procedure| Operation by user programs and unit operation
Store necessary setting parameters in the cam pattern editing area (UM18000 to UM1805F).
® Rewriting cam pattern number
® No. of sections: following parameters in sections 1 to n (n is a specified number of sections.)
@ ® Start phase
® Displacement
® Cam curve number
® Turn on the cam table rewriting request (Y3).
® On the completion of rewriting, a response code is stored in the cam pattern editing area (UM18059),
and the cam pattern rewriting completion annunciation flag (X3) turns on.
Once the cam table rewriting request (Y3) turns off, the cam pattern rewriting completion annunciation
@ flag (X3) turns off.

Store necessary setting
parameters in the cam
pattern editing area. eCam pattern editing area

Cam pattern edit No.
No. of sections
Cam table Sections 1ton Start phase

parameters Displacement
Cam curve no.

Request ON after storing the parameters
i ON
Cam table rewriting request (Y3)

OFF ﬁi
Cam table rewriting ON \
completion annunciation (X3) off

Cam table rewriting result >< 0000h (Nomal completion)
(UM18059)

B Related positioning parameter (Cam pattern editing area)

Unit memory No. o
y Name Default | Description
(Hex)
- Stores the result of rewriting processing (response code).
Cam pattern R Hexadecimal
UM18059 rewriting HO [Range] (Hexadecimal)
result 0000H: Normal end
Other than 0000H: Abnormal end

P A + REFERENCE

For details of related unit memories, refer to "17.9 Cam Pattern Editing Area".

8-33



Automatic Operation (Synchronous Control)

B Sample program

¢ The following program shows the case that the phase, displacement, and the type of curve is
changed in the section 2 of the cam table number 2. .

e The program is executed through five steps of (a) to (e).

e In this sample program, the positioningn unit is installed in the slot number 1, and the
starting word number is 10.

RO X100 Y188
— | o=
Y189
ORVT @
Y18B
X188 X189 X18A X18B R1
— — = | O—
@
X118 X119 X11A  X11B X11F R2 ®
A O—
®
R3 R1 R2 X102
— < DF)>— } || d [ Mv.US [ U2  [s1:UM18000H
Y102 ® Y102 ©
—1 O—
@ @
X102
—| < DF >———{ ADD.SS [s1:uM1800C] K500 [S1:UM1800C}H
®
——{ ADD.SS [s1:UM1800D] K5000 [S1:UM1800D} @
[ Mvus | U1l [s1:UM1800E]
R4 R1 R2 X103 Y103
i or—{ O—
Y103 @) ® ®
— |
®
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Mark | Content specified by program

Description

Cancelling the synchronous control for all
axes.

Performs the cancellation of synchronous control for all axes.

Confirming the condition for execution
permission.

Confirms that all axes are not in the synchronous control and
are stopped.

Starting the reading of cam tables.

Specifies a cam pattern number, and performs a reading
request (Y102).

Changing parameters in the cam table
editing area.

Edits the cam table data in the section 3 after the completion of
rading the cam table. In this example, the following three items
are set.

® Start phase: (Value before rewriting) + Addition of 5%
® Displacement: (Value before rewriting) + Addition of 50%
® Cam curve: Constant acceleration

Starting the rewriting of cam tables.

Performs the rewriting to a specified cam pattern data.

Value specified in program

Mark | Content specified by program 1st axis | 2nd axis | 3rd axis | 4th axis | Virtual

axis

© Synchronous cancel request Y188 Y189 Y18A Y18B -

® :grr:s:;ci):tci)éjns control cancellation X188 X189 X18A X18B )

® BUSY X118 X119 X11A X11B X11F

@ Cam table reading request Y102

® Cam table reading completion X102

® Cam table rewriting request Y103

@ Cam table rewriting completion X103

(Note 1):1/0 numbers vary according to the value of the "Starting word number" allocated to the unit. The I/O numbers
in the above table are considered as the starting word number is 10.
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B Precautions for editing cam patterns by program

e Even if cam pattern data is rewritten by this function, the cam pattern data stored as the
configuration data in the CPU unit will not be updated.

o It will be rewritten to a cam pattern set on Configurator PM7 when the power turns on or
configuration data is rewritten and the PROG mode changes to RUN mode. As necessary,
execute the rewriting of the cam pattern again by a program.

e It is possible to confirm whether the cam pattern has been rewritten or not by the cam
pattern update flag (UM1805A) in the unit memory using a program.

¢ When performing a reading request specifying an unregistered cam pattern number, all the
read data will be "0".

¢ When performing a rewriting request while no cam pattern is registered (a resolution is
undetermined), rewriting will be performed considering the resolution as 1024.

e Cam adjustment data set on Configurator PM7 cannot be used. Also, when executing the
rewriting, the adjustment data before the execution of rewriting will be initialized.

¢ REFERENCE

For details of "cam pattern update flag", refer to "17.9 Cam Pattern Editing Area".
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B Precautions when using phase shift amount

¢ Specify the values when the phase shift amount is 0(%) for the parameter values of cam
pattern (starting phase, displacement and cam curve).

¢ The starting phase of the section number 1 is 0(%). When any values other than 0(%), an
error will occur. For starting phases after the section number 2, specify arbitrary starting

phases. When reading and writing settings, the closest phase will be automatically
calculated within the unit from the resolution.

o After setting the cam pattern when the phase shift amount is 0(%), set a phase shift amount.

When reading and writing settings, the closest phase amount will be automatically calculated
within the unit from the resolution.

For rewriting the cam pattern set on the tool software Configurator PM7 to a user program,
perform the following procedure.

@ Record the phase shift amount specified on Configurator PM7.

@ The phase shift amount has been added to the starting phase displayed on Configurator

PM7. Set the phase shift amount to 0(%) to confirm the parameter values of cam pattern
(starting phase, displacement, cam curve).

® Use the parameter values acquired in @ on user programs. As for the starting phase, use
values to two decimal places.

@ Set the phase shift amount recorded in @. As well as the starting phase, use values to two
decimal places.

B8 Cam patter settings ==
Fle Cam Interval
Dsplocenent]  [soeed] (eceeraton] D]
csaoton [[f92F " Norberof s Nunberofsettabie
= pitsabiead CRv it ol RN rA rA
con 1008
| oo
Delete /
Duplcate \ /
e | o
-t
s o
Gont
T I ) T T |
[E==5E] 3] 250000000 | 75000000100 00000 |cosant et
2| 75.0000000|_25.0000000 | 0.0000000 | consant specd
st
Adust
=l Phase shift settings @
3 Cancel Settable range (0.000% to 99.902%)
Phase shift o.ooo i3
B2 Cam pattern settings (==
Fle Cam Interval
Dsplocement] [speed] Decserator] Do)
ber of cans e of e
com
o0
add
Delete
Ouplcate
Change o
-t
" i 0
Cont
tervl T | T —
- @] 0.0000000 | 50.0000000 | 109.0000000 |Const =
2] 500000000 | 0.0000000 | 0.0000000 [ Gonstant speed
st
Adust
L Jﬂ
o Corcdl
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8.6.5 Advance Angle Correction Function

"Advance angle correction function" is a function to correct the delay in the response of a
machine system connected to an electronic cam output or the delay in a PLC arithmetic
processing time. This function is available for the unit of Ver.1.5 or later.

B Specification of advance angle correction amount

¢ Advance angle correction amounts are specified for each slave axis using a tool software or
user program.

¢ By setting "advance angle correction reference speed" and "advance angle correction
reference amount", a correction amount is automatically calcuated using an active "master
axis input speed". The advance angle correction amount is calculated by the following
formula.

Advance angle correction
Advance angle reference amount

correction amount — Master axis input speed X

Advance angle correction
reference speed

Master axis input speed: Speed information after clutch control

B Internal processing of advance angle correction

The phase of the master axis which will be a reference of slave axis correction is obtained as
operation data for according to the set values of advance angle amount. A correction amount
for each slave axis is calculated based on this value as a reference.

Input axis phase
A Advance angle

correction amount
L—" Corrected —

Not corrected

Outp:;: axis displacement Not corrected Advance the output of slave axes.

Corrected

m To the next page
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8.6 Electronic Cam Function

W Setting with tool software
Set in the synchronous control setting dialog box.

Electronic cam operation settings Uze

Cam contral synchronization master period 1

Cam pattern number to use 1

Cam stroke 1

Advance angle correction operation zetting | Use

Feference value n
Reference speed 100
Parameter change time 100
Parameter name Overview
Advance angle
correction operation Select the use or non-use of the advance angle correction function.
setting

The unit follows the unit system of the master axis.
Reference amount Setting range: -1073741823 to 1073741823 (The decimal point position is based on
unit systems.)

The unit follows the unit system of the master axis.

Reference speed Setting range: 1 to 32767000 (The decimal point position is based on unit systems.)

Parameter change

time Setting range: 1 to 10000 ms

(Note 1): The advanced angle correction function is available for the unit of Ver.1.5 or later.

B Setting with user programs

The following examples shows the case that the advance angle correction reference value of
1st axis is changed to 50 and the advance angle correction reference speed to 3000.

RO
 DF ) I MV.SL | K300 [s1:UuM16056
R1 @
- DF) [ MV.SL [ K1000 [S1:UM16058
@

. Value specified by program
Mark | Content specified by program

1st axis | 2nd axis | 3rd axis | 4th axis

@ Advance angle correction reference amount

. UM16056 | UM160C6 | UM16136 | UM161A6
setting area

® Advance angle correction speed setting

area UM16058 | UM160C8 | UM16138 | UM161A8
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B Changing the advance angle correction amount during operation
¢ The advance angle correction amount can be changed during operation.

o After the detection of the change in "advance angle correction reference speed" or "advance
angle correction reference amount" by the unit, the advance angle correction amount will be
reflected after the elapse of a specified "advance angle correction change time".

®

Advance angle correction reference amount/[}

Advance angle correction reference speed | 100/100 >

200/100

®

> 50/100

Advance angle correction |

1

X

100

parameter change time

©) Advance angle é:orrection A <—I> .
parameter change time dvance angle correqtlon
. 1ms) parameter change time
Advance angle correction amount A (
o) (100ms)
—>
>
. Value specified by program
Mark | Content specified by program = : = =
1st axis | 2nd axis | 3rd axis | 4th axis
@ Advance angle correction reference amount| UM16056 | UM160C6 | UM16136 | UM161A6
setting area UM16057 | UM160C7 | UM16137 | UM161A7
® Advance angle correction speed setting UM16058 | UM160C8 | UM16138 | UM161A8
area UM16059 | UM160C9 | UM16139 | UM161A9
® Advance_angle correction parameter UM1605A | UM160CA | UM1613A | UM161AA
change time
@ | Advance angle correction amount UMO00424 | UM00464 | UM0O04A4 | UMOO4E4
9 UMO00425 | UM00465 | UMO04A5 | UMO04ES

* NOTES

e "Advance angle correction reference speed” and "Advance angle correction
reference amount” are signed 32-bit data. If they are changed by 16-bit (1-
word) unit, they may be changed to uninteded values. Always perform the

rewriting by 32-bit (2-word) unit.

e When changing an "advance angle correction reference speed” or "advance
angle correction reference amount" during operation, the timing that the
unit acquires the changed "advance angle correction reference speed” or
"advance angle correction reference amount™ may deviates. Change either
parameter of "advance angle correction reference speed” or "advance angle
correction reference amount” to prevent the "advance angle correction

amount” from being rapidly changed.
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8.6 Electronic Cam Function

B Precautions for settings

¢ Overshoot or undershoot may occur according to settings when sufficient
acceleration/deceleration time is not set for the start or stop of master axis while the advance
angle correction function is used, or when an input speed is rapidly accelerated or
decelerated by the direct connection or disconnection of a clutch while the master axis is
operated.

¢ When using the advance angle correction function, set a sufficient acceleration/deceleration
time on the master axis. When using the clutch function in combination, make the setting to
prevent the occurrence of a rapid acceleration or deceleration using the slip function.

Master speed Master speed
A A

v
v

Input axis phase Input axis phase
A A

e | 1 N

Output axis displacement Output axis displacement
A A

tC g 11,

¢ Depending on the setting of "advance angle correction reference speed" or "advance angle
correction reference amount", a calculated advance angle correction amount may exceed
the "cam control synchronous master axis cycle". When the advance angle correction
amount exceeds the "cam control synchronous master axis cycle", the "synchronous cam
master axis cycle" will be the upper limit as below. Set the parameter of advance angle
correction which meets an input speed.

Advance angle
correction amount
A

Cam control synchronous
master axis cycle

Advance angle correction | -----------

reference amount :

; » Master axis
P

Advance angle correction input speed

reference speed
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Manual Operation
(JOG Operation)

9.1 Setting and Operation of JOG Operation
The example below is a case of the positioning unit installed in the slot 1. Settings are made
in pulses.

Reverse JOG Forward JOG

- Table -

I

|: Ball screw |: ] ]

(-) side (+) side

B Settings

Parameters required for the JOG operation of the positioning unit is set in the positioning
setting menu of the programming tool.

Items Setting example
Acceleration/deceleration pattern 0: Linear acceleration/deceleration
Acceleration time (ms) 100 ms
Deceleration time (ms) 100 ms
Target speed 10000 pps

B Operation diagram

f[pps] '

10000 ----=----

Forward Reverse

100 : 100 : : 100 E : 100 E t[ms]

Forward JOG contact Y120 J;. ....................... I

Reverse JOG contact Y121 : l U I_;_._

BUSY flag X118 _l .............................. I_l. ............................. .I_
Operation done flag X120 ; m IT..

B Operation of each contact

e The BUSY flag (X118), which indicates that the motor is running, will turn ON when the
positioning control starts, and it will turn OFF when the operation completes.

e The operation done flag (X120), which indicates the completion of operation, will turn ON
when the current operation is completed, and it will be held until the next positioning control,
JOG operation, home return, or pulser operation starts.
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9.1 Setting and Operation of JOG Operation

B Sample program

B Programming Precautions

X100 X104 X160 R10 o " biod
| | | peration enable
I I/I |/I -/ condition
Ready Tool 1st axis error Operation
positioning operation enabled flag
R2 R11
—| F—DF/) O—
JOG forward Forward
OFF edge
R3 R12
— F—(DF/) O—
JOG reverse Reverse
OFF edge
R2 R10 X118 R11 Y120 1ot oxds JOG
\ | | | | st axis
( DF ) . I/I I/I N forward request
JOG forward Operation 1st axis | Forward 1st axis
enabled BUSY | OFF edge JOG forward
Y120 flag
|
|
1st axis JOG forward
R3 R10 X118 R12 Y121 ot axis JOG
\ | | | | st axis
( DF ) T I/I I/I A4 reverse request
JOG reverse Operation 1st axis | Reverse 1st axis JOG
enabled BUSY | OFF edge reverse
Y121 flag
|
|
1st axis JOG reverse

¢ The start contact and flag number varies depending on the number of axes and the

installation position of the unit.

¢ The specified slot number varies depending on the installation position of the unit.

B Operation at limit input

Condition Direction Limit status Operation

When JOG Forward Limit input (+):ON Not executable, Error occurs.
operation is rotation Limit input (-):ON Executable
executed

Reverse Limit input (+):ON Executable

rotation o -

Limit input (-):ON Not executable, Error occurs.

During JOG Forward Limit input (+):ON Deceleration stop, Error occurs.
operation rotation

Reverse Limit input (-):ON Deceleration stop, Error occurs.

rotation
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9.2 Changing the Speed During JOG Operation

The target speed can be changed while the positioning unit is in JOG operation.

m Settings

Parameters required for the JOG operation of the positioning unit is set in the positioning
setting menu of the programming tool.

Items Setting example
Acceleration/deceleration pattern | 0: Linear acceleration/deceleration
Acceleration time 1 (ms) 100 ms
Deceleration time 1 (ms) 50 ms
Target speed 1 10000 pps
Acceleration time 2 (ms) 200 ms The set values of acceleration time, deceleration time, and
Deceleration time 2 (ms) 150 ms target speed after the speed change are
Target speed 2 20000 pps written to the unit memory by the program.

B Operation diagram
f[pps] A

20000

10000

t [ms]

JOG forward contact Y120

BUSY flag X118

Operation done flag X120 : ‘ : |

Writing the target speed 2

B Operation of each contact

e The BUSY flag (X118), which indicates that the motor is running, will turn ON when the Jog
operation starts, and it will turn OFF when the operation completes.

e The target speed can be changed freely while the positioning unit is in JOG operation. Use a
program to change the target speed.

¢ The operation done flag (X120), which indicates the completion of operation, will turn ON
when the current operation is completed, and it will be held until the next positioning control,
JOG operation, home return, or pulser operation starts.
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9.2 Changing the Speed During JOG Operation

B Sample program

Speed change

B Programming Precautions

X100 X104 X160 R10
— 11 O—
Ready Tool 1st axis error Operation
positioning operation enabled flag

R2 R11
o) O—
forward Forward
orwa OFF edge
R2 R10 X118 R11 Y120
—| —oF — 4 O—

JOG forward Operation 1st axis | Forward 1st axis
enabled BUSY | OFF edge JOG forward

Y120 flag

| |

|
1st axis JOG forward
R4
—| | DF ) { MV.SS | K200 | S1:UMO082A

JOG acceleration time 2

—— MV.SS [ K150 | S1: UM0082B |
JOG deceleration time 2
——— 1 MV.SL [ K10000 | S1:UMO0082C

JOG target speed 2

' Operation enabled
i condition i

_i1staxis JOG
: forward request

i Rewrite :
: acceleration time,
i deceleration time, !
iand target speed.

e To change the JOG operation speed, use a user program and rewrite the unit memory

(UMO082A to UM0082C).

¢ The start contact and flag number varies depending on the number of axes and the

installation position of the unit.

» The specified slot number varies depending on the installation position of the unit.
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Manual Operation
(Home Return)

10.1 Pattern of Home Return

The home return is a function to move the current position to the reference origin and set the
coordinates as 0.

The following home return methods are available for the positioning unit.

B DOG method 1 (Edge detection of near home switch + First rising edge of home
position as reference)

The first rising edge of home position switch is detected after detecting the rising edge of the
near home switch. It becomes the start point.

Home return direction ¢————

Limit (-) switch Near home switch Limit (+) switch
Home switch |

@ The starting point is : !
Home return creep speed

between the near home
switch and limit (+) switch.
(including limit (+) switch)

Target speed!

Home return'

! deceleration tlme

1 Home return creep speed |
ﬁp\ |
I |

|l T

(@ The starting point is on the
near home switch.

1
Home return!
Target spe}ed deceleration time

Limit stop Target speed ' I

deceleration tiV Home return creep speed :

@ The starting point is ] |

between the near home \ |
switch and limit (-) switch.

deceleration time
I

1

1

[l

1
Target speed A:me return}

Pt

@ The starting point is on the
limit (-) switch.

deceleration Itime

T
|
]
|
|
|
|
|
i /" |
| Targetspeed | “Hiome return]
|
|
|
]
|
|
|
|
|

i

|
Note) When the home sensor is ON at startup, the operation is similar to @.

B DOG method 2 (Edge detection of near home switch)
The rising edge of the near home switch is detected. It becomes the start point.

Home return direction ¢———

Limit (-) switch Near home switch Limit (+) switch

]

1

I
@ The starting point is ]
between the near home
switch and limit (+) switch.
(including limit (+) switch)

Target speed !

Home ret!Jrn ) I« !

deceleration time ¢Home return creep speed
1

I 1
I 1
1
] 1
I 1
I Home return creep speed

\_’/;ome retu rn

Target spbed deceleratlon time

@ The starting point is on the
near home switch.

Target speed

Limit stop
deceleration tim
® The starting point is

between the near home \
switch and limit (-) switch.

| Home return creep speed

Target speed ﬁome retu rn

deceleratlon time

Home return creep speed

“

@ The starting point is on the

1
i
i
|
1
1
1
i
1
1
1
i
|
|
1
1
i
1
1
1
|
1
1
|
i
|
I
1
1
;
limit (-) switch. i

<
-

1
Home return
deceleration time
|

Target speed

__-Y
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10.1 Pattern of Home Return

B DOG method 3 (Edge detection of near home switch + Falling edge of home position
as reference)

The falling edge of the near home switch is detected. The first rising edge of the home switch
in the home return direction becomes the start point.

Home return direction ——

Limit (-) switch Near home switch Limit (+) switch
Home switch |

I
j Home return :

‘ deceleration time Target speed
H <
1Homae return creep speed :‘

]

(1 The starting point is
between the near home
switch and limit (+) switch.

1
|
] 1
‘\ I 1
| I 1
| I 1
1 1 1
Homé return creep speed : :
(2) The starting point is on the \ | i
near home switch. : i J |
. | i
| I 1 I
Limit stop 1 i i i
deceleration time | Homt? retum creep speed ! i
(3) The starting point is ¥ ! ! }
between the near home ! ] | | i
switch and limit (-) switch. | | | Targetspeed = Homme retunt
: 1 i | deceleration time
1 : ; Home return cra'ep speed :
- : + T = I
@ The starting point is on the r— : .
limit (-) switch. \ P !
) : ! : Target speed Home return
5 ]
: -

]
|
1
; deceierationi time
I 1

Note) When the home sensor is ON at startup, the operation is similar to ®.

B Limit method 1 (Edge detection of limit switch + First rising edge of home position
as reference)

Reverses after detecting the rising edge of the limit switch on the opposite side of the home
return direction. The first rising edge of the home switch is detected. It becomes the start point.

Home return direction ¢———

Limit (-) switch Limit (+) switch
Home switch
|
: Home return creep speed

1

1

@ The starting point is i
1

v !
1

1

|

1

1

1

between the near home
switch and limit (+) switch.
(including limit (+) switch)

)
\ | Target speed ‘/'
»

Home return
| deceleration time

|
' Home return creep speed
v [

@ The starting point is on the
limit switch.

Note) When the home sensor is ON at startup, the operation is similar to @.
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B Limit method 2 (Edge detection of limit switch)

Detects the rising edge of the limit switch in the home return direction and stops. That point
becomes the start point.

Home return direction ¢———

Limit (-) switch Limit (+) switch
Home return i Home switch
@ The starting point is deceleration time /| Home return creep speed
between the near home

switch and limit (+) switch. 1

(including limit (+) switch) \/
I
I
: Home return creep speed

@ The starting point is on the

near home switch. %
Target speed

B Home position method (Edge detection of home switch)

Moves from the current position in the home return direction, and detects the first rising edge
of the home switch and stops. That point becomes the start point.

Home switch Home return direction €—

-

Home return creep speed

v

Note) When the home sensor is ON at startup, the unit does not detect the home sensor and operates to the home
return direction.

B Data set method
The current value is considered as the origin.

@ Home position (= Current value)
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10.2 Setting and Operation of Home Return

10.2 Setting and Operation of Home Return

The example below is a case of the positioning unit installed in the slot 1. Settings are made
in pulses.

! Home return
,
-

: Table
: —
E Ball screw M
EUZZZZZZZUZUZZ{ [T
() sidel Ej Near home switch {+)mide

Home 'position

m Settings

Parameters required for the home return operation of the positioning unit is set in the
positioning setting menu of the programming tool.

Items Setting example
Return setting code 0: DOG method 1
Return direction 0: Limit (-) direction
Acceleration time (ms) 100 ms
Deceleration time (ms) 100 ms
Target speed 10000 pps
Return creep speed 1000 pps
Deviation counter clear signal ON time | 1 ms

B Operation diagram

Target speed

me return creep speed

= ™, [Detect
i L >
? N
Near home switch (DOG) i | ; I—
Home switch E | | ! |
Home return start contact Y128 —I_E-l E
Deviation counetr clear signal i !_]
BUSY flag X118 _l L
Home return done flag X128 E E |
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B Operation of each contact

e The BUSY flag (X118) indicating the state that a motor is running will turn ON when the
home return of the positioning unit starts, and it will turn OFF when the operation completes.

¢ The deviation counter clear signal will turn ON during the ON time of the deviation counter
clear signal on completion of the home return.

e The home return done flag (X128) indicating the state of operation completion will turn ON
when the home return operation is completed, and it will be held until the next positioning
control, JOG operation, home return, or pulser operation starts. The timing of that the flag
turns ON is at the time that the home return operation is completed.

B Sample program

X100 X104 X160 R10 ) " blod
| | | M peration enable
| |/I I/I e condition

Ready Tool 1st axis error Operation

positioning operation enabled flag

R2 R10 X118 Y118 St ofh
o ( ) | | M art of home
DF | |/I Nt position

Home return Operation 1st axis Start of 1st
enabled BUSY axis home
flag position

B Programming Precautions

e The start contact and flag number varies depending on the number of axes and the
installation position of the unit.

¢ The specified slot number varies depending on the installation position of the unit.

B Operation at limit input

Condition Direction Limit status Operation
When Home return | Forward rotation Limit input (+):ON Executable
operation is Limit input (-):ON Executable
executed
Reverse rotation Limit input (+):ON Executable
Limit input (-):ON Executable
During Home Forward rotation Limit input (+):ON Automatic reverse operation
return operation Reverse rotation Limit input (-):ON Automatic reverse operation
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Manual Operation
(Pulser Operation)

11.1 Setting and Operation of Pulser Operation

B Types of Pulser Operation

Pulser operation is a function that uses a pulser connected to the positioning unit to output
pulses manually.

The following pulser operation methods are available.

Operation Operation
method
Standard Obtains the number of pulser pulses in 1-ms units and operates.
operation

Reflects the content of pulse input directly in the actual operation of the positioning unit.

Speed limits When the speed of pulse input exceeds the preset maximum speed, the operation will continue

(pulses hold) with the maximum speed maintained.

The number of pulser pulses input will be maintained. Therefore, pulses not output will be
maintained. Therefore, pulses may be output even if there is no pulser input.

Speed unit is “Set unit x 1000/s”.

Speed limits When the speed of pulse input exceeds the preset maximum speed, the operation will continue

(Truncate) with the maximum speed maintained.

Pulses are output in synchronization with the operation of the pulser while pulses not output
are discarded.

Speed unit is “Set unit x 1000/s”.

Pulser input
(kHz) e I R Max. speed (kHz)

Min. speed (kHz)

Pulse output (kHz)

Standard
operation

Speed limit ”
(pulse hold)

Speed limit T R
(truncate) I -

The example below is a case of the positioning unit installed in the slot 1. Settings are made
in pulses.




11.1 Setting and Operation of Pulser Operation

<—Table—> <::| @

|: Ball screw I: :I

(-) side (+) side

Manual pulser

B Settings
Parameters required for the pulser operation of the positioning unit is set in the positioning
setting menu of the programming tool.

Items Setting example Settable range
0: Pulser 1
. . . 1: Pulser 2
Operation setting code 0: Pulser 1 2. Pulser 3
3: Pulser 4
Pulser operation ratio numerator 2 1to 32,767
Pulser operation ratio denominator | 1 1to 32,767
. imi 0: Standard operation 1: Speed limits (pulse hold
Pulser operation method 2: Speed limits _ P P ® )
(truncated) 2: Speed limits (truncated)
Pulser operation max. speed 500 Pulse: 1 to 32,767,000 pps

H Operation diagram

[Pulser forward] [Pulser reverse)

Aphase - -—L -1
B phase — - - L—L ]

Aphase —I- -1
Bphase - -L—L -1

Pulser input A phase

Pulser input B phase 41 ______ Lo |_| _______ L. |—:‘_

[N SN P
|
'
1
'
'
'
o ksl
|
'
'

Operation done flag X20

BUSY flag X18 Lt e e boodemnees

Current value 1000 1002 X 1004 X 1006 X 1008 X 1006 1004 X 1002X 1000

m Operation of each contact

e The BUSY flag (X118) indicating the state that a motor is running will turn ON when the
pulser operation permit contact turns ON and will turn OFF when the contact turns OFF.

¢ The operation done flag (X120) indicating the state of operation completion will turn ON
when the pulser operation permit contact is turned OFF and the flag will be maintained until
the next positioning control, JOG operation, home return, or pulser operation starts.




Manual Operation
(Pulser Operation)

B Sample program

B Programming Precautions

e The movement amount per an 1-pulse signal from the pulser can be changed by setting the
ratio numerator and ratio denominator for the input signal of the pulser.

X100 X104 X160 R10
—| I I/I }/I @ Operation enabled
Ready Tool 1st axis error Operation condition
positioning operation enabled flag
R2 R11
—| —DF/) O—
Pulser operation Pulser OFF
edge
R2 R10 X118 R11 Y140 Pul —
( ) | | | ulser permission
I.DF ! l/} l/} S for axis 1
Pulser operation  Operation 1st axis | Pulser OFF Pulser
enabled BUSY edge permission
Y140 flag for axis 1
|
[
Pulser permission
for axis 1

¢ The start contact and flag number varies depending on the number of axes and the
installation position of the unit.

¢ The specified slot number varies depending on the installation position of the unit.

B Operation at limit input

Condition Direction Limit status Operation
When Pulser Forward rotation Limit input (+):ON Not executable, Error occurs.
operation is Limit input (-):ON Executable
executed

Reverse rotation Limit input (+):ON Executable

Limit input (-):ON

Not executable, Error occurs.

During Pulser
operation

Forward rotation

Limit input (+):ON

Deceleration stop, Error occurs.

Reverse rotation

Limit input (-):ON

Deceleration stop, Error occurs.
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Stop Functions

12.1 Types and Settings of Stop Function

12.1.1 Type of Stop Operations

¢ The following seven stop operations are available.

¢ The system stop, emergency stop, deceleration stop, and pause will be effective when

allocated output signals turn ON by user programs.

¢ The limit stop, software limit stop, and error stop will be effective when corresponding
conditions are established.

B Type of stop operations

Name

Time chart

Occurrence condition and operation

System
stop

A

v

® Once a system stop contact (Y0) turns ON, an
active operation will stop and the pulse outputs
of all axes will immediately stop.

® Stops without deceleration time.

® The similar operation is performed when the
operation mode of the CPU unit is switched from
RUN to PROG.

Emerge
ncy stop

Emergency stop

—

® Once an emergency stop contact (Y30-Y37)
turns ON, an active operation will stop and the
pulse outputs of corresponding axes will stop.

® Performs deceleration stop with the
"emergency stop deceleration time" specified in
the positioning parameter.

Limit
stop

Softwar
e limit
stop

—

® Once a limit + input and limit - input (Y50-Y57)
turns ON, an active operation will stop and the
pulse outputs of corresponding axes will stop.

® Performs deceleration stop with the "limit stop
deceleration time" specified in the positioning
parameter.

® When the software limit function is effective,
an active operation will stop and the pulse
outputs of corresponding axes will stop when it
exceeds the range of the software limit.

® Performs deceleration stop with the "limit stop
deceleration time" specified in the positioning
parameter.

Error
stop

—

v

® \When a unit error occurs, the pulse outputs of
corresponding axes (all axes or each axis) will
stop. (Note 1)

® Performs deceleration stop with the "error
stop deceleration time" specified in the
positioning parameter.

(Note 1):When a self-diagnostic error which stops the operation of the CPU unit occurs, the mode will be switched to

the PROG. mode and the system stop will be executed.
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12.1 Types and Settings of Stop Function

Name Time chart Occurrence condition and operation

Deceleration time

® Once a deceleration stop contact (Y38-Y3F)

(]
(0}

Deceler O e turns ON, an active operation will stop and the
atlon A pulse outputs of corresponding axes will stop.
Sto \
(NoF:e1) E \ ® Decelerates with the deceleration time

N specified for the active positioning operation.

v

Deceleration time ® Once a deceleration stop contact (Y38-Y3F)

turns ON, an active operation will stop and the
pulse outputs of corresponding axes will stop.

® Decelerates with the deceleration time
specified for the active positioning operation.

Pause
(Note1)

® Once a deceleration stop signal turns OFF,
the deceleration stop will be canceled and the
> stopped control will restart.

Stop is cancelled

(Note 1):The operations of deceleration stop and pause are switched by setting the system operation setting area of
unit memory by user programs.

B Allocation of /0 Numbers

1/0 number
Signal name 1st 2nd 3rd 4th | Virtual
axis axis axis axis axis
System stop YO
Emergency stop (The operation is the level type.) Y30 Y31 Y32 Y33 Y37
Deceleration stop (The operation is the level type.) Y38 Y39 Y3A Y3B Y3F

(Note 1): The I/O numbers in the above table show relative addresses based on the base word number. I/O numbers
actually used vary with the number of the slot where the unit is installed and the first word number.

B Stop operation during interpolation control
¢ For executing the emergency stop, decelerationstop, or pause, turn on a contact
corresponding to the smallest axis number in an interpolation group.

¢ In the case of limit stop, software limit stop or error stop, the stop operation will start once a
corresponding condition is established on one of axes in an interpolation group.

¢ REFERENCE

o For details of the stop operation during synchronous contro, refer to "8.2
Settings for Master and Slave Axes" and "8.3 Start and Cancel of
Synchronous Control”.
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12.1.2 Stop time settings

Each stop time is specified for each axis on Configurator PM7.

B Stop time settings

|\J_D0|nt = LIperation getting code |U Linear aCCeleratan;"Ue(l 1 Lingar aCCeleratan!’Ue(l 1 Lingar aCCeleratan;"Ue(l 1 Lingar aCCeleratan;"Ue(l
T S T Y I

o |

van | van | 1an |

Parameter settings @
| 1 axis | 2 axis | 3 axis | 4 axis |ﬂ
UUE UPTIGLuN — U 1B spTTU s [ 1w | Tuuu | Tuu | Tuuu |
Emereency stop deceleration time {ms) 100 100 100 100
Limit stop deceleration time (ms) 100 100 100 100
Error stop deceleration time (ms) 100 100 100 100

Item

Description

Emergency stop
deceleration time

Set the deceleration time at the time of emergency stop. 0 to 10000ms (Default: 100
ms)

Limit stop
deceleration time

Set the deceleration time at the time of limit stop and software limit stop. 0 to 10000ms

(Default: 100 ms)

Error stop
deceleration time

Set the deceleration time at the time of error stop. 0 to 10000ms (Default: 100 ms)
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12.2 Operation During Stop

B Operation during stop
e The system stp, emergency stop, deceleration stop and pause is performed by turning on
each request contact in the 1/O area.

¢ The stopped state is held while each contact is on until each request signal turns off. Any
operation cannot be performed in the stopped state. It is also the same in the cases of limit
stop, software limit stop and error stop.

W Priority of stop operations

¢ When stop control requests are made simultaneously, the stop operations will be executed
according to the following priority.

(1) System stop > (2) Error stop > (3) Software limit stop > (4) Limit stop > (5) Emergency stop

> (6) Pause > (7) Deceleration stop

H Dwell time setting

¢ The dwell time setting is invalid in the stop operations regardless of patterns.

e However, the dwell time setting is invalid in the positioning operation after a pause.

B Flag processing

¢ In the case of system stop, the busy signal turns off and the operation done signal turns on.

¢ In the cases of emergency stop, limit stop, software limit stop, error stop and deceleration
stop, the busy signal turns off and the operation done signal turns on after the completion of
the pulse output during deceleration.

B Current value coordinate
e Even in a stop operation, the current value coordinate area is always updated.

o After the emergency stop, limit stop, software limit stop, error stop, deceleration stop or
pause, deceleration is performed with each specified deceleration time, and the value when
the pulse output stops is stored.

¢ In the case of system stop, the value whe the pulse output stops is stored.
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12.3 Pause function

12.3.1 Pause Function

e The pause function temporarily stops operation. Toggle between the pause function and the
deceleration stop function for use.

¢ The pause function performs a deceleration stop in the deceleration time of operation when
the deceleration stop request contact turns ON. After that, the stopped state is kept while the
deceleration stop request contact (Y38 to Y3F) is on, and the control stopped is restarted by
turning off the deceleration stop request contact.

oo

¢ No deceleration stop can be executed while the pause function is in use.
Use the emergency stop function in the case of executing a stop while the
pause function is in use.

e The pause function is enabled only when the positioning unit is in
automatic operation (positioning control). During a manual operation (JOG
operation/home return/pulser operation), it is the same operation as a
deceleration stop.

¢ Like other stop functions, the pause function will maintain the stop state
while the deceleration stop (pause) request signal is ON. The pause will be
canceled if an emergency stop or system stop is executed while the
positioning unit is not operating, and the positioning unit will go into the
emergency stop or system stop state.
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12.3.2 Setting of Pause

e The operations of deceleration stop and pause are switched by setting the system operation
setting area (UM00389) of unit memory by user programs.

