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@® SAFETY PRECAUTIONS @

(Read these precautions before using.)

When using Mitsubishi equipment, thoroughly read this manual and the associated manuals introduced
in this manual. Also pay careful attention to safety and handle the module properly.

These precautions apply only to Mitsubishi equipment. Refer to the CPU module user's manual for a
description of the PC system safety precautions.

These ® SAFETY PRECAUTIONS @ classify the safety precautions into two categories: “DANGER”

and “CAUTION".

v — Procedures which may lead to a dangerous condition and cause death or |

I QDANGER serious injury if not carried out properly. I
|

! Procedures which may lead to a dangerous condition and cause superficial |

: ACAUT'ON to medium injury, or physical damage only, if not carried out properly. :
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Depending on circumstances, procedures indicated by ACAUTION may also be linked to serious
results.

In any case, it is important to follow the directions for usage.

Store this manual in a safe place so that you can take it out and read it whenever necessary. Always
forward it to the end user.

[Design Precautions]

<{>DANGER

» Configure a safety circuit outside the PC so that the safety of the overall system is always maintained even
if the external power supply or the PC breakdown occurs.
Accidents may occur due to output error or malfunction.

(1) For machine damage prevention, configure protective circuits such as an emergency stop circuit and
interlocking circuit for positioning upper/lower limit, outside the PC.

(2) The home position return operation is controlled by two kinds of data: home position return direction
and home position return speed, and begins to decelerate when the near-point dog is turned on.
Therefore, if the home position direction is set incorrectly, the module will continue to run without
decelerating. To measure this, provide a means to prevent damage to the machine.

« When the data link generates a communication error, the action of the faulty station will vary depending on
the type of data link used. Configure an interlocking circuit in the sequence program using the
communication status information so that safety of the entire system is maintained.

Refer to the manual for each data link for details on confirmation methods regarding a faulty station and
operating status during a communication error.

/N\CAUTION

o Do not bunch the control wires or communication cables with the main circuit or power wires, or install them
close to each other. They should be installed 100 mm (3.9 in.) or more from each other. Failure to do so

may result in noise that would cause malfunction.




[Installation Precautions]

/\CAUTION

o Use the PC in the environment given in the general specifications of this manual. Using the PC outside the
range of the general specifications may resuit in electric shock, fire or malfunction, or may damage or
degrade the module.

« Tighten the module installation screws with the specified torque. If the screws are loose, it may result in
short circuits, malfunction or cause the module to fall out.
If the screws are tightened too much, it may damage the screws and the module may result in short circuits,
malfunction or cause the module to fall out.

« Do not directly touch the conducted part of the module or electric parts. This may cause malfunction or
breakdowns.

e Make sure connectors for the drive module and peripheral devices are instalied securely in the connectors
of the module. Make sure the connectors make a clicking sound when attached. Defective contact may
cause malfunction or false input/output.

e When the drive module or peripheral devices are not connected to the module, be sure to attach the cover
to the connector area. Failure to attach the cover may result in malfunction.

[Wiring Precautions]

/\CAUTION

o The FG terminal should always be grounded using the class-3 or higher grounding designed specially for
PC. Failure to ground the terminal may cause malfunction.

e When wiring the PC, check the rated voltage and terminal layout of the wiring, and make sure the wiring is
done correctly. Connecting a power supply that differs from the rated voltage or wiring it incorrectly may
cause fire or breakdown.

o Correctly perform wiring to the module after confirming the terminal layout.

¢ Be careful not to let foreign matter such as filings or wire chips get inside the module. These can cause fire,
breakdowns and malfunction.

o Tighten the terminal screws with the specified torque. If the terminal screws are loose, it may result in short
circuits, fire or malfunction.
If the terminal screws are tightened too much, it may damage the screws and the module may result in short
circuits, malfunction or cause the module to fall out.

o Before beginning any installation or wiring work, make sure all phases of the power supply have been
obstructed from the outside. Failure to completely shut off the power-supply phases may cause electric
shock and/or damage to the moduie.




[Wiring Precautions]

/\CAUTION

e When tuming on the power or operating the module after installation or wiring work, be sure the module's
terminal covers are cosrectly attached. Failure to attach the terminal covers may result in electric shock.

o Correctly perform soldering for connectors for the outside. Incorrect connection may cause short circuits or
malfunction.

[Setup and Maintenance Precautions]

/\CAUTION

+ Do not touch the terminals while the power is on. Doing so may cause electric shock or malfunction.
o Never disassemble or modify the module. This may cause breakdowns, malfunction, injury and fire.

o Before cleaning the module or retightening the screws, make sure all phases of the power supply have been
obstructed from the outside. Failure to completely shut off the power-supply phases may cause
breakdowns and malfunction.

« Before attaching or detaching the module, make sure all phases of the power supply have been obstructed
from the outside. Failure to completely shut off the power-supply phases may cause module breakdowns
and malfunction.

e When conducting a test operation, set the speed limit parameter at low speed and prepare to stop
immediately if any dangerous situation should occur.

[Disposal Precautions]

<{>DANGER

e When disposing of this product, treat it as industrial waste.
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Introduction

Thank you for purchasing the Mitsubishi MELSEC-A-series.

Before using the equipment, please read this manual carefully to develop full familiarity with the functions and
performance of MELSEC-A-series you have purchased, so as to ensure correct use.

Please forward a copy of this manual to the end user.
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Function Explanation Volume

Part 1 describes the basic topics relating to the AJ658T-D75P-S3 positioning
module product, as well as the information the user should know when operating the
product.

<Overview of contents>
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1. Overview

MELSEC-A

1. Overview

This users manual describes the specifications, handling and programming method for the AJ65BT-
D75P2-S3 positioning module (hereinafter referred to as the D75P2), which can be used as an
intelligent device station for the CC-Link system.

An overview of the D75P2’s positioning control is shown in Figure 1.1.

Master module D75P2 Drive module Servo motor
c Forward
om- pulse
:;":ino';‘ Speed
Error value D/A command Servo
Set data M
Counter Converter Amplifier
Reverse
pulse 3
JLT
Interface
T T
Feedback pulse
Speed (V)
+ A7PHP P
- A7THGP s
. PC3800 ervo motor speed
series .
. DOSN Pulse standing amount
personal
computer
- AD75TU Pulse distribution

Fig. 1.1 Overview of positioning control
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1. Overview

MELSEC-A

1.1

Features

The features of the D75P2 are listed below.

(1

(2)

3

@

Compatible with distributed systems
The D75P2 can be piaced near a distributedly allocated servo amplifier or stepping motor.

Easily adaptable to an absolute-position detection system

(a) By connecting a servo system that supports absolute positions, the D75P2 can be used with
an absolute-position detection system. ’

(b) Once the location of the home position has been determined, the D75P2 can return to the
address prior to power-up using the absolute-position restoration function.

(c) With the absolute-position detection system, the location of the home position can be
determined by means of the data-set-type home position return.
Therefore, wiring to items such as a near-point dog is required.

Control via mechanical system input is possible

With external inputs such as external start, stop and speed/position switch, the positioning control
can be performed without using a sequence program.

Various positioning control functions are available

(a) Various functions required of a positioning system are included, such as positioning control
to any position, fixed-dimension feed control and uniform speed control.
An overview of positioning control functions is provided in Section 1.4.

« A maximum of 600 data items per axis can be set for positioning data, including the
positioning address, control method, operation pattern, etc..

¢ Linear control (two-axis simultaneous execution is allowed) can be performed for the
positioning of each axis: independent positioning using one positioning data item, or
continuous positioning via the continuous execution of multiple data items.

« Linear interpolation control with two axes, as well as circular interpolation control, can be
done for the positioning of multiple axes: independent positioning using one positioning
data item, or continuous positioning via the continuous execution of multiple data items.

(b) The control methods specified by positioning data include the position control, speed control
and speed/position switch control.

(¢c) Depending upon the operation pattern set by the user using positioning data, continuous
positioning can be performed for multiple axes or each axis using multiple positioning data
items.

Continuous positioning can also be performed for multiple blocks, each of which consisting
of multiple positioning data items.

(d) The home position return control has been extended.

¢ Seven types of home position return methods are available: the near-point dog method
{one type), stopper stop method (three types), count method (two types) and data-set
method (one type).
{However, the data-set method is available only when using an absolute-position
system.)

* The home position return retry function is now available in order to realize positioning
control from any position relative to the home position of a machine.

{e) Two acceleration/deceleration methods are available: the automatic trapezoid
acceleration/deceleration and S-curve acceleration/deceleration. The user can select from
the automatic trapezoid acceleration/deceleration or S-curve acceleration/deceleration.
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(5) Faster pulse output and longer distance to the drive module

(a) The D75P2 is equipped with puise-output interfaces for a differential driver and an open
coliector. .
(b) By connecting to the differential driver, higher speed and longer distance can be achieved.

¢ When connecting to a differential driver  : 400 kpps, 10 m (32.8 ft.) maximum.
¢ When connecting to an open collector : 200 kpps, 2 m (6.6 ft.) maximum.

(6) Easy maintenance

The D75P2 has achieved improved maintainability, as in the following:

(a) Various data such as positioning data and parameters are stored internally in the flash
memory of the D75P2.
Therefore, data can be retained without a battery.

(b) Error display and the status of mechanical system input and zero input can be checked on
the 17-segment monitor.

{c) Errors are subdivided in order to improve first-time diagnostics.

(d) Confirmation of the contents of errors and warnings is done easier than the way it has been
conventionally done, since 16 items each of history data, such as errors and warnings, can
be retained.
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1.2 Purpose of Positioning

The positioning refers to moving a movable object (processed materials, tools, etc.) at a fixed speed
and stopping it accurately at the intended position.
Typical usage examples are shown below.

(1) Fixed-dimension feed

Feed a sheet for a fixed dimension

and cut it. . (O l U Cut

5 @\@.____.I

Feed motor

Fig. 1.2 Fixed-dimension feed

(2) Tapping

To perform thread chasing to a
fixed depth for processed material, _ Work
repeat the following steps: Thread chasing motor

1) Fast forward M LS
2) Process feed (thread chasing)
3) Fast rewind

Fast forward Process feed

—

Fast rewind
Fig. 1.3 Tapping
(3) Steel-plate drilling (X-Y table movement)
Drill a hole at the fixed position
using two motors (one motor each 5
for vertical and horizontal). @ No.2 g
Y3 3
Y2 2
@ No.3 K
® No.1 F
4 ® Noa =
Y1
X1 X2 X3 X4
Zero
prrrar—————
Horizontal feed motor

Fig. 1.4 Steel plate drilling

1-4
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1.3 Types of Positioning

Each of the two axes can be used independently for positioning, or the two axes can be used for the

positioning of orthogonal axes. .
The following methods as shown in the figures are available when positioning from address humber 1 i

to number 2.

(1) Individual operation

This is a method by which each of the vertical and horizontal directions is positioned individually.
First, positioning is performed in the horizontal direction X, then in the vertical direction Y.

No.2

@ -

No.1 e————ep’

(2) Simultaneous operation
This is a method that designates one of the two motors to perform positioning in the X direction
and the other in the Y direction, driving them simultaneously to reach the intended position.
Since each of the acceleration/deceleration time, speed and travel distances for the two motors is
independent, this operation moves along a curve.-

No.2

No.1

(3) Linear interpolation operation

This is a method that operates two motors simultaneously to move along a straight diagonal line.

To move along a straight line, calculation is performed via the positioning module equipped with -
an interpolation function, and the resultant pulse is distributed to the two motors for control,

because the acceleration/deceleration times and speeds of the two motors generally vary.

No.2

No.1
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(4) Circular interpolation operation

This is a method that operates two motors simultaneously to execute the interpolation operation
for the circular locus.

To move along a circular line, calculation is performed for the positioning module equipped with a
circuiar interpolation function that controls the acceleration/deceleration times and speeds of the
two motors, and the resultant pulse is distributed to the two motors for control.

Auxiliary
point

H '
' '
! 1
H '
4 |
! '
1 . 1
: [ H
! 1
Y \ Y
) b i o
E \~ ‘ ' ,/ No.
H ! -———-—o/
! No.i * i .
! ) i No. Center point
e ) e
X X
Circular interpolation by specifying Circular interpolation by specifying
an auxiliary point . the center point
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1.4 Overview of Positioning Control

This section describes the data that needs to be set for positioning, along with the types of positioning
controls and operation paiterns available.

1.4.1 Data setting required for positioning control

In order to perform positioning using the D75P2, several data items listed below must be set.

mta for which setting is required J

— Parameters for positioning

—— Parameters for
home position return

L Data for positioning

- L

L

Basic parameter 1
Basic parameter 2
Extended parameter 1

Extended parameter 2

Basic parameter

Extended parameter

> These are set according 1o the system configuration and
mechanical equipment.

Positioning data } This sets how to control and operate a machine.
Positioning start This is set when a special start such as block start,
information simultaneous start, repeated start or start by condition

[— Positioning start data

[—— Special start data

L— Condition data

testing is performed.

This sets which positioning data to start with,
and whether to end or continue positioning
for the next biock.

} This sets the start type.

}- This sets the conditions for special positioning.
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1.4.2 Positioning control methods

The following positioning functions are available for the D75P2, and they are controlled by control
methods " of 1) through 8). Use positioning data to set the control method.

* 1) to 6): Control of “positioning” locus and operation

7) to 8): Control of “positioning” data

I Linear positioning function

1) Linear control of single-axis
2) Linear interpolation controf - --«eee-eeeeenenee
of dual-axes

I?ixed—dimension feed-positioning function ]
3) Fixed-dimension feed control ««e-c.oeeeeenee

I Circular positioning function I
4) Circular interpolation control «««..cveseensenes

| Speed-control positioning function I
5) Speed CONLrol cecereemeiniariiiinnininceiaee

l Speed/position switch positioning function]
6) Speed/position switch control ---.seceeeeeeenie

I Present-value change functioﬂ
7) Present value change ..............................

JUMP function

8) JUMP instruction ------«-s-reeeevemmiminnninnnn..

This performs positioning along a straight locus from
the current stop position toward the specified position.

This performs positioning for the specified travel along
a straight locus from the current stop position.

This performs positioning along a circular locus from
the current stop position towards the specified position.

This moves at the specified speed from the current stop
position toward the specified position.

(The operation continues until a stop command is
input.)

This moves at the specified speed from the current stop
position toward the specified position, and performs
positioning for the specified travel from the moment a
speed/position switch signal is input.

This changes the present feed value to the specified
value.

This jumps the control point to the specified positioning
data number while in the continuous locus control
(operation pattern: 02). (Specification of unconditional
or execution condition is made.)

*1: See Section 6.1 for details on control methods.
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1.4.3 Specification of pésitioning address

For positioning control, there are two methods used to designate a position.

(1) Absolute method

This method performs positioning by specifying the position relative to home position (absolute
address). This address is used as the positioning address (the starting point can be positioned at

any location).

+ Starting point
—*> Endpoint

E E Address
Address e : 100

100 —»» Address |

i 150 Address

H ) 300

Address 150

L : Address 100

E 1 Address 150

; T

P O S P LT

Home position
(reference point)

100
Point A

150
Point B

Within the stroke limit range

300
Point C

Fig. 1.5 Positioning by Ebsolute method

(2) Increment method

This method performs positioning by specifying th
currently stopped position as the starting point.

e direction and increment of travel using the

Travel increment
+100

Travel increment +100

Travel increment
-100

» Starting point
—* Endpoint

Travel incré

1
]
¥
1
‘
1
:
[
v
1l
[l
[
5’

+100

ement

Travel increment -15

O S

Travel increment -100 ¢

Travel in
—

icrement +50
—

g S

Home position
(reference point)

100
Point A

With

L

150
Point B

in the stroke limit ran)

ge

300
Point C

Fig. 1.6 Positioning by i

|

crement method
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1.4.4 Operation pattern
The following types of operation pattermns are available.
« Individual positioning ————— Individual positioning control (operation pattern: 00)

(ends positioning)
« Continuous positioning ——— Continuous positioning control (operation pattern: 01)

(continues positioning)

- Continuous locus control (operation pattern: 11)

(1) Individual positioning control (operation pattern = 00: ends positioning)

2

@)

The operation is completed with positioning for the specified positioning data alone. The
positioning completion of this operation pattern is also used as the operation pattern for the last
positioning data of continuous positioning and continuous-locus positioning.