System operation setting area

Unit
memory Name Default | Description
no. (Hex)
Specify the operation of the positioning unit with the deceleration stop
request signal activated (turned ON).
0: Deceleration stop
While the positioning unit is in repetitive control, the positioning unit
will come to a stop after the position moves to E point of the repetitive
target.
1: Pause
® Performs a deceleration stop, and positioning will restart
UM 00389 Deceleration 0 when the deceleration stop request signal is canceled (turned OFF).

stop operation

® The positioning unit will perform the same operation as a
deceleration stop unless the positioning unit is in positioning operation.

® While the positioning unit is in repetitive operation, the positioning
unit will come to a stop after the position moves to the E point of the
repetitive target, and repetitive control will restart when the deceleration
stop request signal is canceled (turned OFF).

® |[f a system stop or emergency stop is executed while the positioning
unit is paused, the pause state will be canceled and the operation will
not restart with the deceleration stop request signal is canceled (turned
OFF).
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13.1 Dwell Time

The time taken until the next operation after the completion of an executed positioning table in
the automatic operation is called dwell time.

® For E-point control

The dwell time is the time taken from the completion of the position reference until the
operation done flag turns ON.

Dwell time

/
—

Operation done flag

B For P-point control

While the positioning unit is in P-point control, the positioning table will operate consecutively,
and the dwell time will be ignored. For the last table (E point), like E-point control, dwell time is
a period required from the completion of the position reference until the operation done flag
turns ON.

Dwell time

/

I
R

BUSY flag J

Operation done flag

B For C-point control

The dwell time is the waiting time for executing the next table from the completion of the
positioning table (deceleration stop). For the last table (E point), like E-point control, dwell time
is a period required from the completion of the position reference until the operation done flag
turns ON.

Dwell time Dwell time Dwell time

IR'RVAVE

—

BUSY flag

Operation done flag
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13.2 Software Limit

The system is designed to mechanically set the limit (+) and limit (-) to restrict the moving
range of a motor.

Separately from the mechanical limits (+) and (-), the software limit is a function to add the
limits for the absolute coordinate managed within the positioning unit. As the software limit is a
function for the protection of the motor and AMP, it is recommended to set them to the values
within the range of the mechanical limits (+) and (-) as below.

Limit (-) Table Limit (+)
/1
U Ball screw H U
ZEZZZZZZEZZZZZZZZ{ [
() side Lower limit value of Upper limit value (¥) side
software limit of software limit

If the operating range of the motor exceeds the setting range of the software limit (upper and
lower limit values), an error will occur, and the deceleration stop will be executed. It is
necessary to clear the error and move the motor into the range of the software limit using an
operation such as JOG operation after the stop.

Table The table can move within the setting

4* ——  range of the software limit.

|:ZZZZZZZZZZZZZZZUZZZ{ /////////////////////]

(-) side D (+) side

Lower limit value of
software limit

Whether the software limit enabled or disabled can be specified individually for the positioning
control, JOG operation, and home return operation. For example, it is possible to disable the
limit software only in home return operation.
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13.3 Auxiliary Output Code and Auxiliary Output Contact

The auxiliary output contact is a function to announce externally which table is in operation
when the automatic operation (E-point control, C-point control, P-point control, and J-point
control) is executed.

The auxiliary output contact and auxiliary output code are available by setting parameter
auxiliary output to With mode or Delay mode on an axis-by-axis basis.

B Auxiliary output contact
The auxiliary output contact operates either in With mode or Delay mode.

Auxiliary output Operation
mode
With mode When the automatic operation starts, the auxiliary contact flag of the corresponding axis

allocated to I/O will turn ON.

Delay mode The auxiliary contact flags for corresponding axes allocated to the 1/O area will turn ON
according to the ratio of positioning movement (%) while the positioning unit is in
automatic operation.

The turn ON ratio while the positioning unit is in Delay mode is set in the Delay ratio area
of auxiliary output in the unit memory.

There will be no difference between the With mode and Delay mode in operation if J-point
control is set for the automatic operation of the positioning unit.

The ON time of the auxiliary contact flag can be specified in ms increments.

* NOTE

There will be no difference between the Delay mode and With mode in operation
while the positioning unit is in J-point control.
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B Auxiliary output data

The auxiliary output data (1 word) can be set for each table of the positioning data. The
content of the process currently carried out can be confirmed by setting auxiliary output.

The values in the auxiliary output data are held until the next positioning table is executed.
The auxiliary output data that was output just before the completion of the automatic operation
is held.

Busy flag

Operation done flag

With mode
Auxiliary output data 4( 1H X 2H

Auxiliary contact flag Auxiliary outputi Augxiliary output

: ON time : ON time
H (ms) ”’:(: (ms)
Auxiliary contact flag | !

Delay mode
Auxiliary output data 4( 1H X 2H

AuiniaFy output  Auxiliary output ;

ON time ON time
(ms) (ms)
Auxiliary contact flag
Delay rate Delay rate

(%) (%)

Auxiliary output data will maintain the value regardless of the type of auxiliary output
mode (the with mode or delay mode) until the next positioning table is executed.
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13.4 Current Value Update

The current value update function is a function to change the current value controlled by the
positioning unit to a desired (preset) value.

Refreshing the current value requires data writing to the unit memory.

B Current value update area (Unit memory)

Unit
memory no. Name Description
(Hex)
Only when the corresponding bit for each axis changes to 1 from 0,
the current coordinate controlled by the positioning unit to the
following current value.
After the change, the positioning unit will clear the corresponding
bits to 0 automatically.
bit Name Default Description
0 Current value update | 0 0: No change
request for 1st axis 1: Changes the
1 Current value update | 0 corresponding
request for 2nd axis coordinate origin.
UM 000CO0 Current value update 2 Current value update | 0 (After change, the
request flag request for 3rd axis positioning unit clears
3 Current value update | 0 the corresponding bits
request for 4th axis to 0 automatically.)
4 — _
5 _ _
6 _ _
7 Current value update | 0
request for virtual
axis
15t08 | — - -
UM 000C8
Curre_nt value updat_e Stores the coordinate to be preset as the current value of 1st axis.
UM 000C9 coordinate of 1st axis
UM 000CA
Currept value updatg Stores the coordinate to be preset as the current value of 2nd axis.
UM 000CB coordinate of 2nd axis
UM 000CC
Curre_nt value updat_e Stores the coordinate to be preset as the current value of 3rd axis.
UM 000CD coordinate of 3rd axis
UM 000CE
Curre_nt value updat_e Stores the coordinate to be preset as the current value of 4th axis.
UM 000CF coordinate of 4th axis
UM 000D6
Curre_nt value gpdate . Stores the coordinate to be preset as the current value of virtual axis..
UM 000D7 coordinate of virtual axis

B Current value update procedure

1. Write a coordinate to be preset in the current value update coordinate area of the axis to
update the current value.

2. Preset the target axis bit to 1 in the current value update request flag area. As the current
value update process is performed for the axis that is 1 in the current value request flag
area, do not set any bit to 1 other than the target axis.

3. The current value after unit conversion in each axis information and monitor area is
changed to the specified current value.
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* NOTE

The value to be changed by updating the current value is the current value after unit
conversion.
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13.5 Coordinate Origin

The positioning unit performs a home return to set the managing coordinate to 0.

The coordinate origin is a function that allows to set the coordinate to a desired value after
home return processing.

B Coordinate origin processing procedure

1. Write a coordinate to be the home in the home coordinate area of the target axis for which

the coordinate is to be changed after a home return.

2. Execute the home return process. After the completion of the home return, the coordinate
specified in the above 1 will become the home position.

Unit
memory | Name Default | Setting range and description
no. (Hex)
UM 0084A . . )
Coordinate origin of 1st axis
UM 0084B
UM 0304A . . )
Coordinate origin of 2nd axis
UM 0304B
UM 0584A . .- . Stores the value of coordinate origin after the home
Coordinate origin of 3rd axis -
UM 0584B return.
UM 0804A
Coordinate origin of 4th axis
UM 0804B
UM 1204A . . ) .
Coordinate origin of virtual axis
UM 1204B

* NOTE

Set the coordinate origin in the specified unit.

13-8




13.6 Pulse Input

13.6 Pulse Input

13.6.1 Pulse Input Types

Each axis of the positioning unit has pulse input, thus connecting to a variety of input devices.

Select the desired type of pulse input in the positioning setting menu of the tool software.

B Purpose of pulse input

Input target

Description

Pulser

« Select this to use manual pulsers.

 The use of a pulser operation setting code allows to specify the target axis (ch) where
the pulser will be used.

Feedback pulse

Set feedback pulse input in the case of connecting an encoder in order to monitor the
rotation of the motor.

» When feedback pulse input is selected, the positioning unit uses pulse input to
perform the feedback pulse count of its own axis, thus detecting the difference between
the instruction value and pulse input value.

(Automatic check function of movement amount)

High-speed counter

« Set high-speed counter input to be used as general-purpose counter input.
High-speed counter input supports a variety of input types (i.e., two-phase input,
direction discrimination input, and individual input).

« The positioning unit stores the number of input pulses in the monitor area.

B

Manual pulser
e (|
Each axis
(Axes 1to 4) |§| =
Pulse input
A |
Feedback pulse
(Encoder)
== JUUUHUL

High-speed counter
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13.6.2 Restrictions on Combinations of Pulse Inputs

B Restrictions on combinations of pulse inputs

Pulse input purpose

Pulsar Feedback pulse High-speed
counter

Rotation Forward Available Available Available
direction Reverse Available Available Available
Input mode 2-phase input | Available Available Available

o Direction Not available Not available Available

s discrimination

® input

é Individual Not available Not available Available

g input

3 Multiple 1 multiple Not available Available Available

g 2 multiple Not available Available Available

§ 4 multiple Available Available Available

@ Pulse input Enable Available Available Available

Disable Not available Not available Available

Pulse count Clear Not available Available Not available
value Set Not available Available Available
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13.6.3 Input Mode to Pulse Input

¢ Select from the following three types according to input devices to be connected.

e The count operation varies depending on the settings of multiplication factor as shown on
the next page.

B Input method to pulse input

Method Connection Count
For the 2-phase input, the input A
signal and input B signal of each
Unit counter are connected to the phase
A and phase B of an encoder.

A phase Olnput A The count direction depends on the
2-phase ulse input phase difference between phases
(Phase Incremental P P A and B. When the phase A is

: encoder Olnput B ding by 90 d .
difference) B phase proceeding by egrees in

pulse input electrical angle than the phase B,

Z phase input FOlnput Z the count value is incremented.

(Reset input) When the phase A is delayed by 90

P degrees in electrical angle than the
phase B, the count value is
decremented.

Unit
Incre(rjnental
encoder
E[ Blise generator | Addition pulse input Olnput A In the individual input method, the
counter is incremented when the
Individual input A signal rises or falls, and
Incremental d_ecrem_ented when the input B
E[ §P°°der : : Olnput B signal rises or falls.
Pulse generator Subtraction pulse input
Unit For the direction detection input,
Incremental the count signal is connected to the
E[ encoder Olnput A input A signal. The count direction
L E{,,se generator Pulse Input is controlled by the level of the
Direction direction signal of input B signal.
discrimi- . . .
nation ~ When the input B signal is off, the
Sensor——1 counter is incremented when the
1 |or ——Olnput B input A signal rises or falls. When
Switch ——=|  Count direction the input B signal is on, the counter

is decremented.
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B Count operation of 2-phase input (Phase difference input)

Multiple Time chart
Addition Subtraction
mputA ol 1 1 1 S S
1 multiple | inputs Of T I L LI 1
0 1 X 2 X X 2 X 1 ) S0
moutA onl ¥ ¥ 4 L B SR a S
2multiple | inputB o I I L1 I
(T Z X E a5 S S G S S 60
moutA onl ¥ v 4 L I SR a SR
4 multiple | inputs of ! e T S T SR o S S

0 X1 2 X34 e )7 X8 o)ioXii)

o) o X e X 7 e B )3 2 ) o

B Count operation of individual input

Multiple Time chart
Addition Subtraction
mputA onl £ 1 £ 1 1
1 multiple | input O £ | £ 1 £ |
0 ) 1 | 2 X X 2 X 1 )
mputA of | £ v £ ¥ %
2multiple | jnputs OF £ ¥ f 3
0 Y 1 X 2 ¥ 3 x4 X 5 | L5 X 4 X 3 §2 ¥ 1Xo
B Count operation of direction discrimination input
Multiple Time chart
Addition Subtraction
mputA ol 1L 1 f L I S s Y s
1 multiple '"PUthj,r
o X i X 2 X X 2 X i o
mputA on F ¥ ¥ % I S e ST S
2 multiple | InputB gf
I ST PR N T | T N I O N
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13.6.4 Monitoring Pulse Input Values

The positioning unit can monitor pulse input from programs.

Pulse input monitoring uses the following areas.

Unit
memory | Name Description
no. (Hex)
UM 00436
Pulse input value of 1st axis
UM 00437
UM 00476 ) ) Pulse input values are stored according to the pulse input application
UM 00477 Pulse input value of 2nd axis | (e g., pulser, feedback pulse, or high-speed counter). (Unit: pulse)
UM 004B6 Pulse input values are integrated and stored, and will be cleared if the
Pulse input value of 3rd axis | Pulse input application is changed or when the pulse input values are
UM 004B7 cleared.
UM 004F6
Pulse input value of 4th axis
UM 004F7
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13.6.5 Pulser Input Function
By setting the positioning unit to pulser for the pulse input application, a manual pulser can be
used.

Settings allow manual pulsers to connect to different axes. Therefore, a single pulser can
operate a number of axes simultaneously. However, pay attention to settings for the axis
connected to the pulser and the axes operated by the pulser.

Refer to the following table and make settings for the pulse input application.

Settings for pulse input application Pulser operation

Pulser connecting | Pulser operating Operation | Outline

axis axis

Feedback pulse Feedback pulse The positioning unit does not recognize

High-speed counter No pulse input as the manual pulser, thus not

High-speed counter allowing the operation of the pulser.

Pulser

The pulser operates.

Feedback pulse Yes The feedback pulse function is available
while the pulser is in operation.

Pulser The pulser operates.

High-speed counter Yes The high-speed counter function is
available while the pulser is in operation.

Pulser Yes The pulser operates.

13.6.6 Feedback Pulse Function

By setting the pulse input application to feedback pulse, the positioning unit can use the
function to utilize feedback pulses from the encoder.

B Automatic check function of movement amount

The automatic check function of movement amount is used to check whether each axis in
operation is operating according to the instruction value, and the function compares the
difference between the current value (absolute) under the internal control of the unit and the
feedback pulse input (deviation) with a threshold preset. The automatic check function of
movement amount works for all types of operation.

The automatic check function of movement amount will work only if the pulse input application
is set to feedback pulse, and will not work if it is set to pulser or high-speed counter.

e The movement amount automatic check function can also be used during synchronous
control. (This function is available for the unit of Ver.1.50 or later.) However, when the pulse
input is used as the master axis, do not use the movement amount automatic check function
for that axis..

O
Checks if axes is operating 8

in accordance with the
command fi it.

nit command valut I

Feedback pulse

Feedback pulse (Encoder)
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The automatic check function of movement amount is set in the following areas.

1st axis
Unit
memory Name Description
no. (Hex)
Numerator of automatic movement | Set a correction value of pulse input at the time of making an
UM 00808 amount check correction automatic movement amount check.
The following formula is used to calculate a deviation feedback
value (pulse input value with a correction) from pulse input and
Denominator of automatic make an automatic movement amount check.
UM 00809 movement amount check correction
Deviation feedback value = (Correction numerator/Correction
denominator) x Pulse input
Set an action when the difference between the instruction value
and feedback value exceeds the movement check value at the
time of automatic movement amount check.
0: Error
An error will occur and the operation of the positioning unit will
come to a stop if the difference between the feedback value and
reference movement exceeds the movement check value
UM 0080A Automatic movement amount (threshold).
checking The pulse input will be cleared when the error is cleared.
1: Warning
A warning will occur and the operation of the positioning unit will
come to a stop if the difference between the feedback value and
reference movement exceeds the movement check value
(threshold).
The pulse input will be cleared when the warning is cleared.
2: No
No movement check is made.
UM 00818 Automatic movement amount check | Set the threshold to use the automatic check function of
value movement amount.
UM 0081A Automatic movement amount check | Set the interval of automatic movement amount checking (Unit:
interval ms)
2nd axis
Unit
memory | Name Description
no. (Hex)
UM 03008 Numerator of automatic movement amount check correction
UM 03009 Denominator of automatic movement amount check correction
UM 0300A | Automatic movement amount checking aR;ei;er to the description for the 1st
UM 03018 Automatic movement amount check value
UM 0301A | Automatic movement amount check interval
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3rd axis
Unit
memory | Name Description
no. (Hex)
UM 05808 Numerator of automatic movement amount check correction
UM 05809 Denominator of automatic movement amount check correction
UM 0580A | Automatic movement amount checking T;le;(its_ the description for the
UM 05818 | Automatic movement amount check value
UM 0181A | Automatic movement amount check interval
4th axis
Unit
memory Name Description
no. (Hex)
UM 08008 Numerator of automatic movement amount check correction
UM 08009 Denominator of automatic movement amount check correction
UM 0800A | Automatic movement amount checking T:tle;(its. the description for the
UM 08018 [ Automatic movement amount check value
UM 0801A | Automatic movement amount check interval

B Operation of automatic check function of movement amount

The automatic check function of movement amount operates in the following procedure while
the positioning unit is in operation.

1. The current position of the positioning unit will be saved in the unit the moment the
positioning unit starts operating.

2. After the positioning unit starts operating, the automatic check function of movement
amount will come to a stop until the automatic movement check interval elapses.

3. After the movement amount automatic interval elapses, the deviation feedback value
calculated from the current pulse input value will be compared with the saved pulse input
value, and the difference (deviation) will be checked whether it is in excess of the value
set for the automatic movement check value.

The current position of the positioning unit will be saved in the unit.

Steps 2 to 4 above will be repeated.

Set the automatic movement check interval with consideration of the response time of
the encoder in use.
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B Deviation monitoring

The value (deviation) calculated by the automatic check function of movement amount can be
checked with the program.

The deviation monitor uses the following areas.

Unit
memory | Name Description
no. (Hex)
UM 00434
Deviation of 1st axis
UM 00435
UM 00474
Deviation of 2nd axis
UM 00475 The maximum value of the deviation (the difference between the pulse
UM 004B4 input value and instruction value) will be stored.
Deviation of 3rd axis
UM 004B5
UM 004F4
Deviation of 4th axis
UM 004F5

B Clearing pulse input value

Pulses input as feedback pulses are integrated and stored as a pulse input value.

The pulse input value will be cleared at completion of home return when feedback pulses are

used for the pulse input application.
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B Changing pulse input value

If the pulse input application is set to feedback pulse, the pulse input value can be changed to
a desired value.

The following areas are used to change the pulse input value.

Unit

memory | Name Description

no. (Hex)

UM 00241 Pulse count value The pulse input value will be changed to the set pulse count when the
change request corresponding bit for each axis is set to 1 from 0.
flag

This flag is an edge trigger. Be sure to change the flag to 1 from 0 at the time
of the change. After the change, the positioning unit will clear the
corresponding bits to 0 automatically.

bit Name Default | Description

0 Pulse count change of 1st axis 0 0: The pulse input value is

1 Pulse count change of 2nd axis | 0 not chang‘ed.

2 Pulse count change of 3rd axis 0 0-1: Pulse input value
change

3 Pulse count change of 4th axis 0

15t04 | - - -

UM 00248 | pyise input value

: Set the desired pulse input value for the 1st axis.
UM 00249 | change of 1st axis

UM 0024A | pyise input value

. Set the desired pulse input value for the 2nd axis.
UM 0024B | change of 2nd axis

UM 0024C | pyise input value

. Set the desired pulse input value for the 3rd axis.
UM 0024D | change of 3rd axis

UM 0024E | pylse input value

UM 0024F | change of 4th axis Set the desired pulse input value for the 4th axis.

13.6.7 High-speed Counter Function

By setting the positioning unit to high-speed counter for the pulse input application, pulse input
can be used as an external counter.

B Controlling pulse input

By setting the positioning unit to high-speed counter for the pulse input application, the pulse
input count can be stopped as desired. The current pulse input value will be kept on hold
when the pulse input count is stopped.

The pulse input count is enabled or disabled with settings in the following areas.

Unit

memory Name Description

no. (Hex)

UM 00240 Pulse count enable | The pulse input value will be changed to the set pulse count when the

flag corresponding bit for each axis is set to 0 from 1.

bit Name Default Description
0 1st axis pulse count enabled 0 0: Pulse count enabled
1 2nd axis pulse count enabled | 0 1: Pulse count disabled
2 3rd axis pulse count enabled 0
3 4th axis pulse count enabled 0
15to 4 - - -
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B Changing pulse input value
If the pulse input application is set to high-speed counter, the pulse input value can be

changed to a desired value.

The following areas are used to change the pulse input value.

Unit
memory | Name Description
no. (Hex)
UM 00241 Pulse count value The pulse input value will be changed to the set pulse count when the
change request corresponding bit for each axis is set to 1 from 0.
flag This flag is an edge trigger. Be sure to change the flag to 1 from 0 at the time
of the change. After the change, the positioning unit will clear the
corresponding bits to 0 automatically.
bit Name Default | Description
0 Pulse count change of 1st axis 0 0: Pulse input value not
1 Pulse count change of 2nd axis 0 changed.
2 Pulse count change of 3rd axis 0 0-1: .
Pulse input value change
3 Pulse count change of 4th axis 0
15 to - - -
4
UM 00248 i
Pulse input value_‘ Set the desired pulse input value for the 1st axis.
UM 00249 | change of 1st axis
UM 0024A i
Pulse input value_ Set the desired pulse input value for the 2nd axis.
UM 0024B | change of 2nd axis
UM 0024C i
Pulse input value_ Set the desired pulse input value for the 3rd axis.
UM 0024D | change of 3rd axis
UM 0024E i
Pulse input valuq Set the desired pulse input value for the 4th axis.
UM 0024F | change of 4th axis
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13.7 Startup speed

The positioning unit allows startup speed settings for the startup of each type of operation.
The startup speed is available for positioning, JOG operation, and home return control.

B Setting method of startup speed
Set the startup speed in the parameter-setting menu for each axis of the Configurator PM7.

B Cautions for start speed settings

1. The startup speed will apply to the end of operation as well. The speed at the end of
operation cannot be changed.

The home return creep speed at the time of a home return will not be influenced by t
he start speed.

The target speed of each type of operation is not influenced by the start speed. The
positioning unit operates at the preset target speed regardless of the preset startup speed.

f(pps) A

Startup speed Startup speed
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13.8 Target Speed Change Function (For unit version

Ver.1.3 or later only)

13.8.1 Function Explanation

The target speed change function is used to change the target speed on an active positioning
table to an arbitrary speed. Even when the speed changes, the operation amount in the table
does not change.

When increasing the target speed
_— >

When decreasing the target speed

B Use Conditions

The use conditions of the target speed change function are as follows.
A: Available, N/A: Not available

Single axis A
control
- +In the case of the synchronous control, the speed can be changed
Control Interpolation N/A | only for the master axis.
method control
(Slave axes operate according to the master axis.)
Synchronous A
control
E point A +The speed can be changed more than once in one table.
P point A - The speed cannot be changed during the deceleration in accordance
C point A with the stop operation.
J point N/A +The speed cannot be changed during the deceleration in the C point
. control.
Operation JOG N/A
pattern operation +The speed cannot be changed during the dwell time in the C point
control.
+For the J point control, use "J point speed change contact" to change
Repeat A the speed.
control

+For the JOG operation, change "JOG operation target speed" directly
to change the speed.
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B Speed change method

Speed direct

This is a method in which a desired speed is specified directly and the change is requested
by /0.

specification The valid range of the function can be selected from two patterns, which are "Active table
only" and "Active table to completion of operation”.
This is a function to change a set speed using a specified ratio (%).
Ratio The change request by I/O is not necessary, and the change is reflected when the set value
e L (ratio) is changed.
specification o ) o ) o
(Override) The function is valid for all the positioning operations after the set timing.

The ratio specification also becomes valid when the speed is changed by the speed direct
specification.
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13.8.2 Setting Procedures and Operations (Speed Direct Specification Method)

B Setting procedures and operations of speed direct specification method
The target speed change function in the speed direct specification method is activated by the
following procedure during a positioning operation.

1. Set "Change mode selection" and "Change speed" in the shared memory.
2. Turn on the "Speed change request" contact during a positioning operation.
* "Speed change reception annunciation" turns ON when the speed change is actually started.

* Once the "Speed change request" contact turns OFF, the "Speed change reception
annunciation" also turns OFF.

f 4

200000(---=-==--=--- 7._\
1000001 - o \ \

Change mode selection >< Active table only
Change speed >< 200000pps
Speed change request
Positioning speed change

reception annunciation

(Note 1) The acceleration time to the change speed and the deceleration time from the
change speed follows the setting values of the active table.

(Note 2) The movement amount does not change when the speed change is performed.
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B Setting parameters of speed direct specification method

The following parameters are used in the target speed change function of the speed direction
specification method.

Positioning operation change setting area

Unit
memory Name Default Description
No. (Hex)
UM17C01 Area for setting the range of the positioning speed change.
UM17C11 Positioning speed 0000H: Active table only
UM17C21 change HO 0001H: Active table to E point table (until the completion of
Change mode the operation)
UM17C31 selection . :
In the case of other values, the unit operates as the setting
UM17C71 of 0000H (Active table only).
uUmM17C02
UM17C03
UM17C12
-UM17C13 o Area for setting a change speed for changing the positioning
Positioning speed speed
uUm17C22 h )
change K100 . . .
- UM17C23 Set using unit system conversion values.
Change speed o .
UM17C32 1 to0 32,767,000 (Specified unit system)
- UM17C33
UM17C72
-UM17C73

(Note): The unit memory numbers in the above table are for the axis 1, axis 2, axis 3, axis 4 and virtual axis from the

top.
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B Example of operation (1) Speed direct specification, Active table only

Parameter Setting value
Change mode selection 0000H (Active table only)
Change speed 150,000 (pps)
f A f A
B C
: 150,000pps|- - - - \1
100,000pps|-
1 2 3 11 2 3
t L) t
A
A Speed change request contact turns ON.
B

Only the speed of the table 1 is changed to 150,000 pps.
C The speeds of the table 2 and 3 do not change.

B Example of operation (2) Speed direct specification, Active table to E point table
(until the completion of the operation)

Parameter Setting value

Change mode selection 0001H (Active table to E point table)
Change speed 150,000 (pps)

f“ h

f‘

<—F—uw

: 150,000pps

100,000pps

A Speed change request contact turns ON.

The speeds of all consecutive tables are changed to 150,000 pps.
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B Example of operation (For repetitive operations)

When the speed change (speed direct specification, active table only) is performed during the
positioning repeat operation, only the speed of the active table in an active repeat period is
changed.

f A
100,000pps|-——— —
1 2 3 1 2 3 1 2 3
N A A J i
' Y ' t
Repeat: 1st time Repeat: 2nd time Repeat: 3rd time
f4 A B

150,000pps
100,000pps \—
3 1 2 3 1 2 3
A A J >
Y Y Y t
Repeat: 1st time Repeat: 2nd time Repeat: 3rd time
A Only the speed of the table 1 in the first repeat period is changed to
150,000 pps.
B The speeds of the table 1 in the second and third repeat periods are
not changed.
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13.8.3 Setting Procedures and Operations (Ratio Specification Method)

W Setting procedures and operations of ratio specification method (Override)

When setting the ratio specification, the command speed is immediately reflected in the
specified ratio once the "Ratio specification" in the shared memory is changed.

f A
200,000pps |------------
100,000pps |-
50,000pps [-f-==-=-=-F--=--=------ __ —\
t
Ratio specification l 100(%) 200(%) 50(%) 100(%) l

(Note 1) The acceleration time to the change speed and the deceleration time from the
change speed follows the setting values of the active table.

(Note 2) The movement amount does not change when the speed change is performed.

B Setting parameters of ratio specification method

The following parameters are used in the target speed change function of the ratio
specification method.

Positioning operation change setting area

Unit
memory Name Default Description
No. (Hex)
UM17C00
Positioning speed Area for setting the change ratio (override) to the command
UM17C10 change speed for the positioning speed change. The speed change
UM17C20 . o K100 request by 1/0 is not necessary, and the change becomes
UM7630 Ratio specification valid when the set value (ratio) is set.
(Override) 1 to 300 (%)
UM17C70
(Note) : The unit memory numbers in the above table are for the axis 1, axis 2, axis 3, axis 4 and virtual axis from the
top.
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B Example of Operation
When changing the ratio from 100% to 150%

Parameter Setting value
Ratio specification 100 (%) to 150 (%)
300,000pps
! B
4 4 200,000pps
150,000pps
100,000pps |
200,000pps == ===--- | 4 \\225.0000ps
150,000pps;
150,000pps|--======F=======-3 |:> Y
100,000pps | -—— —
Vt S
A

The ratio specification is changed from 100 to 150 (%).

B All consecutive tables follow the set ratio.
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13.9 Movement Amount Change Function (For unit
version Ver.1.3 or later only)

13.9.1 Function Explanation

e The movement amount change function is used to change the movement amount on an
active positioning table to an arbitrary amount.

¢ Even when the movement amount is changed, the target speed is the same.

When increasing the movement amount

When decreasing the movement amount
F(+)

F-)

B Use Conditions
The use conditions of the movement amount change function are as follows.

A: Available, N/A: Not available

Single axis A
control
- +In the case of the synchronous control, the movement amount can be
Control Interpolation N/A | changed only for the master axis.
method control
(Slave axes operate according to the master axis.)
Synchronous A
control
E point A + The movement amount can be changed more than once in one table.
P point A - The movement amount cannot be changed during the deceleration in
i accordance with the stop operation.
Operation C point A Pop
pattern J point N/A | °The movement amount cannot be changed during the deceleration in
- the C point control.
JOG operation N/A
+ The movement amount cannot be changed during the dwell time in
Repeat control A the C point control.
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13.9.2 Setting Procedures and Operations

B Setting procedures and operations of movement amount change function

The movement amount change function is activated by the following procedure during a
positioning operation.

1. Set "Change movement amount" in the shared memory.

2. Turn on the "Movement amount change request" contact during a positioning operation.

* "Movement amount change reception annunciation" turns ON when the movement amount
change is actually started.

* Once the "Speed change request" contact turns OFF, the "Speed change reception
annunciation” also turns OFF.

Positioning movemen‘t«‘amount
(Before change)

100,000pls

\
\
\

v

Change movement amount

X 150,000pis

Movement amount change request

—

Positioning movement amount
change reception annunciation

—

B Setting parameters
The following parameters are used in the movement amount change function.

Positioning operation change setting area

Unit
memory
No. (Hex)

Name

Default

Description

UM17COA
- UM17C0B

UM17C1A
-UM17C1B

UM17C2A
- UM17C2B

UM17C3A
-UM17C3B

UM17C7A
- UM17C7B

Positioning movement
amount change

Change movement
amount

HO

Area for setting a change movement amount for
changing the positioning movement amount.

-1,073,741,823 to 1,073,741,823 (Specified unit
system)

(Note): The unit memory numbers in the above table are for the axis 1, axis 2, axis 3, axis 4 and virtual axis from the

top.
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13.9 Movement Amount Change Function (For unit version Ver.1.3 or later only)

B Example of operation (1) When reducing the movement amount (Change movement
amount > Current value)

Parameter Setting value
Control method Incremental
Positioning movement

amount (Before 10,000 (pls)
change)

Positioning movement 7,000 (pls)

amount (After change)

10,000pls

=

A
¥

@y — = —

7,000p|s\

t

\ A

| Movement amount change request contact ON |

B Example of operation (2) When reducing the movement amount (Change movement
amount < Current value)

Parameter Setting value
Control method Incremental
Positioning movement

amount (Before 10,000 (pls)
change)

Positioning movement 1,000 (pls)

amount (After change)

10,000pls

F(+) A

=

A
3

1,000pls \

Fe) v

\_/'t

| A

| Movement amount change request contact ON |
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B Example of operation (3) When a continuous table operation is performed
(Incremental)

Parameter Setting value

Control method Incremental

First table positioning movement

amount (Before change) 5,000 (pls)
First table positioning movement
amount (After change) 8,000 (pls)
f4 5000pls f4 8 ,000pls
> 7
1 2 1 2 \/
't 1t 't
A
A Movement amount change request contact ON
B Because of the increment setting, the stop position of the
table 2 also changes.

B Example of operation (4) When a continuous table operation is performed

(Absolute)
Parameter Setting value
Control method Absolute
First table positioning movement
amount (Before change) 5,000 (pls)
First table positioning movement
amount (After change) 8,000 (pls)
4 5000pls f4 & .000pis
> B
1 2 1 2 \/
t L t
A
A Movement amount change request contact ON
B Because of the absolute setting, the stop position of the table
2 does not change.
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B Example of operation (For repetitive operations)

When the movement amount change is performed during the positioning repeat operation,
only the movement amount of the active table in an active repeat period is changed.

f‘

A N N

1 2 3 1 2 3 1 2 3
N A N J -
Y Y Y t

Repeat: 1st time Repeat: 2nd time Repeat: 3rd time

U

f A
A B
1 2 3 1 2 3 1 2 3
Y Y Y 4 i
Repeat: 1st time Repeat: 2nd time Repeat: 3rd time
A Only the movement amount of the table 1 in the first repeat period is
changed to 8,000 pls.
B The movement amounts of the table 1 in the second and third repeat
periods are not changed.

B Auxiliary output when changing movement amounts

Even if the movement amount is changed when the auxiliary output is set in the delay mode,
the auxiliary contact turns ON at the position of the delay ratio to the movement amount
before the change. If the delay ratio is set t0100%, however, the auxiliary contact turns ON on
the completion of the operation.
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Programming Cautions

14.1 Programming Cautions

14.1.1 Turning Off Power Supply Clears Contents of Unit Memory

The unit memory data of the positioning unit will be cleared when the PLC is turned off.

14.1.2 Not Going to Other Operation from Current Operation

Automatic operation (positioning control) or manual operation (JOG operation, home return, or
pulser operation) that has started with the start contact turned ON will continue even if the
contact of other operation turns ON.

However, the stop operation (deceleration stop, emergency stop, system stop) can be
executed during other types of operation.

14.1.3 Operation with the PLC Set to PROG. Mode from RUN Mode

Automatic operation (positioning control) or manual operation (JOG operation, home return, or
pulser operation) that has started with the start contact turned ON will continue even if the
PLC is switched to PROG. mode from RUN mode.
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14.1.4 Types of Positioning Data Setting Areas

The positioning unit has a standard 600-point positioning data setting area and 25-point
extended area with the following characteristics. There are a standard area and an expansion
area in the positioning data setting area, and they have the following characteristics. Use
either of them according to the application.

B Comparison of standard area and expansion area

Items

Standard area

Extended area

No. of positioning data

25 tables

Positioning data setting
with user program

Each type of operation will be ready to
start after the data is transferred to the
unit memory (UM) area with the user

tables 600 tables +75 tables (Note 3)
Table number 1 to 600 10001 to 10100 (Note 3)
Positioning parameter
settings . .
on Configurator PM7 Available Available
(note 1)
Available
Data that has been set is downloaded
Positioning data settings along with other project data including
on Configurator PM7 the program to the CPU unit. Not available
(note 2) Positioning data will be calculated and
each type of operation will be ready to
start when the power is turned on or the
CPU unit is set to RUN mode.
Available Available

Each type of operation will be ready to
start after the data is transferred to the
unit memory (UM) area with the user

other positioning data are determined.

(note 2) ; . . )
program and a recalculation request is program. No recalculation request is
made. required.

In the case of setting positioning data In the case of setting positioning data

Characteristics with the Configurator PM7, the start will with a user program, the start will be
be quicker than that with the extended quicker than that with the standard area
area used. used.

Suitable to applications where the This is suitable for cases where

Application movement amount, target speed, and positioning data fluctuates according to

the operation results of the PLC.

(Note 1): Positioning parameters refer to operating conditions, such as the JOG operation and home return conditions
along with the limit input logic, and deceleration stop time.

(Note 2): Positioning data refers to the individual positioning information such as the movement amount, target speed,
acceleration and deceleration time, and operating pattern data, and other individual positioning information.

(Note 3) : Table numbers 10026 to 10100 are available for the unit Ver.1.5 or later.

W Calculation of reconstructing of standard area
The calculation of reconstruction (recalculation) will be required if the standard positioning
data area is overwritten with a user program. If the data is not recalculated after rewriting the
positioning table by the program, note that the operation will be executed with the previous

positioning table. The recalculation procedure is as follows:
1. Change the positioning table in the unit memory.
2. Turn ON the recalculation request signal (Y7) in the I/O area.

3. Check that the recalculation completion signal (X7) in the 1/0O area turns ON, and start a
desired type of operation.

(Note) The 1/0O numbers of the recalculation request signal (Y7) and the recalculation completion signal (X7) vary with
the first word number allocated to the unit.
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P/ A + REFERENCE

For the difference in programming method between the standard area and extended
area, refer to Section 18 Sample program.

B Unit memories of expansion areas

¢ In the expansion area, there are two areas, which are an expansion area 1 (for table
numbers 10001 to 10025) and an expansion area 2 (for table numbers 10026 to 10100).

e The expansion area 2 (for table numbers 10026 to 10100) is available for the unit Ver.1.5 or

later.
Expansion area 1
Table no. 1st axis 2nd axis 3rd axis 4th axis Virtual axis
10001 UM 02E70 UM 05670 UM 07E70 UM 0A670 UM 14670
10002 UM 02E80 UM 05680 UM 07E80 UM 0A680 UM 14680
10024 UM 02FEQO UM 057EQ0 UM 07FEQO UM OA7EO UM 147EQ
10025 UM 02FF0 UM 057F0 UM 07FFO0 UM OA7F0 UM 147F0
Expansion area 2
Table no. 1st axis 2nd axis 3rd axis 4th axis Virtual axis
10026 UM 0A850 UM O0ADOO UM 0B1B0O UM 0B660 UM 0C920
10027 UM 0A860 UM OAD10 UM 0B1CO UM 0B670 UM 0C930
10099 UM OACEO UM 0B190 UM 0B640 UM OBAFO UM 0CDBO
10100 UM OACFO UM 0B1A0 UM 0B650 UM 0BB00O UM 0CDCO

oo

There are two areas in the expansion area of positioning table. It is
recommended to select an area with consecutive UM numbers according to

the number of used tables.

Number of

necessary tables

Area and table numbers to be used

1to 25 Expansion area 1: Table numbers 10001 to 10025
26t0 75 Expansion area 2: Table numbers 10026 to 10100
76 to 100 Both the expansion areas 1 and 2 are used.

P A + REFERENCE

For details of unit memory (UM) numbers in the expansion area, refer to
"17.6.3 Positioning Data Setting Areas".

For details of the difference in program methods between the standard area

and expansion area, refer to Sample program in Chapter 18.
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Errors and Warnings

15.1 About Errors and Warnings

15.1.1 Errors and Warnings

If any operational unconformity occurs in the positioning unit, an error or warning will occur.
When an error or warning occurs, the following operation will be performed.

Errors Ocecurs in any abnormal conditions. When a motor is operating, the operation stops.
The motor stopped due to the occurrence of error will not be activated until the error clear is
executed.

Warnings Occurs if there is any operational unconformity but not abnormal.

The operation can continue even after the occurrence of warnings, and the motor continues
running if the motor is operating.

15.1.2 Check and Clearing with Configurator PM7

It is possible to check and clear data on an axis-by-axis basis by selecting [Online] — [Data
monitor] on the Configurator PM7 programming tool.

Data monitor
| Axis [Group] | Wirtual axis | 1 axiz | 2 axiz 3 axis 4 axiz
Synchronous master axis Master | @ - Virtuwal axis | @@ o-————— | -
Synchronized output | —————— Cam | @ —-— | |
Synchronous state Synchronous fAeynchronous Synchronous Azynchronous Azynchronous
Table number executing 1 ] 0 0 1]
Auxiliary output code 1] 0 0 i} ]
Gurrent value I} ] 1887122 0 —#2820
Unit conversion current value 0 pulze 0 pulse 1887122 pulse 0 pulze -62820 pulse
Pulze input value | = ——————- 1} 0 ] 1}
Devistion | ———————- ] 0 il 1]
Error code I onoon-gsni2 I 00ono-e3n43 | ----------------
Glear etrors | Glear errors | Glear errors | Glear errars |
Warning code | ————m = I ———————— I ———————— I ———————— I ————————
Glear wathing | Glear warning | Glear warting | Glear warhing | Glear warning |
A 2
Help | Cloze I
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15.1.3 Check and Clearing with User Program

B Check on error and warning information
¢ Use the dedicated command PERED (to get errors and warnings) and read information.

X160 S|
\ [ ot number
— FDF) { PERRD | U1 | U1 [DT100} Axis number
1st axis error Slot Axis Storage Get errors and
lannunciation flag number number destination warnings with the
X168 storage destination
_| |—( DF specified.

1st axis warning
annunciation flag

Error and warning codes are stored as shown below.

DT100 Error code
DT101 Warning code

B Clearing all axes with UCLR command

¢ When the dedicated UCLR command (to clear errors and warnings), the errors and warnings
on all the axes of the positioning unit will be cleared.

R100 Clears errors and
l—( DF ) [ UCLR | U1 warnings with the
Unit clear Slot number slot number
request specified.

B Clearing each axis by /O signals

e It is possible to clear errors and warnings on an axis-by-axis basis by turning ON the

error/warning clear request flags allocated to the 1/O area. The following program shows the
clearing of errors on each axis.

R100 X160
l_( DF ) I |l Y&%O Errohr clgar for
Request 1st axis error 1st axis error e
error clear annunciation clear flag
Y160 flag
1st axis error
clear flag
m 1/O signal allocation
Signal name 1st 2nd 3rd 4th Virtual
g axis axis axis axis axis
Error annunciation X60 X61 X62 X63 X67
Warning annunciation X68 X69 X6A X6B X6F
Request error clear Y60 Y61 Y62 Y63 Y67
Request warning clear Y68 Y69 Y6A Y6B Y6F

(Note 1): The I/O numbers in the above table show relative addresses based on the base word number. I/O numbers
actually used vary with the number of the slot where the unit is installed and the first word number.
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15.1.4 Error and Warning Logs

There are log areas to store the error/warning logs within the positioning unit.

Error log Up to 7 error codes can be stored for each axis.

Warnings log Up to 7 warning codes can be stored for each axis.

¢ Once an error/warning occurs, the error/warning code will be stored in the log area of the
axis causing the error.

e When an error/warning that is not related to axes occurs, such as an failure in the unit, the
error/warning code will be stored in the log areas of all the axes.

¢ The positioning setting menu of the programming tool makes it possible to check only the
latest error and warning codes on each axis.

o When referring the error and warning logs for each axis, read the following memory from the
PLC.

Error log area (unit memory) Warning log area (unit memory)
UM 00128 Error log area UM 00128] — UMO00ICO | Warning log area UM 001Co[ —
~ UM 00137| of axis 1 UM 00129 [No. of occurrences of errors ~ UM 001CF| of axis 1 UM 001C1 | No. of occurrences of warnings
UM 0012A|Error code annunciation - UM 001C2| Warning code
UM 00138 | Errorlog area UM 00128 buffer 1 UMOOIDO | Warning log area UM 001C3| annunciation buffer 1
~ UM 00147| of axis 2 UM 0012C] Errf(f)r Cé)de annunciation ~ UM 001DF| of axis 2 UM 001C4[ Warmning code
UM 0012Djbutter A UM 001C5] annunciation buffer 2
UM 00148 Error log area UM 0012E|Error code annunciation UM O001EO Warning log area UM 001C6 | Warning code
~ UM00157] of axis 3 UM 0012F | buffer 3 ~ UM O01EF] of axis 3 UM 001C7 | annunciation buffer 3
Error | UM 00130 | Error code annunciation i UM 001C8| Warning code
67| of oxisd - UM 00131 |buffer 4 UM oaro | Waminglogarea) | | 1 g01co| annuntion buffer 4
UM 00132]Error code annunciation UM 001CA| Waming code
UM 00198 Error log area UM 00133 | buffer UM 00230 |Warning log area UM 001CB| annunciation buffer 5
~ UM 001A7| of virtual axis UM 00134 | Error code annunciation ~ UM 0023F | of virtual axis UM 001CC| Warning code
UM 00135 |buffer 6 UM 001CD| annunciation buffer 6
UM 00136 | Error code annunciation UM 001CE| Warning code
UM 00137 |buffer 7 UM 001CF] annunciation buffer 7
Number of occurrences of Stores the number of occurrences of errors and warnings.
errors/warnings
Error/warning annunciation Stores error and warning codes.
buffers Errors and warnings are stored in chronological order
beginning with buffer 1, followed by buffer 2, 3, etc.
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15.2 Changes in Recovery from Errors

15.2 Changes in Recovery from Errors

15.2.1 Outline

The method to recover from error occurrence varies according to the states when errors occur.

Status if an error Description Error type
occurs

Recoverable state « After an error occurs, the operating axes stop. All errors

(Yes) « After an error occurs, the Positioning Unit can recover from the Type

error at any timing.

Unrecoverable state
(No)

+ A critical error on the positioning unit system

« If an unrecoverable error occurs, the power supply of the
positioning unit should be turned off and on.

System Error

Axis operation
error
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15.3 Error Code Table

15.3.1 System Error (from 1000H)

These are the errors that occur due to any failure within the positioning unit. The system
errors are defined as fatal errors for the system. Except for some items, the power supply

must be turned off and on again to recover from the errors.

Error

code Error name Description Object| Recovered Countermeasures
System runaway
1000H System All No
runaway If the error occurs, th_e A_LARI\/! LED axes Turn off the power supply and
on the positioning unit will be lit. turn it on again.
Hardware An error has occurred in a hardware All If an error occurs repeatedly,
1001H . No .
error test with the power supply turned on. | axes consult your Panasonic
- - representative.
1002H | Unit error Any error has occurred in the internal All No
processing. axes
Check the settings.
1003H Sr)/cfé:?sin An error has occurred in the system All Yes If an error occurs repeatedly
p 9 processing due to some reason. axes with the correct set values,
error consult your Panasonic
representative.
Tool An error in communication with the Check the connection of the
operation PC has occurred while operating the All cable connecting the PC and
1020H ) . A Yes PLC
abnormal programming tool with the positioning | axes .
end setting menu. Reboot the PC.
Check the condition of the
1030H CPU unit An alarm has occurred to the CPU All No CPU unit.
error unit. axes Turn off the power supply and
turn it on again.
. . . Check the condition of the
CPU unit The system in operation has come to All CPU unit.
1031H | operation a stop because the CPU unit is axes Yes .
mode error | switched to PROG. Mode. Set the CPU unit to RUN

Mode.
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15.3 Error Code Table

15.3.2 Axis operation error (from 3000H)

These are the errors that will occur while various operations are being executed.

Error

interpolation.

code Error name Description Object | Recovered Countermeasures
3010H Limit + signal The input on the positive side of | Each Yes Move the motor into the range
detection the limit has turned ON. axis of the limit by an appropriate
3011H Limit — signal The input on the negative side | Each Yes mode, such as JOG operation.
detection of the limit has turned ON. axis Check the limit signal is correct.
L Both inputs on the positive and -
3012H | Limitsignal negative sides of the limit have Each Yes Check the status of the limit
error axis signal.
turned ON.
Software limit The movement amount of the Each Move the motor into the range
3020H | (positive side) motor has exceeded the upper axis Yes of the software limit by an
detection limit of the software limit. appropriate mode, such as JOG
Software limit The movement amount of the Each operation.
3021H | (negative side) | motor has exceeded the lower axis Yes Check the set values of the
detection limit of the software limit. software limit.
Command Each
3025H | speed operation . Yes
axis
error 1
) . Lower the set speed.
Command The internal operation of Each .
3026H | speed operation| command speed failed due to : Yes Check the settings of the pulse
error 2 overflow. axis number per rotation and
movement amount per rotation.
Command Each
3027H | speed operation . Yes
axis
error 3
Check the set values and
parameters for the positioning
. . An error has occurred in the unit.
Axis operation - ; Each
3030H error operation processing of each axis Yes If an error occurs repeatedly
axis due to some reason. with the correct set values,
consult your Panasonic
representative.
) Each
. An error has occurred in the i If an error occurs repeatedly,
Operation - ; axis >
3031H operation processing of each Yes consult your Panasonic
abnormal end ) All .
axis due to some reason. representative.
axes
Axis group settings are changed Changing the axis group should
while the positioning unit is in be pertfqrmed WPen the axes
i operation or a stop request is are not in operation.
3032H | AXis group bP_ p preq Each Yes
operation error €ing maae. axis Do not make a stop request,
Axis group settings are outside either.
the range. Check the axis group settings.
Check the set values for
) positioning data on
. The operatl_on has stopped due interpolation.
3033H Interpolation to an error in another Each Yes
operation error | interpolation axis during axis If an error occurs repeatedly

with the correct set values,
consult your Panasonic
representative.
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Error

code Error name Description Object | Recovered Countermeasures
Axis group not The axis group settings are Changing the axis group should
settable : > Each be performed when the pulser
3034H changed while the positioning ) Yes . . :
(In pulser oI . axis operation enabled signal is
tion) unit is in pulser operation. OFF
operation :
Positioning The positioning movement Each
3035H | movement amount has exceeded the upper axis Yes Check the set value.
amount error | or lower limit.
The synchronous group is Changing the synchronous
changed while the positioning group should be performed
unit is in synchronous operation when the busy signal for the
Synchronous | ©F @ Stop request is being made. Each axes to be synchronized is
3040H | operation The settings of axis groups are a)?ig Yes OFF.
group error outside the range. It should be performed when
An error has occurred during a various stop request signals
home return while the positioning (system stop, emergency stop,
unit is in synchronous operation. deceleration stop) are OFF.
Syg::allircc));lous The home return processing is Each When performing the home
3042H P executed in synchronous . Yes return processing, cancel the
home return ) axis
error operation. synchronous control.
Check the unit setting of the
Synchronous The operation has stopped as an stopped axis.
3043H | operation error occurred on another axis Each Yes If an error occurs repeatedly
error while the positioning unit is in axis with the correct set values,
synchronous operation. consult your Panasonic
representative.
Synchronous . Changing the setting of the
operation not Zhgr;g:’?svgltgr?asnyr:e%h\r/?}?iloeutshe Each synchronous operation should
3044H | settable peratio  cnang . Yes be performed when the pulser
positioning unit is in pulser axis . . :
(In pulser operation operation enabled signal is
operation) P : OFF.
The difference between the
Synchronous | movement amounts of the target Each Check the operation of the
3045H | axis difference| axes under synchronous control axis Yes target axes for the synchronous
check error exceeded the specified operation.
difference.
‘ The automa}tic movement amount Check the operation of the
Automatic check function has detected that target axes.
3046H movement the difference between the Each Yes
amount check | instruction value and feedback axis Check the parameters of the

error

value is in excess of the preset
automatic movement amount.

automatic check function of
movement amount.
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15.3 Error Code Table

15.3.3 Set Value Error (from 4000H)

The following errors occur to various set values made in the positioning setting menu of the
programming tool and ladder programs.

Error
code

Error name

Description

Object

Recovered

Countermeasures

4000H

The settings of axis
groups are not
correct

The settings of axis
groups are not correct.

Each axis

Yes

Check the following items in the
settings of the axis group and
independent axis.

* The same axis number has
been registered in more than
one group.

* Four or more axes have been
set in one group.

* The group is composed of
one axis only.

4002H

Unit setting error

The unit system for the
axis setting is out of the
range.

Each axis

Yes

Check if the unit is one of the
followings.

pulse, um, inch, degree

4004H

Pulse number error
per rotation

The pulse number is out
of the range.

Each axis

Yes

4005H

Movement amount
error per rotation

The movement amount
is out of the range.

Each axis

Yes

Check the set value.

If the set value is out of the
range, reduce it by the
following formula.

(Pulse number per rotation) /
(Movement amount per
rotation)
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Error

code Error name Description Object |Recovered Countermeasures
- . The upper or lower limit
4010H Software limit setting value of software limit is out | Each axis Yes
error
of the range.
Limit stop - .
4020H | deceleration time The I.'m't stop deceleration Each axis Yes
time is out of the range.
error
Error stop .
4021H | deceleration time 'I_'he error stop deceleration Each axis Yes
time is out of the range.
error
Emergency stop The emergency stop
4022H | deceleration time deceleration time is out of Each axis Yes
error the range.
The settings of auxiliary
output are not correct.
A mode other than With
mode or Delay mode for the
4028H Aux_|||ary output auxiliary output mode has Each axis Yes Check the set value.
setting error been set.
N If an error occurs
Th_e aux_lllary output de_lay repeatedly with the
ratio while the positioning correct set values, consult
unit is in Delay mode is not your Panasonic
0to 100 (%). representative.
The same axis has been set
for the synchronous groups
1 and 2.
Either master axis or slave
axis has not been set.
4030H Syn_chronous group Multiple axes have been s_et Each axis Yes
setting error for the master or slave axis.
The same axis has been set
for the master and slave
axes.
The slave axis has been set
to the interpolation group.
Synctronous | peratonsetinge o e
4031H | operation mode Y ; P ; Each axis Yes
) differential check function
setting error .
are incorrect.
The pulser input mode is Check the set value.
incorrect.
. ) If an error occurs
4042H | Pulser setting error Pulser operation method is | £, oyis Yes repeatedly with the
incorrect. correct set values, consult
Pulser operation max. your Panasonic
speed is incorrect. representative.
) o Check the pulse input
The pulse input application application.
4043H Pulse operation is not set to pulser for the Each axis Yes

disabled error

axis for which pulse input is
permitted.

Set the input application
to pulser at the time of
using the pulser.
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15.3 Error Code Table

E:;':g Error name Description Object |[Recovered Countermeasures
4044H | Speed factor error The setting of the speed factor Eaph Yes
is out of the range. axis
4050H | Startup speed error The startup speed is out of the Ea_ch Yes
range. axis
JOG positioning The acceleration/deceleration Each
4080H | acceleration/deceler| method of the JOG positioning axis Yes
ation type error is out of the range.
JOG positioning N
4081H | deceleration time The‘ Qee_lere?t|on time of the JOG Eaph Yes
positioning is out of the range. | axis
error
JOG positioning The acceleration time of the Each
4082H | acceleration time JOG positioning is out of the axis Yes
error range.
4083H JOG positioning The_ t_arg_et s_peed of the JOG Eal_ch Yes
target speed error positioning is out of the range. | axis
4102H Home return target | The tan_'get speed of the home Ea_ch Yes
speed error return is out of the range. axis
Home return I
4105H | acceleration time The accelera_hon time of the Ea.Ch Yes
home return is out of the range. | axis
error
Home return N
4106H | deceleration time The decelera_tlon time of the Egch Yes
home return is out of the range. | axis
error
Home return setting | The home return setting code is | Each Check the set value.
4107H code error incorrect axis Yes
: : Xi If an error occurs repeatedly
4110H Home return creep | The creep speed of the home Each Yes with the correct set values,
speed error return is out of the range. axis consult your Panasonic
Home return representative.
return - The moving direction of the Each
4111H | returning direction S . Yes
home return is incorrect axis
error
The limit switch is disabled.
41121 | Home retumlimit | (1t occurs when the home return | Each Yes
error method is set to the limit axis
method 1 or 2.)
Home return disable Lhe pulse |npu‘t application for Each
4113H | error by the target axis is set to _ _ ac Yes
. feedback and the pulse input is | axis
synchronous setting
set to synchronous master.
4120H Coordinate origin The coordinate origin is out of Egch Yes
error the range. axis
JOG operation The target speed of the JOG Each
4201H o . Yes
target speed error | operation is out of the range. axis
JOG operation The acceleration/deceleration Each
4203H | acceleration/deceler| type of the JOG operation is axis Yes
ation type error incorrect.
JOG operation The acceleration time of the Each
4204H | acceleration time JOG operation is out of the axis Yes
error range.
JOG operation The deceleration time of the Each
4205H | deceleration time JOG operation is out of the axis Yes
error range.
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E:;':g Error name Description Object | Recovered Countermeasures
Current value update The set value of the current Each
4250H value update is out of the ; Yes
error axis
range.
) A value other than the
4301H Abs‘olute/mcremental absolute/increment is set for Egch Yes
setting error axis
the move method.
4302H | Dwell time error 'I_'he §et value of the dwell Ea_ch Yes
time is out of the range. axis
— . The specified table number is
4303H Positioning starting 0, or it exceeds the maximum Ea_ch Yes
table No. error axis
table number.
The last table of the Each
4304H | Table setting error positioning setting tables is 5 Yes
. axis
not the E point.
Positioning movement The movement amount of the Each
4400H 9r positioning operation is out of . Yes
amount setting error axis
the range.
. The acceleration/ Check the set value.
Positioning deceleration type of the Each
4401H | acceleration/deceleratio tioni yp tion i . Yes If an error occurs
n type error positioning operation is axis repeatedly with the
incorrect. correct set values,
Positioning acceleration The acceleration time of the Each consult b Panasonic
4402H i 9 positioning operation is out of ' Yes representative.
ime error axis
the range.
Positioning deceleration The_ Qeqeleration t.ime. of the Each
4403H . positioning operation is out of ] Yes
time error axis
the range.
I The target speed of the
4404H Positioning target speed positioning operation is out of Eaph Yes
error axis
the range.
4500H | Interpolation type error The sett|r_19 of the_ . Ea_ch Yes
interpolation type is incorrect. | axis
The parameter of the circular
4504H Circular interpolation |nt_erpo|at|on (su_ch as center Ea_ch Yes
not executable point or pass point) is axis
incorrect.
The error occurred while the
4505H Spiral interpolation not _posmonln_g unit is in spiral Ea_ch Yes
executable interpolation operation as the | axis

set value is incorrect.
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E:;':; Error name Description Object | Recovered Countermeasures
Check the set value.
. . The pulse input settings are | Each Check the combination
4600H | Pulse input setting error incor‘:ect. P o axis Yes of the input type, input
multiplication, and input
application.
4605H Pulse count_ value The sgt pulse count change chh Yes
change setting error value is out of the range. axis
. The operation of the
Automatic movement automatic check function of Each
4609H | amount check method . ] Yes
- movement amount is axis
setting error .
incorrect.
Automatic movement The automatic movement
) ; Each
4610H | amount correction amount correction numerator ; Yes
: . axis Check the set value.
numerator setting error | is out of the range.
Automatic movement The automatic movement
amount correction amount correction Each
4611H . . h . ’ Yes
denominator setting denominator is out of the axis
error range.
Automatic movement The automatic movement Each
4613H | amount check interval amount check interval is out axis Yes
setting error of the range.
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15.3.4 Synchronous Parameter Setting Error (from 5000H)

B Synchronous parameter: Common error (from 5000H)

E::; Error name Description Object | Recovered Countermeasures
The setting for the
synchronous master axis is
Synchronous master incorrect. Each
5000H ) . . . Yes
setting value error — Setting error (Value is axis
incorrect.)
— Own axis setting
The pulse input other than
Synchronous master "High-speed counter" Each
5001H | pulse input application | application was selected axis Yes
error when setting the synchronous
master axis to pulse input. Check the set value.
The synchronous setting If the error occurs
rquest was made in the repeatedly with the
following axis setting . correct set values,
- Its own axis (slave axis) is consult your Panasonic
) set as the master of another representative.
5002H S_ynchronous setting axis. Ea_ch Yes
disable error L axis
- The master axis is set as the
slave axis of another axis.
- Its own axis (slave axis)
belongs to the interpolation
group.
The setting for the
Synchronous slave .
; - synchronous slave single Each
5006H | single deceleration stop : U . Yes
S deceleration stop time is axis
deceleration time .
incorrect.
B Synchronous parameter: Electronic gear related error (from 5100H)
E::; Error name Description Object | Recovered Countermeasures
Electronic gear - Gear | The setting for the gear ratio Each
5100H | ratio numerator setting | numerator of the electronic axis Yes
error gear is incorrect. Check the set value.
Electronic gear - Gear | The setting for the gear ratio | - I the error occurs
5101H | ratio denominator denominator of the electronic | Yes repeatedly with the
setting error gear is incorrect. correct set values,
- - - consult your Panasonic
Elgctronlc gear - Gear | The setting for the gear ratio Each representative.
5102H | ratio change time change time of the electronic axis Yes
setting error gear is incorrect.
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B Synchronous parameter: Clutch related error (from 5200H)

Error

code Error name Description Object | Recovered Countermeasures
Clutch - Clutch ON The setting for the clutch ON | Each
5200H ) . ) g ’ Yes
trigger type setting error | trigger type is incorrect. axis
Clutch - Clutch ON .
5201H | edge selection setting The setting _for ?h‘? clutch ON Ea_ch Yes
edge selection is incorrect. axis
error
Clutch - Clutch OFF The setting for the clutch OFF | Each
5203H ) . . g ’ Yes
trigger type setting error | trigger type is incorrect. axis
Clutch - Clutch OFF )
5204H | edge selection setting The setting _for ?h‘? clutch OFF Ea_ch Yes
edge selection is incorrect. axis
error
5207H Clutch - CIchh ON The sett!ng for the clutch ON Ea_ch Yes
method setting error method is incorrect. axis
Check the set value.
seopr | Slach Clich ON el | Toe seting frine csh ON | E2ch |y | e arorcccurs
Ing 'p s - X repeatedly with the
Clutch - Clutch ON slip | The setting for the clutch ON | Each correct set values,
5209H | ; Lo . Yes .
time setting error slip time is incorrect. axis consult your Panasonic
: representative.
Clutch - Clutch ON slip The setting for the clutch ON | Each
5210H | curve selection setting ; o . Yes
slip curve is incorrect. axis
error
Clutch - Clutch OFF The setting for the clutch ON | Each
5211H h L - Yes
method setting error method is incorrect. axis
Clutch - Clutch OFF slip | The setting for the clutch OFF | Each
5212H h ] L ; Yes
method setting error slip method is incorrect. axis
Clutch - Clutch OFF slip | The setting for the clutch OFF | Each
5213H | ; Lo ’ Yes
time setting error slip time is incorrect. axis
Clutch - Clutch OFF slip )
5214H | curve selection setting The setting f_or the clutch OFF Ea_ch Yes
slip curve is incorrect. axis

error
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B Synchronous parameter: Electronic cam related error (from 5300H)

E:;':; Error name Description Object | Recovered Countermeasures
Electronic cam - Cam | o, setting for the cam
control synchronous Each
5300H . control synchronous master ) Yes
master axis cycle axis cycle is incorrect. axis
setting error 4 ’ Check the set value.
. The used cam pattern number If the error occurs
Electronic cam - Used | js out of the range. Each repeatedly with the
5301H | cam pattern no. setting ' Yes correct set values
error The used cam pattern number| axis -
. ; consult your Panasonic
is not registered. .
representative.
Electronic cam - Cam .
5302H | stroke amount setting The sett!ng for the cam stroke Eaph Yes
amount is incorrect. axis
error
B Cam pattern related error (from 5400H)
E::; Error name Description Object | Recovered Countermeasures
) The setting for the cam
5400H Cam pattern resolution pattern resolution is out of the Ea_ch Yes
setting error axis
range.
5401H Cam pattern set number The cam pattern set number Eaph Yes
setting error is out of the range. axis
. The setting for the cam
5402H Cam_pattern_ section pattern section function is out Ea_ch Yes
function setting error axis
of the range.
Cam pattern control The setting for the cam Each
5403H | start position setting pattern control start position is axis Yes
error out of the range.
The start phase setting for
5404H Ca”.‘ pattern start phase each section of cam pattern is Eaph Yes
setting error axis
out of the range. Check the set value.
Cam pattern The displacement for each Each If the error occurs
5405H | displacement setting section of cam pattern is out axis Yes repeatedly with the
error of the range. correct set values,
c " The curve number for each Each consult your Panasonic
5406H am patiern cam CUrVe | ¢qtion of cam pattern is out ac Yes representative.
no. setting error axis
of the range.
. The total number of cam
5410H Adjustment data total pattern adjustment data is out Ea_ch Yes
no. setting error axis
of the range.
. The number of cam pattern
5411H Adjgstment data no. adjustment data is out of the Eaph Yes
setting error . axis
range. (cam pattern unit)
. The control point of cam
5413H Adljustme.nt data control pattern adjustment data is out Egch Yes
point setting error axis
of the range.
Out-of-range The adjustment value of cam Each
5414H | adjustment data setting | pattern adjustment data is out axis Yes
error of the range.
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15.4 List of Warning Codes

15.4.1 Unit Warning (from BO0OH)

These are the warning codes to be given when the warnings occurred in the positioning unit.

E;’:; Error name Description Object | Recovered Countermeasures
The following request No requests from the PLC can be
signals were turned ON 9x90:1te|d whilet‘the positioning unit
by the host PLC while IS In tool operation.
the positioning unit is in The following requests, however,
tool operation. can be executed from the PLC while
- Positioning start the pc}sitioning unit is in tool
request flag (each operation.
BOOOH Tool operation axis) E;gh Yes + Deceleration stop request flag
* Home return (each axis)
request flag (each « Emergency stop request flag
axis) (each axis)
+ JOG + System stop request flag (all
forward/reverse axes)
rotation r.equest flag * Pulser operation enabled flag
(each axis) (each axis)
No requests to any axes in
operation can be executed.
The following requests, however,
The same axis was can be executed while the
requested to start even Each positioning unit is in operation.
BO10H Duplicate start | though the axis axis Yes + Deceleration stop request flag
operation has not (each axis)
completed. » Emergency stop request flag
(each axis)
» System stop request flag (all
axes)
The J-point speed
Cg?nqgeogg;tsi(: a:t(;r\tj_ When the both contacts turn ON
Eontagt turn Ol\? simultaneously, the J-point
simultaneously during positioning start contact will have a
-DOi o) riority, and the J-point speed
BO30H iimﬂ;neous the JOG positioning (J- | Each Yes ghangye contact wil‘l) be igr?ored.
C point) operation. axis _ _
start warning The J-boint contact are Make settings so that the J-point
turnedeN while the speed change contact will be turned
svstem is acceleratin ON while the positioning unit is in
Y : 9 operation at constant speed.
or decelerating the
speed
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Error

code Error name Description Object | Recovered Countermeasures
J-point speed The J-point speed Check the timing that the J-point
BO31H change request change contac_t turned Ea_ch Yes speed change request contact turns
ge req ON when J-point axis P gereq
warning 1en J-p . ON.
operation is not active.
J-point The J-point positioning o _
BO32H positioning start start contact turned ON | Each Yes Check the timing that the J-point
request warning when J-point operation | axis positioning start contact turns ON.
is not active.
The difference between
the movement amounts
of the target axes in
synchronous operation
has exceeded the
specified difference
BO45H 2%20(:;?;2?129 tr?reshold. Each Yes Check the operation of the target
. . . axis axes for the synchronous operation.
check warning | This warning occurs
when the synchronous
operation mode and
synchronous difference
check function are set
to Warning.
The automatic
movement amount
check function has
detected that the
difference between the
instruction value and
Automatic feedback value is in
BO46H movement excess of the preset Each |y Check the operation of the target
amount check | automatic movement | gxis axes.
warning amount.

This warning occurs
when the operation of
the automatic check
function of movement
amount is set to
Warning.
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Error
code

Error name

Description

Object

Recovered

Countermeasures

B048H

Movement
amount
automatic check
warning 2

The difference between
the command value and
feedback value
exceeded the specified
movement amount
automatic check value
with the movement
amount automatic
check function.

This warning occurs
under the following
conditions.

- When the command
value and feedback
value (pulse input)
exceeds the check
value when the pulse
count value has been
changed.

- When the command
value and feedback
value exceeds the
check value while home
return is not performed.

Each
axis

Yes

Check the operation of the target
axes.

BO5SOH

Out-of-range
output speed
upper limit
warning

The output exceeds the
upper limit for each
model by over 10%.
Transistor type: 500
Kpps

Line driver type: 4 Mpps

Each
axis

Yes

Check the setting for the operation
speed of the target axes.

B100H

Synchronous
setting change
disable warning

The change of the
synchronous setting
was requested on an
operating axis.

Each
axis

Yes

Changing the synchronous setting
should be performed when the busy
signal for the axes to be
synchronized is off.

B110H

Cam pattern
table reading
error warning

The operation for the
cam pattern table
reading request ended
abnormally as an
incorrect value was set
or the execution
condition was not
satisfied.

All axes

Yes

- Confirm the setting values of the
parameters required for reading
cam patterns.

- Confirm if any axes are in
synchronous operation. If any,
cancel the synchronous operation
and read the cam pattern tables.

* The details about the cause of the
occurrence of this warning are
stored in the "cam pattern reading
result" area of unit memories.
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process.

E;’:; Error name Description Object | Recovered Countermeasures
- Confirm the setting values of the
parameters required for rewriting
The operation for the cam patterns.
cam pattern table . .
rewriting request ended * Confirm if any axes are in
Cam pattern abnormally as an synchronous operation. If any,
B1111H table rewriting incorrect value was set All axes | Yes cancel the synchronous operation
error warning or the execution and rewrite the cam pattern tables.
condition was not * The details about the cause of the
satisfied. occurrence of this warning are
stored in the "cam pattern rewriting
result" area of unit memories.
An error has occurred
B304H Recalculation while recalculation Each v Check the settings for each axis
: PSR . es ) ’
error warning processing is in axis parameter and interpolation group.
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Troubleshooting

16.1 What to Do If an Error Occurs

16.1.1 Motor is not Rotating or Operating
(Pulse Output A and B LEDs are Flashing or Lit)

B Solution 1: Servo motor
Check that the servo input is ON.

‘ RO Y108 ‘
1 I
r L

PLC

° —

T I.:.:I.:I.:. ﬂ

I
E L Servo on input
=T i =y T T &
Motor driver
Positioning unit

B Solution 2
Check that the power to the driver is turned on.

(

H Solution 3
Check that the positioning unit and driver are wired correctly.

m Solution 4

Check that the pulse output coincides in setting (CW/CCW or Pulse/Sign setting) with the
driver.

16.1.2 Motor is not Rotating or Operating (Pulse Output A and B LEDs are Off)

B Solution
Review the program.

Points of confirmation
1. Check that the I/O numbers are correct.
2. Check that the start contact has not been overwritten in the program.

3. Check the input logic of the over limit switch. (The error LED is lit if the logic is incorrect.)
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16.1 What to Do If an Error Occurs

16.1.3 Reversed Rotation or Movement Direction

[Example of reversed rotation or movement direction]

(Reverse direction) (Intended direction)
I

< oooooooL >
i ///////////[ ]/////////////////

H Solution 1
Check that the positioning unit and driver are wired correcitly.

Points of confirmation

Check that the CW/CCW output or Pulse/Sign output is connected to the corresponding input
of the driver.

B Solution 2
Change the pulse output rotation direction of each axis parameter to set the reversed rotating
direction.
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17.1 Specifications

17.1 Specifications

17.1.1 General Specifications

Items

Description

Operating ambient
temperature

0°C to +55°C

Storage ambient
temperature

-40°C to +70°C

Operating ambient humidity

10% to 95%RH (at 25°C with no-condensing)

Storage ambient humidity

10% to 95%RH (at 25°C with no-condensing)

Breakdown voltage

Each external connector pin and entire power supply terminals of CPU unit
500 V AC for 1 minute

Insulation resistance

Each external connector pin and entire power supply terminals of CPU unit
100 MQ min. (at 500 V DC)

Vibration resistance

Conforming to JIS B 3502 and IEC 61131-2
5 to 8.4 Hz, 3.5-mm single amplitude
8.4 to 150 Hz, acceleration of 9.8 m/s?

10 sweeps each in X, Y and Z directions (1 octave/min)

Shock resistance

Conforming to JIS B 3502 and IEC 61131-2
147 m/s? min in X, Y, and Z directions three times each.

Noise resistance

1,000 V [p-p], pulse width of 50 ns/1 ps (by noise simulator)

Environment

Free from corrosive gases and excessive dust.