Continuous positioning control (operation pattern = 01: continues positioning)

The operation stops temporarily upon the completion of positioning for the specified positioning
data, then continues with the next positioning data number.

This is specified when performing positioning in which the direction changes because of muitiple
positioning data items having consecutive positioning data numbers.

Continuous locus control (operation pattern = 11: continues positioning)

After executing positioning using the specified positioning data, the operation changes its speed
to that of the next positioning data number and continues positioning.

This is specified when continuously executing multiple positioning data items having consecutive
positioning data numbers at a specified speed.

1-10
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1.4.5

Block positioning control

Block positioning is a control that continuously executes the positioning of specified blocks. One block
is equivalent to a series of positioning data up to the completion of positioning (operation pattern = 00)
by individual or continuous positioning control.

A maximum of 50 blocks per axis can be specified.

Using a one-time start command from the PC CPU or external, complex positioning control can be
performed.

The block positioning control can be performed by specifying the positioning start number and
positioning start information in the buffer memory.

Sp?ed

Address (+) direction

Positioning continued (01)
Positioning compieted (00)

Dwell time

Positioning

leted (00
completed (00) Positioning completed (00)

Address (-) direction

Speed '

Positioning start
Start completed
BUSY

Positioning compieted

:
: ! \ : \ J Time
H b b H . H
: Positioning continued (11) i H ' '
1] 1 1] 1 1 L]
1] ) [} 1 1 1 . N B
! : H HE Positioning continued (11) H S
[ 1 1] ) ) 1 L]
H H ; 1 H H :
| L a e P
' One block | i One block \ One block H
4 ¢ ] 1 [ . i
: ON P ; : ; :
; T a s i a
on P i i s
Co : : :
H : : H \
ON Lo : ! '
H H i H H
1 H : : : ,
: - ' : '
H [l 1 t ' 1
oFf ' fmi[f—] ] 1 1
L
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1.4.6  Overview of acceleration/deceleration processing

Acceleration/deceleration processing for the positioning operation, manual pulse-generator operation,
home position return operation and JOG operation-is performed using the user-specified method,
acceleration time and deceleration time.

(1) Acceleration/deceleration method

There are two types of acceleration and deceleration processing: the automatic trapezoid
acceleration/deceleration method and the S-curve acceleration/deceleration method. An
extended parameter is used to set which method is used.

The specified acceleration/deceleration method is applied to all accelerations and decelerations
when starting and completing the positioning operation, home position return operation and JOG
operation, as well as when changing the speed.

1)  Automatic trapezoid acceleration/deceleration method

This method accelerates and decelerates in a linear fashion based on the speed limit value
and user-specified acceleration time/deceleration time.

Speed

Distance

2) S-curve acceleration/deceleration method

This method reduces the load on the motor when starting and stopping.
This method gradually accelerates or decelerates based on the user-specified acceleration
time and deceleration time, S-curve ratio (1 % to 100 %) and speed limit value.

Speed

— Distance

(2) Acceleration time, deceleration time, rapid-stop deceleration time

(a) Four types each of the acceleration time and deceleration time for positioning control can be
set using basic parameter 2 and extended parameter 2.
Also, the acceleration time and deceleration time can be selected from 1 to 65535 ms or 1 to
8388608 ms using the acceieration/deceleration time setting size selection in extended
parameter 1.
¢ Acceleration time .- The time elapses before the speed of 0 reaches the limit vaiue.
+ Deceleration time ---- The time elapses before the speed at the limit value reaches 0.
(b) The rapid-stop deceleration time (1 to 65535 ms or 1 to 8388608 ms) is set using the
acceleration/deceleration time setting size selection of extended parameter 1.

The selection of 1 to 65535 ms or 1 to 8388608 ms for the acceleration time, deceleration time and
rapid-stop deceleration time is set for each axis.

1-12
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1.4.7 Overview of start

With the positioning control, operation is started in the following flow after the necessary parameters
and data have been set.

« Set a start number.

A start number can be set within the range of 1 to 600, 7000 to 7010, 9001 to 9003, 9200 and 9901.

The start contents at the time the start signal is turned on are determined by the set number.

For single-axis: RY(n+1)0 is turned on.

For dual-axis: RY(n+1)1 is turned on.

Start number: 9900

Start number: 9901

Start number: 9901

Start number: 9902

Start number: 9903

Start number: 7000 to 7010

Start number: 1 to 600

1-13
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1.4.8 Overview of restart

if the operation stops due to the generation of a stop factor during the positioning operation, the
positioning of stopped positioning data can be performed to the endpoint using the restart command.

(1) When the remote I/O generates a restart command

1) It the axis operation is in the stop state, positioning from the stopped position to the end of
the stopped positioning data is performed regardless of the absolute method or increment
method used.

2) lf the axis operation is in other than the stop state, a restart disabled warning (warning code
104) occurs and the restart command is ignored.

[For the increment method]
When the travel increment along axis 1 is 600 and that along axis 2 is 300
— Axis 2 Axis 2

Stop position by a stop factor Stop position by a stop factor

400 o= ===~ =======> - Specified position 400f == == m - o » Stop position
p;:"";dress T Restart / after restart
.- [} —
- 1 !

200 - V ! 200f------ \—'- Operation upon
100} - ' i

[} ]

L L Axis 1

1 restart
100 300 700 300 700

Axis 1

(2) When the positioning start signal or external start signal is turned on

If the axis operation is in standby or the stop state, positioning is performed from the head of the
positioning start data regardless of the absolute method or increment method used (as with
normal positioning).

[For the increment method]
When the travel increment along axis 1 is 600 and that along axis 2 is 300

P
Axis 2 Axis 2
Stop position by a stop factor
Stop position by a stop factor S i " Stop position
400f == ==-=o~==m----- - Specified position rafter start
Starting -

.- Positioning start

point address Pl

t

b
1 :

: Operation

1
: ahuli Ay
- ]
200} - -1— -- : 200f - == === . , 4
- : ! : Starting point address | When starting
100§ =7 ' ! ! ap ! positioning
. : ! > Axis 1 ! —> Axis 1
100 300 700 300 900
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1.4.9 Overview of home position return

The home position return is to confirm mechanical home position at power-on or other times.
The following seven types of home position retumns are available.

(1) Near-point dog type (one type)

This type stops by a zero signal after the near-point dog switches from on to off.

(2) Stopper type (three types)
(a) Stopper (1) (due to the elapse of the dweli timer)

The home position return of this type completes when the dwell time has elapsed after being
decelerated by the near-point dog switching on and stopped by a stopper.

(b) Stopper (2) (due to a zero signal when coming in contact with a stopper)

The home position return of this type is completed by a zero signal after decelerated by
near-point dog on and stopped by a stopper.

(c) Stopper (3) (no near-point dog method)

The home position return of this type is completed by a zero signal after it has moved at the
creep speed and stopped by a stopper.

(3) Count type (two types)

(a) Count type (1) (using the zero signal)

The home position return of this type is stopped by the zero signal once after moving for the
specified travel increment once the near-point dog has been turned on.

(b) Count type (2) (without using the zero signal)

The home position return of this type is stopped by moving for the specified increment of
travel after the near-point dog has been turned on.

[Near-point dog type]

Speed Current position

1 E '\
i s L
1 E é ! Time
[Stopper type (1)] : i b
Speed E : E E
E/ E\ Stopper E E
f : : : Time
[Count type (1)1 : Travel increment b
Speed 1 e P
H ] S
1 : N i
a e =
: bt Time
Home position return l

start signal

T

IR N

Near-point dog signal

Zero signal

.
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(4) Data-set type (one type)
The home position return of this type sets the home position address to the present value during
the home position return execution.
This can be used for the absolute-position system.

1) Home position return can also be performed via the home position return retry function using the

high and low limit switches.

2) After the home position has been determined by the home position return operation, the
positioning operation can be used until the machine’s feed value reaches the home position
address, without using the home position detection signal.

(This equates to positioning to the home position position.)

1-16
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1.5 Overview of Communication

Communication between the D75P2 and a master module uses two types of transmission formats:
cyclic transmission and transient transmission.
An overview of communication using the D75P2 is shown in Figure 1.7.

D75P2

PC CPU Master station

TO instruction (write) . L Remote I/0
Cyclic transmission Remote register

FROM instruction (read)

Buffer memory
Transient transmission

Fig. 1.7 Overview of communication

1-17
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1.5.1 Cyclic transmission
The following explains the cyclic transmission between the D75P2 and master module.
PC CPU - Master station D75P2
Buffer memory
2) Remote input 1) Remote input
—[FROM ]— (RX) *L—— (RX)
nk scan
3) Remote output 4 Remote output
{To ]’ RY) U RY)
Link scan
5) R 6) Remote
Remote regist .
L o | et et
Link scan {(RWw)
8) . 7) Remote
—I:FROM :I_ Remote register * ol register
(RWr) A
Link scan (RWr)

M

()

@)

@

Fig. 1.8 Cyclvic transmission

Remote input (RX)

1) The information in the remote input (RX) of the D75P2 is stored in the buffer memory of the
master station during each link scan.

2) The input information stored in the master module is captured by the PC CPU using a FROM
instruction.

Remote output (RY)

3) The information in the remote output (RY) of the D75P2 is written to the buffer memory of
the master station by a TO instruction.

4) The output information stored in the master module is transmitted to the D75P2 during each

link scan.

Remote register (RWw)

5)

6)

The information in the remote register (RWw) of the D75P2 is written to the buffer memory of
the master station by a TO instruction.

The transmission data information stored in the master module is transmitted to the D75P2
during each link scan.

Remote register (RWr)

7)

8)

The information in the remote register (RWr) of the D75P2 is stored in the buffer memory of
the master station during each link scan.

The reception data information stored in the master module is captured by the PC CPU
using a FROM instruction during each link scan.
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1.5.2 Transient transmission

The following explains the transient transmission between the D75P2 and master module.

PC CPU Master station D75P2

Buffer memory

1) 3)
—-[ Read/write ]—‘ i-)

2) Transient transmission

Transient

transmission area Buffer memory

5) 4

< <

Transient transmission

1)
2)
3)
4)
5)

Fig. 1.9 Transient transmission

p——
Sets data in the send buffer on the master module.
Sets an intelligent device station access request signal.
The transient data is transmitted from the master module to the D75P2.
A response is returned from the D75P2 to the master moduie.
The intelligent device station access complete signal is turned on.
N
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1.6 General Procedure before Operation

The following shows the general flowchart for positioning using the D75P2.

g Write the setting data to the D75P2 using the peripheral device :

Start
operation

.+« Covered in this manual

1-20
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1.7 Abbreviations, General Names and Terms Used in this Manual

Abbreviations, general Description
names, terms
D75P2 An abbreviation for the AJ65BT-D75P2-S3 positioning module.
CC-Link An abbreviation for the Control & Communication Link system
Master station The station that controls remote stations, local stations and intelligent device stations

on the CC-Link system.

Remote /O station

The remote station that handies bit data only.
(AJe5BTBO-00, AJ6SBTCL-O01)

Local station

A station having a CPU and the ability to communicate with the master and other local
stations.

Intelligent device station

A slave station on the CC-Link system that can perform transient transmission, such
as the D75P2.

Master module

The general name for AJ61QBT11, A1SJ61QBT, AJ61BT11 and A1SJ61BT11 when
they are used as master stations.

Cyclic transmission

A transmission method that periodically updates the remote 1/O and contents of remote
registers.

Transient transmission

A function that updates data with respect to the specified station when an access is
requested from a PC CPU.

Peripheral device

The general name for the A7PHP, A7HGP, PC9801 and DOS/V personal computers
that can execute the AD75P given below.
(This is listed separately from the peripheral devices for GPP, as listed below.)

Drive module
(Servo amplifier)

An abbreviation for the pulse-input-compatible drive module (servo amplifier).

Manual pulse generator

An abbreviation for the manual pulse generator (supplied by the user).

Data link system

An abbreviation for the MELSECNET (I1) or MELSECNET/B data link system.

Network system An abbreviation for the MELSECNET/10 network system.

AD75P The general name for the software packages SWOIRX-AD75P, SWLINX-AD75P and
SWOIVD-AD75P.
(O indicates a numeral greater than 1, which corresponds to the software package
function.)

HW An abbreviation for hardware.

I/F An abbreviation for interface.

Peripheral device for GPP

The general name for the A7PHP, A6GPP, PC9801 and DOS/V personal computers
and others to which the software package for the GPP function for creating sequence
programs, etc., is instalied.

SW An abbreviation for software package.

17-segment LED The 17-segment indicator mounted in the upper area of the D75P2.
RX Remote input

RY Remote output

RWw Remote register (read area)

RwWr Remote register (write area)
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1.8

Parts Supplied with the Module

When unpacking, check that all of the parts listed below are included. Also, check whether there is
any damage to the parts after unpacking.

Description

Quantity

Main module (AJ65BT-D75P2)

Extemnal wiring connector (10136-3000VE)

Connector cover (10336-52F0-008)

1-22
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2. System Configuration

This chapter describes the system cbnfiguration using the D75P2.

2.1  System Configuration when Using the D75P2

The Figure below shows the system configuration when using the D75P2.
A maximum of 16 D75P2 modules can be connected to a single master station.

o}

AJ65BT-D75P2-83
D CC-Link . AJ65BT-D75P2-S3

Master station

SWLHVD-AD75P

AC30R4 A1SD75CO1HA ||

RS-422/RS-232
conversion cable

* See[Taportan] (1.

AD75TU

Manual puise
Manual pulse generator generator

* Sos [mportant] 2.

Servo amplifier Servo amplifier
Fig. 2.1 System configuration when using the D75P2

“1 Important |

(1) The software packages listed below are required in order to use the D75P2.
e For DOS/V personal computer: SW1IVD-AD75P or later
(2) Use software version D or later for the DA75TU.
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2.2 Applicable System

This section describes the CC-Link system master module that can be used with the D75P2 and PC
CPUs that can be used with CC-Link dedicated instructions.

(1) Master modules that can be used with the D75P2

To use the D75P2, use a module with the following symbol (“9707B” and later) inscribed in the
date column of the rated plate.

MITSUBISHI

PR M NT LEl LIODEL

DATE 9707 B

A ms.lﬂlsd ELEC'“* EOOGPORATION JAPAN
BDEF20013H0T AL MNTSUBISHIELECIRIC

Manufactured date
Function version

Manufactured date
Function version

(2) PC CPUs that can be used with CC-Link dedicated instructions

The PC CPU models listed below can be used with the CC-Link dedicated instructions:
e A1SHCPU

e A1SJHCPU

s A2SHCPU

e Q2ACPU (function version B or later)

e Q2ACPU-81 (function version B or later)

e QB3ACPU (function version B or later)

e Q4ACPU (function version B or later)

¢ Q2ASCPU (function version B or later)

e Q2ASCPU-S1 (function version B or later)
e Q2ASHCPU (function version B or later)

e Q2ASHCPU-S1 (function version B or later)
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2.3 List of Equipment

Table 2.1 lists the products that can be used for a positioning system using the D75P2.

Table 2.1 List of equipment

Product name Model name Contents

Positioning module AJ65BT-D75P2-S3

Software package for AD75 SW1IVD-AD75P or later | Software package for DOS/V personal computer

Plasma handy graphic A7PHP-SET o A7PHP main module

programmer e SWIIRX-DOS: Basic software package
o SW:.ISRXV-GPPA :GPP function boot floppy disk for A

series
e SWOS-USER: User floppy disk (2HD)
e ]® ACSOR4: RS 422 cable, 3m (9.81t) inlength |

Handy graphic programmer A7HGP-SET e A7PHP main module
e SWIlIHX-DOS: Basic software package
& SW!.IHX-GPPA : GPP function boot floppy disk for A

series
e SWOS-USER:  User floppy disk (2HD)
e AC30R4: RS-422 cable, 3 m (9.8 ft.) in length
4 _|° Shouderstrap . __ ]

Peripheral device for AD75P PC9800 series (Supplied by the user)

DOS/V personal Refer to the AD75P operating manual for details.
computer
Teaching module AD75TU Ver. D orlater | This sets parameters and positioning data, monitors and
conducts tests for AD75P2.
RS-422 cable AC30R4 ~~~ |length:3m(9.81ft) __| The cable for connecting the
JACT00R4 ~~~~ |length:10m 1(32.8ft.) | D75P2 and A7PHP or A7THGP.
AC300R4 Length: 30 m (98.4 ft.)