EC Directive applicable
standard

EMC directive: EN 61131-2

Overvoltage category

Category Il or lower

Pollution degree

Pollution degree 2 or lower

Internal current
consumption

120 mA or less

Weight

Approx. 145g
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17.1.2 Performance Specifications

Description
Items - :
2-axis type 4-axis type
Product no. AFP7PP02T AFP7PPO2L AFP7PP04T AFP7PP04L
Voltage output type Transistor Line driver Transistor Line driver
No. of control axes 2-axis 4-axis

Interpolation control

2-axis linear interpolation,
3-axis linear interpolation,
2-axis circular interpolation and
3-axis spiral interpolation

2-axis linear interpolation
2-axis circular interpolation

No. of occupied I/O points

Input: 192 points/Output: 192 points

Startup speed 3 ms max. in standard area and 5 ms max. in expansion area
aﬁlr:g)c? specification Increment (specified relative position), Absolute (absolute positioning)

Position specified unit

Pulse

pm (select a minimum instruction unit of 0.1 um or 1 ym)

inch (select a minimum instruction unit of 0.00001 inch or 0.0001 inch)
degree (select a minimum instruction unit of 0.1 degree or 1 degree)

Position reference range

Pulse: -1,073,741,823 to +1,073,741,823 pulses

pm (0.1 pm): -107,374,182.3 to +107,374,182.3 pm

pum (1 pm): -1,073,741,823 to +1,073,741,823 um

inch (0.00001 inch): -10,737.41823 to +10,737.41823 inches
inch (0.0001 inch): -107,374.1823 to +107,374.1823 inches
degree (0.1 degree): -107,374,182.3 to +107,374,182.3 degrees
degree (1 degree): -1,073,741,823 to +1,073,741,823 degrees

Speed reference range

Pulse: 1 to 32,767,000 pps

pm: 1 to 32,767,000 um/s

inch: 0.001 to 32,767.000 inch/s
degree: 0.001 to 32,767.000 rev/s

Operation max. speed

500 kpps | 4 Mpps | 500 kpps | 4 Mpps

Acceleration/deceleration
pattern

Linear acceleration/deceleration
S-shaped acceleration/deceleration

Acceleration time

Automatic operation
Positioning control

0 to 10,000 ms (adjustable in 1-ms increments)

Deceleration time

0 to 10,000 ms (adjustable in 1-ms increments)

No. of positioning tables

Each axis: 600 points in standard area and 25 points in extended area
100 points (Note 1)

Independent

PTP control (E- and C-point control)
CP control (P-point control)

Speed control (J-point control)

JOG positioning control (J-point control)

2-axis
interpolation

Linear interpolation: E-, P-, C-point control; composite speed or long-
axis speed specification

Circular interpolation: E-, P-, C-point control; center or passing point
specification

Control method

3-axis
interpolation

Linear interpolation: E-, P-, C-point control; composite speed or long-
axis speed specification

Circular interpolation: E-, P-, C-point control; center or passing point
specification

Other functions

Dwell time: 0 to 32,767 ms (Settable by 1 ms), auxiliary output contact,
auxiliary output code

(Note 1): From the unit Ver.1.5 or later, the positioning table expansion area has been increased from 25 points to

100 points.
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17.1 Specifications

Items

Description

2-axis type 4-axis type

Product no.

AFP7PPO2T, AFP7PPOAT,
AFP7PPO2L AFP7PP0O4L

Automatic operation

Master axis

Selectable from real axes, virtual axes and pulse
inputs.

Slave axis

Max. 2 axes Slave axis

Operation setting

Gear ratio setting

Electronic gear

Operation method

Direct method, acceleration/deceleration method

Electronic clutch

Clutch ON trigger: Contact input

Direct method: Direct method, linear slide
method

Synchronous operation

Cam curve

Select from 20 types. Multiple curves can be
specified within phase (0 to 100%)

Electronic cam

Resolution

1024, 2048, 4096, 8192, 16384, 32768

No. of cam patterns

4 to 16 (According to resolution)

Manual operation

Speed reference range

Pulse: 1 to 32,767,000 pps

um: 1 to 32,767,000 um/s

inch: 0.001 to 32,767.000 inch/s
degree: 0.001 to 32,767.000 rev/s

Acceleration/deceleration pattern

Linear acceleration/deceleration
S-shaped acceleration/deceleration

JOG operation

Acceleration time

0 to 10,000 ms
(adjustable in 1-ms increments)

Deceleration time

0 to 10,000 ms
(adjustable in 1-ms increments)

Speed reference range

Pulse: 1 to 32,767,000 pps

um: 1 to 32,767,000 um/s

inch: 0.001 to 32,767.000 inch/s
degree: 0.001 to 32,767.000 rev/s

Acceleration/deceleration pattern

Linear acceleration/deceleration

Acceleration time

Home return

0 to 10,000 ms
(adjustable in 1-ms increments)

Deceleration time

0 to 10,000 ms
(adjustable in 1-ms increments)

Return method

DOG methods (3 types), limit methods (2 types),
data set method, and home position method

Pulser operation (Note 2)

Operates in synchronization with pulser input

Stop functions

Stop operation type

System stop, emergency stop, limit stop, error
stop, deceleration stop, pause

Stop deceleration time

The system stops when the deceleration time of
all axes reaches 0.

The deceleration time of emergency stop, limit
stop, error stop, deceleration stop and pause is 0
to 10,000 ms. (Settable by 1 ms.)
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Specifications

Description
Items = =
2-axis type 4-axis type
Counting Counting range -2,147,483,648 to 2,147,483,648 pulses

. range
@ High-speed
S counter Max. counting 1 MHz
8 function (Note | speed
'g 2) Inout mode 2-phase (phase difference) input, direction discrimination input, and
& P individual input (with multiplier function for each mode)
g 2-point limit inputs, home input, near home input, servo ON output,
@] deviation counter output, software limit function

(Note 2): The pulser operation function and high-speed counter function use the same pulse input terminal. Therefore,
the both functions cannot be used simultaneously.
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17.2 1/0 Number Allocation

17.2

/0 Number Allocation

The following I/0 numbers indicate offset addresses. The 1/0O numbers actually allocated are
based on the first word number allocated to the unit.

Example) If the first word number of the unit is 10, the positioning ready signal will be X100.

Contact

allocation Target axis Name Description
Ready Indicates that the unit is ready to operate internally, and announces the
X0 All axes
announce start of the system.
X1 - - -
E;e;rgirt]able Reads cam tables when the cam table reading request contact (Y2)
X2 All axes 9 turns ON. This contact turns ON after the completion of the reading of
completion cam tables
annunciation '
I(’De?lvrﬂgﬁble Rewrites cam tables when the cam table rewriting request contact (Y3)
X3 All axes 9 turns ON. This contact turns ON after the completion of the rewriting of
completion cam tables
annunciation '
Tool Contact to indicate that the positioning unit is in tool operation.
o | X4 All axes operationin | The start from 1/O is not available during the Tool operation. A warning
é progress will occur if you attempt to do so.
Makes axis group setting changes in the unit with the axis group setting
X5 All axes Axis group request contact (Y5) turned ON after making setting changes in the axis
setting done | group with the program. The contact turns ON upon completion of the
setting changes.
X6 - - -
If the recalculation request contact (Y7) turns ON, the positioning data of
the unit memory (standard area) will be restructured. This contact will
turn ON after restructuring completes.
Recalculation . . . .
X7 All axes done If the recalculation request contact (Y7) turns ON again, this contact will
be off once.
Note) It is used only when the positioning data has been rewritten by
ladder programs.
X8-XF | - - -
X10 1st axis
X1 2nd axis Turns ON only if there is servo ON output with servo ON signals
- Servo lock
X12 3rd axis (Y8 to YB).
X13 4th axis
X14-
X17 - - -
é X18 1st axis
X19 2nd axis . L .
- BUSY Turns ON when the corresponding axis is operating.
X1A 3rd axis
X1B 4th axis
X1C-
X1E B B B
X1F Virtual axis | BUSY Turns ON when the virtual axis is operating.
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Specifications

Contact

allocation Target axis Name Description
X20 1st axis Turns on when an operation command for the corresponding axis is
X21 | 2nd axis completed.
22 | 3rd axi Operation Turns ON when the operation for all the tables completed for P-point
ra axis done control and C-point control of the automatic operation.
X23 4th axis After thi_s con_tact turns ON, the ON-state will continue until the next
control is activated.
X24- | _ _
X26
Q X27 | Virtual axis Sé):éatlon Turns ON when the operation instruction to the virtual axis is completed.
=
X28 Ist axis Turns ON when the home return operation for the corresponding axis is
X29 | 2nd axis Home return | completed.
X2A | 3rd axis done After this contact turns ON, the ON-state will continue until the next
2B | 4th axis control is activated.
X2C-
X2E | B B
) . Home return | Turns ON when the home return operation for the virtual axis is
X2F | Virtual axis
done completed.
X30 Ist axis A contact to monitor external home position input signal for the
X31 | 2nd axis Home corresponding axis.
X32 | 3rd axis position The input logic can be changed in the parameter-setting menu of the
X33 | 4th axis Configurator PM7.
X34-
% X37 |~ - -
X38 Ist axis A contact to monitor external near home position input signal for the
X39 | 2nd axis corresponding axis.
Near home ] ) . .
X3A | 3rd axis The input logic can be changed in the parameter-setting menu of the
3B | 4th axis Configurator PM7.
X3C-
X3F |~ - -
X40-
X47 | B B
X48 1st axis
X49 | 2nd axis Auxiliary Turns ON when the corresponding positioning table of the
3 | X4A | 3rd axis contact corresponding axis is executed.
= X4B | 4th axis
X4C-
X4E | B B
X4F | Virtual axis Auxiliary Turns ON when the corresponding positioning table of the virtual axis is
contact executed.

17-8




17.2 1/0 Number Allocation

Conta_c - Target Name Description
allocation axis
X50 1t axi Limit + Monitor contact of the limit + and limit —.
st axis
X51 Limit - Decelerates to stop when the limit input that is on an extension of the
X52 Limit + operating direction turns ON while the positioning unit is in positioning
2nd axis |m| operation, JOG operation, or pulser operation.
X53 Limit - The deceleration stop time during the limit input can be changed in the unit
L [ X54 Limit + memory.
z 3rd axis . . . .
= [xs5 Limit - It will be the contact for the automatic inversion when performing a home
return.
X56 Limit + ) ) ) )
Ath axis The input logic can be changed in the parameter-setting menu of the
X57 Limit - Configurator PM7.
X58-
X5F | B B
X60 | 1st axis Turns ON when an error occurs on the corresponding axis.
X61 | 2ndaxis | Error The contacts of all axes turn ON if all axes have errors.
X62 | 3rdaxis | @nnunciation | rpe yetails of the error can be confirmed in the error annunciation area of
X63 | 4th axis the unit memory.
X64-
X66 | B B
X67 antual Error o Turns ON when an error occurs on the virtual axis.
Q axis annunciation
= | X68 | 1staxis Turns ON when a warning occurs on the corresponding axis.
i arnin e contacts of all axes turn if a warning occurs on all axes.
X69 | 2nd axis | warning Th tacts of all turn ON if [
X6A | 3rdaxis | @nnunciation | o yetails of the warning can be confirmed in the warning annunciation
X6B | 4th axis area of the unit memory.
X6C-
X6E | B B
X6F Vn?tual Warmng . Turns ON when a warning occurs on the virtual axis.
axis annunciation
5 | X70-
< _ _ _
< | X7F
Changes synchronous settings in the unit with the synchronous setting
Svnchronous request contact (Y80 to Y83) turned ON after changing the settings of
X80 | 1staxis sgttin done synchronous control with the program. The contact turns ON upon
9 completion of the setting changes. This contanct turns OFF with the
synchronous setting request contact (Y80 to Y83) turned OFF.
X81 | 2nd axis
X82 | 3rd axis
X83 | 4th axis
§
X84-
= X87 |~ B B
X88 | 1staxis Turns ON when the synchronous operation of the positioning unit is
: canceled with the synchronous setting cancel request contact (Y88 to Y8B
X89 | 2nd axis Synehronous | {nci O y g g ( )
i cancel alarm
X8A | 3rd axis The synchronous operation axes cannot be executed if this contact is ON
X8B | 4th axis for the axes.
X8C-
X8F |~ B B

17-9




Specifications

Conta.c : Target Name Description
allocation axis
X90 It axis Slave axis Makes gear ratio changes with the slave axis gear ratio change request
X91 2nd axis gear ratio contact (Y90 to Y93)
X92 3rd axis change The contact for the corresponding axis will turn ON after the gear ratio is
- annunciation changed.
X93 4th axis
X94-
) X97 - - -
= | x98 1st axis The clutch will start operating when the slave axis clutch ON re-request
x99 ond axis | Slave axis contact (Y98 to Y9B) or clutch OFF request contacts (Y100 to 103) turn
- clutch operation | ON.
X9A 3rd axis annunciation The contact for the corresponding axis will turn ON after completion of
X9B 4th axis the operation of the clutch.
X9C-
X9F B B B
§ X100-
£ | X10F - - -
X110 1st axis Positioning
X111 2nd axis | speed change | Starts the speed change operation when the positioning speed change
- request request contact (Y110 to Y113) turns ON. Contacts for corresponding
X112 | 3rd axis reception axes (X110 to X113) will turn ON when he request is accepted.
X113 4th axis annunciation
X114
X116 |~ B B
Positioning
Virtual speed change | Starts the speed change operation when the positioning speed change
X117 axis request request contact (Y117) turns ON. The contact for the corresponding axis
reception (X117) will turn ON when he request is accepted.
- annunciation
x | X118 1st axis Positioning
= X119 2nd axis movement Starts the movement amount change operation when the positioning
amount change | movement amount change request contact (Y118 to Y11B) turns ON.
X11A | 3rd axis request Contacts for corresponding axes (X118 to X11B) will turn ON when he
- reception request is accepted.
X11B [ 4th axis annunciation
X11C
X1E | B B
Positioning
movement Starts the movement amount change operation when the positioning
X11F Virtual amount change | movement amount change request contact (Y11F) turns ON. The
axis request contact for the corresponding axis (X11F) will turn ON when he request
reception is accepted.
annunciation
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17.2 1/0 Number Allocation

Conta.ct Target axis Name Description
allocation
YO Contact for requesting the system stop. When it turns ON, all axes
All axes System stop . o
will stop at the deceleration time 0.
Y1 - - _
Y2 Cam table readin Turn ON this signal for reading cam tables.The cam table of a
All axes 9 specified cam pattern number will be read when this signal turns
request ON
Y3 Cam table rewritin Turn ON this signal for rewriting cam tables.The cam table of a
All axes 9 specified cam pattern number will be rewritten when this signal
request
turns ON.
Y4 - - -
Y5 All axes Axis group setting | This contact will turn ON after the axis group settings are
change request changed.
Y6 - - -
Turns ON this signal when each positioning data (standard area)
I~ in the unit memory was changed.
s The positioning data after the table number starting the
Request recalculation specified in the unit memory can be restructured and
Y7 All axes recglculation will be executable by turning ON this signal.
When restructuring of the positioning data completes, the
recalculation done contact (X7) will turn ON.
Note) It is used only when the positioning data has been rewritten
by ladder programs.
Y8 1st axis The serve ON signal for the corresponding axis turns ON at the
Yo 2nd axi ON edge of this contact.
nd axs The servo ON signal will not turn OFF automatically while the
YA 3rd axis Servo ON positioning unit is in program mode.
To turn OFF the servo ON signal, turn ON the servo OFF request
YB | 4th axis (Y50 to Y53).
(The operation is the edge type.)
YC-
YF B B B
Y10 | 1staxis Requests the positioning control of the corresponding axis.
- The starting table is specified in the area for specifying the
Y11 | 2nd axis o positioning control starting table number in the unit memory.
Positioning start o
Y12 | 3rd axis (The operation is the edge type.)
If this contact turns ON while the positioning unit is in tool
Y13 | 4th axis operation, a warning will be output.
Y14-
Y16 | B B
% Y17 | Virtual axis Positioning start Requests the positioning control of the virtual axis.
Y18 | 1staxis Requests the home return of the corresponding axis.
Y19 | 2nd axis ion i
. Home return start (The operation is the edge type.)
Y1A | 3rd axis If this contact turns ON while the positioning unit is in tool
Y1B | 4th axis operation, a warning will be output.
Y1C-
Y1E | B B
v1FE | Virtual axis Home return start Requ.ests the_ hpme re‘turn of the virtual axi;. The home return of
the virtual axis is possible only by data setting.
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Specifications

Contact

allocation Target axis Name Description
Y20 JOG forward
1st axis
Y21 JOG reverse
Y22 . JOG forward Requests the JOG operation for the corresponding axis.
Y23 2nd axis JOG reverse (The operation is of level type.)
Y24 ard axi JOG forward
rd axis If this contact turns ON while the positioning unit is in tool
S5 JOG reverse operation, a warning will be output.
= [va6 JOG forward
4th axis
Y27 JOG reverse
Y28-
Y2E |~ - -
Y2E Virtual axis JOG forward Requests the JOG operation of the virtual axis.
Y2F JOG reverse (The operation is of level type.)
Y30 | 1staxis
- Requests the emergency stop of the corresponding axis.
Y31 | 2nd axis o
- Emergency stop (The operation is of level type.)
Y32 | 3rd axis L
Note) The deviation counter cannot be cleared.
Y33 | 4th axis
Y34-
Y36 | B B
X Y37 | Virtual axis Emergency stop Requests the emergency stop of the virtual axis.
= |38 | 1staxis
- Requests the deceleration stop of the corresponding axis.
Y39 | 2nd axis . o
- Deceleration stop (The operation is of level type.)
Y3A | 3rd axis L
Note) The deviation counter cannot be cleared.
Y3B | 4th axis
Y3C-
Y3E | B B
Y3F | Virtual axis Deceleration stop Requests the deceleration stop of the virtual axis.
Y40 | 1staxis
Y41 | 2nd axis Pulser operation Requests the permission for the pulser operation of the
Y42 | 3rd axis enabled corresponding axis. (The operation is of level type.)
Y43 | 4th axis
Y44-
Y46 | B B
va7 | Virtual axis Pulser operation Re_-quests the permission for the pulser operation of the virtual
enabled axis.
Y48 | staxis By turning ON this signal while the positioning unit is in J-point
Y49 | 2nd axis J-point speed operation, the speed changes to the target speed in the specified
Y4A | 3rd axis change contact acceleration/deceleration time and pattern.
Y4B | 4th axis (The operation is the edge type.)
Y4C-
Y4E |~ B B
By turning ON this signal while the JOG positioning (J-point)
Y4F | Virtual axis J-point speed operation is performed for the virtual axis, the speed changes to
§ change contact the target speed in the specified acceleration/deceleration time
< and pattern.
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17.2 1/0 Number Allocation

Conta.ct Target axis Name Description
allocation
Y50 | 1staxis
- Turns OFF the servo ON signal for the corresponding axis.
Y51 2nd axis Servo OFF ] . )
The servo ON signal is turned OFF at the ON edge of this contact.
Y52 | 3rd axis request o
(The operation is the edge type.)
Y53 | 4th axis
Y54-
Y57 | B B
o | Y58 | 1staxis
g Y59 | 2nd axis J-point The positioning unit will go to the next table processing when this signal
positioning turns ON during the JOG (J-point) positioning of the corresponding axis.
YSA | 3rd axis start (The operation is the edge type.)
Y5B | 4th axis
Y5C-
Y5E | B B
v5F | Virtual axis J;)ps?tiinotnin The positioning unit will go to the next table processing when this signal
gtart 9 turns ON during the JOG (J-point) positioning of the virtual axis.
Y60 | 1staxis Requests the error clear of the corresponding axis.
Y61 | 2nd axis Error clear The processing to recover from errors is performed and the error logs are
Y62 | 3rd axis request cleared by turning ON this signal.
Y63 | 4th axis Note) Unrecoverable errors cannot be recovered even if this signal turns ON.
Y64-
Y66 | B B
Y67 | Virtual axis Error clear Requests the error clear of the virtual axis.
g request
= | Y68 | 1staxis
Y69 | 2nd axis Request Requests the warning clear of the corresponding axis.
Y6A | 3rd axis warning clear | The warning logs are cleared by turning ON this signal.
g log Yy 9 9
Y6B | 4th axis
Y6C-
Y6E |~ B B
Y6F | Virtual axis Rquest Requests the warning clear of the virtual axis.
warning clear
S |Y70-| _ 3
< | Y7F
Y80 | 1staxis This contact will turn ON after the synchronous operation settings are
Y81 | 2nd axis Sytr;fshronous changed.
settin
Y82 | 3rd axis reque%t Turn ON this contact for reflecting the setting changes in the synchronous
Y83 | 4th axis control common area of the unit memory. This flag is an edge trigger.
Y84-
Y87 |~ B B
[ee]
§ Y88 | 1staxis Turns ON the contact for the axis to cancel the synchronous operation.
Y89 | 2nd axis The unit will not perform the synchronous operation of the axis for which
Y8A | 3rd axis Sg:é:glrcr)golzj:st this contact is ON.
q Turn ON this contact for canceling the synchronous state temporarily
Y8B | 4th axis during synchronous control. To make the synchronous state, turn OFF this
contact.
Y8C-| _ _
Y8F
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Conta.c ; Target axis Name Description
allocation
Y90 Istaxis . A gear ratio change is made with the contact for the corresponding
Y91 2nd axis Slave axis axis turned ON while the positioning unit is in synchronous
- gear ratio change operation
Y92 3rd axis request o
Y93 4th axis (The operation is the edge type.)
Y94-
@ Y97 - - -
= | Y98 1st axis The engagement of the clutch starts by turning ON the contact for
Y99 2nd axis Slave axis the cotrrespondlng axis while the positioning unit is in synchronous
von T30 clutch ON operation.
rd axis request No axes start unless the clutch is used.
Y9B | 4th axis (Set the operation to level type, rising edge, or falling edge.)
Y9C-
YOF B B B
Y100 | 1st axis The disengagement of the clutch starts by turning ON the contact
for the corresponding axis while the positioning unit is in
Y101 | 2nd axis . synchronous operation.
Save axis N tart unless the clutch i d
o Y102 | 3rd axis clutch OFF o axes start unless the clutch is used.
g request (Set the operation to rising edge or falling edge.)
Y103 | 4th axis These signals will be disabled while the slave axis clutch ON
request signal is set to level type.
Y104-
Y10F |~ B B
Y110 | 1staxis
Y111 | 2nd axis Positioning speed Starts the speed change operation when the positioning speed
Y112 | 3rd axis change request change request contact (Y110 to Y113) turns ON.
Y113 | 4th axis
Y114 | - -
-Y116
) . | Positioning speed Starts the speed change operation when the positioning speed
- Y117 | Virtual axis change request change request contact (Y117) turns ON.
§ Y118 | 1st axis
Y119 | 2nd axis Positioning Starts the movement amount change operation when the
- movement amount positioning movement amount change request contact (Y118 to
Y11A | 3rd axis change request Y11B) turns ON.
Y11B | 4th axis
Y11C | _ _ _
-Y11E
Positioning Starts the movement amount change operation when the
Y11F | Virtual axis | movement amount | positioning movement amount change request contact (Y11F) turns

change request

ON.
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17.3 Entire Configuration of Memory Unit Area

17.3 Entire Configuration of Memory Unit Area

The unit memory is in control of parameter and positioning data set values for the positioning

unit.

All set values are set with the programming tool software or a user program.

Area name

Unit memory

Name of each individual area

address
Setting parameter control area
Operating speed factor area
Axis group setting area
Current value update data area
Positioning table setting area
Common UM 00000 Positioning control area
area to UM 003FF 9
Error annunciation & clear area
Warning annunciation & clear area
Pulse count control area
Synchronous control monitor area
System operation setting area
1st axis Each axis information & monitor area
Each axis 2nd axis Each axis information & monitor area
information UM 00400 - — - -
area to UM 007FF 3rd axis Each axis information & monitor area
(Note) 4th axis Each axis information & monitor area
Virtual axis Each axis information & monitor area
Parameter setting area
UM 00800 1st axi — -
to UM 02FFE staxis Positioning data setting area
(600 standard points and 25 expansion points)
Parameter setting area
UM 03000 .
to UM O57EF 2nd axis Positioning data setting area
(600 standard points and 25 expansion points)
Parameter setting area
UM 05800 . — -
Each axis to UM O7FEE 3rd axis Positioning data setting area
setting (600 standard points and 25 expansion points)
Parameter setting area
UM 08000 ’ — -
to UM OA7EF 4th axis Positioning data setting area
(600 standard points and 25 expansion points)
UM 0A850 1st axis -4th axis e . . .
to UM OCEEF Virtual axis Positioning data setting area (75 expansion points)
Parameter setting area
UM 12000 Virtual axi — -
to UM 147FF irtual axis Positioning data setting area

(600 standard points and 25 expansion points)

(Note): Check that the positioning done flag (X0) is turned ON in the case of reading each axis information area with a

program.
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Unit memory

Area name address Name of each individual area
Synchronous control common setting area
UM 16000 ) Electronic gear setting area
1st axis
to UM 1606F Clutch setting area
Electronic cam setting area
Synchronous control common setting area
UM 16070 . Electronic gear setting area
2nd axis -
to UM 160DF Clutch setting area
Synchronous Electronic cam setting area
control setting -
area Synchronous control common setting area
UM 160E0 . Electronic gear setting area
3rd axis
to UM 1614F Clutch setting area
Electronic cam setting area
Synchronous control common setting area
UM 16150 . Electronic gear setting area
4th axis -
to UM 161BF Clutch setting area
Electronic cam setting area
UM 17C00 1st axis Speed change setting area
to UM 17COF Movement amount change setting area
UM 17C10 ond axis Speed change setting area
Positioning to UM 17C1F Movement amount change setting area
operation UM 17C20 3rd axis Speed change setting area
change to UM 17C2F Movement amount change setting area
setting area UM 17C30 4th axis Speed change setting area
to UM 17C3F Movement amount change setting area
UM 17C70 Virtual Speed ch .
to UM 17C7F axis peed change setting area
Cam pattern UM 18000 ) Cam pattern setting area
editing area to UM 1805F Cam pattern reading/rewriting execution confirmation area

e Be sure not to execute writing in the reserved area for the system.

e For reading each axis information area with the program, check if the ready
positioning flag (X0) turns ON before reading it.
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17.4 Details of Common Area in Unit Memory

17.4 Details of Common Area in Unit Memory

17.41 Common Area Configuration

The common area is allocated to the head of the unit memory to make common settings for
each axis.

UM 00000

UM 003FF
UM 00400

UM 007FF
UM 00800

UM 16000

UM 16400

UM 17C00

UM 17C7F

UM 18000

UM 1805F

Unit memory map

Each axis
information area

Each axis setting
area

Synchronous
control setting area

Positioning
operation change
setting area

Cam pattern
editing area

UM 00085

Setting parameter control area

UM 00088

Operation speed rate area

UM 000B0 - UM 000B4

Axis group setting area

UM 000CO - UM 000D7

Current value update data area

UM 00100 - UM 00107

Positioning table setting area

UM 00108 - UM 0010F

Positioning control area

UM 00111 - UM 001A7

Error annunciation & clear area

UM 001A9 - UM 0023F

Warning annunciation & clear area

UM 00240 - UM 0024F

Pulse count control area

UM 002B0 - UM 002BF

Synchronous control monitor area

UM 00389

System operation setting area
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17.4.2 Setting Parameter Control Area

Set a recalculation starting table number in order to recalculate the positioning data in the

standard area.

Unit
memory Name Default Description
no. (Hex)
Recalculation If the ON state of the recalculation request signal (contact Y7) is
UM 00085 | starting table U1 detected, the positioning unit will recalculate positioning data on all axes
number beginning with this table number up to number 600.

17.4.3 Operating Speed Factor Area

This is an area that all operations related to axis operations are performed at a specified rate

of operation speed.

Unit
memory Name Default Description
no. (Hex)
. All operations relating to axes (positioning, JOG, home return) can be
UM ooogg | Operating U100 | performed at the specified rate.
speed factor . .
Setting range: 1 to 100, Unit: %

17.4.4 Axis Group Setting Area

Set an interpolation group on an axis-by-axis basis in this area.

Unit
memory Name Default Description
no. (Hex)
Make independent and interpolation settings for each axis in this area. In
UM 000BO Group A axis Ho | the case of interpolation, each axis belongs to group A, B, C, or D. For
settings example, if the 1st, 2nd, and 3rd axes belong to group A for three-axis
interpolation, set the three corresponding bits for the interpolation settings
for group A to 1. In the case of single independent settings, the axis will
Group B axis not belong to any group. Then turn ON the corresponding bit for the
UM 000B1 settings HO | following independent axis settings. Maximum number of interpolation
axis per group is 3. The same axis cannot be set in more than one group.
A maximum of three axes can be set for interpolation per group.
i Duplicated settings for the same axis in different groups are not possible.
UM o002 | Group C axis HO P 9 grodp P
settings - —
bit Name Default | Description
0 Group attribute of 1st axis 0 0: Not belong to the
- - interpolation group.
1 Group attribute of 2nd axis | 0 1: An error occurs if more
G D axi 2 Group attribute of 3rd axis | 0 ;ﬁiﬂ:t?enlz:;nzettot?hl in the
roup D axis
UM 000B3 Settings HO 3 Group attribute of 4th axis | 0 interpolation group, or the
same axis is setto 1 in
another group..
15to 4 - — -
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17.4 Details of Common Area in Unit Memory

Unit
memory Name Default Description
no. (Hex)
HO Set the corresponding bit to 1 in this area if the axis is not related to
interpolation.
bit Name Default Description
0 Group attribute of 1staxis | 0 0: Belong to the
1 Group attribute of 2nd 0 interpolation group, or not
UM 000B4 Independent axis set as used axes.
axis settings 2 Group attribute of 3rd axis 0 1: An error occurs when
3 Group attribute of 4th axis | 0 setting the interpolation
group of independent axis
(that does not belong to
the interpolation group).
15t0 4 — — —

17.4.5 Current Value Update Data Area

To change the current value of each axis under the control of the positioning unit, store the
changed coordinates in this area and turn ON the current value update request flag.

Unit
memory Name Default Description
no. (Hex)
Only when the corresponding bit for each axis changes to 1 from 0, the
current coordinate controlled by the positioning unit to the following
current value.
After the change, the positioning unit will clear the corresponding bits to 0
automatically.
bit Name Default | Description
0 Current value update 0 0: No change
Current value request for 1st axis 1: Update the current value of
UM 000C0 dat t HO 1 Current value update 0 the corresponding axis
update reques request for 2nd axis (The positioning unit will
flag 2 Current value update 0 set the value to 0
request for 3rd axis automatically after
3 Current value update 0 execution.)
request for 4th axis
6to4 - -
7 Current value update 0
request for virtual axis
15to 8 - - -
Current value
UM 000C8 | update Ko
-UM 000C9 | coordinate of
1st axis
Current value
UM 000CA | update KO
-UM 000CB | coordinate of
2nd axis
Current value
UM 000CC | update KO Stores the coordinate value to be preset as the current value of each
-UM 000CD | coordinate of axis.
3rd axis
Current value
UM 000CE | update Ko
-UM 000CF | coordinate of
4th axis
Current value
UM 000D6 | update Ko
-UM 000D7 | coordinate of
virtual axis
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17.4.6 Positioning Control Starting Table Number Setting Area

Set the starting table number of positioning data on each axis at the time of staring positioning

control.
The setting ranges are 1 to 600 for the standard area and 10001 to 10100 for the extended

area.

Unit
memory Name Default Description
no. (Hex)
UM 00100 The startin_g‘tat_ale number ‘ U1
for the positioning control of 1st axis
The starting table number
UM 00101 for the positioning control of 2nd axis U1
- Stores the table number of each axis starting the
UM 00102 | The starting table number ‘ U1 position control.
for the positioning control of the 3rd axis )
- Setting range: Standard area: 1 to 600,
UM 00103 | The starting table number U1 Expansion area: 10001 to 10100
for the positioning control of 4th axis
The starting table number
UM 00107 | for the positioning control of the virtual U1
axis

(Note 1):Table numbers 10026 to 10100 are available for the unit Ver.1.5 or later.

17.4.7 Positioning Control Area

Set the number of repetitions of positioning control per axis. The positioning control operation
will be complete after repeating the operation for a specified number of times. The repeat
count is changed to the default value on completion of the operation.

Unit
memory Name Default Description
no. (Hex)
UM 00108 Numt_x_er of 1st axis positioning uo
repetitions
. e Stores the number of times for repeating the
UM 00109 L\é%rgt?tiecl)’ncg 2nd axis positioning uo operation starting from the position control
- — starting table number until the E point.
UM 0010A | Number of 3rd axis positioning U0 | Setting range: 0 to 255
repetitions
Number of 4th axi itioni When 255 is stored, the positioning control is
UM 0010B umt_tgr 0 axis positioning uo repeated unlimitedly until the operation is
repetitions stopped.
UM 0010F Numt_>_er of Virtual axis positioning uo
repetitions

17-20



17.4 Details of Common Area in Unit Memory

17.4.8 Error Annunciation & Clear Area

This is an area in which the number of occurrences of errors and error codes are stored. For

details of the operation, refer to “Chapter15 Errors and Warnings®.

Unit
memory no. Name Description
(Hex)
Clears errors on an axis-by-axis basis.
bit Name Default Description
0 Error clear for 1st axis 0 0: No error clear
1 Error clear for 2nd axis 0 0 to 1: Error clear executed
2 Error clear for 3rd axis 0 (The positioning unit will
Error clear settings on an 3 Error clear for 4th axis 0 set the value to 0
UM 00111 . ’ . A
axis-by-axis basis 6tod — _ automatically after
7 Error clear for virtual 0 execution.)
axis
1510 8 — — —
UM 00129 No. of occurrences of errors Annunciates the number of occurrences of errors on the 1st axis.
on 1st axis
UM 0012A- 1st axis error code
UM 0012B annunciation buffer 1
UM 0012C 1st axis error code
-UM 0012D annunciation buffer 2
UM 0012E 1st axis error code
-UM 0012F annunciation buffer 3
UM 00130 1st axis error code .
-UM 00131 annunciation buffer 4 The latest error codes are stored in order from buffer number 1.
UM 00132 1st axis error code
-UM 00133 annunciation buffer 5
UM 00134 1st axis error code
-UM 00135 annunciation buffer 6
UM 00136 1st axis error code
-UM 00137 annunciation buffer 7
UM 00139 No. of oceurrences of errors Annunciates the number of occurrences of errors on the 2nd axis.
on 2nd axis
UM 0013A 2nd axis error code
-UM 0013B annunciation buffer 1
UM 0013C 2nd axis error code
-UM 0013D annunciation buffer 2
UM 0013E 2nd axis error code
-UM 0013F annunciation buffer 3
UM 00140 2nd axis error code .
-UM 00141 annunciation buffer 4 The latest error codes are stored in order from buffer number 1.
UM 00142 2nd axis error code
-UM 00143 annunciation buffer 5
UM 00144 2nd axis error code
-UM 00145 annunciation buffer 6
UM 00146 2nd axis error code
-UM 00147 annunciation buffer 7
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Unit
memory no. Name Description
(Hex)

UM 00149 No. of occurrences of errors No. or occurrences of errors on the 3rd axis.
on 3rd axis

UM 0014A 3rd axis error code

-UM 0014B annunciation buffer 1

UM 0014C 3rd axis error code

-UM 0014D annunciation buffer 2

UM 0014E 3rd axis error code

-UM 0014F annunciation buffer 3

UM 00150 3rd axis error code .

UM 00151 annunciation buffer 4 The latest error codes are stored in order from buffer number 1.

UM 00152 3rd axis error code

-UM 00153 annunciation buffer 5

UM 00154 3rd axis error code

-UM 00155 annunciation buffer 6

UM 00156 3rd axis error code

-UM 00157 annunciation buffer 7

UM 00159 No. of occurrences of errors Annunciates the number of occurrences of errors on the 4th axis.
on 4th axis

UM 0015A 4th axis error code

-UM 0015B annunciation buffer 1

UM 0015C 4th axis error code

-UM 0015D annunciation buffer 2

UM 0015E 4th axis error code

-UM 0015F annunciation buffer 3

UM 00160 4th axis error code .

vUM 00161 annunciation buffer 4 The latest error codes are stored in order from buffer number 1.

UM 00162 4th axis error code

-UM 00163 annunciation buffer 5

UM 00164 4th axis error code

-UM 00165 annunciation buffer 6

UM 00166 4th axis error code

-UM 00167 annunciation buffer 7

UM 00199 No. 9f occurrences of errors Annunciates the number of occurrences of errors on the virtual axis.
on virtual axis

UM 0019A Virtual axis error code

UM 0019B annunciation buffer 1

UM 0019C Virtual axis error code

UM 0019D annunciation buffer 2

UM 0019E Virtual axis error code

UM 0019F annunciation buffer 3

UM 001A0 Virtual axis error code .

UM 001A1 annunciation buffer 4 The latest error codes are stored in order from buffer number 1.

UM 001A2 Virtual axis error code

UM 001A3 annunciation buffer 5

UM 001A4 Virtual axis error code

UM 001A5 annunciation buffer 6

UM 001A6 Virtual axis error code

UM 001A7 annunciation buffer 7
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17.4.9 Warning Annunciation & Clear Area

This is an area in which the number of occurrences of warnings and warning codes are stored.

For details of the operation, refer to “Chapter15 Errors and Warnings*.

Unit
memory no. Name Description
(Hex)
Clears warnings on an axis-by-axis basis
bit Name Default Description
0 Warning clear on 1st axis 0 0: No warning clear
1 Warning clear on 2nd axis | O 0 to 1: Warning
2 Warning clearon 3rd axis | 0 clear exe_gutgd
Warning clear Settings on 3 Warning clear on 4th axis 0 (The F')OSItIOnIng
UM 001A9 axis-by-axis basis 6tod | - - unit will set the
7 Warning clear for virtual value to .O
. automatically
axis .
after execution.)
15t08 | - - -
UM 001C1 No. of occurrences of Annunciates the number of occurrences of warnings on the 1st
warnings axis
UM 001C2 1st axis warning code
-UM 001C3 annunciation buffer 1
UM 001C4 1st axis warning code
-UM 001C5 annunciation buffer 2
UM 001C6 1st axis warning code
-UM 001C7 annunciation buffer 3
UM 001C8 1st axis warning code The latest warning codes are stored in order from buffer number
-UM 001C9 annunciation buffer 4 1.
UM 001CA 1st axis warning code
-UM 001CB annunciation buffer 5
UM 001CC 1st axis warning code
-UM 001CD annunciation buffer 6
UM 001CE 1st axis warning code
-UM 001CF annunciation buffer 7
No. of occurrences of Annunciates the number of occurrences of warnings on the 2nd
UM 001D1 . . .
warnings on the 2nd axis axis.
UM 001D2 2nd axis warning code
-UM 001D3 annunciation buffer 1
UM 001D4 2nd axis warning code
-UM 001D5 annunciation buffer 2
UM 001D6 2nd axis warning code The latest warning codes are stored in order from buffer number
-UM 001D7 annunciation buffer 3 1.
UM 001D8 2nd axis warning code
UM 001D9 annunciation buffer 4
UM 001DA 2nd axis warning code
UM 001DB annunciation buffer 5
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Unit
memory no. Name Description
(Hex)
UM 001DC 2nd axis warning code
UM 001DD annunciation buffer 6 The latest warning codes are stored in order from buffer number
UM 001DE 2nd axis warning code 1.
-UM 001DF annunciation buffer 7
No. of occurrences of Annunciates the number of occurrences of warnings on the 3rd
UM 001E1 g ) .
warnings on the 3rd axis axis.
UM 001E2 3rd axis warning code
-UM 001E3 annunciation buffer 1
UM 001E4 3rd axis warning code
-UM 001E5 annunciation buffer 2
UM 001E6 3rd axis warning code
-UM 001E7 annunciation buffer 3
UM 001E8 3rd axis warning code The latest warning codes are stored in order from buffer number
-UM 001E9 annunciation buffer 4 1.
UM 001EA 3rd axis warning code
-UM 001EB annunciation buffer 5
UM 001EC 3rd axis warning code
-UM 001ED annunciation buffer 6
UM 001EE 3rd axis warning code
-UM 001EF annunciation buffer 7
No. of occurrences of Annunciates the number of occurrences of warnings on the 4th
UM 001F1 g ) .
warnings on the 4th axis axis.
UM 001F2 4th axis warning code
-UM 001F3 annunciation buffer 1
UM 001F4 4th axis warning code
-UM 001F5 annunciation buffer 2
UM 001F6 4th axis warning code
-UM 001F7 annunciation buffer 3
UM 001F8 4th axis warning code The latest warning codes are stored in order from buffer number
-UM 001F9 annunciation buffer 4 1.
UM 001FA 4th axis warning code
-UM 001FB annunciation buffer 5
UM 001FC 4th axis warning code
-UM 001FD annunciation buffer 6
UM 001FE 4th axis warning code
-UM 001FF annunciation buffer 7
No. of occurrences of Annunciates the number of occurrences of warnings on the virtual
UM 00231 g ) ) .
warnings on the virtual axis | axis.
UM 00232 Virtual axis warning code
-UM 00233 annunciation buffer 1
UM 00234 Virtual axis warning code
-UM 00235 annunciation buffer 2
UM 00236 Virtual axis warning code
-UM 00237 annunciation buffer 3
UM 00238 Virtual axis warning code The latest warning codes are stored in order from buffer number
-UM 00239 annunciation buffer 4 1.
UM 0023A Virtual axis warning code
-UM 0023B annunciation buffer 5
UM 0023C Virtual axis warning code
-UM 0023D annunciation buffer 6
UM 0023E Virtual axis warning code
-UM 0023F annunciation buffer 7
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17.4.10 Pulse Count Control Area

Performs the control of pulse input according to a selected pulse input application.

Unit
memory Name Default Description
no. (Hex)
This flag is valid when "High-speed counter" is selected for the pulse input
application. When the corresponding bit to each axis is 0, the count of
pulse input will start.
bit Name Default Description
0 1st axis pulse count 0 0: Pulse input count enabled
enabled 1: Pulse input count disabled
UM 00240 Pulse count HO 1 2nd axis pulse count | 0
enable flag
enabled
2 3rd axis pulse count 0
enabled
3 4th axis pulse count 0
enabled
15to 4 - -
This flag is valid when "Feedback pulse" or "High-speed counter” is
selected for the pulse input application. This flag is an edge trigger.
When the corresponding bit to each axis changes to 1 from 0, the pulse
input counter value of each axis will be changed to the value stored in
"pulse input change value (UM00248 to UM0024F)".
bit Name Default Description
UM 00241 Pulse count 0 1st axis pulse count 0 0: '
value change HO change Pulse input count change
request flag 1 2nd axis pulse count | 0 disabled
change 0-1: .
- Pulse input count change
2 3rd axis pulse count 0
enabled
change
3 4th axis pulse count 0
change
15to 4 - -
Pulse input
UM 00248
-UM 00249 chang_e value of KO
1st axis
UM 0024A Pulse input
change value of KO
-UM 0024B - . .
2nd axis Set the desired pulse input value to replace the current value for each
i axis.
UM 0024C Er:l;e (Ien\ezltue of KO
-UM 0024D | 32809
rd axis
Pulse input
UM 0024E
UM 0024F change value of KO

4th axis
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17.4.11 Synchronous Control Monitor Area

This is an area for monitoring the setting status of synchronous control.

AL e Name Description
no. (Hex)
Stores the setting status of the master axis under synchronous control.
Stored value
Under Under synchronous | Master axis
synchronization cancellation
HFFFF H FFFF No synchronous
settings
H0000 H 8000 The master axis is
Monitoring information of subject to monitoring.
UM 002B0 synchronous master axis H 0001 H 8001 1st axis
for the 1st axis H 0002 H 8002 2nd axis
H 0003 H 8003 3rd axis
H 0004 H 8004 4th axis
H 0010 H 8010 Virtual axis
H 0021 H 8021 Pulse input 1
H 0022 H 8022 Pulse input 2
H 0023 H 8023 Pulse input 3
H 0024 H 8024 Pulse input 4
The state of the synchronous operating function set for the axis is
stored.
bit Functions Setting
Monitoring selection state 0 Electronic gear setting 0: No
UM 002B1 of synchronous output 1 Clutch operation settings 1: Yes
function for 1st axis 2 Electronic cam operation settings
3 Advance angle correction
synchronous setting
15to 4

Monitoring information of
UM 002B2 synchronous master axis
for the 2nd axis

Monitoring selection state
UM 002B3 of synchronous output
function for 2nd axis

Monitoring information of
UM 002B4 synchronous master axis
for the 3rd axis

— - Refer to the description for the 1st axis.
Monitoring selection state

UM 002B5 of synchronous output
function for 3rd axis

Monitoring information of
UM 002B6 synchronous master axis
for the 4th axis

Monitoring selection state
UM 002B7 of synchronous output
function for 4th axis

Monitoring information of
UM 002BE synchronous master axis Refer to the description for the 1st axis.
for the virtual axis

Monitoring selection state
UM 002BF of synchronous output HO0000 (fixed)
function for virtual axis
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17.412 System Operation Setting Area

This is an area for changing the operation of the positioning unit.

Unit
memory Name Default Description
no. (Hex)
Specify the operation of the positioning unit with the deceleration stop
request signal activated (turned ON).
0: Deceleration stop
While the positioning unit is in repetitive operation, the positioning unit
will come to a stop after the position moves to E-point of the repetitive
target.
: Pause
Decelerati Performs a deceleration stop, and positioning will restart when the
UM 00389 eceleration uo deceleration stop request signal is canceled (turned OFF).

stop operation

The positioning unit will perform the same operation as a deceleration
stop unless the positioning unit is in positioning operation.

While the positioning unit is in repetitive operation, the positioning unit
will come to a stop after the position moves to the E-point of the
repetitive target, and repetitive operation will restart when the
deceleration stop request signal is canceled (turned OFF).

If a system stop or emergency stop is executed while the positioning unit
is paused, the pause state will be canceled and the operation will not
restart with the deceleration stop request signal is canceled (turned
OFF).

17-27



Specifications

17.5 Details of Each Axis Information Area in Unit Memory

17.5.1 Each Axis Information & Monitor Area

Unit memory map

UM 00000
Common area
400H-5FFH Axis information & monitor area
UM 003FF
UM 00400 UM 00400 - UM 0043F Information of axis 1
Each axis Axis UM 00440 - UM 0047F Information of axis 2
information area information
area UM 00480 - UM 004BF  Information of axis 3
.............................. UM 004CO0 - UM 004FF Information of axis 4
UM 007FF UM 005CO0 - UM 005FF Information of virtual axis
UM 00800
Each axis setting
area
UM 16000
Synchronous
control setting area
UM 163FF
UM 17C00 Positioning
operation change
UM 17C7E setting area
UM 18000
Cam pattern
editing area
UM 1805F

* NOTE

Check that the positioning ready flag (X0) is turned ON in the case of reading each
axis information area with a program.
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17.5.2 Each Axis Information & Monitor Area

B 1st axis information

Unit
memory Name Description
no. (Hex)
UMO00424 Advance angle correction | Stores the advance angle correction amount. Stores values converted
-UM00425 | amount of 1st axis with the unit system (pulse, um, inch, degree) selected for the master axis.
Stores I/O information connected to each axis.
bit Name Default Description
0 Limit + 0 0: Non-active
UM 00431 | External terminal input 1 Limit - 0 1: Active
monitor of 1st axis
2 Near home 0
3 Home position 0
15t0 4 - - _
UM 00434 Deviation of 1st axis Stores the maximum value of the deviation (the difference between the
-UM 00435 pulse input value and instruction value).
Stores pulse input values according to the pulse input application (pulser,
) feedback pulse, or counter).
UM 00436 | Pulse input value of 1st Pulse input values will be integrated and stored until the pulse input
-UM 00437 | axis application is changed or the pulse input is cleared.
Unit: Pulse
Implementation or Stores the positioning table number being executed or done.
UM 00438 implementation done
table of 1st axis Range: 1 to 600, 10001 to 10100
UM 00439 Auxnla_\ry output code of Stores the auxiliary output code.
1st axis
Stores the set value for the number of positioning repeat count.
Repeat count set value of | This area will be set to 1 if the positioning repeat is not implemented.
UM 0043A 1st axis Stores 255 if the number of positioning repeat times is unlimited.
Range: 0 to 255
Stores the number of repeat count in operation.
Repeat count current Stores 1 if the positioning repeat is not implemented.
UM 00438 value 1st axis Returns to "0" when the repeat count exceeds the upper limit.
Range: 0 to 255
Stores the current value based on a mechanical origin in pulse units.
It will be reset to "0" on the completion of home return.
UM 0043C Current value of 1st axis | The value will not be updated when the current value update function is
-UM 0043D
executed.
Unit: Pulse
Stores the current value based on an electric origin (value set as home
position coordinate).
Values converted with the unit system (pulse, um, inch, degree) selected
UM 0043E | Unit system conversion in each axis setting area are stored.
-UM 0043F | current value of 1st axis

When the home return is completed, the value set as home position
coordinate will be stored. When "0" is set as home position coordinate, it
will be reset to "0".

This area is also updated when the current value update function is used.
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B 2nd axis information

Unit
memory no. Name Description

(Hex)
UM 00464 . ) - .
UM 00465 Advance angle correction amount of 2nd axis Refer to the description for the 1st axis.
UM 00471 External terminal input monitor of 2nd axis Refer to the description for the 1st axis.
UM 00474 Deviation of 2nd axis Refer to the description for the 1st axis.
UM 00476 . . . )
UM 00477 Pulse input value of 2nd axis Refer to the description for the 1st axis.
UM 00478 ;mnglzgsentatlon or implementation done table of Refer to the description for the 1st axis.
UM 00479 Auxiliary output code of 2nd axis Refer to the description for the 1st axis.
UM 0047A Repeat count set value of 2nd axis Refer to the description for the 1st axis.
UM 0047B Repeat count current value of 2nd axis Refer to the description for the 1st axis.
UM 0047C . - )
UM 0047D Current value of 2nd axis Refer to the description for the 1st axis.
-UUI\I/\I/IO(?(?A,?;EF Unit system conversion current value of 2nd axis | Refer to the description for the 1st axis.

B 3rd axis information

Unit
memory no. Name Description

(Hex)
UM 004A4 . . . .
UM 004A5 Advance angle correction amount of 3rd axis Refer to the description for the 1st axis.
UM 004B1 External terminal input monitor of 3rd axis Refer to the description for the 1st axis.
UM 004B4 Deviation of 3rd axis Refer to the description for the 1st axis.
UM 004B6 . . . .
UM 004B7 Pulse input value of 3rd axis Refer to the description for the 1st axis.
UM 004B8 I?’polae)?sentation or implementation done table of Refer to the description for the 1st axis.
UM 004B9 Auxiliary output code of 3rd axis Refer to the description for the 1st axis.
UM 004BA Repeat count set value of 3rd axis Refer to the description for the 1st axis.
UM 004BB Repeat count current value of 3rd axis Refer to the description for the 1st axis.
UM 004BC . - .
UM 004BD Current value of 3rd axis Refer to the description for the 1st axis.
EJU“l/\I/IOé)(;‘fBEF Unit system conversion current value of 3rd axis | Refer to the description for the 1st axis.
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B 4th axis information

Unit
memory no. Name Description
(Hex)
UM 004E4 Advance angle correction amount of 4th - .
-UM 004E5 axis Refer to the description for the 1st axis.
UM 004F4 Deviation of 4th axis Refer to the description for the 1st axis.
UM 004F6 . ) - .
-UM 004F7 Pulse input value of 4th axis Refer to the description for the 1st axis.
UM 004F8 Implementatio_n or implementation done Refer to the description for the 1st axis.
table of 4th axis
UM 004F9 Auxiliary output code of 4th axis Refer to the description for the 1st axis.
UM 004FA Repeat count set value of 4th axis Refer to the description for the 1st axis.
UM 004FB Repeat count current value of 4th axis Refer to the description for the 1st axis.
UM 004FC . . .
-UM 004FD Current value of 4th axis Refer to the description for the 1st axis.
UM 004FE Unit system conversion current value of - )
-UM 004FF 4th axis Refer to the description for the 1st axis.

H Virtual axis information

Unit
memory no. Name Description
(Hex)
UM 005F8 Implemer_ltatlon or implementation done Refer to the description for the 1st axis.
table of virtual axis
UM 005F9 Auxiliary output code of virtual axis Refer to the description for the 1st axis.
UM 005FA Repeat count set value of virtual axis Refer to the description for the 1st axis.
UM 005FB Repeat count current value of virtual axis | Refer to the description for the 1st axis.
UM 005FC . . - .
-UM 005FED Current value of virtual axis Refer to the description for the 1st axis.
UM 005FE Unit system conversion current value of L .
-UM 005FF virtual axis Refer to the description for the 1st axis.
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17.6 Details of Each Axis Setting Area in Unit Memory

17.6.1 Configuration of Each Axis Setting Area

Each axis setting area stores the parameter setting area and positioning data. The positioning
data setting area of each axis consists of a standard area with 600 tables and extended area
with 100 tables.

Unit memory ma
UM 00000 ymap Parameter setting area (Axis 1)
UM 00800 - UM 0084F
Common area
UM 003FF Positioning data setting area (Axis 1)
M - UM 02FFF
UM 00400 UM 00850 - UM O
UM 00850 - UM 0085F Table 1
~ Each axis UM 00860 - UM 0086F Table 2
information area
UM 00870 - UM 0087F Table 3
UM 007FF UM 00880 - UM 0088F Table 4
UM 00800
Each axis setting
area (Axis 1)
Each axis setting Parameter setting area (Axis 2)
area (Axis 2) UM 03000 - UM 0304F
Positioning data setting area (Axis 2)
UM 03050 - UM 057FF
Each axis setting Parameter setting area (Axis 3
Axis 3 UM 05800 - UM 0584F
area (Axis 3) Positioning data setting area (Axis 3)
UM 05850 - UM 07FFF
Each axis setting Parameter setting area (Axis 4)
) UM 08000 - UM 0804F
area (AXIS 4) Positioning data setting area (Axis 4)
UM 08050 - UM AFFF
Each axis setting UM 12000 - UM 3207 o )
UM 147FF area (Virtual axis) Positioning data setting area (Virtual axis)
UM 12050 - UM 147FF
UM 16000
Synchronous
control setting area
UM 163FF
UM 17C00 Positioning
operation change
tti
UM 17C7F setting area
UM 18000
Cam pattern
UM 1805F editing area
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17.6.2 Positioning Parameter Setting Area

Unit memory addresses of positioning parameters are the addresses that the starting
addresses allocated to each axis to which offset addresses are added.

B First address of each axis positioning parameter area

Axis 1st axis 2nd axis 3rd axis 4th axis Virtual axis
Unit memory UM 00800 UMO03000 UM 05800 UM 08000 UM 12000
address

B Positioning parameters

Data in the following format is stored from the first address of positioning parameters for each
axis.

Offset

address Name Default Setting range and description

Set the movement unit system for the positioning control of each axis.
Make sure that all the interpolation axes use the same unit system.

HO: Pulse

H100: um (minimum position reference of 0.1 ym)
H101: pm (minimum position reference of 1 um)
000H Unit setting HO H200: inch (minimum position reference of 0.1 inch)
H201: inch (minimum position reference of 1 inch)

H300: degree (minimum position reference of 0.1 degree)
H301: degree (minimum position reference of 1 degree)

Any other settings will be errors.

001H Reserved for system | — -

Set the number of pulses per motor rotation. Settings in mm, inch, or
degree are required for pulse count conversion

002H- Number of pulses

003H per rotation U1

Setting range: 1 to 32,767
Any other settings will be errors.

Set the movement amount per motor rotation. Settings in mm, inch, or
degree are required for pulse count conversion

Setting range: 1 to 32,767

004H- Movement amount U1 Any other settings will be errors.

005H per rotation ) ) . .
Set the following range according to the unit setting.

pm: 1 uym

inch: 1/10,000 inch

degree: 1 degree

006H Reserved for system | — -
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s Name Default Setting range and description
address
Makes pulse input signal settings.
Make settings according to the application of pulse input.
bit Name Description
0 Rotating Set the rotating direction of pulse input
direction 0: Forward
1: Reverse
1 — —
3to2 Pulse input Set the pulse input mode.
mode bit3 bit2
0 0: 2-phase input
0 1: Direction discrimination input
1 0: Individual input
1 1:Reserve (set by default)
5to4 Input Set the desired multiplication of the pulse input count if
multiplication the pulse input mode (with bits 2 and 3) to 2-phase
Pulse input input.
007H mode H20 bit5 bit4
0 0: x1 (multiplied by 1)
0 1: x2 (multiplied by 2)
1 0: x4 (multiplied by 4)
1 1:Reserve (set by default)
7to6 Pulse input Specify the pulse input application of each axis.
application « Pulser: Connects a manual pulser to pulse input.
» Feedback pulse: Connects the feedback pulses of the
encoder to pulse input.
« High-speed counter: It is used as a general-purpose
counter input.
bit7 bit6
0 0: Pulser
0 1: Feedback pulse
1 0: High-speed counter
1 1:Reserve (set by default)
15t0 8 - -
’a\lljjtr:r?:ttigr of Set a correction value of pulse inppt at the tim_e of making an automatic
008H movement U1 movement amount check of machinery or equipment.
amount check The following formula is used to calculate a deviation feedback value (pulse
correction input value with a correction) from the pulse input terminal and make an
Denominator of automatic movement amount check.
automatic Deviation feedback value = (Correction numerator/Correction denominator) x
009H movement U1 Pulse input
amoun? check Setting range: 1 to 32767
correction
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Offset . e
address Name Default Setting range and description
Set an action when the difference between the instruction value and feedback
value exceeds the movement check value at the time of automatic movement
amount check.
0: Error
An error will occur and the operation of the positioning unit will come to a stop
Automatic if the difference between the feedback value and reference movement
movement exceeds the movement check value (threshold).
00AH uo
amount 1: Warning
checking '

An error will occur and the operation of the positioning unit will come to a stop
if the difference between the feedback value and reference movement
exceeds the movement check value (threshold).

2: No
No movement amount check is made.
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Offset
address

Name

Default

Setting range and description

00BH

Software limit
enabled/
disabled settings

HO

Enables or disables the software limit on each control.

bit Name Default Description

0: Disables the software limit
for positioning control

1: Enables the software limit
for positioning control

0 Enables/disables | 0
the software limit
for positioning
control

0: Disables the software limit
for home return control

1: Enables the software limit
for home return control

1 Enables/disables | 0
the software limit
while the
positioning unit
is in home return
operation

0: Disables the software limit
for JOG operation

1: Enables the software limit
for JOG operation

2 Enable/disable 0
the software limit
in the JOG
operation

15t0 3 - - -

00CH
-00DH

Upper limit of
software limit

K1073741823

Set the upper limit of the software limit for the absolute coordinates.
Set the following range according to the unit setting.

Pulse: -1,073,741,823 to +1,073,741,823 pulses

pm (0.1 pm): -107,374,182.3 to +107,374,182.3 pm

um (1 pm): -1,073,741,823 to +1,073,741,823 pm

inch (0.00001 inch): -10,737.41823 to +10,737.41823 inches

inch (0.0001 inch): -107,374.1823 to +107,374.1823 inches

degree (0.1 degree): -107,374,182.3 to +107,374,182.3 degrees
degree (1 degree): -1,073,741,823 to +1,073,741,823 degrees

Any other settings will be errors.

00EH
-00FH

Lower limit of
software limit

K-1073741823

Set the upper limit of the software limit for the absolute coordinates.
Set the following range according to the unit setting.

Pulse: -1,073,741,823 to +1,073,741,823 pulses

pm (0.1 um): -107,374,182.3 to +107,374,182.3 pm

pm (1 pm): -1,073,741,823 to +1,073,741,823 pm

inch (0.00001 inch): -10,737.41823 to +10,737.41823 inches

inch (0.0001 inch): -107,374.1823 to +107,374.1823 inches

degree (0.1 degree): 0.0 to 359.9 degrees

degree (1 degree): 0 to 359 degrees

Any other settings will be errors.

010H
-011H

Reserved for
system
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17.6 Details of Each Axis Setting Area in Unit Memory

ffset . o
o Name Default Setting range and description
address
Set whether to use or not to use the auxiliary output contact and auxiliary
output function of the auxiliary output code whether to be used or unused.
The ON time of the auxiliary output contact is determined by the following
auxiliary output ON time.
bit Name Default Description
012H Auxiliary output HAQO 7t00 Auxiliary output 0000H: The., .auxiliary output function
mode mode (auxiliary output contact or
HO0O code) is not used.
0001H: With mode used
0002H: Delay mode used
15to 8 | Auxiliary output HA Setting range: 00H (0 ms) to FFH
ON time (10ms) (255 ms).
When using the delay mode for the auxiliary output, specify the ratio (%)
" to output.
013H Auxiliary output uo ) o o o . N
Delay rate The setting range is 0(%) to 100(%). If the setting is 50%, the auxiliary
output will be performed when the positioning movement amount exceeds
50%.
Set to enable or disable the limit input.
bit Name Default | Description
014H Limit switch HO 0 Limit 1 0: Enables the input of limit signal.
enabled/disabled
1: Disables the input of limit signal.
15to 1 - - -
Make pulse output, home position, near home, and limit signal settings.
bit Name Default Description
0 Output mode 0 0: Pulse/Sign
1: CW/CCW
1 Rotating direction 0 0: Count + Direction CW
1: Count + Direction CCW
2 Home logic 0 0:Normal Open
015H Pulse output H30 1:Normal Close
control code -
3 Near home logic 0 0:Normal Open
1:Normal Close
4 Limit + Logic 1 0:Normal Open
1:Normal Close
5 Limit - Logic 1 0:Normal Open
1:Normal Close
15t0 6 - 0 -
Make startup speed settings for each type of operation.
Make a startup speed change before starting each type of operation.
Setting range: 0 to 32,767,000
Any other settings will be errors.
?01167HH Startup speed uo Set the following range according to the unit setting.

Pulse: 1 to 32,767,000 pps

um: 1 to 32,767,000 ym/s

inch: 0.001 to 32,767.000 inch/s
degree: 0.001 to 32,767.000 rev/s
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Specifications

Offset . e
address Name Default Setting range and description
Set the threshold to use the automatic check function of movement
Automatic movement amount.
018H amount check value U10000 Setting range: 0 to 65536
Default: 10000 (pulses)
019H Reserved for system | — -
Automatic movement Set the interval of automatic movement amount checking in ms .
01AH amount check uo Setting range: 0 to 32767 (ms)
interval Default: 0 (ms)
01BH
“01FH Reserved for system | — -
Sets the pattern of the home return.
0: DOG method 1
1: DOG method 2
2: DOG method 3
0204 | Homeretum setiing | g 3: Limit method 1
4: Limit method 2
5: Phase Z method
8:Data set
Any other settings will be errors.
Set the direction of the home return.
021H Home return Ho 0: Elapsed value decrement direction (limit negative direction)
direction 1: Elapsed value increment direction (limit positive direction)
Any other settings will be errors.
Acceleration time in ﬁets thetacceIerati?n/deceleration time while the positioning unit is in
022H home return ome return operation.
operation When home return control starts, the positioning unit will go into
acceleration operation in the preset time. After near home input is ON,
U100 the positioning unit will go into deceleration operation in the preset
Deceleration time in time and move into creeping speed.
023H home return Setting range: 0 to 10,000 (ms)
operation
Any other settings will be errors.
Sets the target speed for home return control.
After home return control starts, the positioning unit will accelerate to
target speed if there is no near home input.
Setting range: 1 to 32,767,000
024H Home return target 1000 Any other settings will be errors.
-025H speed error Set the following range according to the unit setting.

Pulse: 1 to 32,767,000 pps

pum: 1 to 32,767,000 ym/s

inch: 0.001 to 32,767.000 inch/s
degree: 0.001 to 32,767.000 rev/s
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17.6 Details of Each Axis Setting Area in Unit Memory

Offset . e
address Name Default Setting range and description
Set the speed to search the home position after near home input.
Set a speed lower than the target home return speed.
Setting range: 1 to 32,767,000
Any other settings will be errors.
026H Home return creep . . . .
-027H speed U100 Set the following range according to the unit setting.
Pulse: 1 to 32,767,000 pps
pm: 1 to 32,767,000 um/s
inch: 0.001 to 32,767.000 inch/s
degree: 0.001 to 32,767.000 rev/s
Set the ON time of the deviation counter clear signal after home return
completion.
Deviation counter . .
028H clear signal ON time U1 Setting range: 1 to 100 ms
The deviation counter clear signal is set to 100 ms even if a setting in
excess of 100 ms is made.
Sets the operation mode of the JOG operation.
bit Name Default Description
0 — — —
029H JOQ operation Ho 1 Acceleration / 0 0: Linear
setting code Deceleration acceleration/deceleration
pattern settings 1: S-shaped
acceleration/deceleration
15t02 | - - -
Sets the acceleration/deceleration time for JOG operation.
02AH JOG operation When JOG operation starts, the positioning unit will go into
acceleration time acceleration operation in the preset time. After the start contact of
U100 JOG operation is ON, the positioning unit will go into deceleration
operation in the preset time to come to a stop.
02BH JOG operation Setting range: 0 to 10,000 (ms)
deceleration time . )
Any other settings will be errors.
Set the target speed for JOG operation.
After the start of the JOG operation of the positioning unit, the
positioning unit will accelerate to move to the target speed while the
start contact of the JOG operation is ON.
The positioning unit will operate at target speed after the target speed
is reached.
02CH JOG operation target Setting range: 1 to 32,767,000
u1000
-02DH speed Any other settings will be errors.
Set the following range according to the unit setting.
Pulse: 1 to 32,767,000 pps
pm: 1 to 32,767,000 um/s
inch: 0.001 to 32,767.000 inch/s
degree: 0.001 to 32,767.000 rev/s
02EH
-02FH Reserved for system | — -
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Offset . o
address Name Default Setting range and description
030H Reserved for
-032H system B B
This parameter will be enabled if an emergency stop request is made with
Emergency I/0, and the deceleration of the positioning unit will be completed in the
033H Zg)cpeleration U100 specified deceleration time.
time Setting range: 0 to 10,000 (ms)
Any other settings will be errors.
034H Reserved for | 3
system
This parameter will be enabled if limit input is ON while the positioning unit
. is in operation, and the deceleration of the positioning unit will be
Limit stop leted in th ified deceleration i
035H deceleration | U100 completed in the specified deceleration time.
time Setting range: 0 to 10,000 (ms)
Any other settings will be errors.
036H Reserved for | 3
system
This parameter will be enabled if an error occurs, and the deceleration of
Error stop the positioning unit will be completed in the specified deceleration time.
037H gz::leratlon U100 Setting range: 0 to 10,000 (ms)
Any other settings will be errors.
If a pulse operation request is made with /O, select the desired pulser
input from pulser inputs 1 to 4.
0: Pulser input 1
Pulser )
038H operation HO 1: Pulser input 2
setting code 2: Pulser input 3
3: Pulser input 4
Any other settings will be errors.
Set a multiplier for the input pulse train for the operation of the pulser.
Pulser The number of reference pulses is obtained from the pulse train input from
. . the pulser multiplied by the numerator of the pulser operation
039H operation ratio | U1 . . ' :
ratio/denominator of pulser operation ratio.
numerator )
Setting range: 1 to 32,767
Any other settings will be errors.
Set a divisor for the input pulse train for the operation of the pulser.
Pulser The number of reference pulses is obtained from the pulse train input from
u
the pulser multiplied by the numerator of the pulser operation
03AH operation ratio | U1 i pu _u Pec by ! i i P perat
) ratio/denominator of pulser operation ratio.
denominator .
Setting range: 1 to 32,767
Any other settings will be errors.
This is the area for setting the pulser operation method.
Pulser 0: Standard operation
03BH operation HO 1: Speed limit (pulse hold)
method 2: Speed limit (truncated)
Any other settings will be errors.
03CH Reserved for
-03FH system B B
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Offset . o
address Name Default Setting range and description
040H Reserved for system | — -
Set the control code for J-point control.
bit Name Default Description
0 — f— —
041H J-point control code | HO ! Acceleration/ 0 0: Linear ) )
Deceleration pattern acceleration/deceleration
settings 1: S-shaped
acceleration/deceleration
15t02 | — - -
042H ;l_-point acceleration Sets the acceleration/deceleration time for J-point control.
ime
- - U100 Setting range: 0 to 10,000 (ms)
J-point deceleration . .
043H time Any other settings will be errors.
Sets the target speed for J-point control.
Setting range: 1 to 32,767,000
Any other settings will be errors.
Set the following range according to the unit setting.
044H J-point target speed | U1000 grang 9 9
-045H Pulse: 1 to 32,767,000 pps
pm: 1 to 32,767,000 um/s
inch: 0.001 to 32,767.000 inch/s
degree: 0.001 to 32,767.000 rev/s
046H
-047H Reserved for system | — -
The maximum speed of the pulser operation with speed limits selected.
The positioning unit will operate at maximum speed if the speed
obtained from pulse input multiplied by the numerator of pulse
048H Pulser operation operation/denominator of pulser operation is in excess of the specified
-049H max. speed uo maximum speed.
Unit: Set unit x 1000/s
Input range: 0 to 32767000 (pulse/s)
* If this area has been set to 0, it is the minimum speed in the set unit.
?(i',pl\?,HH Coordinate origin - Stores the value of coordinate origin after the home return.
04CH Reserved for system | — -
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Offset . e
Name Default Setting range and description
address
Set the time constant of each pulse input signal.
The pulse inputs A and B of the same axis are the same input time
constant.
bit Default Description
. 2t00 OH OH: 0.1 us
Input time constant - 1H: 0.2 us
04DH Pulse input HO oH: 0.5 us
(Note) 3H: 1.0us
4H: 2.0 us
5H: 10.0us
6H: No input time constant
7H: No input time constant
15to 3 - -
Set the time constant of home input signal.
bit Default Description
Input time constant - 1t0 0 OH OH: No input time constant
04EH Home input HO 1H: 10.0 us
(Note) 2H: 100.0 us
3H: No input time constant
15to 2 - -
04FH Reserved for system | — -

(Note): The input time constant is available for the unit of Ver.1.3 or later.
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17.6 Details of Each Axis Setting Area in Unit Memory

17.6.3 Positioning Data Setting Areas

B Positioning table
Data in the following format is stored from the first address of the positioning table for each axis.

Refer to the list in and after page 17-52 for the first address of each positioning table.

Offset

il e Name Default Setting range and description

Area to set the position specification method and acceleration/deceleration
pattern of positioning.

bit Name Default Description

0 Control method 0 0: Increment mode

000H Control code HO 1: Absolute mode

1 . 0: Linear acceleration/deceleration
Acceleration/deceler .

ation pattern 0 1: S-shaped acceleration/

deceleration

15t0 2 - - -

Area to set the single and interpolation operation pattern of positioning.

The relationship of interpolation is in conformity with the settings for the axis
group setting area in the unit memory common area.

The settings for the axis with the smallest number in the axis group are
enabled for interpolation control.

bit Name Default Description

7to0 Control 00H HO0O0: E point control (End point control)
pattern HO1: P point control (Pass point control)
HO02: C point control (Continuation point)
HO03: J point control (Speed point control)
Any other settings will be errors.
15t0 8 Interpolation | O0H HOO: Linear interpolation (Composite speed)
setting HO1: Linear interpolation (Long axis speed)
H10: Circular interpolation
(Center point/CW direction)
H11: Circular interpolation
(Center point/CCW direction)
Operation Ho H20: Circular interpolation (Pass point)
pattern H50: Spiral interpolation (Center point/CW
direction/X-axis movement)
H51: Spiral interpolation (Center point/ CCW
direction/X-axis movement)
H52: Spiral interpolation (Center point/CW
direction/Y-axis movement)
H53: Spiral interpolation (Center point/CCW
direction/Y-axis movement)
H54: Spiral interpolation (Center point/CW
direction/Z-axis movement)
H55: Spiral interpolation (Center point/ CCW
direction/Z-axis movement)
H60: Spiral interpolation
(Pass point/X-axis movement)
H61: Spiral interpolation
(Pass point/Y-axis movement)
H62: Spiral interpolation
(Pass point/Z-axis movement)
Any other settings will be errors.

001H
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Offset . s
address Name Default Setting range and description
002H Reserved for
-003H system B B
T The setting area for acceleration time and deceleration time for positioning
Positioning operation
004H acceleration P ’
time Different settings can be made for acceleration and deceleration.
U100 The settings for the axis with the smallest number in the axis group are
Positioning enabled for interpolation operation.
005H Qeceleration Setting range: 0 to 10,000 (ms)
time Any other settings will be errors.
The target axis will operate at target speed in the case of single axis operation
and operate at target interpolation speed in the case of interpolation operation.
The settings for the axis with the smallest number in the axis group are
enabled for interpolation operation.
Positioning Setting range: 1 to 32,767,000
006H target speed u1000 | Any other settings will be errors.
-007H (Interé))olation Set the following range according to the unit setting.
spee
P Pulse: 1 to 32,767,000 pps
um: 1 to 32,767,000 ym/s
inch: 0.001 to 32,767.000 inch/s
degree: 0.001 to 32,767.000 rev/s
The setting area for the positioning movement amount for positioning
operation.
The amount of increment movement or absolute coordinates will be set
according to the control code settings.
Setting range: -1,073,741,823 to +1,073,741,823
Any other settings will be errors.
008H Positioning Set the following range according to the unit setting.
_009H movemte“t KO Pulse: -1,073,741,823 to +1,073,741,823 pulses
amoun

pum (0.1 ym): -107,374,182.3 to +107,374,182.3 uym

pm (1 um): -1,073,741,823 to +1,073,741,823 uym

inch (0.00001 inch): -10,737.41823 to +10,737.41823 inches
inch (0.0001 inch): -107,374.1823 to +107,374.1823 inch
degree (0.1 degree): -107,374,182.3 to +107,374,182.3 degrees
degree (1 degree): -1,073,741,823 to +1,073,741,823 degrees
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Offset

e Name Default Setting range and description

The setting area for auxiliary points (center and passing points) in the
case of circular interpolation or spiral interpolation operation.