Conversion cable A18D75-CO1H Length: 10 cm (3.94 in.). | The cable for connecting the
A1SD75-CO1HA AG:.}R4 cable and D75P.

Connection cable (converter) The RS-232C cable that connects the AD75 and the
PC9801 or DOS/V personal computer, and the
RS232C/RS422 converter (supplied by the user).

Refer to the appendix for details.
Drive module : —_— (Supplied by the user)
Manual pulse generator —_— (Supplied by the user)
Recommended : MR-HDPO1 (manufactured by Mitsubishi
Electric)
Connection | Absolute-position | AD75C20SH The cable for the connection between the D75P2 and
cable * detection servo amplifier (MR-H-A)
function AD75C208J2 The cable for the connection between the D75P2 and
compatible servo amplifier (MR-J2-A)
Absolute-position { AD75C20SJ The cable for the connection between the D75P2 and
detection servo amplifier (MR-J-A) :
function AD75C20SC The cable for the connection between the D75P2 and
noncompatible servo amplifier (MR-C-A)

Connection cable _— The cable for connecting the D75P2 to the mechanical
system input signal or manual pulse generator (supplied by
the user).

Refer to the manual for details on the connection device.

* : For the connector cover on the D75P2 side, use the one supplied with the product.
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2.4  Precautions when Using a Stepping Motor

This section describes the precautions when using a stepping motor.

(1) When setting the stepping motor mode

(a) When using a stepping motor with the D75P2, it is necessary to set the stepping motor
mode.

If the stepping motor mode is not set, the stepping motor cannot be controlled normally.
(b) When the stepping motor mode is set, certain restrictions apply to items such as the control
method and positioning address.

Use the module after verifying the restrictions that apply to the stepping motor mode in
Section 7.15.

(2) Use of bias speed at start
While the stepping motor is used, the motor rotation can be started smoothly by selecting the

stepping motor mode and setting the bias speed at start.

(3) The use of S-curve acceleration/deceleration is not allowed
While the stepping motor is used, S-curve acceleration/deceleration cannot be performed.

(4) Circular interpolation control is not allowed
While the stepping motor is used, circular interpolation control cannot be performed.
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3. Specification

This chapter explains the general specifications, performance specifications and 1/0 interface with
external devices for the D75P2.

3.1 General Specifications

General specifications for the D75P2 are shown in the table below:

Table 3.1 General specification

tem Specifications
Ambient operating 0to55°C
temperature
Ambient storage temperature |-20to 75 °C
Ambient operating humidity 10 to 90 %RH, Non-condensing
Ambient storage humidity 10 to 90 %RH, Non-condensing
Vibration resistance Conforming to Frequency Acceleration Amplitude No. of sweeps
JIS B 3501, Under intermittent | 10 to 57 Hz _ 0.075 mm 10 times each in
IEC 1131-2 | vibration (0.003 in.) XY, Z
57 to 150 Hz 9.8 m/s® (1G} — directions
Under continuous | 10 to 57 Hz = 0.035 mm (for 80 min.)
vibration (0.001 in.)
57 to 150 Hz 4.9 m/s’ {0.5G} —
Shock resistance Conforming to JIS B3501, IEC 1131-2
(147 m/s” {15G}, 3 times in each of 3 directions X Y Z)
Operating ambience No corrosive gases
Operating elevation 2000 m (6562 ft.) max.
Installation location Control panel
Qver voltage category *1 1l max.
Pollution level *2 2 max.

*1: This indicates the section of the power supply to which the equipment is assumed to be
connected between the public electrical power distribution network and the machinery within the
premises. Category Il applies to equipment for which electrical power is supplied from fixed
facilities. The surge voltage withstand level for up to the rated voltage of 300 V is 2500 V.

*2: This index indicates the degree to which conductive material is generated in terms of the
environment in which the equipment is used. Pollution level 2 is when only non-conductive
pollution occurs. A temporary conductivity caused by condensation must be expected
occasionally.
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3.2 Performance Specifications

Performance specifications for the D75P2 are shown in the table below:

3.2.1 Performance specifications

Table 3.2 Performance specifications (1)

item Specification
Number of control axes . 2 axes .
Interpolation function Dual-axis linear interpolation, dual-axis circular interpolation (*1)
Control method PTP (Point to Point) control, locus control (linear and circular settings possible), speed control,
speed/position switch control
Control unit mm, inch, degree, pulse
Positioning data 600 data (positioning-data number: 1 to 600)/axis setting possible
Peripheral devices/software DOS/V personal computer/SW1IVD-AD75P or later (*2)
packages
Teaching module AD75TU (software version D or later)
Backup Parameters and positioning data are stored in the flash memory (no battery)
Positioning | Positioning method PTP control : Increment system/absolute system
Speed/position switch control : Increment system
Locus control . Increment system/absolute system
Positioning range (*3) | Absolute system
o —214748364.8 to 214748364.7 (um)/~13421772.8 to 13421772.7 (um)
e —21474.83648 to 21474.83647 (inches)/—1342.17728 to 1342.17727 (inches)
« 010 359.99999 (degrees)/0 to 359.99999 (degrees)
¢ —2147483648 to 2147483647 (pulses)/—134217728 10 134217727 (pulses)
Increment system
o —214748364.8 to 214748364.7 (um)/—13421772.8 to 13421772.7 (um)
o —21474.83648 to 21474.83647 (inches)/—1342.17728 to 1342.17727 (inches)
o —21474.83648 t0 21474.83647 (degrees)/~1342.17728 to 1342.17727 (degrees)
o —-2147483648 to 2147483647 (pulses)/-134217728 to 134217727 (pulses)
Speed/position switch control
o 0to 214748364.7 (um)/0 to 13421772.7 (um)
o 0to 21474.83647 (inches)/0 to 1342.17727 (inches)
o 0o 21474.83647 (degrees)/0 to 1342.17727 (degrees)
« 0to 2147483647 (pulses)/0 to 134217727 (pulses)
Speed command (*3) | e 0.01 to 6000000.00 (mm/min.)/0.01 to 375000.00 (mm/min.)
o 0.001 to 600000.000 (inches/min.)/0.001 to 37500.000 (inches/min.)
« 0.001 to 600000.000 (degrees/min.)/0.001 to 37500.000 (degrees/min.)
« 1 to 1000000 (pulse/sec.)/1 to 62500 (pulse/sec.)
Acceleration/decelera- | Automatic trapezoid acceleration/deceleration, automatic S-curve acceleration/deceleration (*4)
tion processing
Acceleration/decelera- | Switching between 1 to 65535 (ms) and 1 to 8388608 (ms) is possibie
tion time 4 patterns of acceleration and deceleration time setting are possible
Rapid-stop Switching between 1 to 65535 (ms) and 1 to 8388608 (ms) is possible
deceleration time (same range as acceleration/deceleration time)
Start time 20 ms or less (except link scan time)
Compensation Electronic gear or backlash compensation available
Home position return method Near-point dog type (1 type), count types (2 types), stopper types (3 types), data-set type (1 type) (*5)
Absolute-position detection function { Compatible with absolute-position detection systems using MR-H and MR-J2
JOG operation function Available
Manual pulse-generator operation | Available
function
M-code output function Available (either WITH mode or AFTER mode can be selected)
Error display 17-segment display
1/0 display 17-segment display and LED display
*1 Circular interpolation cannot be used while the stepping motor is used.
*2 DOS/V is a registered trademark of IBM Japan.
*3 Indicates the setting ranges of the “standard mode/stepping motor mode.”
*4  While the stepping motor is in use, automatic S-curve acceleration/deceleration cannot be used.
*5

Valid only with an absolute-position detection system.

3-2



3. Specification

MELSEC-A

Table 3.2 Performance specifications (2)

item

Specilfication

CC-Link station type

Intelligent device station

Number of occupied stations

4 stations (128 points each for RX/RY, 16 points each for RWr/RWw)

External power supply (V)

24 DC (20.4 to 26.4 DC)

Applicable conductor size (mm°)

0.75 t0 2.00

Module installation screws (mm)

M4 x 0.7 x 16 or above
Installation with DIN rail is also possible

Applicable DIN rails

TH35-7.5Fe, TH35-7.5Al, TH35-15F¢ (complies with JIS-C2B12)

Applicable solderless terminal

RAV1.25 to 3.5, RAV2 to 3.5

24 V DC internal current
consumption (A)

0.30

Noise resistance

Noise voltage 500 Vp-p, noise width 1 us
(based on a noise simulator with noise frequency of 25 to 60 Hz)

Dielectric withstand voltage

Power supply/communication system batch - external I/O batch, 500 V AC for 1 minute

Insulation resistance

Power supply/communication system batch - external /O batch, 10 MO or more based on a 500 V DC
insulation resistance tester

External dimensions (mm [in.])

63.5 (2.5) (H) x 170 (6.7) (W) x 80 (3.1) (D)

Weight (kg [tb.)

0.50 (1.1)
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3.2.2

Specifications for l/O interface with external devices

This section explains the /O interface of the D75P2 with respect to external devices.

(1) Electrical specifications of the D75P2

The table below shows the electrical specifications for D75P2 i/O signals with respect to external

devices:
(a) Input specifications
Signal name Rated input Range of ON voltage/ OFF voltage/ Input Response
voltage/current voltage used current current resistance time
Drive module ready (READY) 24V DC/5 mA 19.21026.4VDC |17.5V DCor 7 V DC or tess/ Approx. 4 ms or
In-position signal more/3.5 mA or 1.7 mA or less 4.7 kQ less
more )
Zero signal (PGO) 5VDC/SmA” 45t6.1VDC 2.5V DC or more/ | 0.5V DC orless/ | Approx. 0.8 ms or
2 mA or more 0.5 mA or less 0.5 kQ less
24 V DC/7 mA 1210264V DC 10 V DC or more/ |3V DC or less/ Approx. 0.8 msor
3 mA or more 0.2 mA or less 3.5 kQ less
H 10
3usorless - b - E<—3 us or less
i 1msormore ! E
: :
HEH HEH
Manual pulse generator phase A |5V DC/5 mA 45t06.1VDC 2.5V DC ormore/ |1V DC or less/ Approx. 1 ms or
puseryn L Vo 35mAormore |1mAorless _ |15kQ  _|less

Manual pulse generator phase B
(PULSER B)

1) Pulse width

2 ms or more

1msor
more

imsor
more

(Duty ratio 50 %)

2) Phase difference
When phase A is ahead of phase B, the

[ S

Phase A —— positioning address (present value) increases.
Phase B I I |—
0.5 ms or more

Near-point signal (DOG) 24 VDC/5 mA 18.21026.4VDC |17.5V DCor 7 V DC or less/ Approx. 4 ms or
Stop signal (STOP) more/3.5 mA or 1.7 mA or less 4.7 kQ less
High limit (FLS) more
Low limit (RLS)
External start (STRT)
Speed/position switch signal
(CHG)
ABS transmission data ready 24V DC/5 mA 19.21026.4VDC |17.5V DCor 7V DCor ApPProx. 4-ms or
complete more/3.5 mA or more/1.7 mA or 4.7 kQ less
ABS data bit 0 more more
ABS data bit 1
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(b) Output specifications
Signal name Rated foad Range of load Maximum load Maximum Leak Response
voltage voltage used current voitage drop current time
rush current during on during off
Pulse output ¢ Am26LS31-equivalent differential driver/open collector
(CW/PULSE/phase A) o CW/CCW type, PULSE/SIGN type and phase A/B type are selected using the D75P2 and drive module
parameters.
» The relationships between the pulse output mode set by the parameter and the pulse odtput based on
“positive logic/negative logic selection” are shown below:
Pulse sign Mode Positive logic Negative logic
(CCW/SIGN/phase B) selection | Forward rotation I Reverse rotation | Forward rotation I Reverse rotation
ocw rurt gy
cow I I 0 I
- IO Ty T o VO s TV Y T e o 6y 6 Y 6
SIGN e 1 Low Low [ Hgh
A¢ LI Juri . riro
B¢ L Ly e rrri

ON f ]
OFF H '
H "
ot o b
5024 VDC 4751030 VDG |50 mAJone point |0.6V DC (TYP) |OAimAor | — |
200 mA 10 ms or less
less
Error counter clear (CLEAR) 51024V DC 4.25t030VDC 0.1 Alone point/ 1V DC(TYP) 0.1mAor {2msor
0.4 A10ms or 2.5V DC (MAX) [lless less
less (resistive
load)
Servo on 5t024VDC 4.75t030VDC |0.1 A/one point/ 1V DC (TYP) O0.1mAor |[2msor
ABS data transmission mode 0.4A10msor 25V DC (MAX) [less less
ABS data request less (resistive
load)

Pulse rise/fali time (unit tr, tf: ps; duty: %) in the D75P2

when the ambient temperature is normal temperature

Load voltage (V) 26.4 4.75
Cable length (m [ft.}) 1(3.3) 3(9.8) 13.3) 3(9.8)
Load | Pulse | tr(rise) | t(fall) |Duty| tr(rise) | tf(tall) [Duty| tr(rise) | tf (fat) [Duty| tr(rise) | tf (ram) |Duty
current | speed
(mA) | (kPPS)
z | _20_| oo+ | 170 || oo | wos |27 | ooe | oes [as] oot | ios_|se]
[ 100 [ 008 | 300 s oor | s |2e] o6 [ oes lar] o0a | 128 |2
"0 | oor7 320 | 48| 008 680 | 46| 004 064 | 49] 006 130 | 49
5 | _20_] 006 | 1to |ss| oor | 1ss |sa| oos | oz || oos | oz [se]
[Ti00_ | oor | v2s |4a] Toos | 250 [se| oos | o2s |48 ] ooe | oas |47
"0 | oo7 | 120 |49 o008 270 | 49| 005 030 |s50] o006 0.44 | 50
20 200 0.07 042 | 46| o008 072 | 43| 006 022 | 47| o006 | o022 | 49]
O A .20 8 3 B B B T P Y
"0 | o007 | o040 |so| oo8 079 | 50| o006 024 | 50| 0.06 024 | 50
50 200 0.08 028 |48 | o0os | o037 |a7| o008 | o020 |4r| o010 | o018 |50
100 | oos | o2z || 013 | oa7 [4s] oos | o022 |4o] o1z | o20 |51
"0 | oos | o027 |so| ooe | 037 [s0| o008 022 |s0| o012 020 | 50
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(2) Specifications for /O interface with external devices

Specifications for /O interface of the D75P2 with respect to external devices are shown in the
table below:

{a) Layout of connector signals

The signal layout of the connector for connecting external devices to the D75P2 (for one

axis) is shown below:

(Axis 1 and 2 use the same signal layout for connecting exiernal devices.)

Pin layout Pin Signal name * Signal direction Connection destination
. No. AD7S5 - external
36 Common} ] COM PN (Extemal device)
35 |Common CcOoM o (Extemal device)
34 | ABS transmission data ready complete 18) | TLC « Drive module
33 | Common (ABS IN) 19) COM -— Drive module
32 | Common (ABS OUT) 20) coMm — Drive module
31 | ABS request 21) ABSR — Drive module
30 | ABS transfer mode 22) ABSM « Drive module
29 | Servo on 23) SON - Drive module
28 | Manual pulse generator} 2) PULSER B- « Manual pulse generator
27 | Manual pulse generator PULSER A~ « Manual pulse generator
26 |} Common 3) COM > Drive module
25 |} Zero signal common 5) PGO COM — Drive module
(\ 24 |Zero signal (+5 V) 6) PGO (5 V) - Drive module
®r e 23 | Error counter clear common 4) CLEAR COM o Drive module
22 | Pulse sign (differential —) }7) PULSE R- - Drive module
21 | Pulse output (differential ) PULSE F- — Drive module
20 | Puise sign common PULSE COM o Drive modute
{Open collector) 8)
19 | Pulse output common PULSE COM © Drive module
(Open collector)
18 | ABS data bit 1 } " ZSsP - Drive module
17 | ABS data bit 0 DO - Drive module
16 | Extemnal start 9) STRT «— (External device)
Q/ 15 | Speed/position switch signal 10) CHG - (Extemal device)
14 | Stop signal 11) STOP «— (External device)
13 | Low limit 12) RLS “— Limit switch
12 | High limit 13) FLS - Limit switch
11 | Near-point signal 14) DOG « Near-point dog
10 | Manual pulse generator} 2 PULSE B+ - Manual pulse generator
9 Manual pulse generator PULSE A+ « Manual pulse generator
8 In-position 15) INPS « Drive module
7 Drive module ready 16) READY «— Drive module
6 | Zero signal (+24 V) 6) PGO (24 V) - Drive module
5 Error counter clear 17) CLEAR - Drive module
4 Pulse sign (differential +) pulse R+ - Drive module
3 Pulse output (differential +) puise F+ - Drive module
2 | Puleo sign (apan sollecter) DULCE R N Brive module
1 Puise output (open collector)} 8) PULSE F - Drive module

* 1) to 24) beside signal names are numbers corresponding to the explanations in “(b) Description of
connector signals.”
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(b) Description of connector signals

The description of each signal for the connector for connecting external devices to the
D75P2 (for one axis) is explained below:
1) Common --- (Pin numbers 36, 35)

+ A common for the near-point signal, high/low limit, stop signal, control switch signal,
and external start.