Setting range: -1,073,741,823 to +1,073,741,823

Any other settings will be errors.

Set the following range according to the unit setting.

00AH Ausiliary point Ko Pulse: -1,073,741,823 to +1,073,741,823 pulses

-00BH pm (0.1 pm): -107,374,182.3 to +107,374,182.3 pm

um (1 pm): -1,073,741,823 to +1,073,741,823 pm

inch (0.00001 inch): -10,737.41823 to +10,737.41823 inches
inch (0.0001 inch): -107,374.1823 to +107,374.1823 inch
degree (0.1 degree): -107,374,182.3 to +107,374,182.3 degrees
degree (1 degree): -1,073,741,823 to +1,073,741,823 degrees

On completion of the positioning of this table, the operation of the next
table will start after stopping the motor for the dwell time in the case of
the continuance point (C-point), the dwell time will be ignored in the
case of the passing point (P-point), and the positioning done contact will
turn ON after a pause of the dwell time in the case of end point (E-point)

00CH | Dwell Time uo control.

Setting range: 0 to 32,767 (ms)
Any other settings will be errors.

Make auxiliary output mode settings for the parameter setting area to
specify data to be output to the auxiliary output codes for the each axis
00DH égggiary output Ko information & monitor area.

No setting ranges, in particular.

00EH Reserved for
-00FH system

B o

The unit memory address of each item on the positioning table is based on a separate
address allocated to each axis and table added with the offset address.
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B First address of each positioning table (Standard area: 1 to 600)

Table no. 1st axis 2nd axis 3rd axis 4th axis Virtual axis
1 UM 00850 UM 03050 UM 05850 UM 08050 UM 12050
2 UM 00860 UM 03060 UM 05860 UM 08060 UM 12060
3 UM 00870 UM 03070 UM 05870 UM 08070 UM 12070
4 UM 00880 UM 03080 UM 05880 UM 08080 UM 12080
5 UM 00890 UM 03090 UM 05890 UM 08090 UM 12090
6 UM 008A0 UM 030A0 UM 058A0 UM 080A0 UM 120A0
7 UM 008B0O UM 030B0 UM 058B0 UM 080B0 UM 120B0
8 UM 008CO UM 030CO0 UM 058C0 UM 080CO UM 120C0
9 UM 008DO UM 030D0 UM 058D0 UM 080D0 UM 120D0
10 UM 008EO UM 030EO UM 058E0 UM 080EO UM 120EQ
11 UM 008FO0 UM 030FO0 UM 058F0 UM 080FO0 UM 120F0
12 UM 00900 UM 03100 UM 05900 UM 08100 UM 12100
13 UM 00910 UM 03110 UM 05910 UM 08110 UM 12110
14 UM 00920 UM 03120 UM 05920 UM 08120 UM 12120
15 UM 00930 UM 03130 UM 05930 UM 08130 UM 12130
16 UM 00940 UM 03140 UM 05940 UM 08140 UM 12140
17 UM 00950 UM 03150 UM 05950 UM 08150 UM 12150
18 UM 00960 UM 03160 UM 05960 UM 08160 UM 12160
19 UM 00970 UM 03170 UM 05970 UM 08170 UM 12170
20 UM 00980 UM 03180 UM 05980 UM 08180 UM 12180
21 UM 00990 UM 03190 UM 05990 UM 08190 UM 12190
22 UM 009A0 UM 031A0 UM 059A0 UM 081A0 UM 121A0
23 UM 009B0 UM 031B0 UM 059B0 UM 081B0 UM 121B0
24 UM 009CO0 UM 031CO0 UM 059C0 UM 081C0 UM 121CO
25 UM 009D0 UM 031D0 UM 059D0 UM 081D0 UM 121D0
26 UM 009EO UM 031EO UM 059EQ UM 081EO UM 121E0
27 UM 009F0 UM 031F0 UM 059F0 UM 081F0 UM 121F0
28 UM 00AOQ0 UM 03200 UM 05A00 UM 08200 UM 12200
29 UM 00A10 UM 03210 UM 05A10 UM 08210 UM 12210
30 UM 00A20 UM 03220 UM 05A20 UM 08220 UM 12220
31 UM 00A30 UM 03230 UM 05A30 UM 08230 UM 12230
32 UM 00A40 UM 03240 UM 05A40 UM 08240 UM 12240
33 UM 00A50 UM 03250 UM 05A50 UM 08250 UM 12250
34 UM 00A60 UM 03260 UM 05A60 UM 08260 UM 12260
35 UM 00A70 UM 03270 UM 05A70 UM 08270 UM 12270
36 UM 00A80 UM 03280 UM 05A80 UM 08280 UM 12280
37 UM 00A90 UM 03290 UM 05A90 UM 08290 UM 12290
38 UM 00AAOQ UM 032A0 UM 05AA0 UM 082A0 UM 122A0
39 UM 00ABO UM 032B0 UM 05ABO0 UM 082B0 UM 122B0
40 UM 00ACO UM 032C0 UM 05ACO0 UM 082C0 UM 122C0
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Table no. 1st axis 2nd axis 3rd axis 4th axis Virtual axis
41 UM 00ADO UM 032D0 UM 05ADO0 UM 082D0 UM 122D0
42 UM 00AEO UM 032E0 UM 05AEQ UM 082E0 UM 122E0
43 UM 00AFO UM 032F0 UM 05AF0 UM 082F0 UM 122F0
44 UM 00B00 UM 03300 UM 05B00 UM 08300 UM 12300
45 UM 00B10 UM 03310 UM 05B10 UM 08310 UM 12310
46 UM 00B20 UM 03320 UM 05B20 UM 08320 UM 12320
47 UM 00B30 UM 03330 UM 05B30 UM 08330 UM 12330
48 UM 00B40 UM 03340 UM 05B40 UM 08340 UM 12340
49 UM 00B50 UM 03350 UM 05B50 UM 08350 UM 12350
50 UM 00B60 UM 03360 UM 05B60 UM 08360 UM 12360
51 UM 00B70 UM 03370 UM 05B70 UM 08370 UM 12370
52 UM 00B80 UM 03380 UM 05B80 UM 08380 UM 12380
53 UM 00B90 UM 03390 UM 05B90 UM 08390 UM 12390
54 UM 00BAO UM 033A0 UM 05BA0 UM 083A0 UM 123A0
55 UM 00BBO UM 033B0 UM 05BB0 UM 083B0 UM 123B0
56 UM 00BCO UM 033CO0 UM 05BCO UM 083C0 UM 123C0
57 UM 00BDO UM 033D0 UM 05BDO0O UM 083D0 UM 123D0
58 UM 00BEO UM 033E0 UM 05BEO UM 083E0 UM 123E0
59 UM 00BFO UM 033F0 UM 05BF0 UM 083F0 UM 123F0
60 UM 00C00 UM 03400 UM 05C00 UM 08400 UM 12400
61 UM 00C10 UM 03410 UM 05C10 UM 08410 UM 12410
62 UM 00C20 UM 03420 UM 05C20 UM 08420 UM 12420
63 UM 00C30 UM 03430 UM 05C30 UM 08430 UM 12430
64 UM 00C40 UM 03440 UM 05C40 UM 08440 UM 12440
65 UM 00C50 UM 03450 UM 05C50 UM 08450 UM 12450
66 UM 00C60 UM 03460 UM 05C60 UM 08460 UM 12460
67 UM 00C70 UM 03470 UM 05C70 UM 08470 UM 12470
68 UM 00C80 UM 03480 UM 05C80 UM 08480 UM 12480
69 UM 00C90 UM 03490 UM 05C90 UM 08490 UM 12490
70 UM 00CAO0 UM 034A0 UM 05CA0 UM 084A0 UM 124A0
71 UM 00CBO UM 034B0 UM 05CBO UM 084B0 UM 124B0
72 UM 00CCO UM 034C0 UM 05CCO UM 084C0 UM 124C0
73 UM 00CDO UM 034D0 UM 05CDO UM 084D0 UM 124D0
74 UM 00CEO UM 034E0 UM 05CEO UM 084E0 UM 124E0
75 UM 00CFO UM 034F0 UM 05CFO0 UM 084F0 UM 124F0
76 UM 00D00 UM 03500 UM 05D00 UM 08500 UM 12500
77 UM 00D10 UM 03510 UM 05D10 UM 08510 UM 12510
78 UM 00D20 UM 03520 UM 05D20 UM 08520 UM 12520
79 UM 00D30 UM 03530 UM 05D30 UM 08530 UM 12530
80 UM 00D40 UM 03540 UM 05D40 UM 08540 UM 12540
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Table no. 1st axis 2nd axis 3rd axis 4th axis Virtual axis
81 UM 00D50 UM 03550 UM 05D50 UM 08550 UM 12550
82 UM 00D60 UM 03560 UM 05D60 UM 08560 UM 12560
83 UM 00D70 UM 03570 UM 05D70 UM 08570 UM 12570
84 UM 00D80 UM 03580 UM 05D80 UM 08580 UM 12580
85 UM 00D90 UM 03590 UM 05D90 UM 08590 UM 12590
86 UM 00DAO UM 035A0 UM 05DA0 UM 085A0 UM 125A0
87 UM 00DBO UM 035B0 UM 05DB0 UM 085B0 UM 125B0
88 UM 00DCO UM 035C0 UM 05DCO UM 085C0 UM 125C0
89 UM 00DDO UM 035D0 UM 05DDO0 UM 085D0 UM 125D0
90 UM 00DEO UM 035E0 UM 05DEO UM 085E0 UM 125E0
91 UM 00DFO UM 035F0 UM 05DFO0 UM 085F0 UM 125F0
92 UM 00EOQ0 UM 03600 UM 05E00 UM 08600 UM 12600
93 UM 00E10 UM 03610 UM 05E10 UM 08610 UM 12610
94 UM 00E20 UM 03620 UM 05E20 UM 08620 UM 12620
95 UM 00E30 UM 03630 UM 05E30 UM 08630 UM 12630
96 UM 00E40 UM 03640 UM 05E40 UM 08640 UM 12640
97 UM 00E50 UM 03650 UM 05E50 UM 08650 UM 12650
98 UM 00E60 UM 03660 UM 05E60 UM 08660 UM 12660
99 UM 00E70 UM 03670 UM 05E70 UM 08670 UM 12670
100 UM 00E80 UM 03680 UM 05E80 UM 08680 UM 12680
101 UM 00E90 UM 03690 UM 05E90 UM 08690 UM 12690
102 UM 00EAO UM 036A0 UM 05EAQ UM 086A0 UM 126A0
103 UM 00EBO UM 036B0 UM 05EBO UM 086B0 UM 126B0
104 UM 00ECO UM 036C0 UM 05ECO UM 086C0 UM 126C0
105 UM 00EDO UM 036D0 UM 05EDO UM 086D0 UM 126D0
106 UM O00OEEO UM 036EO0 UM 05EEQ UM 086EO UM 126E0
107 UM 00EFO UM 036F0 UM 05EFO0 UM 086F0 UM 126F0
108 UM 00F00 UM 03700 UM 05F00 UM 08700 UM 12700
109 UM 00F10 UM 03710 UM 05F10 UM 08710 UM 12710
110 UM 00F20 UM 03720 UM 05F20 UM 08720 UM 12720
111 UM 00F30 UM 03730 UM 05F30 UM 08730 UM 12730
112 UM 00F40 UM 03740 UM 05F40 UM 08740 UM 12740
113 UM 00F50 UM 03750 UM 05F50 UM 08750 UM 12750
114 UM 00F60 UM 03760 UM 05F60 UM 08760 UM 12760
115 UM 00F70 UM 03770 UM 05F70 UM 08770 UM 12770
116 UM 00F80 UM 03780 UM 05F80 UM 08780 UM 12780
117 UM 00F90 UM 03790 UM 05F90 UM 08790 UM 12790
118 UM 00FAO UM 037A0 UM 05FAO0 UM 087A0 UM 127A0
119 UM 00FBO UM 037B0 UM 05FBO UM 087B0 UM 127B0
120 UM 00FCO UM 037CO0 UM 05FCO UM 087C0 UM 127CO0
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Table no. 1st axis 2nd axis 3rd axis 4th axis Virtual axis
121 UM 00FDO UM 037D0 UM 05FDO UM 087D0 UM 127D0
122 UM 00FEO UM 037EOQ UM 05FEO UM 087EO UM 127EO
123 UM 00FFO UM 037F0 UM 05FFO0 UM 087F0 UM 127F0
124 UM 01000 UM 03800 UM 06000 UM 08800 UM 12800
125 UM 01010 UM 03810 UM 06010 UM 08810 UM 12810
126 UM 01020 UM 03820 UM 06020 UM 08820 UM 12820
127 UM 01030 UM 03830 UM 06030 UM 08830 UM 12830
128 UM 01040 UM 03840 UM 06040 UM 08840 UM 12840
129 UM 01050 UM 03850 UM 06050 UM 08850 UM 12850
130 UM 01060 UM 03860 UM 06060 UM 08860 UM 12860
131 UM 01070 UM 03870 UM 06070 UM 08870 UM 12870
132 UM 01080 UM 03880 UM 06080 UM 08880 UM 12880
133 UM 01090 UM 03890 UM 06090 UM 08890 UM 12890
134 UM 010A0 UM 038A0 UM 060A0 UM 088A0 UM 128A0
135 UM 010B0O UM 038B0 UM 060B0 UM 088B0 UM 128B0
136 UM 010CO UM 038CO0 UM 060CO UM 088C0 UM 128C0
137 UM 010D0 UM 038D0 UM 060D0 UM 088D0 UM 128D0
138 UM 010EO UM 038EQO UM 060EO UM 088EO UM 128E0
139 UM 010FO0 UM 038F0 UM 060FO0 UM 088F0 UM 128F0
140 UM 01100 UM 03900 UM 06100 UM 08900 UM 12900
141 UM 01110 UM 03910 UM 06110 UM 08910 UM 12910
142 UM 01120 UM 03920 UM 06120 UM 08920 UM 12920
143 UM 01130 UM 03930 UM 06130 UM 08930 UM 12930
144 UM 01140 UM 03940 UM 06140 UM 08940 UM 12940
145 UM 01150 UM 03950 UM 06150 UM 08950 UM 12950
146 UM 01160 UM 03960 UM 06160 UM 08960 UM 12960
147 UM 01170 UM 03970 UM 06170 UM 8970 UM 12970
148 UM 01180 UM 03980 UM 06180 UM 08980 UM 12980
149 UM 01190 UM 03990 UM 06190 UM 08990 UM 12990
150 UM 011A0 UM 039A0 UM 061A0 UM 089A0 UM 129A0
151 UM 011B0O UM 039B0 UM 061B0 UM 089B0 UM 129B0
152 UM 011CO UM 039C0 UM 061CO UM 089C0 UM 129C0
153 UM 011DO0 UM 039D0 UM061D0 UM 089D0 UM 129D0
154 UM 011EO UM 039E0 UM 061E0 UM 089E0 UM 129E0
155 UM 011FO0 UM 039F0 UM 061FO0 UM 089F0 UM 129F0
156 UM 01200 UM 03A00 UM 06200 UM 08A00 UM 12A00
157 UM 01210 UM 03A10 UM 06210 UM 08A10 UM 12A10
158 UM 01220 UM 03A20 UM 06220 UM 08A20 UM 12A20
159 UM 01230 UM 03A30 UM 06230 UM 08A30 UM 12A30
160 UM 01240 UM 03A40 UM 06240 UM 08A40 UM 12A40
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Table no. 1st axis 2nd axis 3rd axis 4th axis Virtual axis
161 UM 01250 UM 03A50 UM 06250 UM 08A50 UM 12A50
162 UM 01260 UM 03A60 UM 06260 UM 08A60 UM 12A60
163 UM 01270 UM 03A70 UM 06270 UM 08A70 UM 12A70
164 UM 01280 UM 03A80 UM 06280 UM 08A80 UM 12A80
165 UM 01290 UM 03A90 UM 06290 UM 08A90 UM 12A90
166 UM 012A0 UM 03AA0 UM 062A0 UM 08AAOQ UM 12AA0
167 UM 012B0 UM 03ABO UM 062B0 UM 08ABO UM 12AB0O
168 UM 012C0 UM 03ACO UM 062C0 UM 08ACO UM 12ACO0
169 UM 012D0 UM 03ADO UM 062D0 UM 08ADO UM 12AD0O
170 UM 012E0 UM 03AEQ UM 062E0 UM 08AEQ UM 12AEQ
171 UM 012F0 UM 03AF0 UM 062F0 UM 08AFO UM 12AF0
172 UM 01300 UM 03B00 UM 06300 UM 08B00 UM 12B00
173 UM 01310 UM 03B10 UM 06310 UM 08B10 UM 12B10
174 UM 01320 UM 03B20 UM 06320 UM 08B20 UM 12B20
175 UM 01330 UM 03B30 UM 06330 UM 08B30 UM 12B30
176 UM 01340 UM 03B40 UM 06340 UM 08B40 UM 12B40
177 UM 01350 UM 03B50 UM 06350 UM 08B50 UM 12B50
178 UM 01360 UM 03B60 UM 06360 UM 08B60 UM 12B60
179 UM 01370 UM 03B70 UM 06370 UM 08B70 UM 12B70
180 UM 01380 UM 03B80 UM 06380 UM 08B80 UM 12B80
181 UM 01390 UM 03B90 UM 06390 UM 08B90 UM 12B90
182 UM 013A0 UM 03BAO UM 063A0 UM 08BAO UM 12BA0
183 UM 013B0 UM 03BB0 UM 063B0 UM 08BB0 UM 12BB0
184 UM 013C0 UM 03BCO UM 063C0 UM 08BCO UM 12BCO
185 UM 013D0 UM 03BDO UM 063D0 UM 08BDO UM 12BDO0
186 UM 013EO UM 03BEO UM 063EO UM 08BEO UM 12BEO
187 UM 013F0 UM 03BFO UM 063F0 UM 08BFO UM 12BF0
188 UM 01400 UM 03C00 UM 06400 UM 08C00 UM 12C00
189 UM 01410 UM 03C10 UM 06410 UM 08C10 UM 12C10
190 UM 01420 UM 03C20 UM 06420 UM 08C20 UM 12C20
191 UM 01430 UM 03C30 UM 06430 UM 08C30 UM 12C30
192 UM 01440 UM 03C40 UM 06440 UM 08C40 UM 12C40
193 UM 01450 UM 03C50 UM 06450 UM 08C50 UM 12C50
194 UM 01460 UM 03C60 UM 06460 UM 08C60 UM 12C60
195 UM 01470 UM 03C70 UM 06470 UM 08C70 UM 12C70
196 UM 01480 UM 03C80 UM 06480 UM 08C80 UM 12C80
197 UM 01490 UM 03C90 UM 06490 UM 08C90 UM 12C90
198 UM 014A0 UM 03CAO0 UM 064A0 UM 08CAO0 UM 12CA0
199 UM 014B0 UM 03CBO UM 064B0 UM 08CBO UM 12CBO
200 UM 014CO0 UM 03CCO0 UM 064C0 UM 08CCO UM 12CCO0
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Table no. 1st axis 2nd axis 3rd axis 4th axis Virtual axis
201 UM 014D0 UM 03CDO0 UM 064D0 UM 08CDO UM 12CDO0O
202 UM 014EQ UM 03CEO UM 064EQ UM 08CEO UM 12CEO
203 UM 014F0 UM 03CFO UM 064F0 UM 08CFO UM 12CF0
204 UM 01500 UM 03D00 UM 06500 UM 08D00 UM 12D00
205 UM 01510 UM 03D10 UM 06510 UM 08D10 UM 12D10
206 UM 01520 UM 03D20 UM 06520 UM 08D20 UM 12D20
207 UM 01530 UM 03D30 UM 06530 UM 08D30 UM 12D30
208 UM 01540 UM 03D40 UM 06540 UM 08D40 UM 12D40
209 UM 01550 UM 03D50 UM 06550 UM 08D50 UM 12D50
210 UM 01560 UM 03D60 UM 06560 UM 08D60 UM 12D60
211 UM 01570 UM 03D70 UM 06570 UM 08D70 UM 12D70
212 UM 01580 UM 03D80 UM 06580 UM 08D80 UM 12D80
213 UM 01590 UM 03D90 UM 06590 UM 08D90 UM 12D90
214 UM 015A0 UM 03DA0 UM 065A0 UM 08DAO UM 12DA0
215 UM 015B0 UM 03DBO0 UM 065B0 UM 08DBO UM 12DB0
216 UM 015C0 UM 03DCO UM 065C0 UM 08DCO UM 12DCO
217 UM 015D0 UM 03DDO0 UM 065D0 UM 08DDO UM 12DDO0
218 UM 015E0 UM 03DEO UM 065E0 UM 08DEO UM 12DEO
219 UM 015F0 UM 03DFO0 UM 065F0 UM 08DFO UM 12DF0
220 UM 01600 UM 03E00 UM 06600 UM 08E00 UM 12E00
221 UM 01610 UM 03E10 UM 06610 UM 08E10 UM 12E10
222 UM 01620 UM 03E20 UM 06620 UM 08E20 UM 12E20
223 UM 01630 UM 03E30 UM 06630 UM 08E30 UM 12E30
224 UM 01640 UM 03E40 UM 06640 UM 08E40 UM 12E40
225 UM 01650 UM 03E50 UM 06650 UM 08E50 UM 12E50
226 UM 01660 UM 03E60 UM 06660 UM 08E60 UM 12E60
227 UM 01670 UM 03E70 UM 06670 UM 08E70 UM 12E70
228 UM 01680 UM 03E80 UM 06680 UM 08E80 UM 12E80
229 UM 01690 UM 03E90 UM 06690 UM 08E90 UM 12E90
230 UM 016A0 UM 03EAOQ UM 066A0 UM 08EAO UM 12EAQ
231 UM 016B0 UM 03EBO UM 066B0 UM 08EBO UM 12EBO
232 UM 016CO0 UM 03ECO UM 066CO UM 08ECO UM 12ECO
233 UM 016DO0 UM 03EDO UM 066D0 UM 08EDO UM 12EDO
234 UM 016E0 UM 03EEO UM 066E0 UM 08EEO UM 12EEQ
235 UM 016FO0 UM 03EF0 UM 066FO0 UM 08EFO UM 12EF0
236 UM 01700 UM 03F00 UM 06700 UM 08F00 UM 12F00
237 UM 01710 UM 03F10 UM 06710 UM 08F10 UM 12F10
238 UM 01720 UM 03F20 UM 06720 UM 08F20 UM 12F20
239 UM 01730 UM 03F30 UM 06730 UM 08F30 UM 12F30
240 UM 01740 UM 03F40 UM 06740 UM 08F40 UM 12F40
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Table no. 1st axis 2nd axis 3rd axis 4th axis Virtual axis
241 UM 01750 UM 03F50 UM 06750 UM 08F50 UM 12F50
242 UM 01760 UM 03F60 UM 06760 UM 08F60 UM 12F60
243 UM 01770 UM 03F70 UM 06770 UM 08F70 UM 12F70
244 UM 01780 UM 03F80 UM 06780 UM 08F80 UM 12F80
245 UM 01790 UM 03F90 UM 06790 UM 08F90 UM 12F90
246 UM 017A0 UM 03FAO0 UM 067A0 UM 08FAO UM 12FA0
247 UM 017B0 UM 03FBO UM 067B0 UM 08FBO UM 12FBO
248 UM 017CO UM 03FCO UM 067CO UM 08FCO UM 12FCO
249 UM 017D0 UM 03FDO UM 067D0 UM 08FDO UM 12FDO
250 UM 017EO UM 03FEO UM 067EO UM 08FEO UM 12FEO
251 UM 017FO0 UM 03FFO0 UM 067FO0 UM 08FFO0 UM 12FFO0
252 UM 01800 UM 04000 UM 06800 UM 09000 UM 13000
253 UM 01810 UM 04010 UM 06810 UM 09010 UM 13010
254 UM 01820 UM 04020 UM 06820 UM 09020 UM 13020
255 UM 01830 UM 04030 UM 06830 UM 09030 UM 13030
256 UM 01840 UM 04040 UM 06840 UM 09040 UM 13040
257 UM 01850 UM 04050 UM 06850 UM 09050 UM 13050
258 UM 01860 UM 04060 UM 06860 UM 09060 UM 13060
259 UM 01870 UM 04070 UM 06870 UM 09070 UM 13070
260 UM 01880 UM 04080 UM 06880 UM 09080 UM 13080
261 UM 01890 UM 04090 UM 06890 UM 09090 UM 13090
262 UM 018A0 UM 040A0 UM 068A0 UM 090A0 UM 130A0
263 UM 018B0 UM 040B0 UM 068B0 UM 090B0 UM 130B0
264 UM 018C0 UM 040C0 UM 068C0 UM 090CO0 UM 130CO0
265 UM 018D0 UM 040D0 UM 068D0 UM 090DO0 UM 130D0
266 UM 018EO UM 040EO UM 068EO UM 090EO UM 130EQ0
267 UM 018FO0 UM 040F0 UM 068F0 UM 090F0 UM 130F0
268 UM 01900 UM 04100 UM 06900 UM 09100 UM 13100
269 UM 01910 UM 04110 UM 06910 UM 09110 UM 13110
270 UM 01920 UM 04120 UM 06920 UM 09120 UM 13120
271 UM 01930 UM 04130 UM 06930 UM 09130 UM 13130
272 UM 01940 UM 04140 UM 06940 UM 09140 UM 13140
273 UM 01950 UM 04150 UM 06950 UM 09150 UM 13150
274 UM 01960 UM 04160 UM 06960 UM 09160 UM 13160
275 UM 01970 UM 04170 UM 06970 UM 09170 UM 13170
276 UM 01980 UM 04180 UM 06980 UM 09180 UM 13180
277 UM 01990 UM 04190 UM 06990 UM 09190 UM 13190
278 UM 019A0 UM 041A0 UM 069A0 UM 091A0 UM 131A0
279 UM 019B0 UM 041B0 UM 069B0 UM 091B0 UM 131B0
280 UM 019C0 UM 041C0 UM 069C0 UM 091CO0 UM 131CO
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Table no. 1st axis 2nd axis 3rd axis 4th axis Virtual axis
281 UM 019D0 UM 041D0 UM 069D0 UM 091D0 UM 131D0
282 UM 019EO UM 041EQ0 UM 069EO UM 091EO UM 131EO
283 UM 019F0 UM 041F0 UM 069F0 UM 091F0 UM 131F0
284 UM 01A00 UM 04200 UM 06A00 UM 09200 UM 13200
285 UM 01A10 UM 04210 UM 06A10 UM 09210 UM 13210
286 UM 01A20 UM 04220 UM 06A20 UM 09220 UM 13220
287 UM 01A30 UM 04230 UM 06A30 UM 09230 UM 13230
288 UM 01A40 UM 04240 UM 06A40 UM 09240 UM 13240
289 UM 01A50 UM 04250 UM 06A50 UM 09250 UM 13250
290 UM 01A60 UM 04260 UM 06A60 UM 09260 UM 13260
291 UM 01A70 UM 04270 UM 06A70 UM 09270 UM 13270
292 UM 01A80 UM 04280 UM 06A80 UM 09280 UM 13280
293 UM 01A90 UM 04290 UM 06A90 UM 09290 UM 13290
294 UM 01AAOQ UM 042A0 UM 06AA0Q UM 092A0 UM 132A0
295 UM 01ABO UM 042B0 UM 06ABO UM 092B0 UM 132B0
296 UM 01ACO UM 042C0 UM 06ACO UM 092C0 UM 132C0
297 UM 01ADO UM 042D0 UM 06ADO UM 092D0 UM 132D0
298 UM 01AEQ UM 042E0 UM 06AEQ UM 092E0 UM 132E0
299 UM 01AFO UM 042F0 UM 06AFO0 UM 092F0 UM 132F0
300 UM 01B00 UM 04300 UM 06B00 UM 09300 UM 13300
301 UM 01B10 UM 04310 UM 06B10 UM 09310 UM 13310
302 UM 01B20 UM 04320 UM 06B20 UM 09320 UM 13320
303 UM 01B30 UM 04330 UM 06B30 UM 09330 UM 13330
304 UM 01B40 UM 04340 UM 06B40 UM 09340 UM 13340
305 UM 01B50 UM 04350 UM 06B50 UM 09350 UM 13350
306 UM 01B60 UM 04360 UM 06B60 UM 09360 UM 13360
307 UM 01B70 UM 04370 UM 06B70 UM 09370 UM 13370
308 UM 01B80 UM 04380 UM 06B80 UM 09380 UM 13380
309 UM 01B90 UM 04390 UM 06B90 UM 09390 UM 13390
310 UM 01BAO UM 043A0 UM 06BAO UM 093A0 UM 133A0
311 UM 01BBO UM 043B0 UM 06BB0 UM 093B0 UM 133B0
312 UM 01BCO UM 043C0 UM 06BCO UM 093CO0 UM 133C0
313 UM 01BDO UM 043D0 UM 06BDO UM 093D0 UM 133D0
314 UM 01BEO UM 043E0 UM 06BEO UM 093E0 UM 133E0
315 UM 01BFO UM 043F0 UM 06BFO UM 093F0 UM 133F0
316 UM 01C00 UM 04400 UM 06C00 UM 09400 UM 13400
317 UM 01C10 UM 04410 UM 06C10 UM 09410 UM 13410
318 UM 01C20 UM 04420 UM 06C20 UM 09420 UM 13420
319 UM 01C30 UM 04430 UM 06C30 UM 09430 UM 13430
320 UM 01C40 UM 04440 UM 06C40 UM 09440 UM 13440
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Table no. 1st axis 2nd axis 3rd axis 4th axis Virtual axis
321 UM 01C50 UM 04450 UM 06C50 UM 09450 UM 13450
322 UM 01C60 UM 04460 UM 06C60 UM 09460 UM 13460
323 UM 01C70 UM 04470 UM 06C70 UM 09470 UM 13470
324 UM 01C80 UM 04480 UM 06C80 UM 09480 UM 13480
325 UM 01C90 UM 04490 UM 06C90 UM 09490 UM 13490
326 UM 01CA0 UM 044A0 UM 06CAO0 UM 094A0 UM 134A0
327 UM 01CBO UM 044B0 UM 06CBO UM 094B0 UM 134B0
328 UM 01CCO UM 044C0 UM 06CCO UM 094C0 UM 134C0
329 UM 01CDO UM 044D0 UM 06CDO UM 094D0 UM 134D0
330 UM 01CEO UM 044E0 UM 06CEO UM 094E0 UM 134E0
331 UM 01CFO UM 044F0 UM 06CFO UM 094F0 UM 134F0
332 UM 01D00 UM 04500 UM 06D00 UM 09500 UM 13500
333 UM 01D10 UM 04510 UM 06D10 UM 09510 UM 13510
334 UM 01D20 UM 04520 UM 06D20 UM 09520 UM 13520
335 UM 01D30 UM 04530 UM 06D30 UM 09530 UM 13530
336 UM 01D40 UM 04540 UM 06D40 UM 09540 UM 13540
337 UM 01D50 UM 04550 UM 06D50 UM 09550 UM 13550
338 UM 01D60 UM 04560 UM 06D60 UM 09560 UM 13560
339 UM 01D70 UM 04570 UM 06D70 UM 09570 UM 13570
340 UM 01D80 UM 04580 UM 06D80 UM 09580 UM 13580
341 UM 01D90 UM 04590 UM 06D90 UM 09590 UM 13590
342 UM 01DAO UM 045A0 UM 06DA0 UM 095A0 UM 135A0
343 UM 01DBO UM 045B0 UM 06DBO UM 095B0 UM 135B0
344 UM 01DCO UM 045C0 UM 06DCO UM 095C0 UM 135C0
345 UM 01DDO UM 045D0 UM 06DDO UM 095D0 UM 135D0
346 UM 01DEO UM 045E0 UM 06DEO UM 095E0 UM 135E0
347 UM 01DFO UM 045F0 UM 06DFO0 UM 095F0 UM 135F0
348 UM 01EO00 UM 04600 UM 06E00 UM 09600 UM 13600
349 UM 01E10 UM 04610 UM 06E10 UM 09610 UM 13610
350 UM 01E20 UM 04620 UM 06E20 UM 09620 UM 13620
351 UM 01E30 UM 04630 UM 06E30 UM 09630 UM 13630
352 UM 01E40 UM 04640 UM 06E40 UM 09640 UM 13640
353 UM 01E50 UM 04650 UM 06E50 UM 09650 UM 13650
354 UM 01E60 UM 04660 UM 06E60 UM 09660 UM 13660
355 UM 01E70 UM 04670 UM 06E70 UM 09670 UM 13670
356 UM 01E80 UM 04680 UM 06E80 UM 09680 UM 13680
357 UM 01E90 UM 04690 UM 06E90 UM 09690 UM 13690
358 UM 01EAOQ UM 046A0 UM 06EAQ UM 096A0 UM 136A0
359 UM 01EBO UM 046B0 UM 06EBO UM 096B0 UM 136B0
360 UM 01ECO UM 046C0 UM 06ECO UM 096C0 UM 136C0
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Table no. 1st axis 2nd axis 3rd axis 4th axis Virtual axis
361 UM 01EDO UM 046D0 UM 06EDO UM 096D0 UM 136D0
362 UM 01EEO UM 046E0 UM 06EEO UM 096EO UM 136E0
363 UM 01EFO UM 046F0 UM 06EFO UM 096F0 UM 136F0
364 UM 01F00 UM 04700 UM 06F00 UM 09700 UM 13700
365 UM 01F10 UM 04710 UM 06F10 UM 09710 UM 13710
366 UM 01F20 UM 04720 UM 06F20 UM 09720 UM 13720
367 UM 01F30 UM 04730 UM 06F30 UM 09730 UM 13730
368 UM 01F40 UM 04740 UM 06F40 UM 09740 UM 13740
369 UM 01F50 UM 04750 UM 06F50 UM 09750 UM 13750
370 UM 01F60 UM 04760 UM 06F60 UM 09760 UM 13760
371 UM 01F70 UM 04770 UM 06F70 UM 09770 UM 13770
372 UM 01F80 UM 04780 UM 06F80 UM 09780 UM 13780
373 UM 01F90 UM 04790 UM 06F90 UM 09790 UM 13790
374 UM 01FAO UM 047A0 UM 06FAO UM 097A0 UM 137A0
375 UM 01FBO UM 047B0 UM 06FBO UM 097B0 UM 137B0
376 UM 01FCO UM 047CO UM 06FCO UM 097CO0 UM 137C0
377 UM 01FDO UM 047D0 UM 06FDO UM 097D0 UM 137D0
378 UM 01FEO UM 047EOQ UM 06FEO UM 097EO UM 137E0
379 UM 01FFO UM 047F0 UM 06FFO0 UM 097F0 UM 137F0
380 UM 02000 UM 04800 UM 07000 UM 09800 UM 13800
381 UM 02010 UM 04810 UM 07010 UM 09810 UM 13810
382 UM 02020 UM 04820 UM 07020 UM 09820 UM 13820
383 UM 02030 UM 04830 UM 07030 UM 09830 UM 13830
384 UM 02040 UM 04840 UM 07040 UM 09840 UM 13840
385 UM 02050 UM 04850 UM 07050 UM 09850 UM 13850
386 UM 02060 UM 04860 UM 07060 UM 09860 UM 13860
387 UM 02070 UM 04870 UM 07070 UM 09870 UM 13870
388 UM 02080 UM 04880 UM 07080 UM 09880 UM 13880
389 UM 02090 UM 04890 UM 07090 UM 09890 UM 13890
390 UM 020A0 UM 048A0 UM 070A0 UM 098A0 UM 138A0
391 UM 020B0 UM 048B0 UM 070B0 UM 098B0 UM 138B0
392 UM 020CO0 UM 048C0 UM 070CO UM 098CO0 UM 138C0
393 UM 020D0 UM 048D0 UM 070D0 UM 098DO0 UM 138D0
394 UM 020E0 UM 048E0 UM 070EO UM 098E0 UM 138E0
395 UM 020F0 UM 048F0 UM 070FO0 UM 098FO0 UM 138F0
396 UM 02100 UM 04900 UM 07100 UM 09900 UM 13900
397 UM 02110 UM 04910 UM 07110 UM 09910 UM 13910
398 UM 02120 UM 04920 UM 07120 UM 09920 UM 13920
399 UM 02130 UM 04930 UM 07130 UM 09930 UM 13930
400 UM 02140 UM 04940 UM 07140 UM 09940 UM 13940
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401 UM 02150 UM 04950 UM 07150 UM 09950 UM 13950
402 UM 02160 UM 04960 UM 07160 UM 09960 UM 13960
403 UM 02170 UM 04970 UM 07170 UM 09970 UM 13970
404 UM 02180 UM 04980 UM 07180 UM 09980 UM 13980
405 UM 02190 UM 04990 UM 07190 UM 09990 UM 13990
406 UM 021A0 UM 049A0 UM 071A0 UM 099A0 UM 139A0
407 UM 021B0 UM 049B0 UM 071B0 UM 099B0 UM 139B0
408 UM 021CO0 UM 049C0 UM 071CO UM 099CO0 UM 139C0
409 UM 021D0 UM 049D0 UM 071D0 UM 099D0 UM 139D0
410 UM 021E0 UM 049E0 UM 071EO UM 099E0 UM 139E0
411 UM 021F0 UM 049F0 UM 071FO0 UM 099F0 UM 139F0
412 UM 02200 UM 04A00 UM 07200 UM 09A00 UM 13A00
413 UM 02210 UM 04A10 UM 07210 UM 09A10 UM 13A10
414 UM 02220 UM 04A20 UM 07220 UM 09A20 UM 13A20
415 UM 02230 UM 04A30 UM 07230 UM 09A30 UM 13A30
416 UM 02240 UM 04A40 UM 07240 UM 09A40 UM 13A40
417 UM 02250 UM 04A50 UM 07250 UM 09A50 UM 13A50
418 UM 02260 UM 04A60 UM 07260 UM 09A60 UM 13A60
419 UM 02270 UM 04A70 UM 07270 UM 09A70 UM 13A70
420 UM 02280 UM 04A80 UM 07280 UM 09A80 UM 13A80
421 UM 02290 UM 04A90 UM 07290 UM 09A90 UM 13A90
422 UM 022A0 UM 04AA0Q UM 072A0 UM 09AA0 UM 13AA0
423 UM 022B0 UM 04ABO UM 072B0 UM 09ABO UM 13AB0O
424 UM 022C0 UM 04ACO UM 072C0 UM 09ACO UM 13ACO0
425 UM 022D0 UM 04ADO0O UM 072D0 UM 09ADO UM 13ADO0
426 UM 022E0 UM 04AEQ UM 072EO UM 09AEO UM 13AEQ
427 UM 022F0 UM 04AF0 UM 072F0 UM 09AF0 UM 13AF0
428 UM 02300 UM 04B00 UM 07300 UM 09B00 UM 13B00
429 UM 02310 UM 04B10 UM 07310 UM 09B10 UM 13B10
430 UM 02320 UM 04B20 UM 07320 UM 09B20 UM 13B20
431 UM 02330 UM 04B30 UM 07330 UM 09B30 UM 13B30
432 UM 02340 UM 04B40 UM 07340 UM 09B40 UM 13B40
433 UM 02350 UM 04B50 UM 07350 UM 09B50 UM 13B50
434 UM 02360 UM 04B60 UM 07360 UM 09B60 UM 13B60
435 UM 02370 UM 04B70 UM 07370 UM 09B70 UM 13B70
436 UM 02380 UM 04B80 UM 07380 UM 09B80 UM 13B80
437 UM 02390 UM 04B90 UM 07390 UM 09B90 UM 13B90
438 UM 023A0 UM 04BAO UM 073A0 UM 09BAO UM 13BA0
439 UM 023B0 UM 04BBO0 UM 073B0 UM 09BBO UM 13BB0
440 UM 023C0 UM 04BCO UM 073C0 UM 09BCO UM 13BCO
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441 UM 023D0 UM 04BDO UM 073D0 UM 09BDO UM 13BDO
442 UM 023EO0 UM 04BEO UM 073EO UM 09BEO UM 13BEO
443 UM 023F0 UM 04BF0 UM 073F0 UM 09BFO UM 13BFO
444 UM 02400 UM 04C00 UM 07400 UM 09C00 UM 13C00
445 UM 02410 UM 04C10 UM 07410 UM 09C10 UM 13C10
446 UM 02420 UM 04C20 UM 07420 UM 09C20 UM 13C20
447 UM 02430 UM 04C30 UM 07430 UM 09C30 UM 13C30
448 UM 02440 UM 04C40 UM 07440 UM 09C40 UM 13C40
449 UM 02450 UM 04C50 UM 07450 UM 09C50 UM 13C50
450 UM 02460 UM 04C60 UM 07460 UM 09C60 UM 13C60
451 UM 02470 UM 04C70 UM 07470 UM 09C70 UM 13C70
452 UM 02480 UM 04C80 UM 07480 UM 09C80 UM 13C80
453 UM 02490 UM 04C90 UM 07490 UM 09C90 UM 13C90
454 UM 024A0 UM 04CA0 UM 074A0 UM 09CAO0 UM 13CA0
455 UM 024B0 UM 04CBO UM 074B0 UM 09CBO UM 13CBO
456 UM 024C0 UM 04CCO UM 074C0 UM 09CCO UM 13CCO
457 UM 024D0 UM 04CDO UM 074D0 UM 09CDO UM 13CDO
458 UM 024E0 UM 04CEO UM 074E0 UM 09CEO UM 13CEO
459 UM 024F0 UM 04CFO0 UM 074F0 UM 09CFO0 UM 13CFO0
460 UM 02500 UM 04D00 UM 07500 UM 09D00 UM 13D00
461 UM 02510 UM 04D10 UM 07510 UM 09D10 UM 13D10
462 UM 02520 UM 04D20 UM 07520 UM 09D20 UM 13D20
463 UM 02530 UM 04D30 UM 07530 UM 09D30 UM 13D30
464 UM 02540 UM 04D40 UM 07540 UM 09D40 UM 13D40
465 UM 02550 UM 04D50 UM 07550 UM 09D50 UM 13D50
466 UM 02560 UM 04D60 UM 07560 UM 09D60 UM 13D60
467 UM 02570 UM 04D70 UM 07570 UM 09D70 UM 13D70
468 UM 02580 UM 04D80 UM 07580 UM 09D80 UM 13D80
469 UM 02590 UM 04D90 UM 07590 UM 09D90 UM 13D90
470 UM 025A0 UM 04DA0 UM 075A0 UM 09DAO0 UM 13DA0
471 UM 025B0 UM 04DB0 UM 075B0 UM 09DBO UM 13DB0
472 UM 025C0 UM 04DCO UM 075C0 UM 09DCO UM 13DCO
473 UM 025D0 UM 04DDO0O UM 075D0 UM 09DDO UM 13DDO0
474 UM 025E0 UM 04DEO UM 075E0 UM 09DEO UM 13DEO
475 UM 025F0 UM 04DFO0 UM 075F0 UM 09DFO UM 13DFO0
476 UM 02600 UM 04E00 UM 07600 UM 09EOQ0 UM 13E00
477 UM 02610 UM 04E10 UM 07610 UM 09E10 UM 13E10
478 UM 02620 UM 04E20 UM 07620 UM 09E20 UM 13E20
479 UM 02630 UM 04E30 UM 07630 UM 09E30 UM 13E30
480 UM 02640 UM 04E40 UM 07640 UM 09E40 UM 13E40
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Table no. 1st axis 2nd axis 3rd axis 4th axis Virtual axis
481 UM 02650 UM 04E50 UM 07650 UM 09E50 UM 13E50
482 UM 02660 UM 04E60 UM 07660 UM 09E60 UM 13E60
483 UM 02670 UM 04E70 UM 07670 UM 09E70 UM 13E70
484 UM 02680 UM 04E80 UM 07680 UM 09E80 UM 13E80
485 UM 02690 UM 04E90 UM 07690 UM 09E90 UM 13E90
486 UM 026A0 UM 04EAOQ UM 076A0 UM 09EAO UM 13EAOQ
487 UM 026B0 UM 04EBO UM 076B0 UM 09EBO UM 13EBO
488 UM 026C0 UM 04ECO UM 076CO UM 09ECO UM 13ECO
489 UM 026D0 UM 04EDO UM 076D0 UM 09EDO UM 13EDO
490 UM 026E0 UM 04EEQ UM 076E0 UM 09EEO UM 13EEQO
491 UM 026F0 UM 04EFO UM 076FO0 UM 09EFO UM 13EF0
492 UM 02700 UM 04F00 UM 07700 UM 09F00 UM 13F00
493 UM 02710 UM 04F10 UM 07710 UM 09F10 UM 13F10
494 UM 02720 UM 04F20 UM 07720 UM 09F20 UM 13F20
495 UM 02730 UM 04F30 UM 07730 UM 09F30 UM 13F30
496 UM 02740 UM 04F40 UM 07740 UM 09F40 UM 13F40
497 UM 02750 UM 04F50 UM 07750 UM 09F50 UM 13F50
498 UM 02760 UM 04F60 UM 07760 UM 09F60 UM 13F60
499 UM 02770 UM 04F70 UM 07770 UM 09F70 UM 13F70
500 UM 02780 UM 04F80 UM 07780 UM 09F80 UM 13F80
501 UM 02790 UM 04F90 UM 07790 UM 09F90 UM 13F90
502 UM 027A0 UM 04FAO0 UM 077A0 UM 09FAO0 UM 13FAO0
503 UM 027B0 UM 04FBO UM 077B0 UM 09FBO UM 13FBO
504 UM 027C0 UM 04FCO UM 077CO0 UM 09FCO UM 13FCO
505 UM 027D0 UM 04FDO UM 077D0 UM 09FDO UM 13FDO
506 UM 027EO UM 04FEO UM 077EO UM 09FEO UM 13FEO
507 UM 027F0 UM 04FFO0 UM 077F0 UM 09FFO0 UM 13FF0
508 UM 02800 UM 05000 UM 07800 UM 0A000 UM 14000
509 UM 02810 UM 05010 UM 07810 UM 0A010 UM 14010
510 UM 02820 UM 05020 UM 07820 UM 0A020 UM 14020
511 UM 02830 UM 05030 UM 07830 UM 0A030 UM 14030
512 UM 02840 UM 05040 UM 07840 UM 0A040 UM 14040
513 UM 02850 UM 05050 UM 07850 UM 0A050 UM 14050
514 UM 02860 UM 05060 UM 07860 UM 0A060 UM 14060
515 UM 02870 UM 05070 UM 07870 UM 0A070 UM 14070
516 UM 02880 UM 05080 UM 07880 UM 0A080 UM 14080
517 UM 02890 UM 05090 UM 07890 UM 0A090 UM 14090
518 UM 028A0 UM 050A0 UM 078A0 UM 0AOAO UM 140A0
519 UM 028B0 UM 050B0 UM 078B0 UM 0AO0BO UM 140B0
520 UM 028C0 UM 050C0 UM 078C0 UM 0A0CO UM 140C0
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17.6 Details of Each Axis Setting Area in Unit Memory