2) Manual pulse generator (phase B -), manual pulse generator (phase A ~)
--- (Pin numbers 28, 27)
Manual pulse generator (phase B +), manual pulse generator (phase A +)
--- {(Pin numbers 10, 9)
« Inputs the phase A/B pulse signal of the manual pulse generator and rotary
encoder.
« When phase A is ahead of phase B, the positioning address increases.
* When phase B is ahead of phase A, the positioning address decreases.

{when increasing] [when decreasing]
Phase A Phase A
Phase B Phase B
Positioning Positioning
address +1 4D e address -1 LD e

3) Common --- (Pin number 26)
o A common for the drive module ready and in-position.
4) Error counter clear common --- (Pin number 23)
"e A common for the error counter clear.
5) Zero signal common --- (Pin number 25}
+ A common for the 2ero signal (+5 V) and zero signal (+24 V).
6) Zero signal (+5 V), zero signal (+24 V) --- (Pin numbers 24, 6)

* inputs the home position signal at the time of home position return.
Generally, the home position grid signal of a pulse encoder is used.

« This signal is also used when the home position return method is “stopper stop” and
the home position return complete is input externally.

¢ The zero point is detected at fall.

7) Pulse sign, pulse output (differential =) --- (Pin numbers 22, 21)
Pulse sign, pulse output (differential +) --- (Pin numbers 4, 3)

+ The pulse and pulse sign for positioning are output to the drive module that
corresponds to the differential driver.

8) Pulse sign common, pulse output common (open collector) --- (Pin numbers 20, 19)
Pulse sign, pulse output (open collector) --- (Pin numbers 2, 1)
e The pulse and pulse sign for positioning are output to the drive module that
corresponds to the open collector.
9) External start --- (Pin number 16)

« Used as an input signal for external positioning start, speed change request or skip
request.

o The selection of external start function in extended parameter 2 determines in which
function the external start is used.
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10)

11)

12)

13)

14)

15)

16)

Speed/position switch signal --- (Pin number 15)
» Input control switch signals during speed/position switch control.
Stop signal --- (Pin number 14)

s Input when positioning is stopped.

* When this signal turns on, the D75P2 stops the positioning currently executed and
turns off the start signal.
After that, the D75P2 will not start operating even if this signal is switched from on
to off.

Low limit --- (Pin number 13)

« Input from the limit switch provided at the low limit of stroke.

+ When this signal turns off, positioning stops.

o Become the low limit of search for the near-point signal when automatic home
position return is enabled.

High limit --- (Pin number 12)

¢ Input from the limit switch provided at the high limit of stroke.

* When this signal turns off, positioning stops.

+ Become the high limit of search for the near-point signal when automatic home
position return is enabled. -

Near-point signal --- (Pin number 11)

» "Used for near-point dog detection during home position return.
¢ Detects the change in near-point dog from off — on at rise.
» Detects the change in near-point dog from on — off at fall.

In-position --- (Pin number 8)

» The in-position signal from the drive module is input.

Drive module ready --- (Pin number 7)

¢ Turn on when the drive module is normal and is in a feed-pulse acknowledge

enable state.

e The D75P2 checks the drive module ready signal and outputs a home position
return request if it is not in a ready status.

¢ This signal is turned off when the drive module becomes malfunction, for example,
when an error occurs in the control power supply of the drive module.

» If this signal is turned off during positioning, positioning stops. Operation does not
start even if the signal is turned on again.

¢ When this signal turns off, the home position return complete signal also turns off.
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17) Error counter clear --- (Pin number 5)

o Turns on after pulse output stops when home position return is performed using the
stopper stop method 1) or 2).
(Example) Home position return using the stopper stop method 2)

Speed

Home position return speed Stopper

Creep speed

7 77
Near-point dog / é
7

Zero detection signal

Time

10 ms

CLEAR l

After feed-pulse output stops

s e GAGEEEE R

|

« The error counter clear is output for approximately 10 ms.
s As for the drive module, use one that can reset the standing pulse amount for the
internal error counter when the D75P2 turns this signal on.

18) ABS transmission data ready complete --- (Pin number 34)

« This signal indicates that preparation of transmission data is complete during the
ABS transter mode.

19) Common (ABS IN) --- (Pin number 33)

* A common for the ABS data bit 0, ABS data bit 1 and ABS transmission data ready
complete.

20) Common (ABS OUT) --- (Pin number 32)

e A common for the servo ON, ABS transfer mode and ABS request.
21) ABS request --- (Pin number 31)

« This is the signal for requesting ABS data in the ABS transfer mode.
22) ABS transfer mode --- (Pin number 30)

¢ Changes the mode to ABS transfer.
« While this is on, the “ABS data bit 0 [D01],” “ABS data bit 1 {ZSP]” and “ABS
transmission data ready complete [TLC]” signals become valid..

23) Servo ON --- (Pin number 29)

« This signal turns on power to the servo base circuit and changes the status to
operation enable.

24) ABS data bit 0, bit 1 --- (Pin numbers 17, 18)

o ABS data transferred to the D75P2 from the servo during the ABS operation mode.
bit 0 indicates the lower bit, while bit 1 indicates the upper bit.
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(c) Internal circuits
The internal circuits of interface for connecting external devices to the D75P2 are shown by
the schematic diagrams below:
: O : Wiring required, A : Wire as necessary
o External wiring |Pin No.| Internal circuit Signal name Description on/off status Wiring
classifi- required/
cation External | p75p2 not
wiring required
Input 11 Near-point |DOG * The signal for near-point detection -0 0— OFF A
—t1 signal during home position return.
-0  O——ol D 2320
When the high =00 ON
limit switch . - ———
is not used 12 High limit LS |FLS « The signal for the fimit switch 4 ON o
pmemee- - T e 4 provided at the high limit of stroke.
L]
9 D g "m « Also used in the home position 29 OFF
When the low return retry function. (stop)
it switch 13 Lowlimit LS |RLS - The signal for the limit switch 24| on o
{mom--- 1 —T—¢ provided at the low limit of stroke.
‘»H_— D .3 "2 D « Also used in the home position _°.—_—-,°_ OFF
return retry function. (stop)
14 Stop signal | STOP « The signal to stop positioning -0 0— ON A
extemally.
) —T— « When stopping positioning, tum
0 O— D 3 "2 D this signal on for 4 ms or longer.
d e Once this signal is tumed on, =00~ OFF
switching it back to off does not (stop)
resume operation.
15 1= speed/ |CHG  The signal that switches speed 00— | OFF A
[ Ze] o— ﬂ %4 2 D position control to position control during
& switch signal speed/position switch control. -l O ON
16 Extemnal start | STRT « The signal that executes external | =0 0= | OFF A
- positioning start, speed change
0 O— ¥ D and SKIP request.
& * To make external start valid, tum -0 0 ON
this signal on for 4 ms or longer.
* Set which function to use via an
romone —d extended parameter.
‘] b—o— 35 |— Common COM * Input voltage 24 V DC. —_— o
£==1 36
512V i
E *+) Manual PULSER A+ [+ The terminal for connecting the — A
A ! 9 X G@ pulse manual pulse generator.
! -—— T\ T ]
: ) 9:"6'32\‘" PULSER A- |+ Reference product: MB-HDPO1
B 27 phase (Mitsubishi Electric)
&
H ) Manual PULSER B+
oV 10 pulse
Manual pulse ] 4 G@ generator | |
enerator ()] phase B PULSER B-
{MR-HDPO1)
For MR-J2-0A 7 Drive module | READY Tt?e signal for. identifying v«‘rhether the | -0 O~ OFF A
________ +RD ready drive module is normal or in error.
e~ ON: The drive module is normal. ~=00— ON
! E iy 2 Positioning control is possible.
H OFF : The drive module is in error,
' Positioning controt is not
H possible.
) .y ——
JNPE 8 I P In-position  |INPS + inputs the in-position signal from -0 0— OFF A
oD signal the drive module.
] 3920 + The on/off status can be monitored | —U 0 ON
! using the buffer memory.
:COM 26 Common COM + /O voitage 24 V DC. — O
.: Lz 6 Zero signal  |PGO » The home position signal at the -_ A
. ] time of home position retum.
:LZ 24 ﬂ Xy 2 D ¢ The zero-grid signal of an encoder
128 is generally used.
-------- - 25 Common  [PGOCOM |« Input voltage 24/15/5 V DC —_
Pin numbers 6-25: 24/15 V DC
Pin numbers 24-25; 5V DC
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O : Wiring required, A : Wire as necessary

. ) Wi
clasaifi- External wiring |Pin No.| Internal circuit Signal name Description m::gv
¥ not o
requi
Qutput 5 Error counter | CLEAR + The signal that resets the standing pulse for the error [o]
For MR-J2-0A clear counter on the drive module side.
---2CR « Output by the OS of the D75P2 upon compietion of home
l : -c: oM sz position retum.
56 (Output by the user is not allowed)
)
1—9-— 23 Common LEAR COM |+ Load voltage 5t0 24 VDC
: 1 cw PULSEF | Open collector output (5/24 V DC) o’
! 37 Phase A
: 19 PULSE PULSE COM
1
1
2 2 ccw PULSE R
: §Z Phase B
: 20 SIGN PULSE COM
s
| PP
3 (+) cwW PULSE F+ | Differential output (Am26Js31-equivalent differential driver) o
[}
N4 ' pa < VY |Phase A
: 210 PULSE PULSE F-
I NP
H 4 (+) ccw PULSE R+
o NG < §Z Phase B
———— 22 (-) SIGN PULSE R-

* Select and use the open collector output or differential output according to the drive module to be used.

* Do the wiring as shown below when building an absoiute-position detection system:

vo External wiring |Pin No.| Internal circuit Signal name (abbreviation Description (voihen ABS transfer mode is on)
classifi- When ABS transfor | When ABS transfer
cation mode is on *1 mode is off *2
Upper row: MR-H ]
Lower row: MF-J2
Input | - For MF-J2-DA 17 ABS data bit0 Positioning « The signal that indicates the lower bit of the ABS data 2
[RSUp——— 5 Ty} | [DO1] complete [PF] _ |  bit transmitted to the D75P2 from the servo in the ABS
: (¥ 2 Positioning transfer mode.
|ZSP ﬂ complete [D01]
18 ABS data bit1 Zero speed [ZSP] |+ The signal that indicates the upper bit of the ABS data 2
H ) [ZSP) bit transmitted to the D75P2 from the servo in the ABS
ITLC transfer mode.
I 34 ABS transmission | During torque + The signal that indicates completion of transmission data
vee ] data ready [TLC] {control (TLC] preparation in the ABS transfer mode.
%O—M 33 | Common [COM] |Common [COM] |e I/O voltage 24 V DC. (+24V side)
Qutput I son 29 Servo on [SON] | Servo on [SON] ] The signal for tuming on power to the servo base circuit
-=|T—- ﬁ— and changing the status to operation enable.
m, ' 30 ABS transfer — « Changes the mode to ABS transfer.
!Pc mode [ABSM] i » While on, the “ABS data bit 0 [D01],” “ABS data
| l—— Proportional bit 1 [ZSP]" and “ABS transmission data ready [TLC}"
' } control [PC) signals become valid.
GK, ! 31 ABS request — « The signal to request ABS data in the ABS transfer mode.
AL {ABSR] i
' Ouring torque
|SG _!l limitation {TL]
[}
_T— 32 Common [COM] | Common [COM] |e /O voltage 24 V DC (24 G side)

*1  Indicates signals in the ABS transfer mode.

*2 Indicates signals in a normal state (not in the ABS transfer mode).
See the specification and instruction manual for each servo ampilifier for details.
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3.3 10 Signals for the Master Module

This section explains the assignment and respective functions of the 1/0 signals.

3.3.1 List of I/0 signals

The D75P2 uses 128 input points and 128 output points for data communication with the master
module.

Table 3.3 shows the assignment and name of each I/O signal.

Device RX indicates input signals from the D75P2 to the master module, while device RY indicates
output signals from the master module to the D75P2,

Table 3.3 List of /O signals (1)

Signal direction: D75P2 — master module Signal direction: master module — D75P2
Device No. Signal name Device No. Signail name
RXn0O D75P2 ready complete RYnO Use prohibited
RXnt Single-axis start complete
RXn2 Dual-axes start complete
RXn3 Use prohibited
RBXn4 Single-axis BUSY
RXn5 Dual-axis BUSY
RXn6 Use prohibited
RXn7 Single-axis positioning complete to
RXn8 Dual-axis positioning complete
RXn9 Use prohibited
RXnA Single-axis error detection
RXnB Dual-axis error detection
RXnC Use prohibited
RXnD Single-axis M-code ON
RXnE Dual-axis M-code ON
RXnF Use prohibited RYnF
RX(n+1)0 Single-axis speed limit in-operation flag RY(n+1)0 Single-axis positioning start
RX(n+1)1 Single-axis speed change processing fiag RY(n+1)1 Dual-axis positioning start
RX(n+1)2 Single-axis drive module ready RY(n+1)2 Use prohibited
RX(n+1)3 Single-axis zero signal RY(n+1)3 Single-axis stop
RX(n+1)4 Single-axis in-position signal RY(n+1)4 Dual-axis stop
RX(n+1)5 Single-axis near-point signal RY(n+1)5 Use prohibited
RX(n+1)6 Single-axis stop signal RY(n+1)6 Single-axis forward JOG start
RX(n+1)7 Single-axis high limit RY(n+1)7 Single-axis reverse JOG start
RX(n+1)8 Single-axis low limit RY(n+1)8 Dual-axis forward JOG start
RX(n+1)9 Single-axis external start signal RY(n+1)9 Dual-axis reverse JOG start
RX(n+1)A ‘Single-axis speed/position switch signal ’ RY(n+1)A Use prohibited
RX(n~i-1)B Single-axis error counter clear status
RX(n+1)C Single-axis speed control in-operation flag to
RX(n+1)D Single-axis speed/position switch latch flag
RX(n+1)E Single-axis command in-position signal
RX(n+1)F Single-axis home position return request flag RY(n+1)F

n: The address assigned to the master module via station number setting.
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Table 3.3 List of /O signals (2)

Signal direction: D75P2 - master module Signal direction: master module — D75P2
Device No. Signal name Device No. Signal name

RX(n+2)0 Single-axis home position retum complete flag RY(n+2)0 Single-axis servo ON

RX(n+2)1 Single-axis warning detection RY(n+2)1 Single-axis ABS transfer mode

RX(n+2)2 Single-axis speed change O flag RY(n+2)2 Single-axis ABS request flag

RX(n+2)3 Single-axis location of the absolute home position RY(n+2)3 Single-axis error counter clear

overflow flag ]
RX(n+2)4 Single-axis location of the absolute home position RY(n+2)4 Single-axis error reset
underfiow flag

RX(n+2)5 Single-axis ABS data bit 0 RY(n+2)5 Single-axis restart command

RX(n+2)6 Single-axis ABS data bit 1 RY(n+2)6 Single-axis M-code OFF request

RX(n+2)7 Single-axis transmission data ready complete flag RY(n+2)7 Single-axis speed change request

RX(n+2)8 Single-axis restart acknowledge complete flag RY(n+2)8 Single-axis speed/position switch enable flag

RX(n+2)9 Use prohibited RY(n+2)9 Single-axis manual pulse generator enable flag
RY(n+2)A Single-axis home position return request OFF

request

RY{(n+2)B Single-axis external start valid
RY(n+2)C Use prohibited

to
to

RX(n+3)F RY(n+3)F

n: The address assigned to the master module via station number setting.
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Table 3.3 List of /O signals (3)

Signal direction: D75P2 — master module Signal direction: master module — D75P2
Device No. Signal name Device No. Signal name
RX(n+4)0 Dual-axis speed limit in-operation flag RY(n+4)0 Dual-axis servo ON
RX(n+4)1 Dual-axis speed change processing flag RY(n+4)1 Dual-axis ABS transfer mode
RX(n+4)2 Dual-axis drive module ready RY(n+4)2 Dual-axis ABS request flag
RX(n+4)3 Dual-axis zero signal RY(n+4)3 Dual-axis error counter clear
RX(n+4)4 Dual-axis in-position signal RY(n+4)4 Dual-axis error reset
RX(n+4)5 Dual-axis hear-point signal RY(n+4)5 Dual-axis restart command
RX(n+4)6 Dual-axis stop signal RY(n+4)6 Dual-axis M-code OFF request
BX(n+4)7 Dual-axis high limit RY(n+4)7 Dual-axis speed change request
RX(n+4)8 Dual-axis low limit RY(n+4)8 Dual-axis speed/position switch enable flag
RX(n+4)9 Dual-axis external start signal RY(n+4)9 Dual-axis manual puise generator enable flag
AX(n+4)A Dual-axis speed/position switch signal RY(n+4)A Dual-axis home position return request OFF request
RX(n+4)B Dual-axis error counter clear status RY(n+4)B Dual-axis external start valid
RX(n+4)C Dual-axis speed control in-operation flag RY(n+4)C Use prohibited
RX(n+4)D Dual-axis speed/position switch latch flag
RX(n+4)E Dual-axis command in-position signal
RX(n+4)F Dual-axis home position return request flag
RX(n+5)0 Dual-axis home position return complete flag
RX(n+5)1 Dual-axis waming detection
RX(n+5)2 Dual-axis speed change 0 flag
RX(n+5)3 Dual-axis location of the absolute home position
overflow flag
RX(n+5)4 Dual-axis location of the absolute home position to
underflow flag
RX(n+5)5 Dual-axis ABS data bit 0
RX(n+5)6 Dual-axis ABS data bit 1
RX(n+5)7 Dual-axis transmission data ready complete flag
RX(n+5)8 Dual-axis restart acknowledge complete flag
RX(n+5)9 Use prohibited
to
RX(n+5)F RY(n+5)F

n: The address assigned to the master module via station number setting.
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Table 3.3 List of /O signais (4)

Signal direction: D75P2 — master module Signal direction: master module —» D75P2
Device No. Signal name Device No. Signal name
RX(n+6)0 Use prohibited RY(n+6)0 Use prohibited
to to
RX(n+7)7 RY(n+7)7
RX(n+7)8 Initial data processing request RY(n+7)8 Initial data processing complete
RX(n+7)9 Initial data setting complete RY(n+7)9 Initial data setting request.
RX(n+7)A Use prohibited RY(n+7)A Use prohibited
RX(n+7)B Remote station ready RY(n+7)B Use prohibited
RX(n+7)C Use prohibited RY(n+7)C
AX(n+7)D RY(n+7)D
RX(n+7)E Intelligent device station access complete RY(n+7)E Intelligent device station access request
RX(n+7)F Use prohibited RY(n+7)F Use prohibited

n: The address assigned to the master module via station number setting.

Point |

Do not output (turn on) signals whose use is prohibited among the output signals transmitted
from the master module to the D75P2.
If signals whose use is prohibited are output, the PC system may malfunction.
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- 3.3.2

Functions of /O sigials

Table 3.4 shows details of each I/O signal for the D75P2.

Table 3.4 Details of VO signals (1)

Device No.

Signal name

Description

RXn0

D75P2 ready complete

OFF : Ready complete

ON : Ready incomplete

e When the remote station ready (RX(n+7)B) switches from off — on,
the parameter setting range is checked, and if there are no errors the
D75P2 ready complete tums off.
When the remote station ready turns off, the D75P2 ready complete
turns on.

« Used in the interlock for the sequence program.

RXn1
RXn2

Single-axis start complete
Dual-axis start compiete

| ON : Start complete

OFF : Start incomplete

« When the D75P2 starts positioning processing after the positioning
start (RY(n+1)0, RY(n+1)1) turns on, the start complete turns on. (The
start complete also turns on at the time of home position return
operation.)

« When the positioning start turns off, the start complete also turns off.

ON

Positioning start (RY{n+1)0) OFF
(RY(n+1)1) ON j——
N

Start complete RXni1  OFF
RXn2

RXn4
RXn5

Single-axis BUSY
Dual-axis BUSY

OFF : Not BUSY
ON :BUSY
« Tums on at the time of positioning start, home position return start, or
JOG start and turns off when the dwell time has elapsed after
positioning was stopped. (Remains on while positioning is continued.)
* Tums off during stop by step execution.
* In the case of manual pulse-generator operation, this signal turns on
while the manual puise generator enable flag (RY(n+2)9, RY(n+4)9) is
on.

e Tums off by error termination and stop.

RXn7
RXn8

Single-axis positioning
complete
Dual-axis positioning complete

OFF : Positioning incomplete
ON : Positioning complete
* Turns on for the period of time set by the parameter for positioning
complete output time, starting from the point when positioning for each
positioning-data number is completed. (When the parameter for
positioning compilete output time is set to 0, the signal does not turmn
on).
¢ When the positioning operation (including home position return), JOG
operation or manuat pulse-generator operation is started while this
signal is on, the psignal tums off.
« |f speed control or positioning is stopped in the middle, the signal does
not turn on.

RXnA
RXnB

Single-axis error detection
Dual-axis error detection

OFF : Error has not occurred
ON : Error has occurred

« Turns on when an error occurs, and turns off upon error reset.

n: The address assigned to the master module via station number setting.
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Table 3.4 Details of VO signals (2)

Device No.

Signal name

Description

RXnD
RXnE

Single-axis M-code ON
Dual-axis M-code ON

OFF : M code set
ON : M code not set
« |n the WITH mode the signal tums on when positioning starts, while in
the AFTER mode it turns on when positioning is completed.
« Tums off when the M-code OFF request (RY(n+2)6, RY (n+4)6) rises.
¢ The signal remains off when there is no M code specification (M code
= 0). During operation by continuous locus control, even if the M-code
ON signal does not turn off, the M code is set and positioning
continues. However, a warning occurs. When the remote station
ready signal (RX(n+7)B) tuns on, the M-code ON signal tumns off.

« Starting with the M code ON causes an error.

RX(n+1)0
RX(n+4)0

Single-axis speed limit in-
operation flag

Dual-axis speed limit in-
operation fiag

OFF : Speed not limited
ON : Speed limited
« The signal turns on during operation at the speed limit value after the

speed has exceeded the speed limit value due to speed change or
positioning operation override.

« The signal turns off when the speed becomes within the speed limit
value or when the movement along the axis stops. 1)

RX(n+1)1
RX{(n+4)1

Single-axis speed change
processing flag

Dual-axis speed change
processing flag

OFF : Speed change processing complete
ON : Speed change processing

« The signal turns on during speed change processing. The signal turns
off when deceleration starts due to a stop signal during speed change
processing or when speed change processing is completed. *1)

RX(n+1)2
RX(n+4)2

Single-axis drive module ready
Dual-axis drive module ready

OFF : Drive module ready signal OFF
ON : Drive module ready signal ON

+ The signal turns on when the drive module is normal and is in a feed-
pulse acknowledge enable state. (*1)

RX(n+1)3
RX(n+4)3

Single-axis zero signal
Dual-axis zero signal

OFF : Zero signal OFF
ON : Zero signal ON

« Indicates the home position signal at the time of home position return.
Generally, the zero-grid signal from a pulse encoder is used. *1)

RX(n+1)4
RX(n+4)4

Single-axis in-position signal
Dual-axis in-position signal

OFF : In-position signal OFF
ON : In-position signal ON

« Indicates whether the in-position signal from the drive module is on or
off. (1)

RX(n+1)5
RX(n+4)5

Single-axis near-point signal
Dual-axis near-point signal

OFF : Near-point dog signal OFF
ON : Near-point dog signal ON

o Indicates whether the near-point dog signal is on or off at the time of
home position return. (*1)

RX(n+1)6
RX(n+4)6

Single-axis stop signal
Dual-axis stop signal

OFF : Stop signal OFF
ON : Stop signat ON
« Indicates whether the stop signal is on or off.

)

RX(n+1)7
RX(n+4)7

Single-axis high limit
Dual-axis high limit

OFF : High limit signal OFF
ON : High limit signal ON

» Indicates whether the high limit signal is on or off. *1)

RX(n+1)8
RX(n+4)8

Single-axis low limit
Dual-axis low limit

OFF : Low limit signal OFF
ON : Low limit signal ON
« Indicates whether the low limit signal is on or off.

1y

RX(n+1)9
RX(n+4)9

Single-axis external start
signal
Dual-axis external start signal

OFF : External start signal OFF
ON : External start signal ON
¢ Indicates whether the external start signal is on or off.

¢y

RX(n+1)A
RX(n+4)A

Single-axis speed/position
switch signal

Dual-axis speed/position
switch signal

OFF : Speed/position switch signal OFF
ON : Speed/position switch signal ON
« Indicates whether the speed/position switch signal is on or off.

1

*1 Updated every 56.8 ms.

n: The address assigned to the master module via station number senihg.
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Table 3.4 Details of I/O signals (3)

Device No.

Signal name

Description

RX(n+1)B
RX(n+4)B

Single-axis error counter clear
status

Dual-axis error counter clear
status

OFF : Error counter clear signal OFF
ON : Error counter clear signal ON
« [ndicates whether the error counter clear signal is on or off.

1)

RX(n+1)C
RX(n+4)C

Single-axis speed control in-
operation flag

Dual-axis speed control in-
operation flag

OFF : Position control in operation
ON : Speed control in operation
« This flag turns on during speed control and is used to indicate whether
speed control or position control is in operation. During speed/position
switch control, the flag remains on until speed control is switched to
position control by an external speed/position switch signal.

« Turns off at power-on or during position control, JOG operation and
manual pulse-generator operation. (*1)

RX(n+1)D
RX(n+4)D

Single-axis speed/position
switch latch flag
Dual-axis speed/position
switch latch flag

OFF : Speed/position switch not executed
ON : Speed/position switch executed
« This flag turns on when speed control is switched to position control
during speed/position switch control and is used for the travel-
increment change enable interlock during position control.
* Turns off upon execution of the next positioning data or during JOG
operation and manual pulse-generator operation. (*1)

RX(n+1)E
RX(n+4)E

Single-axis command in-
position signal.

Dual-axis command in-position
signal

OFF : Out of in-position range
ON : Within in-position range
¢ The signal turms on when the remaining distance falis beiow the
“command in-position range” set by the parameter.
¢ Tumns off when the axis moves during each operation.

* The command in-position check is performed every 56.8 ms during
position control. The command in-position check is not performed
during speed control, or during speed control of speed/position switch
control. ) (*1)

RX(n+1)F
RX(n+4)F

Single-axis home position
return request flag

Dual-axis home position return
request flag

OFF : Home position return complete
ON : Home position return being requested

* Turns on when any of the following conditions occurs, and turns off
when home position return is compieted. (*1)

(a) The D75P2’s power is tumed on.

(b) When the drive module ready signal tums off.
(c) When the remote station ready signal turns on.
(d) At the time of home position return start.

RX(n+2)0
RX(n+5)0

Single-axis home position
return complete flag

Dual-axis home position return
complete flag

OFF : Before home position return complete
ON : After home position return complete
« Turns on after home position return is completed normally.

» Turns off at home position return start, positioning operation start, JOG
operation start or manual pulse-generator operation start or when the
drive moduie ready tumns off. (*1)

RX(n+2)1
RX(n+5)1

Single-axis warning detection
Dual-axis warning detection

OFF : No axis warning
ON : Axis warning exists
¢ Tumns on when an axis waming has occurred.
o Tums off upon axis-error reset. *1)

RX(n+2)2
RX(n+5)2

Single-axis speed change 0
flag

Dual-axis speed change 0 flag

OFF : When the new speed value is other than 0
ON : When the new speed value is 0

* Turns on when the new speed value is 0 and the speed change
request (RY(n+2)7, RY(n+4)7) is turned on.

» Tumns off when the new speed value is other than 0 and the speed

change request is turned on. *1)

*1 Updated every 56.8 ms.

n: The address assigned to the master module via station number setting.
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Table 3.4 Detaiis of I/0 signals (4)

Device No. Signal nhame Description
RX(n+2)3 | Single-axis absolute home OFF : Overflow not occurred
RX(n+5)3 {Position position overflow tlag | ON : Overflow occurred
Dual-axis absolute home « Tums on when the location of the absolute home position (*2) has
position position overflow flag overfiowed due to a change in the present value. 1)
RX(n+2)4 | Single-axis absolute home OFF : Underflow not occurred
RX(n+5)4 | position position underflow flag | ON : Underflow occurred
Dual-axis absolute home « Turns on when the location of the absolute home position has
position position underflow flag | underflowed due 1o a change in the present value. 1)
RAX(n+2)5 | Single-axis ABS data bit O OFF : Bit OFF
RX(n+5)5 1} Dual-axis ABS data bit 0 ON :BitON
o |ndicates the lower bit of ABS data. (*3)
RX(n+2)6 | Single-axis ABS data bit 1 OFF : Bit OFF
RX(n+5)6 | Dual-axis ABS data bit 1 ON :Bit ON
« |ndicates the upper bit of ABS data. (*3)
RX(n+2)7 | Single-axis transmission data | OFF : Transmission data in ready
RX(n+5)7 |Teady complete flag ON : Transmission data ready complete
Dual-axis transmission data « In the ABS transter mode, this signal indicates the status of
ready complete flag transmission data preparation. *3)
RX(n+2)8 | Single-axis restart OFF : No restart acknowledged
RX(n+5)8 |acknowledge complete flag ON : Restart acknowledged
Dual-axis restart acknowledge | e indicates the restart acknowledgment status.
complete flag
RX(n+7)8 | Initial data processing request | OFF : Initial data processing not requested
ON : Initial data processing being requested
o After power-on or hardware reset, the DS75P2 turns on the initial data
request in order to request initial data setting. Further, this request
tumns off when the initial data processing complete (RY(n+7)8) is
turned on.
RX(n+7)9 | Initial data setting complete OFF : Initial data setting incomplete
ON : Initial data setting complete
« When the initial data setting request (RY(n+7)9) is turned on, this
signal turns on when initial data setting is completed. Further, when
the initial data request (RX(n+7)8) is turned off upon completion of
initial data setting, the initial data setting complete also turns off.

*1  Updated every 56.8 ms.
*2 See Section 8.6.2 for the location of the absolute home position.
*3 Used for maintenance of an absolute-position detection system. Cannot be used during normal operation.

n: The address assigned to the master module via station number setting.
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Table 3.4 Details of VO signals (5)

Device No.

Signal name

Description

BRX(n+7)B

Remote station ready

OFF : Positioning operation disable

ON : Positioning operation enable

{a) This signal indicates whether or not the D75P2 is able to perform
positioning operation.

« Turns on depending on whether the initial data processing
complete (RY(n+7)8) and initial data setting request (RY(n+7)9)
are on or off.

+ Turms on when positioning operation, home position retum, JOG
operation or manual pulse-generator operation is performed in the
peripheral device test mode.

{b) When changing the positioning parameters, it may be necessary to
turn this signal off depending on the item to be changed.
(¢) When the remote station ready switches from off to on, the following
processing is executed:
» Checking of parameter ranges.
e The D75P2 ready compiete signal (RXn0) is turned off.
(d) When the remote station ready switches from on to off, the following
processing is executed: ’
¢ The D75P2 ready complete signal (RXn0) is turned on.
e The axis currently in operation is stopped.
« The M-code ON signal for each axis is turned off, and the M-code
storage area is cleared.

RY(n+1)0
RY(n+1)1

Single-axis positioning start
Dual-axis positioning start

OFF : No positioning start request
ON : Positioning start requested
« Starts positioning operation.
* The positioning start signal becomes valid at rise.
* A “start during operation” warning occurs when the positioning start
signal is turned on during BUSY.

RY(n+1)3
RY(n+1)4

Single-axis stop
Dual-axis stop

OFF : No axis stop request
ON : Axis stop requested
« When the axis stop signal is turned on, home position return operation,
positioning operation, JOG operation or manual pulse-generator
operation stops. i
» When the axis stop signal is turned on, the M-code ON signal turns off.
o Whether the axis undergoes deceleration stop or rapid stop when the
axis stop signal turns on can be selected using the parameter for stop
signal rapid-stop selection setting.
* When using interpolation control during positioning operation, if the
axis stop signal for either axis tums on, both axes decelerate and stop.