Table no. 1st axis 2nd axis 3rd axis 4th axis Virtual axis
521 UM 028D0 UM 050D0 UM 078D0 UM 0AODO UM 140D0
522 UM 028EO UM 050EQ0 UM 078EO UM O0AOEO UM 140EQ
523 UM 028F0 UM 050F0 UM 078F0 UM OAOFO UM 140F0
524 UM 02900 UM 05100 UM 07900 UM 0A100 UM 14100
525 UM 02910 UM 05110 UM 07910 UM 0A110 UM 14110
526 UM 02920 UM 05120 UM 07920 UM 0A120 UM 14120
527 UM 02930 UM 05130 UM 07930 UM 0A130 UM 14130
528 UM 02940 UM 05140 UM 07940 UM 0A140 UM 14140
529 UM 02950 UM 05150 UM 07950 UM 0A150 UM 14150
530 UM 02960 UM 05160 UM 07960 UM 0A160 UM 14160
531 UM 02970 UM 05170 UM 07970 UM 0A170 UM 14170
532 UM 02980 UM 05180 UM 07980 UM 0A180 UM 14180
533 UM 02990 UM 05190 UM 07990 UM 0A190 UM 14190
534 UM 029A0 UM 051A0 UM 079A0 UM 0A1AOQ UM 141A0
535 UM 029B0 UM 051B0 UM 079B0 UM 0A1BO UM 141B0
536 UM 029C0 UM 051CO UM 079C0 UM 0A1CO UM 141C0
537 UM 029D0 UM 051D0 UM 079D0 UM 0A1DO UM 141D0
538 UM 029E0 UM 051EOQ UM 079E0 UM 0A1EOQ UM 141E0
539 UM 029F0 UM 051F0 UM 079F0 UM 0A1FO UM 141F0
540 UM 02A00 UM 05200 UM 07A00 UM 0A200 UM 14200
541 UM 02A10 UM 05210 UM 07A10 UM 0A210 UM 14210
542 UM 02A20 UM 05220 UM 07A20 UM 0A220 UM 14220
543 UM 02A30 UM 05230 UM 07A30 UM 0A230 UM 14230
544 UM 02A40 UM 05240 UM 07A40 UM 0A240 UM 14240
545 UM 02A50 UM 05250 UM 07A50 UM 0A250 UM 14250
546 UM 02A60 UM 05260 UM 07A60 UM 0A260 UM 14260
547 UM 02A70 UM 05270 UM 07A70 UM 0A270 UM 14270
548 UM 02A80 UM 05280 UM 07A80 UM 0A280 UM 14280
549 UM 02A90 UM 05290 UM 07A90 UM 0A290 UM 14290
550 UM 02AA0 UM 052A0 UM 07AA0 UM 0A2A0 UM 142A0
551 UM 02AB0O UM 052B0 UM 07ABO UM 0A2B0 UM 142B0
552 UM 02ACO0 UM 052C0 UM 07ACO UM 0A2CO UM 142C0
553 UM 02ADO UM 052D0 UM 07ADO UM 0A2DO0 UM 142D0
554 UM 02AEQ UM 052E0 UM 07AEQ UM 0A2EQ UM 142E0
555 UM 02AF0 UM 052F0 UM 07AF0 UM 0A2F0 UM 142F0
556 UM 02B00 UM 05300 UM 07B00 UM 0A300 UM 14300
557 UM 02B10 UM 05310 UM 07B10 UM 0A310 UM 14310
558 UM 02B20 UM 05320 UM 07B20 UM 0A320 UM 14320
559 UM 02B30 UM 05330 UM 07B30 UM 0A330 UM 14330
560 UM 02B40 UM 05340 UM 07B40 UM 0A340 UM 14340
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Table no. 1st axis 2nd axis 3rd axis 4th axis Virtual axis
561 UM 02B50 UM 05350 UM 07B50 UM 0A350 UM 14350
562 UM 02B60 UM 05360 UM 07B60 UM 0A360 UM 14360
563 UM 02B70 UM 05370 UM 07B70 UM 0A370 UM 14370
564 UM 02B80 UM 05380 UM 07B80 UM 0A380 UM 14380
565 UM 02B90 UM 05390 UM 07B90 UM 0A390 UM 14390
566 UM 02BA0O UM 053A0 UM 07BAO UM 0A3A0 UM 143A0
567 UM 02BB0 UM 053B0 UM 07BB0O UM 0A3BO UM 143B0
568 UM 02BCO UM 053C0 UM 07BCO UM 0A3CO UM 143C0
569 UM 02BDO UM 053D0 UM 07BDO UM 0A3DO UM 143D0
570 UM 02BEO UM 053E0 UM 07BEO UM 0A3EQ UM 143E0
571 UM 02BFO UM 053F0 UM 07BFO UM 0A3FO0 UM 143F0
572 UM 02C00 UM 05400 UM 07C00 UM 0A400 UM 14400
573 UM 02C10 UM 05410 UM 07C10 UM 0A410 UM 14410
574 UM 02C20 UM 05420 UM 07C20 UM 0A420 UM 14420
575 UM 02C30 UM 05430 UM 07C30 UM 0A430 UM 14430
576 UM 02C40 UM 05440 UM 07C40 UM 0A440 UM 14440
577 UM 02C50 UM 05450 UM 07C50 UM 0A450 UM 14450
578 UM 02C60 UM 05460 UM 07C60 UM 0A460 UM 14460
579 UM 02C70 UM 05470 UM 07C70 UM 0A470 UM 14470
580 UM 02C80 UM 05480 UM 07C80 UM 0A480 UM 14480
581 UM 02C90 UM 05490 UM 07C90 UM 0A490 UM 14490
582 UM 02CAO0 UM 054A0 UM 07CAO0 UM 0A4A0 UM 144A0
583 UM 02CBO UM 054B0 UM 07CBO UM 0A4B0O UM 144B0
584 UM 02CCO0 UM 054C0 UM 07CCO UM 0A4CO UM 144C0
585 UM 02CDO0 UM 054D0 UM 07CDO UM 0A4DO0 UM 144D0
586 UM 02CEO UM 054EQ UM 07CEO UM 0A4EQ UM 144E0
587 UM 02CF0 UM 054F0 UM 07CFO UM 0A4F0 UM 144F0
588 UM 02D00 UM 05500 UM 07D00 UM 0A500 UM 14500
589 UM 02D10 UM 05510 UM 07D10 UM 0A510 UM 14510
590 UM 02D20 UM 05520 UM 07D20 UM 0A520 UM 14520
591 UM 02D30 UM 05530 UM 07D30 UM 0A530 UM 14530
592 UM 02D40 UM 05540 UM 07D40 UM 0A540 UM 14540
593 UM 02D50 UM 05550 UM 07D50 UM 0A550 UM 14550
594 UM 02D60 UM 05560 UM 07D60 UM 0A560 UM 14560
595 UM 02D70 UM 05570 UM 07D70 UM 0A570 UM 14570
596 UM 02D80 UM 05580 UM 07D80 UM 0A580 UM 14580
597 UM 02D90 UM 05590 UM 07D90 UM 0A590 UM 14590
598 UM 02DA0 UM 055A0 UM 07DAO UM 0A5A0 UM 145A0
599 UM 02DB0 UM 055B0 UM 07DBO UM 0A5B0 UM 145B0
600 UM 02DCO UM 055C0 UM 07DCO UM 0A5CO UM 145C0
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17.6 Details of Each Axis Setting Area in Unit Memory

B First address of each positioning table (Expansion area: 10001 to 100025)

Table no. 1st axis 2nd axis 3rd axis 4th axis Virtual axis
10001 UM 02E70 UM 05670 UM 07E70 UM 0A670 UM 14670
10002 UM 02E80 UM 05680 UM 07E80 UM 0A680 UM 14680
10003 UM 02E90 UM 05690 UM 07E90 UM 0A690 UM 14690
10004 UM 02EAOQ UM 056A0 UM 07EAQ UM 0ABAO UM 146A0
10005 UM 02EBO UM 056B0 UM 07EBO UM 0A6BO UM 146B0
10006 UM 02ECO UM 056C0 UM 07ECO UM 0A6CO UM 146C0
10007 UM 02EDO UM 056D0 UM 07EDO UM 0A6DO0 UM 146D0
10008 UM 02EEO UM 056E0 UM 07EEO UM 0AGEOQ UM 146E0
10009 UM 02EF0 UM 056F0 UM 07EFO UM 0A6F0 UM 146F0
10010 UM 02F00 UM 05700 UM 07F00 UM 0A700 UM 14700
10011 UM 02F10 UM 05710 UM 07F10 UM 0A710 UM 14710
10012 UM 02F20 UM 05720 UM 07F20 UM 0A720 UM 14720
10013 UM 02F30 UM 05730 UM 07F30 UM 0A730 UM 14730
10014 UM 02F40 UM 05740 UM 07F40 UM 0A740 UM 14740
10015 UM 02F50 UM 05750 UM 07F50 UM 0A750 UM 14750
10016 UM 02F60 UM 05760 UM 07F60 UM 0A760 UM 14760
10017 UM 02F70 UM 05770 UM 07F70 UM 0A770 UM 14770
10018 UM 02F80 UM 05780 UM 07F80 UM 0A780 UM 14780
10019 UM 02F90 UM 05790 UM 07F90 UM 0A790 UM 14790
10020 UM 02FAO0 UM 057A0 UM 07FAO0 UM 0A7A0 UM 147A0
10021 UM 02FBO UM 057B0 UM 07FBO UM 0A7B0O UM 147B0
10022 UM 02FCO UM 057C0 UM 07FCO UM 0A7CO UM 147CO0
10023 UM 02FDO UM 057D0 UM 07FDO UM 0A7DO UM 147D0
10024 UM 02FEO UM 057EQ UM O07FEO UM OA7EO UM 147EO
10025 UM 02FFO0 UM 057F0 UM 07FFO UM OA7FO UM 147F0

oo

e There are two areas in the expansion area of positioning table. It is
recommended to select an area with consecutive UM numbers according to
the number of used tables.

::cr:zgzgr(;:tables Area and table numbers to be used

1to 25 Expansion area 1: Table numbers 10001 to 10025
26to 75 Expansion area 2: Table numbers 10026 to 10100
76 to 100 Both the expansion areas 1 and 2 are used.

o For details of the expansion area, refer to "14.1.4 Types of Positioning Data
Setting Areas”.
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B First address of each positioning table (Expansion area 2: 10026 to 100100)

Table no. 1st axis 2nd axis 3rd axis 4th axis Virtual axis
10026 UM 0A850 UM OADOO UM 0B1BO UM 0B660 UM 0C920
10027 UM 0A860 UM OAD10 UM 0B1CO UM 0B670 UM 0C930
10028 UM 0A870 UM 0AD20 UM 0B1D0 UM 0B680 UM 0C940
10029 UM 0A880 UM OAD30 UM OB1EO UM 0B690 UM 0C950
10030 UM 0A890 UM 0AD40 UM 0B1F0 UM 0B6A0O UM 0C960
10031 UM 0A8AOQ UM 0AD50 UM 0B200 UM 0B6B0 UM 0C970
10032 UM 0A8BO UM OADG60 UM 0B210 UM 0B6CO UM 0C980
10033 UM 0A8CO UM OAD70 UM 0B220 UM 0B6D0 UM 0C990
10034 UM 0A8DO UM OAD80 UM 0B230 UM OB6EO UM 0C9A0
10035 UM 0A8EO UM O0AD90 UM 0B240 UM 0B6F0 UM 0C9B0
10036 UM 0A8FO0 UM OADAO UM 0B250 UM 0B700 UM 0C9CO0
10037 UM 0A900 UM OADBO UM 0B260 UM 0B710 UM 0C9DO0
10038 UM 0A910 UM 0ADCO UM 0B270 UM 0B720 UM 0C9EO
10039 UM 0A920 UM 0ADDO UM 0B280 UM 0B730 UM 0C9F0
10040 UM 0A930 UM 0ADEO UM 0B290 UM 0B740 UM 0CA00
10041 UM 0A940 UM 0ADFO UM 0B2A0 UM 0B750 UM 0CA10
10042 UM 0A950 UM 0AE00 UM 0B2B0 UM 0B760 UM 0CA20
10043 UM 0A960 UM 0AE10 UM 0B2CO UM 0B770 UM 0CA30
10044 UM 0A970 UM O0AE20 UM 0B2DO0 UM 0B780 UM 0CA40
10045 UM 0A980 UM OAE30 UM 0B2EO UM 0B790 UM 0CA50
10046 UM 0A990 UM OAE40 UM 0B2F0 UM 0B7A0 UM 0CA60
10047 UM 0A9A0 UM OAES50 UM 0B300 UM 0B7B0 UM 0CA70
10048 UM 0A9BO UM OAE6G0 UM 0B310 UM 0B7CO UM 0CA80
10049 UM 0A9CO UM OAE70 UM 0B320 UM 0B7DO0 UM 0CA90
10050 UM 0A9DO UM 0AES80 UM 0B330 UM 0B7EO UM 0CAAO0
10051 UM 0A9EO UM 0AE90 UM 0B340 UM 0B7F0 UM 0CABO
10052 UM 0A9F0 UM 0AEAO UM 0B350 UM 0B800 UM 0CACO
10053 UM 0AA00 UM 0AEBO UM 0B360 UM 0B810 UM 0CADO
10054 UM 0AA10 UM 0AECO UM 0B370 UM 0B820 UM 0CAEO
10055 UM 0AA20 UM 0AEDO UM 0B380 UM 0B830 UM O0CAFO
10056 UM 0AA30 UM OAEEO UM 0B390 UM 0B840 UM 0CBO00
10057 UM 0AA40 UM OAEFO UM 0B3A0 UM 0B850 UM 0CB10
10058 UM 0AA50 UM OAFO00 UM 0B3BO0 UM 0B860 UM 0CB20
10059 UM 0AAG0O UM OAF10 UM 0B3CO UM 0B870 UM 0CB30
10060 UM 0AA70 UM 0AF20 UM 0B3DO0 UM 0B880 UM 0CB40
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17.6 Details of Each Axis Setting Area in Unit Memory

Table no. 1st axis 2nd axis 3rd axis 4th axis Virtual axis
10061 UM 0AA80 UM O0AF30 UM 0B3EO UM 0B890 UM 0CB50
10062 UM 0AA90 UM 0AF40 UM 0B3FO0 UM 0B8AO UM 0CB60
10063 UM 0AAAQ UM 0AF50 UM 0B400 UM 0B8BO UM 0CB70
10064 UM O0AABO UM OAF60 UM 0B410 UM 0B8CO UM 0CB80
10065 UM 0AACO UM OAF70 UM 0B420 UM 0B8DO UM 0CB90
10066 UM 0AADO UM 0AF80 UM 0B430 UM 0B8EO UM 0CBAO
10067 UM O0AAEQ UM 0AF90 UM 0B440 UM 0B8FO0 UM 0CBBO
10068 UM 0AAFO UM 0AFAO UM 0B450 UM 0B900 UM 0CBCO
10069 UM 0ABOO UM 0AFBO UM 0B460 UM 0B910 UM 0CBDO
10070 UM 0AB10 UM 0AFCO UM 0B470 UM 0B920 UM 0CBEO
10071 UM 0AB20 UM 0AFDO UM 0B480 UM 0B930 UM 0CBFO
10072 UM 0AB30 UM OAFEO UM 0B490 UM 0B940 UM 0CCO00
10073 UM 0AB40 UM OAFFO UM 0B4A0 UM 0B950 UM 0CC10
10074 UM 0AB50 UM 0B000 UM 0B4BO0 UM 0B960 UM 0CC20
10075 UM 0AB60 UM 0B010 UM 0B4CO UM 0B970 UM 0CC30
10076 UM 0AB70 UM 0B020 UM 0B4D0 UM 0B980 UM 0CC40
10077 UM 0AB80 UM 0B030 UM 0B4EO UM 0B990 UM 0CC50
10078 UM 0AB90 UM 0B040 UM 0B4F0 UM 0B9AO UM 0CC60
10079 UM 0ABAO UM 0B050 UM 0B500 UM 0B9BO UM 0CC70
10080 UM 0ABBO UM 0B060 UM 0B510 UM 0B9CO UM 0CC80
10081 UM 0ABCO UM 0B070 UM 0B520 UM 0B9DO UM 0CC90
10082 UM 0ABDO UM 0B080 UM 0B530 UM 0B9EO UM 0CCAO
10083 UM OABEO UM 0B090 UM 0B540 UM 0B9FO0 UM 0CCBO
10084 UM OABFO UM O0BOAO UM 0B550 UM O0BAOO UM 0CCCO
10085 UM 0ACO00 UM 0B0OBO UM 0B560 UM O0BA10 UM 0CCDO
10086 UM 0AC10 UM 0B0OCO UM 0B570 UM 0BA20 UM 0CCEO
10087 UM 0AC20 UM 0BODO UM 0B580 UM 0BA30 UM 0CCFO
10088 UM 0AC30 UM OBOEO UM 0B590 UM 0BA40 UM 0CDO00
10089 UM 0AC40 UM OBOFO UM 0B5A0 UM O0BA50 UM 0CD10
10090 UM 0AC50 UM 0B100 UM 0B5B0 UM 0BA60 UM 0CD20
10091 UM 0AC60 UM 0B110 UM 0B5CO UM 0BA70 UM 0CD30
10092 UM 0AC70 UM 0B120 UM 0B5DO0 UM 0BA8O UM 0CD40
10093 UM 0AC80 UM 0B130 UM 0B5EO UM 0BA90 UM 0CD50
10094 UM 0AC90 UM 0B140 UM 0B5F0 UM 0BAAO UM 0CD60
10095 UM 0ACAO UM 0B150 UM 0B600 UM 0BABO UM 0CD70
10096 UM OACBO UM 0B160 UM 0B610 UM OBACO UM 0CD80
10097 UM OACCO UM 0B170 UM 0B620 UM OBADO UM 0CD90
10098 UM OACDO UM 0B180 UM 0B630 UM OBAEO UM 0CDAO
10099 UM OACEO UM 0B190 UM 0B640 UM OBAFO UM 0CDBO
10100 UM OACFO UM 0B1A0 UM 0B650 UM 0BB0O UM 0CDCO
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17.7 Unit Memory Synchronous Control Setting Area

17.7.1 Synchronous Control Setting Area

This is the area for setting the synchronous control. When making the setting using the
configuration menu, these values are automatically stored. It is not necessary to set them.

Unit memory no. (Hex)

Description

UM 16000 - UM1600F

UM 16010 - UM1601F

UM 16020 - UM1604F

UM 16050 - UM1606F

Synchronous setting
area of 1st axis

Synchronous control common setting area

Electronic gear setting area

Clutch setting area

Electronic cam setting area

UM 16070 - UM1607F

UM 16080 - UM1608F

UM 16090 - UM160BF

UM 160C0 - UM160DF

Synchronous setting
area of 2nd axis

Synchronous control common setting area

Electronic gear setting area

Clutch setting area

Electronic cam setting area

UM 160EO - UM160EF

UM 160F0 - UM160FF

UM 16100 - UM1612F

UM 16130 - UM1614F

Synchronous setting
area of 3rd axis

Synchronous control common setting area

Electronic gear setting area

Clutch setting area

Electronic cam setting area

UM 16150 - UM1615F

UM 16160 - UM1616F

UM 16170 - UM1619F

UM 161A0 - UM161BF

Synchronous setting
area of 4th axis

Synchronous control common setting area

Electronic gear setting area

Clutch setting area

Electronic cam setting area

UM 161CO0 - UM163FF

Reserved for system
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17.7 Unit Memory Synchronous Control Setting Area

17.7.2 Detailed Information on Synchronous Control Setting Area

B Synchronous control common setting area of 1st axis

Unit
memory Name Default Description
no. (Hex)
Set the master axis for each axis.
Set value Master axis Set value Master axis
Ho No synchronous | H10 et
Synchronous master axis or
master axis the setting
UM16000 selection of 1st HO target axis is
; the master axis.
axis
H1 1st axis H21 Pulse input 1
H2 2nd axis H22 Pulse input 2
H3 3rd axis H23 Pulse input 3
H4 4th axis H24 Pulse input 4
The state of the synchronous operating function set for the axis
is stored.
Each axis bit Functions Setting
synchronous 0 Electronic gear setting 0: No
UM16001 output function HO 1 Clutch operation settings 1: Yes
selection of 1st 2 Electronic cam operation
axis settings
3 Advance angle correction
synchronous setting
15-4 Area reserved for system
Svnch Set the deceleration method when performing the deceleration
ynehronous stop during the synchronous operation.
slave single - - .
UM16002 deceleration stop | HO bit Functions Setting
deceleration 0 Not used
method of 1st axis 1 Deceleration method 0: Linear, 1: S shape
15-2 Area reserved for system
Synchronous Set the deceleration time when performing the deceleration stop
slave single during the synchronous operation.
UM16003 deceleration stop HO Setting range: 0 to 10,000 (ms)
deceleration time Any other settings will be errors.
of 1st axis
UM16004 Reserved for
- 16000F system B B
(Note 1): The advanced angle correction function is available for the unit of Ver.1.5 or later.
B Electronic gear setting area of 1st axis
Unit
memory Name Default Description
no. (Hex)
UM16010 Each axis gear U1 Set the numerator and denominator for the gear ratio of
-UM16011 ratio numerator electronic gear separately.
Setting range: U1 to U2,147,483,647
UM16012 Each axis gear U1 Electronic gear ratio is determined by the following formula.
-UM16013 ratio denominator Output speed of electronic gear = Operating speed of master
axis x (Gear ratio numerator/Gear ratio denominator)
Set the time required to change the current gear ratio to a new
UM16014 Each axis gear U1 gear rath when the new gear ratio is set for the electronic gear
change time in operation.
U1 to U 10000 [ms]
uUM16015 Reserved for
-UM16001F | system B B
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B Clutch setting area of 1st axis

Unit
memory Name Default Description
no. (Hex)
UM16020 Clutch ON trigger types HO HO: 1/O clutch ON request
Set enabled conditions for the trigger signal.
) HO: Level
UM16021 Clutch ON edge selection HO .
H1: Rising edge
H2: Falling edge
UM16022
-UM16027 Reserved for system — —
. HO: 1/O clutch OFF request
UM16028 Clutch OFF trigger types HO
H11: 1/O + Phase after clutch control clutch OFF
Set enabled conditions for the trigger signal.
HO: Invalid
UM16029 Clutch OFF edge selection HO o
H1: Rising edge
H2: Falling edge
Set the ratio for the phase at which the clutch
. turns OFF when selecting "I/O + Phase after
UM1602A | Clutch OFF phase ratio uo clutch control" for the clutch off trigger type.
Setting range: 0 to 99 (%)
um1602B _ _
-UM1602F Reserved for system
HO: Direct
UM16030 Clutch ON method HO .
H1: Slip
UM16031
UM16032 Clutch ON slip method HO HO: Slip time setting
UM16033 Clutch ON slip time u1 1 to 10000 ms
UM16034 _ _
-UM16035 Reserved for system
UM16036 Clutch ON slip curve selection HO HO: Linear
uUmM16037
-UM1603F Reserved for system — —
HO: Direct
UM16040 Clutch OFF method HO .
H1: Slip
UM16041 Reserved for system — —
UM16042 Clutch OFF slip method HO HO: Slip time setting
UM16043 Clutch OFF slip time u1 1 to 10000 ms
UM16044
-UM16045 Reserved for system — —
UM16046 Clutch OFF slip curve selection HO HO: Linear
um16047 _ _
-UM1604F Reserved for system
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17.7 Unit Memory Synchronous Control Setting Area

B Electronic cam setting area of 1st axis

Unit
memory
no. (Hex)

Name

Default

Description

UM16050
- UM16051

Cam control synchronous
master axis cycle

U1

Set the cam control synchronous master cycle.
U1 to U2147483647

UM16052

Reserved for system

UM16053

Used cam pattern number

U1

Set the registered cam pattern number to be
used.
1 to (16)

UM16054
- UM16055

Cam stroke amount

U1

Displacement amount upper limit setting for cam
control
U1 to U2147483647

UM16056
- UM16057

Advance angle correction
reference amount

KO

Set the correction reference amount for
calculating the advance angle correction amount
when using the advance angle correction
function.

Setting range: K-1,073,741,823 to
K1,073,741,823

The unit follows the unit system of the master
axis.

pulse: -1,073,741,823 to +1,073,741,823 pulse
pum (0.1 um): -107,374,182.3 to +107,374,182.3
pum

pum (1 um): -1,073,741,823 to+1,073,741,823 ym
inch (0.00001 inch): -10,737.41823 to
+10,737.41823 inch

inch (0.0001 inch): -107,374.1823 to
+107,374.1823 inch

degree (0.1 degree): -107,374,182.3 to
+107,374,182.3 degree

degree (1 degree): -1,073,741,823 to
+1,073,741,823 degree

UM16058
- UM16059

Advance angle correction
speed

U100

Set the reference speed for calculating the
advance angle correction amount when using the
advance angle correction function.