RY(n+1)6
RY(n+1)8

Single-axis forward JOG start
Dual-axis forward JOG start

OFF : JOG not started
ON : JOG started
* While the forward JOG start signal is on, forward JOG operation is
performed at the JOG speed; and when the forward JOG start signal
turns off, the axis decelerates and stops.

RY(n+1)7
RY(n+1)9

Single-axis reverse JOG start
Dual-axis reverse JOG start

OFF : JOG not started
ON : JOG started
+ While the reverse JOG start signal is on, reverse JOG operation is
performed at the JOG speed; and when the reverse JOG start signal
turns off, the axis decelerates and stops.

RY(n+2)0
RY({n+4)0

Single-axis servo ON
Dual-axis servo ON

OFF : Servo off
ON :Servoon
¢ Tums on when the servo is turned on. (*4)

RY(n+2)1
RY(n+4)1

Single-axis ABS transfer mode
Dual-axis ABS transfer mode

OFF : Non-ABS transfer mode
ON : ABS transfer mode
+ Turns on when the mode is changed to ABS transfer. (*3)

RY(n+2)2
RY(n+4)2

Single-axis ABS request flag
Dual-axis ABS request flag

OFF : ABS data request acknowledge complete
ON : ABS data being requested
s Inthe ABS transier mode, this signal tums on when ABS data is

requested. (*3)

n: The address assigned to the master module via station number setting.

*3 Used for maintenance of an absolute-position detection system. Cannot be used during normal operation.
*4 Used when running an absolute-position detection system.
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Table 3.4 Details of /O signals (6)

Device No.

Signal name

Description

RY(n+2)3
RY(n+4)3

Single-axis error counter clear
Dual-axis error counter clear

OFF : Error counter clear request acknowledge complete
ON : Error counter clear being requested
« Turns on when the error counter for the servo amplifier is cleared.(*3)

RY(n+2)4
RY(n+4)4

Single-axis error reset
Dual-axis error reset

OFF : No error reset request
ON : Error reset requested

« Clears the axis error detection, axis error number, axis waming
detection and axis wamning number. Tumns on in the ABS transfer
mode when ABS data is requested.

« Changes the axis operation status from error to standby.
(Nothing happens during starting.)

o Error reset is executed at rise. *5)

RY(n+2)5
RY(n+4)5

Single-axis restart command
Dual-axis restart command

OFF : No restart command
ON : Restart command issued

o if this signal turns on while axis operation is stopped, positioning is
performed from the stop position to the endpoint of the stopped
positioning data.

» Restart is executed at rise.

('5)

RY(n+2)6
RY(n+4)6

Single-axis M-code OFF
request
Dual-axis M-code OFF request

OFF : No M-code OFF request
ON : M-code OFF requested

* The M-code OFF request turns off the M-code ON signal (RXnD,
RXnE).

e M-code OFF is executed at rise.

s

RY(n+2)7
RY(n+4)7

Single-axis speed change
request

Dual-axis speed change
request

OFF : No speed change request
ON : Speed change requested

* When changing the speed during positioning operation, this signal
turns on after the new speed value is set.

* Speed change is executed at rise.

RY(n+2)8
RY(n+4)8

Single-axis speed/position
switch enable flag
Dual-axis spged/position
switch enable flag

OFF : Speed/position switching disable
ON : Speed/position switching enable

» When the speed/position switch enable flag turns on, the
speed/position switch signals (RX(n+1)A, RX(n+4)A) become valid.

RY(n+2)9
RY(n+4)9

Single-axis manual pulse
generator enable flag
Dual-axis manual pulse
generator enable flag

OFF : Manual pulse-generator operation disable
ON : Manual pulse-generator operation enable
e Sets whether manual pulse-generator operation is enable or disabie.

RY(n+2)A
RY(n+4)A

Single-axis home position
return request OFF request
Dual-axis home position return
request OFF request

OFF : No home position return request OFF request
ON : Home position return request OFF requested

« Turns off the home position return request flags (RX(n+1)F,
RX(n+4)F).
« The home position return request flag turns off at rise.

RY(n+2)B
RY(n+4)B

Single-axis external start valid
Dual-axis external start valid

OFF : Extemnal start invalid
ON : External start valid
» When the signali is turned on, external start becomes valid.

RY(n+7)8

Initial data processing
complete

OFF : Initial data processing incomplete
ON : Initial data processing complete

e When initial data setting is performed after power-on or when the initial
data setting request (RY(n+7)9) is tumed on after hardware reset, this
signal turns on after the setting is completed.

RY(n+7)9

Initial data setting request fiag

OFF : No initial data setting request
ON : Initial data setting requested
* Tumns on when setting or changing initial data.

3 Ghecked by the O3 every 56.6 ms.

n: The address assigned to the master module via station number setting.
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Figure 3.1 shows the timing of the initial data processing request, initial data processing complete and
other /O signals for the D75P2.

(1) When setting initial data

it » Executed by the D75P2
—» Executed by the sequence program

RX(n+7)8
Initial data processing request
RY(n+7)8
Initial data processing complete
RX(n+7)9
Initial data setting compiete
RY(n+7)9
Initial data setting request
RX(n+7)B
Remote station ready '

(2) When changing parameters

------ > Executed by the D75P2
-——— Executed by the sequence program

RX(n+7)9 o "
Initial data setting complete ; ;
i
!
¢
1

RY{n+7)9 f<2.

Initial data setting request v

RX(n+7)B
Remote station ready

Parameter setting is performed

Fig. 3.1 Timing of /O signals
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3.4

Remote Register

The D75P2 has a remote register used for data communication with the master module. This section
explains the assignment and data configuration for the remote register.

3.4.1

Remote register assignment

Table 3.5 shows the assignment for the remote register.

Table 3.5 Remote register assignment

Communication direction Address Description Default value | Reference section

Master — remote RwWwm Single-axis positioning start number |0 Section 3.4.2
RWwm+1 Single-axis override 100 Section 3.4.3
RWwm+2 Single-axis new present value 0 Section 3.4.4
RwWwm+3
RWwm+4 Single-axis new speed value 0 Section 3.4.5
RWwm+5
RWwm+6 Single-axis JOG speed 0 Section 3.4.6
RWwm+7
RWwm-+8 Dual-axis positioning start number |0 Section 3.4.2
BRWwm+9 Dual-axis override 100 Section 3.4.3
RWwm+10 Dual-axis new present value 0 Section 3.4.4
RWwm+11
RWwm+12 Dual-axis new speed value 0 Section 3.4.5
RWwm+13
RWwm+14 Dual-axis JOG speed 0 Section 3.4.6
RWwm+15

Remote — master RWm Single-axis present feed value 0 Section 3.4.7
RWm+1
RWm+2 Single-axis feed speed 0 Section 3.4.8
RWm+3
RWm+4 Single-axis valid M code [¢] Section 3.4.9
RWrm+5 Single-axis error number 0 Section 3.4.10
RWm+6 Single-axis warning number 0 Section 3.4.11
RWm+7 Single-axis operation status 0 Section 3.4.12
RWrm+8 Dual-axis present feed value 0 Section 3.4.7
RWrn+9
RWm+10 Dual-axis feed speed 0 Section 3.4.8
RWm+11
RWm+12 Dual-axis valid M code 0 Section 3.4.9
RWm+13 Dual-axis error number 0 Section 3.4.10
RWm+14 Dual-axis waming number 0 Section 3.4.11
RWm+15 Dual-axis operation status 0 Section 3.4.12
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3.4.2 Positionirg start number

Set the start number used to execute positioning.

Positioning-data number specification

Block start specification

Indirect specification

Mechanical home position return specification
High-speed home position return specification
Present value change

Absolute-position restoration

Data-set type home position return

3.4.3 Override

: 110 600

: 7000 to 7010
: 8000 to 8049
: 9001

: 9002

: 9003

: 9900

: 9901

Used when executing override in the speed range of 1 to 300 % (unit: 1 %) relative to the speed of
positioning operation (current speed).

When the override value is 100 %, the speed of positioning operation does not change.

3.4.4 New present value

When changing the present feed value using positioning-data number 9003, set the present feed
value after change.

No error occurs even if the set value is outside the software stroke limit range.

The setting ranges are shown below:

m

2

In the standard mode

—2147483648 to 2147483647 x 107 um
—2147483648 to 2147483647 x 10~ inches
0 to 35999999 x 10°° degrees
—2147483648 to 2147483648 pulses

In the stepping motor mode

—134217728 to 134217727 x 10™ um
—134217728 to 134217727 x 107 inches
0 to 35999999 x 10”° degrees
—134217728 to 134217727 pulses
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3.4.5 New speed value

When changing the speed during positioning operation or JOG operation, set the speed after change.
When 0 is set, the operation stops.
The setting ranges are shown below:

(1) In the standard mode

0 to 600000000 x 107 mm/min.

0 to 600000000 x 10 inches/min.
0 to 600000000 x 10 degrees/min.
0 to 100000000 pulses/sec.

{2) In the stepping motor mode

0 to 37500000 x 10™ mm/min.

0 to 37500000 x 10” inches/min.
0 to 37500000 x 10™ degrees/min.
0 to 62500 pulses/sec.

3.46 JOG speed

Set the speed for JOG operation.
The setting ranges are shown below:

(1) In the standard mode

0 to 600000000 x 107 mm/min.

0 to 600000000 x 10~ inches/min.
0 to 600000000 x 10~ degrees/min.
0 to 100000000 pulses/sec.

(2) In the stepping motor mode

0 to 37500000 x 10 mm/min.

0 to 37500000 x 10 inches/min.
0 to 37500000 x 10 degrees/min.
0 to 62500 pulses/sec.

3.4.7 Present feed value

The position of positioning currently being executed is stored. (Update timing: 56.8 ms cycle)
The present feed value becomes the coordinate value in the case of absolute positioning.
The home position return address is set when home position return is completed.

The present feed value is changed via the present-value change function.

It is possible to apply software stroke limit using the present feed value via parameter setting.
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3.48 Feed speed

In all operations, the actual speed at the time of operation is stored.

During interpolation operation, the synthesized speed at the time of operation or reference-axis speed
is stored in axis 1 and 0 is stored in axis 2.

If the axis stops, 0 is stored.

3.4.9 Valid M code

An M-code is stored.
0 is stored when the remote station ready signal turns off.

3.4.10 Axis error number

When an axis error occurs, the corresponding error code is stored. If another axis error occurs after
an error code has been stored, the old code is overwritten and the new error code is stored.
The axis error number is cleared when the axis error reset is turned on.

3.4.11 Axis warning_:] number

When an axis warning occurs, the corresponding warning code is stored. If another axis warning
occurs after a warning code has been stored, the old code is overwritten and the new warning code is
stored.

The axis warning number is cleared when the axis error reset is turned on.

3.4.12 Auxis operation status

The axis operation statuses shown below are stored:

: Standby

: During stop

: During interpolation

: During JOG operation

: During manual pulse-generator operation

: During analysis

: Waiting for special start e
: During home position return

: Position control in operation

: Speed control in operation

: Speed control of speed/position switch control in operation

: Position control of speed/position switch control in operation
: During absolute-position restoration

: During data-set type home position return

: Error

: Step standby

: Step stopped )

: Step error has occurred

* & @

[ )
CoOo~NO”OLAWN-=O

e 6 @ o o o o
B S N ]
W N -0
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3.5 Transmission Delay Time

The transmission delay time (time until the data is transmitted) is described below:

(1) Master station (RX/RWr) « D75P2 (RX/RWT)
[Expression]

SM + LS x 3 + RS [ms]

SM: Scan time of the master station sequence program
LS : Link scan time (See Section 5.2 of the Master Module User's Manual.)

RS : 1.6 [ms]

[Data Flow]

PC CPU (SM) —

Master station buffer memory

(remote input RX, X >(' X X X

remote register RWr) , /

Link scan (LS) | I

RXn (input signal)
RWr (remote register)

D75P2 H H H =

-k
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(2) Mastér station (RY/RWw) — (D75P2 (RY/RWw)
[Expression]

SM + LS x 3 + RS [ms]

SM : Scan time of the master station sequence program
LS : Link scan time (See Section 5.2 of the Master Module User’s Manual.)
RS : D75P2 internal processing time (See Section 3.5 (1).)

. H 1

[Data Fiow]

PC CPU (SM)

Master station buffer memory
(remote input RY,
remote register RWw)

Link scan (LS) ] |

oo T

D75P2 1

RYn (input signal)
RWw (remote register)

--Yo.
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Function List

Function List

Table 4.1 shows the functions of the A1SD75P1-S3/P2-S3/P3-S3 and AD75P1-83/P2-83/P3-S3.

Table 4.1 Function list

Function

Positioning
functions

Position control
mode

Description

Independent A single, specified positioning is executed — completed, then operation stops.
positioning
Continuous A single, specified positioning is executed — completed, then operation pauses, after which
positioning positioning for the next number is executed continuously. This action is repeated until a positioning

with the [positioning complete] operation pattem is executed.
Continuous A single, specified positioning is executed — compieted, and without pausing positioning for the
locus next number is executed continuously. This action is repeated until a positioning with the
positioning [positioning complete] operation pattem is executed.

Interpolation positioning

Two axes are controlled simultaneously, and positioning toward the specified address is executed
along a linear or circular locus.

Block positioning

The next positioning is executed by treating as one block all positioning data up to the one with the
[positioning complete] operation pattemn.
» Positioning for specified multiple blocks is executed continuously.
s Positioning for a desired block is repeated until the condition specified by the user is satisfied.
+ Positioning for a desired block is repeated for the number of times specified by the user.

Speed control

After acceleration to the specified speed, operation is performed at the same speed until a stop
command is input. (Travel increment and address are not specified.)

Speed/position switch control

Initially, operation is performed at the same specified speed (same status as during speed control),
and with input of a speed/position switch stop signal, positioning for the specified travel increment is
executed — completed and operation stops.

Manual pulse-generator operation function

Pulses are input from the manual pulse generator, and positioning is executed manually.

JOG operation function

A JOG operation command is input from the PC or peripheral device, and while the command
remains on, speed control is executed in the specified direction at the specified speed.

Home position retum function

With a home position retumn command from the PC or peripheral device, positioning to the
mechanical home position is performed, and when positioning is complete the present address
(present feed value, machine feed value) is corrected to the home position address.

(There is a home position retumn retry function.)

Compensation | Electronic gear Adjusts the travel increment per pulse according to the mechanical system.

functions Backlash compensation During positioning operation, JOG operation, manual pulse-generator operation or home position
retum operation, extra feed pulses are output for the set backiash compensation amount to adjust
the travel increment for the mechanical system.

Error compensation When an error {(mechanical system error) between the specified travel increment and actual travel
increment occurs, the pulse output for the error portion is corrected by adjusting the electronic gear
setting.

M-code output function Calls the number referred to as M-code which is set for each positioning data; confirms the

positioning data currently executed; and commands auxiliary operations (clamp, drill rotation, tool
replacement, etc.).

Acceleration/deceleration control function

Acceleration/deceleration during positioning (aiso at the time of speed change during positioning)
and JOG operation or at home position retum start and finish, is executed as the specified
trapezoidal acceleration/deceleration or S-curve acceleratiorn/deceleration.

Software limit function

Any positioning command exceeding the high or low limit of the specified machine movement range
is not executed.

Torque controt function

The torque generated by the servo motor is limited so that is does not exceed the specified torque
control value. The torque is controlled with the changed limit value when the torque control value is
changed during positioing.

Present-value change function

The present feed value is changed to the specified value.
« Present feed value------ address that can be changed via present value change.

o Machine feed value-- address from the mechanical home position based on the home
position address.

Override function

The current speed of positioning is changed within a range of 1 to 300 %.

Near path function

When the unit is in degres, positioning is performed in the direction closer to the specified address.

ADSOlute-position detection function -

Receives information of the absolute position from the servo amplifier, and shangses the present valus,

Teaching function

This is a manual operation via JOG operation and manual pulse-generator operation, by which the
aligned positioning address is set again as the positioning data for the specified number.

Step function

Stops operation after every positioning action in order to confirm the positioning action.

Skip function

Stops the positioning currently executed and executes the next positioning.

*1: Valid only when MR-H or MR-J2 is used for the servo amplifier.
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5. Home Position Return Function

5.1 What is the Home Position Return Function?

The home position return function refers to the following two types of functions:

(1) Establishing the mechanical home position at the time power is turned on
This is an operation to set a home position in the coordinates in which the machine operates.

(2) Returning to the home position that has been set

This is an operation to return to the home position set in (1) from the position to which the
machine has moved (for example, the stop position after positioning) from the home position.

The following functions are also available in addition to the home position return function
described above:

Home position return «reerressensees Depending on the present value, there are occasions when

retry function home position return is not performed correctly.

In such a case, this function will automatically perform home
position return again.
* See Section 5.6.

Home position shift function -+ This function is used to perform minor adjustments to the
location of the home position, by compensating the stop
position given by the home position return function.

* See Section 5.7.

5.2 Types of Home Position Return

The following types of home position return are available:

(1) Establishing the mechanical home position at the time power is turned on

- | Mechanical home position return start | (See Section 5.4.2 for details)

There are seven types of methods to perform mechanical home position return start as
shown below:
[Home position return method] (See Section 5.5 for details)
¢ Near-point dog type
Count type 1)
Count type 2)
Stopper stop type 1)
Stopper stop type 2)
Stopper stop type 3)
Data-set type
The home position return method is set using the home position return parameter *.

* ¢ O & o ¢ o

(2) Returning to the home position that has been set

- l High-speed home position return start I (See Section 5.4.3 for details)

A home position return is made by calculating the travel increment to the home position
from the travel increment stored in the D75P2.

- | High-speed mechanical home position return startJ (See Section 5.4.4 for details)

Positioning is performed to “the location of the absolute home position” address, which is
monitored constantly.

*» The home position return parameters include “home position return basic parameters” and
“home position return extended parameters.”
+ Home position return basic parameters : See Section 10.3
« Home position return extended parameters : See Section 10.4
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5.3 Precautions when Performing Home Position Return

The following explains points to be noted when performing home position return with the D75P2:

Q)

@)

&)

(4)

(6)

(6)

When performing home position return, it is necessary to set home position return parameters for
each axis.
See Sections 10.3 and 10.4 for home position return parameters.

Home position return cannot be used when the operation pattern is continuous locus control or
continuous positioning control.

For home position return, set the acceleration time and deceleration time for the mechanical
home position return of positioning-data number 9001 and the high-speed home position return of
positioning-data number 9002.

When the location of the home position is not set at the high limit or low limit position of the

machine, use the home position return retry function.

When the home position return retry function is used, the point moves in the reverse direction

when the high or low limit switch wired to the D75P2 turns off, and home position return is S
performed once again. (See Section 5.6 for the home position return retry function.)

When using the home position return retry function, an on/off signal from the limit switch in the
home position return direction is required.
Provide an external limit switch and wire it to the high/low limit switch of the D75P2.

In a system that does not perform home position return, control can be performed even without
turning off the home position return request.

However, the home position return parameters for each axis must be set to the default value or a
value that will not cause an error.

When any home position return parameter is in error, the ready complete flag will not turn off
even when the remote station ready signal is turned on.
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5.4 Home Position Return Start Method

There are three types of home position return start methods, as shown below:

e Mechanical home position return start

o High-speed home position return start

e High-speed mechanical home position return start

» Data-set type home position return (only when an absolute-position system is used)

5.4.1 Start flow

8 Preparation
{

® Home position return parameters ® Start number

4 For single axis: turn on RY (n+1) 0
¢ For dual axis: turn on RY (n+1) 1

4 Start number: 9001

4 Start number: 9002

4 Start number: 9003

4 Start number: 9901
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5.4.2

Mechanical home position return start

(1) What is the mechanical home position return?

1)

2)

The mechanical home position return establishes the mechanical home position using the
home position return method described in Section 5.5.

The mechanical home position return start specifies 9001 in the buffer memory for storing
the positioning start number and turns the positioning start signal on.

1)

@)

@)

Point I

At the time of mechanical home position return start, the “home position return request flag”
turns on *. .
When the mechanical home position return completes normally, the “home position return
request flag” turns off and the “home position return complete flag” turns on.
Also, depending on the home position return method, a value is stored in the “travel
increment after near-point dog ON.”
When the mechanical home position return is completed normally, the home position
address set by the home position return basic parameter is stored in the present feed
value/machine feed value.

During the mechanical home position return, the “axis operation status” of the axis monitor
changes to “during home position return.”
The home position return request flag also turns on in the following cases:

¢ When power for the D75P2 module is turned on.

* When the drive module ready flag turns off.

+ When the remote station ready signal turns on.

5.4.3

High-speed home position return start

(1) What is the high-speed home position return start?

1) This is a function to perform high-speed return to the location of the home position without

using a home position detection signal at positioning start, after the location of the home
position has been established via mechanical home position return.
Movement to the home position is performed by calculating the amount of travel using the

home position return address, which is stored in the D75P2 upon completion of mechanical

home position return, and the machine feed value at the time of high-speed home position
return start.

2) The high-speed home position return start specifies 9002 in the buffer memory for storing

the positioning start number and turns the positioning start signal on.

The addresses of the buffer memory for data relating to home position return are as follows:

Item Buffer memory address
Axis 1 Axis 2

Home position return request flag 817 bit 3 (b3) 917 bit 3 (b3)
Home position return complete flag 817 bit 4 (b4) 917 bit 4 (b4)
Travel after near-point dog ON 824, 825 924, 925
Present feed value 800, 801 900, 901
Machine feed value 802, 803 902, 903

For storing positioning start number 1150 1200
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(2) Action at the time of high-speed home position return

The following actions occur when the high-speed home position return is started:

1)

2)

The movement occurs in the direction of mechanical home position at the specified home
position return speed.

(The direction of travel varies depending on the machine value used to execute the high-
speed home position return start.)

The movement decelerates and stops at the position of mechanical home position.

return start

Axis operation status

High-speed home position

Home position return speed

Mechanical home position

(the location of the home position )
1
1

Standbe Position contral in operation X Standby

(3) Restrictions

1)

2)

3)

4)

5)

6)

If the mechanical home position is not established via mechanical home position retumn, the
high-speed home position return cannot be performed.

Thus, the high-speed home position return cannot be performed while the “home position
return request flag” is on.

Perform the high-speed home position return start after confirming that the home position
return request flag is off.

During the high-speed home position return, the speed set by the parameter becomes the
home position return speed.

The home position address set value is not stored in the present feed value/machine feed
value at the time high-speed return is completed.

During home position return, the axis operation status of the axis monitor changes to
“position control in operation.”

In the high-speed home position return, the following data values do not change:

¢ Home position return request flag

¢ Home position return complete flag

+ Travel increment after near-point dog ON

If the machine feed value has overflowed or underflowed even once as a result of infinite-
length positioning performed during speed control, an error will occur when the high-speed
home position return is executed.

The high-speed home position return cannot be performed unless mechanical home position
return is executed and the home position is established.

The present machine feed value will always be updated whenever there is movement, regardless
of the type of operation.
Also, even if the present value is changed, the machine feed value will not change.
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5.4.4 High-speed mechanical home position return

(1) Positioning to “the location of the absolute home position” can be performed by executing a
positioning program to the location of the absolute home position using “the location of the
absolute home position” value of the buffer memory axis monitor.

(2) When home position return is complete, “the location of the absolute home position” becomes the

home position address value of the parameter.

(38) When the present value is changed, the value of “the location of the absolute home position” is

aiso changed.

1)

2)

3)

4)

5)

6)

When home position return is completed, home position address 300
is stored in “the location of the absolute home position.”

Positioning to the position of address 100 is performed.

If the present value is changed to ~100 at this position, “the location
of the absolute home position” becomes 100.

From this position, positioning to the location of the home position is
performed by using “the location of the absolute home position” vaiue
and executing a positioning program to the location of the absolute
home position (ABS linear 1).

The present value is changed to the home position address if
necessary.

The home position return request flag OFF request is turned on if
necessary.

Home position

IHome position retum
0 300.
Home position
Positioning
0 100. 300.

Present value change
Home position

44

-100. O 100.

High-speed mechanical home position return

| I Qie position
T

-100. O 100.

Fig. 5.1 Positioning to home position and the location of the absolute home position value

‘ Point l

does not change:

When the following control is performed, the value of the location of the absolute home position

¢ 0 clear of the present feed value at start of fixed-dimension feed
« Turning off of the present feed value communication request instruction during speed control

Thus, after the above operations are performed, positioning to the home position cannot be
performed via the absolute-positioning that uses the location of the absolute home position.
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5.4.5 Data-set type home position return

(1) What is the data-set type home position return?

The data-set type is a home position return method that does not use near-point dog. It can be
performed when an absolute-position detection system is used.
The present value when home position return is executed becomes the home position address.

the home position address

The address when home position
/ return is executed is registered as
t
I

Home position return start

{2) Precautions

ltems that should be noted when performing the data-set type home position return are given

below:

1) If the system is not an absolute-position detection system, when the data-set type home
position return is started, the same function as when the present value is changed is
obtained.

2) The only home position return data used in the data-set type is the home position address.
For home position return data other than the home position address, set desired values
within the setting range.
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55 Home Position Return Method

5.5.1 Near-point dog type home position return

(1) What is the near-point dog type home position return?

The near-point dog type home position return stops using the zero signal after the near-point dog
changes from on to off.
The pulse generator (PG) must be of type with the zero signal function.

(2) Actions during the near-point dog type home position return

When the near-point dog type home position return is started, the following actions are performed:
1) The movement occurs in the specified home position return direction at the specified home
position return speed.

2) When the near-point dog is turned on, the movement decelerates to the creep speed.

3) The movement stops by the zero signal afier the near-point dog changes from on to off.
At this time, an “error counter clear output” is output to the drive module.

A\ -
Home position ; O
return speed /— Deceleration upon near-point dog ON
E Creep speed
E
]
: : ] t
: 1 H *1
! ! E Travel increment after near-point dog ON
: ] :
e on
' Near-point dog OFF !
i :
i i
: Zerosignal | l l ]
i E : 1 rotation of the servo motor (1 PG rotation)
iON H
Home position return start OFF
+ ON(1)
Home position return request flag OFF(0)
Buffer memory: bit 3 !
(b3) of 817/917 :
Home position return complete fiag OFF(O)E
Buffer memory: bit 4 E !
(b4) of 817/917 : 5
Error counter clear output : l—|
A : E
Operation status Standbe During home position return Standby
1 - ]
Travel increment after near-point Inconsistenth X *1 value
dog ON : H
L} )
] T
Present feed value, machine Inconsistent : The value of travel is stored : Home position return address
feed value H :

Fig. 5.2 Home position return of near-point dog type
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(3) Restrictions

1) Leave the near-point dog on until the speed decelerates to the creep speed from the home
position return speed.
If the near-point dog is turned off during deceleration from the home position return speed,
deceleration stop occurs.

/—- Home position return speed

/ Creep speed

Near-point dog OFF

‘ON
Home position return start OFF
:
iON
Home position return request flag OFF
E
Home position return complete flag OFF !
S
Operation status Standby : During home position retum X Error
)

Travel increment after near-point dog ON  Inconsistent XX 0
L]

(PR Ry PR

Present feed value, machine feed vaiue Inconsistent The value of travel is stored Address during stop

Fig. 5.3 Near-point dog turned off during deceleration from home position return speed

2) When the home position return retry function is disabled and home position return is
executed again after a home position return is completed, an error occurs and home position
return will not be performed.

In JOG operation, perform home position return after first returning to the position prior to
near-point dog ON.

3) Home position return during near-point dog ON starts at the creep speed.

The zero signal from PG is a signal that generates one pulse per one rotation.

1 PG rotation

=

PG zero signal
U
PG generated pulse _ﬂ_ﬂ_ﬂ_l_l_ﬂ_ _________ _H_”.ﬂﬂ_ﬂ_
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5.5.2  Count-type 1) home position return (using the zero signal)

(1) What is the count-type 1) home position return?

e The count-type 1) home position return is a method that performs stop via the zero signal
which is received after the specified distance from near-point dog ON (travel increment after
near-point dog).

« The travel increment after near-point dog is set by the home position return parameter.

o The pulse generator (PG) must be of type with the zero signal function.

(2) Actions during the count-type 1) home position return

When the count-type 1) home position return is started, the following actions are performed:

+ The movement occurs in the specified home position return direction at the specified home
position return speed.

e When the near-point dog is turned on, the movement decelerates to the creep speed.

+ The movement stops by the zero signal received after having moved for the specified travel
increment from near-point dog ON.
At this time, an “error counter clear output” is output to the drive module.

Y] -
Home position Travel increment after near-point
return speed dog ON
Creep speed
: V . > 1
! ! ' ! Travel increment after near-point
: : ¢ ¢ dog ON'
: i Vo
H : I Allow an ample distance
E WON & from the location of the
: i home position for
E Near-point dog OFF — near-point dog OFF
i ;. E The first zero point after
R : movement by the travel
! Zero signal ! increment after near-point
: P dog ON
1ON I
Home position return start OFF :
TON(1) :
Home position return request flag OFF(0)
Buffer memory: bit 3 '
{b3) of 817/917 .
Home position return compiete flag QFF(O)E
Buffer memory: bit 4 i '
(b4) of 817/917 ! ‘
1 )
Error counter clear output i U
] :
Operation status Standby X During home position return X standby
] )
; :
Travel increment after near-point  Inconsistent X.0 X‘1 value
dog ON ! :
' ,
:’redsent feed value, machine InconsistentXThe value of travel is stored Home position return address
eed value H !

Fig. 5.4 Home position return of count type 1)
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(3) Actions at home position return and continuous home position return start along near-
point dog ON
With the count-type 1) home position return, home position return during near-point dog ON and
continuous home position return start can be performed.
When home position return during near-point dog ON and continuous home position return start
are executed, home position return is performed after the axis returns to the position of near-point
dog OFF.

[Actions at home position return start along
near-point dog ON}

D ® 1) Home position return start is executed.

2) The movement occurs at the home position
return speed in the direction opposite to the
home position return direction.

3) When near-point dog OFF is detected,
deceleration processing is executed.

4) After stopping, home position return in the
direction of home position return is executed.

5) When the first zero point after movement by
the travel increment after near-point dog ON is
detected, home position return is complete.

4)

Near-point dog

Zero signal

Fig. 5.5 Count-type 1) home position return along the near-point dog

(4) Restrictions

If the travel increment setting after near-point dog is less than the distance of deceleration from
the home position return speed, an error occurs and home position return is not performed.

See the example of travel increment setting after near-point dog in the home position return
parameters and set a value equal to or greater than the distance of deceleration from the home

position return speed.
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5.5.3 Count-type 2) home position return (not using the zero signal)

(1) What is the count-type 2) home position return?

o The count-type 2) home position return is a method that uses the point of specified distance
after near-point dog ON (travel increment after near-point dog) as the home position.

¢ The travel increment after near-point dog is set by the home position return parameter.
The pulse generator (PG) must be of type with the zero signal function.
Unlike other home position return methods, in this method an error of about 1ms, which
generates upon near-point dog ON, occurs as a distance error at the home position.

(2) Actions during the count-type 2) home position return

When the count-type 2) home position return is started, the following actions are performed:
¢ The movement occurs in the specified home position return direction at the specified home
" position return speed.
e When the near-point dog is turned on, the movement decelerates to the creep speed.
¢ The movement stops after having moved for the specified travel increment from near-point

dog ON.
Y] .
Home position Travel increment after near-point
/ return speed dog ON
Creep speed
: 4 ' t
! ' ! Travel increment after near-point
H ! ' dog ON*!
': E E Aliow an ample distance
: 3 ' from the location of the
! Near-point dog OFF home position for
: near-point dog OFF
| ON
Home position return start OFF
{ON(1)
Home position return request flag
i OFF(0)
Buffer memory: bit 3 —_—
{b3) of 817/917 !
Home position return complete flag ;
. OFF(0},
Buffer memory: bit 4 . ]
(b4) of 817/917 ' :
Operation status Standby : During home position return X Standby
Travel increment after near-point InconsistentX 0 X‘1 value
dog ON E E
: :
:T’re:entl feed value, machine Inconsistent X The value of travel is stored XHome position return address
eed value : .

Fig. 5.6 Home position return of count type 2)
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(3) Actions at home position return and continuous home position return start along near-
point dog ON

With the count-type 2) home position return, home position return during near-point dog ON and
continuous home position return start can be performed.