Setting range: U1 to U32,767,000 (Specified unit
system)

The unit follows the unit system of the master
axis.

pulse: 1 to 32,767,000 pps

pum: 1 to 32,767,000 ym/s

inch: 0.001 to 32,767.000 inch/s

degree: 0.001 to 32,767.000 rev/s

UM1605A

Advance angle correction
parameter change time

U100

Set the time required until a changed value is
reflected when the parameter related to advance
angle correction (advance angle correction
reference speed or advance angle correction
reference amount) is changed during the
electronic cam operation.

Setting range: U1 to U10000ms

UM1605B
- UM1606F

Reserved for system

(Note 1): The advanced angle correction function is available for the unit of Ver.1.5 or later.
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Specifications

B Synchronous control common setting area of 2nd axis

Unit

memory Name Default Description

no. (Hex)
Synchronous master

UM16070 axis selection of each HO Refer to the description for the 1st axis.
axis
Synchronous output

UM16071 function selection of HO Refer to the description for the 1st axis.
each axis

UM16072

-UM1607F Reserved for system - -

(Note 1): The advanced angle correction function is avai

B Electronic gear setting area of 2nd axis

lable for the unit of Ver.1.5 or later.

Unit
memory Name Default Description
no. (Hex)
UM16080 Gear ratio numerator of I .
-UM16081 each axis U1 Refer to the description for the 1st axis.
UM16082 Gear ratio denominator L .
-UM16083 of each axis U1 Refer to the description for the 1st axis.
UM1eogs | Gearratiochange time | Refer to the description for the 1st axis.
of each axis
UM16085
_UM1608F Reserved for system - -

B Clutch setting area of 2nd axis

selection

Unit
memory Name Default Description
no. (Hex)
UM16090 Clutch ON trigger type HO Refer to the description for the 1st axis.
UM1gog1 | Clutch ONedge HO Refer to the description for the 1st axis.
selection
UM16092
-UM16097 Reserved for system - -
UM16098 Clutch OFF trigger type HO Refer to the description for the 1st axis.
UM1eogg | Clutch OFF edge HO Refer to the description for the 1st axis.
selection
UM1609A Clutch OFF phase ratio uo Refer to the description for the 1st axis.
UM1609B - .
-UM1609F Reserved for system - Refer to the description for the 1st axis.
UM160A0 Clutch ON method HO Refer to the description for the 1st axis.
UM160A1 Reserved for system - -
UM160A2 Clutch ON slip method HO Refer to the description for the 1st axis.
UM160A3 Clutch ON slip time U1 Refer to the description for the 1st axis.
UM160A4
-UM160A5 Reserved for system — -
UM1ieoas | Clutch ON'slip curve HO Refer to the description for the 1st axis.
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17.7 Unit Memory Synchronous Control Setting Area

Unit

memory Name Default Description

no. (Hex)

UM160A7

-UM160AF Reserved for system - -

UM160B0 Clutch OFF method HO Refer to the description for the 1st axis.

UM160B1 Reserved for system - —

umieo2 | Clutch OFF slip HO Refer to the description for the 1st axis.
method

UM160B3 Clutch OFF slip time U1 Refer to the description for the 1st axis.

UM160B4

-UM1600B5 Reserved for system - —

Umieos | Clutch OFFslipcurve |y, Refer to the description for the 1st axis.
selection

UM160B7

-UM160BE Reserved for system - —

B Electronic cam setting area of 2nd axis

Unit

memory Name Default Description

no. (Hex)
Cam control

UM160CO0 I .

-UM160C1 synchronous master U1 Refer to the description for the 1st axis.
axis cycle

UM160C2 Reserved for system - -

UM160C3 Used cam pattem U1 Refer to the description for the 1st axis.
number

UM160C4 . )

-UM160C5 Cam stroke amount U1 Refer to the description for the 1st axis.
Advance angle

UM160C6 ; i .

_UM160C7 correction reference KO Refer to the description for the 1st axis.
amount

UM160C8 Advance angle I )

-UM160C9 correction speed U100 Refer to the description for the 1st axis.
Advance angle

UM160CA correction parameter U100 Refer to the description for the 1st axis.
change time

um160CB

-UM160DF Reserved for system - -

(Note 1):The advanced angle correction function is available for the unit of Ver.1.5 or later.
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B Synchronous control common setting area of 3rd axis

Unit

memory Name Default Description

no. (Hex)
Synchronous master

UM160EO axis selection of each HO Refer to the description for the 1st axis.
axis
Synchronous output

UM160E1 function selection of HO Refer to the description for the 1st axis.
each axis

UM160E2

_UM160EF Reserved for system - -

(Note 1): The advanced angle correction function is available for the unit of Ver.1.5 or later.
B Electronic gear setting area of 3rd axis
Unit

memory Name Default Description

no. (Hex)

UM160F0 Gear ratio numerator - .

-UM160F1 of each axis U1 Refer to the description for the 1st axis.
Gear ratio

UM160F2 i - .

-UM160F3 giir;ommator of each U1 Refer to the description for the 1st axis.

UM160F4 (_Bear ratio chan_ge U1 Refer to the description for the 1st axis.
time of each axis

UM161F5

_UM161FF Reserved for system - -

B Clutch setting area of 3rd axis

Unit

memory Name Default Description

no. (Hex)

UM16100 Clutch ON trigger type | HO Refer to the description for the 1st axis.

umietor | CSlutch ON edge HO Refer to the description for the 1st axis.
selection

UM16102

-UM16107 Reserved for system - -

UM16108 t())/l;éch OFF trigger HO Refer to the description for the 1st axis.

UM1etog | Clutch OFF edge HO Refer to the description for the 1st axis.
selection

UM1610A ?altlijct)Ch OFF phase uo Refer to the description for the 1st axis.

UM1610B

-UM1610F Reserved for system - -

UM16110 Clutch ON method HO Refer to the description for the 1st axis.

UM16111 Reserved for system - —

UM1g112 | Clutch ONsslip HO Refer to the description for the 1st axis.
method

UM16113 Clutch ON slip time U1 Refer to the description for the 1st axis.

uUM16114

-UM16115 Reserved for system - —

UMiet1e | Clutch ONslipcurve |y, Refer to the description for the 1st axis.

selection
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17.7 Unit Memory Synchronous Control Setting Area

Unit

memory Name Default Description

no. (Hex)

UM16117

-UM16119 Reserved for system - -

UM16110 Clutch OFF method HO Refer to the description for the 1st axis.

UM16111 Reserved for system - —

UMigt12 | Clutch OFF slip HO Refer to the description for the 1st axis.
method

UM16113 Clutch OFF slip time U1 Refer to the description for the 1st axis.

uUM16114

-UM16115 Reserved for system - —

UMiet1e | Clutch OFFslipcurve |, Refer to the description for the 1st axis.
selection

UM16117

“UM1611F Reserved for system - —

B Electronic cam setting area of 3rd axis
Unit

memory Name Default Description

no. (Hex)
Cam control

UM16130 synchronous master U1 Refer to the description for the 1st axis.

-UM16131 :
axis cycle

UM16132 Reserved for system - -

UM16133 Used cam pattem U1 Refer to the description for the 1st axis.
number

UM16134 . )

-UM16135 Cam stroke amount U1 Refer to the description for the 1st axis.
Advance angle

UM16136 correction reference KO Refer to the description for the 1st axis.

-UM16137
amount

UM16138 Advance angle - )

-UM16139 correction speed U100 Refer to the description for the 1st axis.
Advance angle

UM1613A correction parameter U100 Refer to the description for the 1st axis.
change time

UM1613B

-UM1614F Reserved for system - -

(Note 1): The advanced angle correction function is available for the unit of Ver.1.5 or later.
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B Synchronous control common setting area of 4th axis

Unit

memory Name Default Description

no. (Hex)
Synchronous master

UM16150 axis selection of each HO Refer to the description for the 1st axis.
axis
Synchronous output

UM16151 function selection of HO Refer to the description for the 1st axis.
each axis

UM16152

_UM1615F Reserved for system - -

(Note 1): The advanced angle correction function is avai

B Electronic gear setting area of 4th axis

lable for the unit of Ver.1.5 or later.

Unit

memory Name Default Description

no. (Hex)

UM16160 Gear ratio numerator of - :

-UM16161 each axis U1 Refer to the description for the 1st axis.

UM16162 Gear ratio denominator L .

-UM16163 of each axis U1 Refer to the description for the 1st axis.

UM1etes | Searratiochange time | Refer to the description for the 1st axis.
of each axis

UM16165

-UM1616F Reserved for system - -

B Clutch setting area of 4th axis
Unit

memory Name Default Description

no. (Hex)

UM16170 Clutch ON trigger type HO Refer to the description for the 1st axis.

umigt71 | Clutch ON edge HO Refer to the description for the 1st axis.
selection

UM16172

-UM16177 Reserved for system - -

UM16178 Clutch OFF trigger type HO Refer to the description for the 1st axis.

UM1et7g | Clutch OFF edge HO Refer to the description for the 1st axis.
selection

UM1617A Clutch OFF phase ratio uo Refer to the description for the 1st axis.

UM1617B

-UM1617E Reserved for system - -

UM16180 Clutch ON method HO Refer to the description for the 1st axis.

UM16181 Reserved for system - -

UM16182 Clutch ON slip method HO Refer to the description for the 1st axis.

UM16183 Clutch ON slip time U1 Refer to the description for the 1st axis.

UM16184

-UM16185 Reserved for system — -

UM1etgs | Clutch ONslipcurve HO Refer to the description for the 1st axis.

selection
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17.7 Unit Memory Synchronous Control Setting Area

Unit

memory Name Default Description

no. (Hex)

UM16187

-UM16189 Reserved for system - -

UM16190 Clutch OFF method HO Refer to the description for the 1st axis.

UM16191 Reserved for system - —

UM1gtge | Clutch OFF slip HO Refer to the description for the 1st axis.
method

UM16193 Clutch OFF slip time U1 Refer to the description for the 1st axis.

UM16194

-UM16195 Reserved for system - —

UM1etgs | Clutch OFFslipcurve |y, Refer to the description for the 1st axis.
selection

UM16197

-UM1619F Reserved for system - —

B Electronic cam setting area of 4th axis

Unit

memory Name Default Description

no. (Hex)
Cam control

UM161A0 synchronous master U1 Refer to the description for the 1st axis.

-UM161A1 )
axis cycle

UM161A2 Reserved for system - -

UM161A3 Used cam pattem U1 Refer to the description for the 1st axis.
number

UM161A4 . )

-UM161A5 Cam stroke amount U1 Refer to the description for the 1st axis.
Advance angle

UM161A6 correction reference KO Refer to the description for the 1st axis.

-UM161A7
amount

UM161A8 Advance angle I )

-UM161A9 correction speed U100 Refer to the description for the 1st axis.
Advance angle

UM161AA correction parameter U100 Refer to the description for the 1st axis.
change time

UM161AB

-UM161BF Reserved for system - -

(Note 1): The advanced angle correction function is available for the unit of Ver.1.5 or later.
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Specifications

17.8 Positioning Operation Change Setting Area

17.8.1 Positioning Speed/Movement Amount Change Parameter

B 1st axis
Unit memory sl
No. (Hex) Name Default Description
Area for setting the change rate (%) to the ratio
Positioning speed specification (override) command speed of the positioning
change of 1st axis speed change. The speed change request by 1/O is not
UM 17C00 Ratio specification U100 necessary, and the change becomes valid when the set
(Override) value (ratio) is set.
U1 to U300 (%)
Area for setting the range of the positioning speed change.
Positioning speed HO: Active table only
UM 17C01 change of 1st axis HO H1: Active table to E point (until the completion of the
Change mode Operation)
selection . .
In the case of other values, the unit operates as the setting
of HO (Active table only).
o Area for setting a change speed for changing the
UM17C02 Positioning speed positioning speed.
UM17C03 change of 1st axis U100 o . o
- Change speed [Speed specification method: Speed direct specification]
U1 to U32,767,000 (Specified unit system)
UM17C04 Reserved for
-UM17C09 system B B
Positioning Area for setting a change movement amount for changing
UM17COA movement amount the positioning movement amount.
UM17COB change of 1st axis KO . .
- Change movement K-1,073,741,823 to K1,073,741,823 (Specified unit
amount system)
UM 17C0C Reserved for
-UM 17COF system B B

(Note): The positioning operation change setting area is available for the unit of Ver.1.3 or later.
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17.8 Positioning Operation Change Setting Area

B 2nd axis
Unit memory ..
No. (Hex) Name Description
Positioning speed
UM 17C10 cha_nge of _2_nd axis Refer to the descriptions of axis 1.
Ratio specification
(Override)
Positioning speed
UM 17C11 change of 2nd axis Refer to the descriptions of axis 1.
Change mode
selection
Positioning speed
UM 17C12 . - )
UM 17C13 change of 2nd axis Refer to the descriptions of axis 1.

Change speed

Reserved for

Reserved for

system system
Positioning
movement amount
UM 17C1A change of 2nd axis Refer to the descriptions of axis 1.
-UM17C1B
Change movement
amount
UM 17C1C Reserved for
-UM 17C1F system B

(Note): The positioning operation change setting area is available for the unit of Ver.1.3 or later.

H 3rd axis
Unit memory i
No. (Hex) Name Description
Positioning speed
UM 17C20 cha_nge of Q_rd axis Refer to the descriptions of axis 1.
Ratio specification
(Override)
Positioning speed
UM 17C21 change of 3rd axis Refer to the descriptions of axis 1.
Change mode
selection
Positioning speed
UM 17C22 change of 3rd axis Refer to the descriptions of axis 1.
-UM 17C23
Change speed
UM 17C24 Reserved for
-UM 17C29 system B
Positioning
movement amount
UM 17C2A change of 3rd axis Refer to the descriptions of axis 1.
-UM17C2B
Change movement
amount
UM 17C2C Reserved for
-UM 17C2F system B

(Note): The positioning operation change setting area is available for the unit of Ver.1.3 or later.
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B 4th axis
Unit memory sl
No. (Hex) Name Description
Positioning speed
UM 17C30 cha_nge of 4th axis Refer to the descriptions of axis 1.
Ratio specification
(Override)
Positioning speed
UM 17C31 change of 4th axis Refer to the descriptions of axis 1.
Change mode
selection
Positioning speed
UM 17C32 change of 4th axis Refer to the descriptions of axis 1.
-UM 17C33
Change speed
UM 17C34 Reserved for
-UM 17C39 system B
Positioning
movement amount
UM 17C3A change of 4th axis Refer to the descriptions of axis 1.
-UM17C3B
Change movement
amount
UM 17C3C Reserved for
-UM 17C3F system B

(Note): The positioning operation change setting area is available for the unit of Ver.1.3 or later.

B Virtual axis

Unit memory

No. (Hex) Name Description
Positioning speed
change of virtual
UM 17C70 axis Refer to the descriptions of axis 1.
Ratio specification
(Override)
Positioning speed
change of virtual
UM 17C71 axis Refer to the descriptions of axis 1.
Change mode
selection
Positioning speed
UM 17C72 change of virtual L .
UM 17C73 axis Refer to the descriptions of axis 1.
Change speed
UM 17C74 Reserved for
-UM 17C79 system B
Positioning
movement amount
UM 17C7A change of virtual L .
-UM17C7B axis Refer to the descriptions of axis 1.
Change movement
amount
UM 17C7C Reserved for
-UM 17C7F system B

(Note): The positioning operation change setting area is available for the unit of Ver.1.3 or later.
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17.9 Cam Pattern Editing Area

17.9 Cam Pattern Editing Area

17.9.1 Cam Pattern Setting Area

Unit
memory Name Default Description
No. (Hex)
When reading: Set a cam pattern number to be read out.
When rewriting: Set a cam pattern number to be rewritten.
The setting range varies depending on resolutions.
UM18000 Cam pattern No. uo Pattern resolution Settable range
1024, 2048, 4096, 8192 U1to U16
16384 U1 to U8
32768 U1 to U4
UM18001 Reserved for 3 B
system
No. of cam When reading, stores the number of setting sections of the read
UM18002 at-tern settin Uo cam pattern table. When rewriting, sets the number of setting
FsJections 9 sections of the rewritten cam pattern table.

Setting range: U1 to U20

When reading, stores the shift amount of the read cam pattern
UM18003 Shift amount Uo table. When rewriting, sets the shift amount of the rewritten cam
pattern table.

Setting range: UO to U10000 x (0.01%)

*When reading, stores the start phase in the section 1 of the
read cam pattern table. The read value is always O.

*When rewriting, sets the start phase in the section 1 of the
Start oh f rewritten cam pattern table. When any value other than 0 is set
UM18004 ar. phase o uo in the section 1, it cannot be rewritten correctly.

section 1
Setting range: (Decimal) U0 to U10000 (x 0.01%)

When reading, stores it truncating the numbers beyond the third
decimal point. When writing, regsiters it after calculating the
numbers beyond the third decimal point by the unit.

*When reading, stores the displacement in the section 1 of the
read cam pattern table.

*When rewriting, sets the displacement in the section 1 of the
Displacement of rewritten cam pattern table.

UM18005 : KO

section 1 Setting range: (Decimal): K-10000 to K10000 (x 0.01%)

When reading, stores it truncating the numbers beyond the thrid
decimal point. When rewriting, stores it filling the numbers
beyond the third decimal point with 0.

(Note): The cam pattern editing area is available for the unit of Ver.1.5 or later.
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Unit
memory Name Default Description
No. (Hex)
When reading, stores the cam curve number of the read cam
pattern table. When rewriting, sets the cam curve number of
the rewritten cam pattern table.
Setting | Cam curve name Setting | Cam curve name
value value
u10 Constant speed u43 One-dwell cycloid m=1
U1 Constant u44 One-dwell cycloid
acceleration m=2/3
u12 Simple harmonic | U45 One-dwell modified
motion trapezoid m=1
u22 ) u46 One-dwell modified
UM18006 g:&}ocnu;ve of uo Cycloid trapezoid (Ferguson)
u2s5 Modified ua7 One-dwell modified
trapezoid trapezoid m=2/3
u26 Modified sine u48 One-dwell modified sine
u27 Modified uniform | 49 One-dwell trapecloid
velocity
u33 Asymmetric Us1 No-dwe‘II modified
cycloid trapezoid
U34 Asymmetric Us52 No-dwell modified
modified uniform velocity
trapezoid
u3s Trapecloid u92 NC2 curve
Reserved for
UM18007 system - _
UM18008 .
-UM1800B Area for section 2 —
UM1800C .
_UM1800F Area for section 3 -
UmM18010 .
-UM18013 Area for section 4 -
UmM18014 .
-UM18017 Area for section 5 -
_UU'\I/IV::S 50118 B Area for section 6 - ) _ .
Just like the area for the section 1, one word each is allocated
UM1801C Area for section 7 B to the start phase, displacement, cam curve and the reserved
-UM1801F area for system.
UM18020 . Start Displace Cam Reserve
-UM18023 Area for section 8 N phas_e in men_t in curve in d for
UM18024 ] section section section system
_UM18027 | Areaforsection9 | - UMx0 UMx1 UMx2 UMx3
The end of
UM18028 i offset UMx4 UMx5 UMx6 UMx7
Um1go2s | Areaforsection10 ) — address | UMx8 UMx9 UMxA | UMB
UM1802C Area f ion 11 UMxC UMxD UMXE UMXxF
-UM1802F rea for section -
UM18030 .
_UM18033 Area for section 12 | -
UM18034 .
_UM18037 Area for section 13 | -
UM18038 .
-UM1803B Area for section 14 | -
UM1803C .
_UM1803F Area for section 15 | —
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17.9 Cam Pattern Editing Area

Unit

memory Name Default Description

No. (Hex)
_UM18040 Area for section 16 | — Just like the area for the section 1, one word each is allocated
UM18043 .

to the start phase, displacement, cam curve and the reserved
UUW:S gg‘:} Area for section 17 | — area for system.
- Start Displace c Reserved
phase in ment in ~~am curve for
-UUlvl\lliI'ISSOC;tlsB Area for section 18 - section section in section system
UM1804C ™ g UMx0 UMXx1 UMx2 UMx3
. e en

-UM1804F Area for section 19 | — of offset UMx4 UMx5 UMx6 UMx7
UM18050 address UMx8 UMx9 UMXxA UMxB
-UM18053 Area for section 20 - UMxC UMxD UMXE UMXxF
UM18054 Reserved for
-UM18057 system B

(Note): The cam pattern editing area is available for the unit of Ver.1.5 or later.

17-79



Specifications

17.9.2 Cam Pattern Editing Execution Confirmation Area

Unit
memory Name Default Description
No. (Hex)
. Stores the result of reading processing (response code).
Umtgoss | Cam pattemnreading | HO: Normal end
Other than HO: Abnormal end
- Stores the result of rewriting processing (response code).
UM18059 ?eas:]ltpattem rewriting HO HO: Normal end
Other than HO: Abnormal end

(Note): In the case of abnormal end, the

codes in the following table are stored.

A: Available, -: Not available

L Object
Code Name Description = Countermeasures
Read | Write
The set value of the
Cam pattern number cam pattern number Check the set value of the
H FFO1 . . A A
setting error is out of the settable cam pattern number.
range.
Number of cam The set number of
: cam pattern setting Check the set number of
H FF02 pattern setting . . A . .
- . sections is out of the setting sections.
sections setting error
settable range.
. . The set shift amount
H FFO3 Shift amount setting is out of the settable A Ch_eck the set value of the
error shift amount.
range.
. The set start phase is
H FFO5 Start phase setting out of the settable A Check the s_et value of the
error 1 start phase in each section.
range.
The set start phase is Check if the relation between
Start phase settin the same as or the start phases of each
H FF06 errorg 9 smaller than the start A section is (Start phase of
phase of the previous section n-1) < (Start phase of
section. section n).
H FFO7 Start phase setting The set start phase of A Always set the start phase of
error 3 the section 1 is not 0. the section 1 to 0.
. . The set value of the
H FFOA Displacement setting displacement is out of A Check _the set valut_e of the
error phase in each section.
the settable range.
Cam curve number The set cam curve Check the set value of the
H FFOB . number is out of the A cam curve number in each
setting error .
settable range. section.
Cam pattern readin An axis in Cancel the synchronous
H FF10 P 9 synchronous A - operation and execute the
not executable error 1 . . :
operation exists. reading.
Cam pattern reading An operating axis Execute the reading when no
HFF11 . A - . h .
not executable error 2 | exists. operating axis exists.
Cam pattern rewritin An axis in Cancel the synchronous
H FF20 P 9 synchronous A operation and execute the
not executable error 1 . . o
operation exists. rewriting.
Cam pattern rewriting An operating axis Execute the rewriting when
H FF21 . A ; L3
not executable error 2 exists. no operating axis exists.
Check if the reading request
The reading request and rewrl_tlng request do not
Cam pattern rewriting and rewriting request turn on simultaneously.
H FF22 A When the reading request
not executable error 3 | turned on o
. and rewriting request turn on
simultaneously. ) )
simultaneously, the reading
request takes priority.
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17.9 Cam Pattern Editing Area

Unit
memory Name Default Description
No. (Hex)
Announces the valid cam pattern table data.
Bits are allocated to the cam pattern numbers 1 to 15.
All the bits of bitO to bit15 turn to "1" when the mode of the
CPU unit changes to the RUN mode and the configuration
data set by the tool software becomes valid. When a cam
pattern is rewritten by a user program, the bit of a
corresponding cam pattern number turns to "0".
(*) Do not rewrite this area. If rewritten, the condition cannot
be announced properly.
bit no. Name Default Description
0 Cam pattern No.1 valid 1 0: Cam pattern
condition table after
1 Cam pattern No.2 valid 1 rewriting by
condition user program is
2 Cam pattern No.3 valid 1 valid.
condition
3 Cam pattern No.4 valid 1 1: Configuration
condition da;ta by tool
Cam pattern No.5 valid software Is
Um1gosA | Cam pattem HFFFF || 4 condition 1 valid.
update flag -
5 Cam pattern No.6 valid 1
condition
6 Cam pattern No.7 valid 1
condition
7 Cam pattern No.8 valid 1
condition
8 Cam pattern No.9 valid 1
condition
9 Cam pattern No.10 valid 1
condition
10 Cam pattern No.11 valid 1
condition
11 Cam pattern No.12 valid 1
condition
12 Cam pattern No.13 valid 1
condition
13 Cam pattern No.14 valid 1
condition
14 Cam pattern No.15 valid 1
condition
15 Cam pattern No.16 valid 1
condition
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17.10 Dimensions

B 2-axis type
28 (19

90

— 0/

(Unit: mm)
H 4-axis type
28 (19 80 4

90

I - u:|
| 2 T il - )
LT (7 D
(Unit: mm)
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Sample program

18.1 Basic Configuration and Contact Allocations of

In the sample programs, the internal relays are used for the start contacts of each operation.

Sample Programs

Connect them to the input contacts such as switches as needed.

B Basic Configuration

Motor driver
[

oor—

o O
¢}

a P

Motor

9.

)¢

[Ini
int
A
Ini
(
il

The positioning unit is installed in slot 1. The 1st axis and 2nd axis of the positioning unit
connect to a stepping motor each, with the linear interpolation of the 2nd axis sampled. This
example is shown on the condition that parameter settings for each axis are made in the
positioning setting menu of the programming tool and saved in the positioning unit.

(

¢}

Motor driver

L]

oo—
o

@ O|O

Motor

B Used contacts and data registers

O

Number Description
R2 Request home return
R3 Request positioning start
R4 1st axis JOG forward request
R5 1st axis JOG reverse request
R6 2nd axis JOG forward request
R7 2nd axis JOG reverse request
R10 Error clear
R11 Request set value change
R100 Operation enabled flag for 1st axis
R101 1st axis JOG forward OFF edge
R102 1st axis JOG reverse OFF edge
R200 Operation enabled flag for 2nd axis
R201 2nd axis JOG forward OFF edge
R202 2nd axis JOG reverse OFF edge
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18.1 Basic Configuration and Contact Allocations of Sample Programs

Number Description
X100 Ready positioning flag
X104 Tool operation for all axes
X107 Recalculation done flag
X118 1st axis BUSY flag
X119 2nd axis BUSY flag
X160 Error occurrence annunciation for 1st axis
X161 Error occurrence annunciation for 2nd axis
Y107 Request recalculation
Y110 Positioning start for 1st axis
Y118 Home return of 1st axis
Y119 Home return of 2nd axis
Y120 1st axis JOG forward
Y121 1st axis JOG reverse
Y122 2nd axis JOG forward
Y123 2nd axis JOG reverse
Y160 Error clear for 1st axis
Y161 Error clear for 2nd axis
Number Description
DTO Starting table number
DT101 Number of errors of 1st axis
DT102 - DT115 Error contents of 1st axis
DT121 Number of errors of 2nd axis
DT122 - DT135 Error contents of 2nd axis
DT10-DT25 Positioning data (of 1 table) of 1st axis
DT30 - DT45 Positioning data (of 1 table) of 2nd axis
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Sample program

18.2 Sample program

18.2.1 When Settings Done in Standard Area with Programming tool

B Sample program

*kkkk

= *****Qperation enabled condition

R100

O_

positioning operation

X161

X100 X104 X160
| | |
— A
Ready Tool 1st axis error Operation enabled

flag for 1st axis
R200

I
2nd axis error

= ****Home return*****

O_

Operation enabled
flag for 2nd axis

= *****JOG operation*****

R2 R100 X118 Y118
| |
— DF i /1
Home return pegla CIJOH 1st axis Start of 1st axis
?”a catad gusy home position
or 1st axis
R200 X119 Y119
| |
ol =1 O—
peration  ond axis Start of 2nd
enabled flag X
for 2nd axis axis
~ *****Positioning start***** —
R3
— — DF ) {POSSET| ut | ut [ ut |}
Positioning Slot Axis Table
start number number number
R100 X118 R200 X119 Y110
| | | | ( )
o tJ I/I o | ! l/l
PEralion st axis —Poraton  ong axis Positioning
enabled flag usy enabled flag BUSY tart for 1st axi
for 1st axis for 2nd axis startfor st axis

Positioning start
This part of the
program varies with

\ the setting method.

This example shows
a program already
set with the
Configurator PM.
Replace this part for
two other settings.
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18.2 Sample program

R4 R101
— H—(DF) O—
JOG forward Forward
OFF edge
R5 R102
— —(DF) O—
JOG reverse Reverse
OFF edge
R4 R100 X118 R101 Y120
| | |
— oF )+ 1741 O—
JOG forward Operation 1st axis | Forward 1st axis
enabled BUSY | OFF edge JOG
Y120 flag for 1st forward
I axis
1st axis JOG
forward
R5 R100 X118 R102 Y121
| | |
— FoF )+ 1741 :
JOG reverse Operation 1st axis | Reverse 1st axis
enabled BUSY | OFF edge JOG
Y121 flag reverse
|
I
1st axis JOG
reverse
R6 R201
— F—(DF)
JOG forward Forward
OFF edge
R7 R202
— —DF) O—
JOG reverse Reverse
OFF edge
R6 R200 X119 R201 Y122
| | |
— —or 1 O—
JOG forward Operation 2nd axis| Forward 2nd axis JOG
enabled BUSY OFF edge forward
Y122 flag fOI"
I 2nd axis
2nd axis
JOG forward
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Sample program

R7 R200 X119 R202 Y123
| oF— ]
JOG Operation 2nd axis| Reverse 2nd axis
reverse enabled BUSY OFF edge JOoG
fla reverse
Y123 g
|
I
2nd axis JOG
reverse
*****Error annunciation and clear*****
~ DT101 Annunciates the number of errors occurred to 1st axis. -
DT102 to DT115 Error codes occurred to 1st axis
- DT121 Annunciates the number of errors occurred to 2nd axis. —
DT122 to DT135 Error codes occurred to 2nd axis
X100
} [ PERRD | U1 | U1 [DT101}—
. Slot Axis Storage
Unit ready number  number destination
PERRD | U1 | uv2 [DT121}
Slot Axis Storage
number number destination
R10 X160 Y160
—{ o |}
Error clear 1st axis Error clear
error for axis 1
Y160
I
Error clear for
axis 1
R10 X161 Y161
—{ o |
Error clear 2nd axis Error clear
error for axis 2
Y161
|
[
Error clear for
axis 2
(ED)
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18.2 Sample program

18.2.2 When Setting Positioning Data in Extended Area by Programming

Write positioning data in the extended area by programming.

Recalculating the positioning data is not necessary as the extended area is used.

Replace the part of the positioning start program in the sample program

B Positioning start program

1-table data on
1st axis

R3
— |——DF) Mv.ss [ HO | DT10 J—
Positioning 1st axis control code
start
[ mvss | Ho [ DT11 |
1st axis control pattern
[ Mmvss | Ho | DT12 |
[ Mvss | Ho [ bT13 }—
[ Mv.ss | K100 | DT14 |
1st axis acceleration time
[ mvss | K100 | DT15 |
1st axis deceleration time
[ mMv.sL [K500000] DT16 |
1st axis target speed
[ mMv.SL [K1000000] DT18 }—
1st axis movement amount
[ MvsL | Ko | DT20 }—
1st axis auxiliary point
[ Mvss | ko [ DT22 }—
1st axis dwell time
[ Mvss | kKo | DT23 |
1st axis auxiliary output
[ Mvss | kKo | D124 |
[ Mmvss | Ko | DT25 |
L—IBKMV.SS| DT10 | DT25 [S1: UM0O2E70}

Settings for
table no.10001
of 1st axis
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Sample program

R3
— ——(DF) [ Mvss [ Ho [ DT30 |
Positioning 2nd axis control
start I code
[ Mmvss | HO | DT31 |}
2nd axis control
pattern
[ Mmvss | HO | DT32 |
[ Mvss | Ho | DT33 |
[ Mvss | K100 | DT34 }—
2nd axis
acceleration time
[ Mvss | K100 | DT35 }—
2nd axis
deceleration time
[ MvsL | K1000 | DT36 | \ 1-table dataon
2nd axis target 2nd axis
speed
[ Mv.sL [K100000] DT38 |—
2nd axis movement
amount
[ MvsL | kKo | DT40 |
2nd auxiliary point
[ Mvss | ko | DT42 }—
2nd axis dwell time
[ Mvss | kKo | DT43 |
2nd auxiliary output
[ Mvss | kKo | DT44 }—
[ Mmvss | kKo | DT45 |
Settings for
- 1 table no.10001
L—IBKMV.SS| DT30 | DT45 [S1: UM05670] (H05670) of
2nd axis
R3
— | DF ) [POSSET| U1 [ U1 _Ju10001}—
Positioning Slot Axis Table
start number number number Thtﬁ’;a(;)(ljgftarts
R100 X118 R200 X119 Y110 " '
| | | | | <)
I l/l [ l/l
Operation  1st axis Operation 2nd axis Positioning start
enabled flag BUSY enabled flag BUSY for 1st axis
for 1st axis for 2nd axis
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18.2 Sample program

18.2.3 When Setting Positioning Data in Standard Area by Programming

Write positioning data in the standard area by programming.
Recalculating the positioning data is necessary after setting the positioning data.

Replace the part of the positioning start program in the sample program

B Positioning start program

R11

— ——DF) TMvsSSs | Ho | DT10 }—

Set value 1st axis control code
change

9 [ Mmvss | Ho | DT11 |

1st axis control pattern

[ Mvss | Ho | DT12 }—

[ Mvss | Ho [ DT13 }—

[ Mv.ss | K100 | DT14 }—
1st axis
acceleration time

[ mv.ss | K100 | DT15 }—
1st axis
deceleration time

| 1-table data on
| Mv.SL [K500000] DT16 1st axis

1st axis target speed

[ Mv.SL [K1000000] DT18 }—
1st axis movement
amount
[ MvsL | Ko [ DT20 }—
1st axis auxiliary point
[ Mvss | ko | D122 }—
1st axis dwell time
[ Mvss | Ko | DT23 }—
1st axis auxiliary output
[ Mvss | Ko | DT24 }—
[ Mmvss | Ko | DT25 |
Settings for
. 1 table no. 1
L IBKMV.SS| DT10 | DT25 [S1: UM00850} (H00850) of 1st
axis
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Sample program

R11
— F—DF) MV.SS | HO | DT30 }—
Set value 2nd axis control
change code
MV.SS | Ho | DT31 |
2nd axis control
pattern
MV.SS | Ho | DT32 |
MV.SS | Ho | DT33 |
MV.SS | K100 | DT34 |
2nd axis
acceleration time
MV.SS | K100 | DT35 |—
2nd axis
deceleration time
MV.SL | K1000 | DT36 |— \ 1-table dataon
2nd axis target 2nd axis
speed
MV.SL [ K100000] DT38 |
2nd axis movement
amount
MvVSL | Ko | DT40 |
2nd auxiliary point
MV.SS | KO | DT42 }—
2nd axis dwell time
Mv.SsS | Ko | DT43 |
2nd auxiliary output
MV.SS | KO | DT44 |—
MV.SS | Ko | DT45 }—
Settings for
- 1 table no. 1
——[BKMV.SS| DT30 | DT45 [S1: UM03050} (H03050) of
2nd axis
R11 X107 Y107
— or 1 O s oamsaions
Set value Recalculation Recalculation recalculation is
change done request flag required if the
positioning data
Y107 in the standard
area is changed.
Recalculation
request flag
R3
— |—(DF} [POSSET] U1 | U1 [ U1 }—
Positioning Slot Axis Table
start number number number
R100 X118 R200 X119 Y110
| | | ] |
e e B e O—
Operation 1staxis Operation 2nd axis Positioning start
enabled flag BUSY enabled flag BUSY for 1st axis
for 1st axis for 2nd axis

18-10



Record of changes

Manual No. Date Record of Changes

WUME-FP7POSP-01 | Mar.2013 First Edition

WUME-FP7POSP-02 | Jun.2015 Second Edition
- Corrected sample programs. (18.2.2, 18.2.3)
- Added new functions (Unit version Ver.1.3 or later)
Positioning speed change function, Positioning
movement amount change function (13.8, 13.9,
17.8)
Input time constant change function (5.3.2, 17.6.2)
- Change related to FPWINGR7 GUI (5.6, 6.1)
- Error correction

WUME-FP7POSP-03 | Mar. 2016 Third Edition

- Added the functions related to synchronous control
(Chapter 12)

Phase specification clutch OFF function, Advance
angle correction function, Cancel of synchronous
control during operation, Rewriting cam pattterns by
programs

- Increased the number of positioning tables
(expansion area) (25 tables to 100 tables).

- Error correction
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