When home position return during near-point dog ON and continuous home position return start
are executed, home position return is performed after the axis returns to the position of near-point
dog OFF.

[Actions at home position return start along

near-point dog ON}

1) Home position return start is executed.

2) The movement occurs at the home position
return speed in the direction opposite to the
home position return direction.

3) When near-point dog OFF is detected,
deceleration processing is executed.

4) After stopping, home position return in the
direction of home position return is executed.

5) When the travel increment after near-point
dog ON has been moved, home position
return is complete.

4

Near-point dog

Fig. 5.7 Count-type 2) home position return along the near-point ddg ON

(4) Restrictions

If the travel increment setting after near-point dog ON is less than the distance of deceleration
from the home position return speed, an error occurs and home position return is not performed.
See the example of travel increment setting after near-point dog ON in the home position return
parameters and set a value equal to or greater than the distance of deceleration from the home
position return speed.

Point
Compared to the count-type 1) home position return, the count-type 2) home position return is
subject to variations in the stop position at home position return, but it is an effective method in
cases where a zero point signal cannot be received by the D75P2.
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5.5.4 Stopper stop-type 1) home position return (using time out of dwell
time)

(1) What is the stopper stop-type 1) home position return?

After the near-point dog turns ON and the dwell time has elapsed, home position return is
complete.

In the stopper stop-type 1), home position return is not completed until the dwell time has elapsed
even if the near-point dog turns off in the middle.

(2) Actions during the stopper stop-type 1) home position return

When the stopper stop-type 1) home position return is started, the following actions are
performed:
+ The movement occurs in the specified home position return direction at the specified home
position return speed.
* When the near-point dog is turned on, the movement decelerates to the creep speed.
+ The moving point hits the stopper at the creep speed and stops.

e Home position return is completed upon time out of dwell time measured from near-point dog
ON.

important l

After the creep speed is reached, it is necessary to perform torque limit to the servo motor.
If torque limit is not performed to the servo motor, there is a risk of damage to the servo motor
upon hitting the stopper.
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Home position return start

Home position return request flag

Home position return complete flag

Error counter clear output

Operation status

Travel increment after near-point
dog ON

Travel increment after near-point dog ON

0 T >t
! ! The range during which rotation
! ! of the servo motor is forcibly

' ! stopped using the stopper

v Home position
[ return speed
! Creep speed
:
1
)
I
: o
: o .
' o '
' s +_Effective range of torque limit
i [ 1
i Torque limit E
] L
E Near-point dog OFF
)
1ON '
OFF
1ON
OFF
OFF

Standby During home position return

Standby

Inconsistent X 0

Home position return address

Present feed value, machine feed value InconsistentX The value of travel is stored
1}

Fig. 5.8 Home position return of stopper stop type 1)
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(3) Restrictions

« Set the dwell time equal to or greater than the travel time to the stopper after near-point dog
ON. When the dwell time elapses (time out) during decelerating from the home position
return speed, deceleration stop occurs.

A
/— Home position return speed
/ Creep speed
' ' : t
1 )
: 1 Dwell time setting
i ;
1 L}
1ON )
Home position return start OFF ;
{ON
Home position return request flag OFF |
;
E
Home position return complete flag OFF
i
Operation status Standby X During home position return X Error
i i
Travel increment after near-point dog ON  Inconsistent : 0 :
a !
Present feed value, machine feed value Inconsistent X The value of travel is stored Address during stop
3 ]
: ,

Fig. 5.9 When dwell time elapses during decelerating from home position return speed
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« When the dwell time elapses before stopper stop, the movement stops at that moment and
the position becomes the home position. Home position return starts at the creep speed
during near-point dog ON.

\Y
Travel increment after near-point dog ON

Home position
/  retumn speed

Creep speed

Effective range of torque limit

Torque limit

Near-point dog OFF

" Dwell time Time out of dwell time
{__measurement

Home position return start

Home position return request flag

Home position return compiete flag OFF

Error counter clear output

Operation status Standby X During home position return

Travel increment after near-point dog ON  Inconsistent X 0

Present feed value, machine feed value Inconsistent X The value of travel is stored Home position return address

Fig. 5.10 When dwell time elapses before stopper stop
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5.5.5 Stopper stop-type 2) home position return (using the zero signal upon
hitting the stopper)

(1) What is the stopper stop-type 2) home position return?
In this method, home position return is completed when the zero signal is input to the zero signal
terminal using an external switch when the stopper is hit.
When the zero signal is input, it does not matter whether the near-point dog is on or off.

(2) Actions during the stopper stop-type 2) home position return
When the stopper stop-type 2) home position return is started, the following actions are
performed: '
« The movement occurs in the specified home position return direction at the specified home
position return speed.
e When the near-point dog is turned on, the movement decelerates to the creep speed.
« The moving point hits the stopper at the creep speed and stops.
« Home position return is completed when the zero signal is input.

v Home position
/ return speed Creep speed
E /— Stopped by stopper
E
: '
L} ¥
H 1] | >t
1 [ '
t L
E Zero signal . l
! . !
! E 1 Effective range of torque limit
1 ' : ¢
: Torque limit :
. \
3 1
i :
\  Near-point dog OFF
: 1 ]
‘ION ' :
t
Home position return start OFF :
1ON(1) :
Home position return request flag OFF(0) |
Buffer memory: bit 3 ' H
(b3) of 817/917 H \ ON(1)
Home position return complete flag OFF(O)E D
Buffer memory: bit 4 H ,
(b4) of 817/917 ! :
Error counter ciear output i L]
: i
Operation status Standby : During home position return : Standby
Travel increment after near-point dog ON  Inconsistent : 0 H
E E
Present feed value, machine feed value Inconsistent X The value of travel is stored Home position return address
1 )

Fig. 5.11 Home position return of stopper stop type 2)
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Important |

After the creep speed is reached, it is necessary to perform torque limit to the servo motor.

If torque limit is not performed to the servo motor, there is a risk of damage to the servo motor
upon hitting the stopper.

(3) Restrictions

¢ Input the external zero signal after the stopper is hit.
When the zero signal is input before deceleration to the creep speed is completed,
deceleration stop occurs.

J—Home position return speed

E
E Zero signal
E
! Near-point dog OFF
)
1ON
Home paosition return start OFF
)
JON
Home position return request flag OFF
Home position return complete flag OFF

Standby During home position return i Error

Operation status

Travel increment after near-point dog ON  Inconsistent X 0

Present feed value, machine feed value Inconsistent X The value of travel is stored Address during stop

Fig. 5.12 When zero signal is input before creep speed is reached
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o When the zero signal is input before stopper stop, the movement stops at that moment and
the position becomes the home position. Home position return during near-point dog ON
starts at the creep speed.

Home position return start

Home position return request flag

Buffer memory: bit 3
(b3) of 817/917

Home paosition return complete fiag

Buffer memory: bit 4
(b4) of 817/917

Error counter clear output

Operation status
Travel increment after near-point dog ON

Present feed value, machine feed value

v /—— Home position return speed
' Creep speed
: : t
E Zero signal ‘
‘ Torque limit :
i 'ON E
5 Near-point dog OFF
1ON :
OFF _ | Z
y ON(1) !
OFF(0)
5 L ON(1)
OFF(0): 1
Standby : During home position return : Standby
inconsistent : 0 :

Inconsistent X The value of travel is stored

Home position return address

Fig. 5.13 When dwell time elapses before stopper stop
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5.5.6 Stopper stop-type 3) home position return (no near-point dog method)
(1) What is the stopper stop-type 3) home position return?

In this method, home position return starts at the creep speed and is completed when the zero
signal is input to the zero signal terminal using an external switch when the stopper is hit.

(2) Actions during the stopper stop-type 3) home position return
When the stopper stop-type 3) home position return is started, the following actions are
performed:
« The movement occurs in the specified home position return direction at the specified creep
speed.
« The moving point hits the stopper at the creep speed and stops.
« Home position return is completed when the zero signal is input.

<

Creep speed
Stopped by stopper

1

Zero signal : l T

E Effective range of torque limit E

: :
Torque limit

i :

\ON ,
Home position return start OFF ¢ g

"ON H
Home position return request flag OFF ‘

{ ON

Home position return complete flag OFF :

Error counter clear output

Operation status Standby During home position return Standby

Travel increment after near-point dog ON  Inconsistent 0

Present feed value, machine feed value  Inconsistent X The value of travel is stored Home position return address

--_><.--.___ _--><----_ —

Fig. 5.14 Home position return of stopper stop type 3)

important J

It is necessary to perform torque limit to the servo motor.
If torque limit is not performed to the servo motor, there is a risk of damage to the servo motor
upon hitting the stopper.
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(3) Restrictions
o When the zero signal is input before stopper stop, the movement stops at that moment and
the position becomes the home position.

» With the stopper stop-type 3) home position return, the home position return retry function
cannot be used.
« When the limit switch is turned off, deceleration stop occurs.

\' Home position return speed

Creep speed

Kol

Travel increment after near-point dog ON  Inconsistent X 0
Present feed value, machine feed value Inconsistent X The value of travel is stored Home position return address

‘.
Zero signal E

E

i Effective range of torque limit
Torque limit
Home position return start OFF d

13 L}

'

!ON 1
Home position return request flag OFF ]

' '

: \ON
Home position return complete flag OFF v

) i

1 L}

E _
Error counter ciear output E !—J

: ;

1 ]

: L}
Operation status Standby X During home position return Standby

1

)

)

]

)

U
0
[l
t
¥
]
1
)
0
i
5
]
3
+
1
:
1

Fig. 5.15 When dwell time elapses before stopper stop

Point |

In the stopper stop-type 3) home position return, it takes time to complete home position retum

because the creep speed is used from the stan, but it is an effective method when the near-point
dog cannot be used.
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5.5.7 Data-set type home position return

The data-set type home position return starts with start number “9901.” See Section 5.4.5 for details.
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5.6 Home Position Return Retry Function

5.6.1 What is the home position return retry function?

During home position return, this function retries home position return using the high/low limit switch
connected to the D75P2.

Home position return is possible during JOG operation, etc., without returning to the position before
the near-point dog.

5.6.2 Actions of the home position return retry function

(1) When the home position return retry function is enabled and home position return start is
executed, movement in the home position return direction occurs. If the high/low limit switch is
turned off before the near-point dog is detected, the movement decelerates to a stop, then
resumes in the direction opposite to the home position return direction.

If the near-point dog OFF is detected during movement in the opposite direction, the movement
decelerates to a stop and home position return is performed.

e

2)

5) )

6) 3)

o

[T NI S e

ON

Zero signal “ U

[Actions of the home position return retry function]

Limit switch OFF status

1) Movement in the home position return direction is started upon home position return
start.

2) The movement decelerates upon detection of the limit switch.

3) The movement stops upon limit switch detection, then moves in the direction opposite to
the home position return direction at the home position return speed.

4) The movement decelerates when the near-point dog turns off.

5) The movement stops when the near-point dog tums off, and home position retum is
performed in the home position return direction.

Fig. 5.16 Home position return retry using high/low limit switch

Point

Even if the home position return retry function is disabled, be sure to wire the high/low limit
switch for the D75P2.

If the high/low limit switch for the D75P2 is not wired, JOG operation, home position return and
positioning controf cannot be performed using the D75P2.
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(2) Even if the high/low limit switch is in an off status, home position return can be performed as long
as the home position return retry function is enabled.
« When the direction into the travel range is same as the home position return direction, normal
home position return is performed.
e When the direction into the travel range differs from the home position return direction, home
position return is performed in the home position return direction after deceleration stop upon
near-point dog OFF.

(1) Action when the direction into the travel range is same as the home position return
direction

4

~

Home position return start
—————

Home position return direction

r

Low limit switch

Near-point dog

Zero signal I I | I

Travel range

(2) Action when the direction into the travel range differs from the home position retum
direction

Home position return start
High limit switch

;

—————

Home position return direction

Low limit switch

V////// Near-point dog |
Zero signal _U_—“_

Travel range

.
.

Fig. 5.17 Home position return retry function with high/low limit switch in off status
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5.6.3 Home position return methods and execution of the home position
return retry function

Home position return method | Execution of the home position return retry function

Near-point dog type O .
Count type 1) o] -
Count type 2) O

Stopper stop 1) o~

Stopper stop 2)

Stopper stop 3) X O : Executable )
Data-set type X X : Not executable

*: Home position return retry may not be performed depending on the mechanical stopper.

5.6.4 Conditions when executing the home position return retry function

(1) Always install limit switches to be connected to the D75P2 at the high/low limit positions of the

machine. When the home position return retry function is enabled and home position return start
is executed, either home position return is completed or the motor keeps rotating until a limit
switch connected to the D75P2 is detected.
(2) Do not make it impossible to continue the operation by turning off the power for the drive module
using the high/low limit switch connected to the D75P2, etc.
T
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5.6.5  Dwell time setting at home position retry

(1)

@

At the time of home position return retry, dwell time can be set for reverse operation due to
detection of high/low limit switches and for home position return execution after stop foliowing
near-point dog OFF.

The dwell time set at home position retry becomes valid when the movement stops at position “A”
or “B” shown in the figure below. (The same value is used for dwell time at positions A and B.)

Home position return direction Stop due to limit
——————

switch detection

Re-execution of
home position return

Home position

A\

Home position return start

Stop due to near-

oint dog OFF \
P 9 Reverse operation after
limit switch detection
Near-point dog Limit switch OFF N

Zero signal I l

(3) The dwell time for home position return retry is set in the buffer memory shown below.

(4) The dwell time written to the buffer memory below becomes valid when the remote station ready

signal rises (off — on).

Buffer memory ftem Setting range initial value
Axis 1 Axis 2
89 239 home position return retry |0 to 65535 ms * 0
dwell time

For a value of 32768 ms or greater, convert it to a hexadecimal value and set the convenrted
value.
Example) For 32768 and 65534, set the following data:

e 32768: H8000

e 65534: HFFFE
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5.7 Home Position Shift Function

5.7.1 What is the home position shift function?

(1) The home position shift function is used to adjust the location of the home position at which the
mechanical home position return has been stopped.
Using the home position shift function, the location of the home position can be shifted between a
zero point and a zero point or to a position away from the detected zero point.

* When the home position shift amount is Shift operation is executed in the address increase

positive . direction.
+ When the home position shift amount is Shift operation is executed in the address decrease
negative : direction.

Home position return direction
————

Home position
return start

Shift operation is performed after
\ / ' the error counter clear is cleared

Zero signal l | I I l l

(2) Set the home position shift amount within the range to the high/low limit switches from the
detected zero signal.

Setting range for a
positive home position

1 shift amount ' Setting range for a negative home position shift amount
]

' Address Address X
{  increase decrease !
1 1

direction

direction

_

Near-point dog @

Low limit switch High limit switch

- —

. i Home position return direction
Zero signal | | I l l ]
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©)

4
)

(6)

@

The following data should be set after shift operation is executed using the home position shift
function:

+ Home position return request flag

+ Home position return complete flag

¢ Axis operation status

e Travel increment after near-point dog ON

e Present feed value

e Machine feed value

The set home position shift amount is not added to the travel increment after near-point dog ON.

With the home position shift function, shift operation is performed at the home position return
speed regardiess of the home position return method used.

When the present feed value overflows or underflows, positioning to the home position will not be
performed correctly even if the high-speed mechanical home position return is executed.

If the location of the absolute home position is in the status of overflow or underflow, positioning

to the home position will not be performed correctly even if the high-speed home position retumn is
executed.
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5.7.2 _ Specifying speed during home position shift

(1) With the D75P2, either “home position return speed” or “creep speed” can be selected as the
operation speed during home position shift.

The figure below shows the home position shift operation when the near-point dog
type home position return is executed.
[Home position shift operation at the home position return speed]

Home position
return direction
—ere

Home position
return speed

Hoem position

/ t
Home position
Home position return start‘\

.
[ 4
1
o oD
-

Near-point dog

Zero signal l l

[Home position shift operation at the creep speed]

.
(]
1
1
v
i
]
t
v
1
'
.
]
t
'
'
1
[
1
]
[
]
'
1
1
]

v Home position return direction
D ——————————E

Home position

- turn speed
Home position retu p

\ t
3

Home position

Home position return start

.
el i ea e

Near-point dog

Zero signal | I

(2) The speed specification during home position shift is set in the buffer memory shown below.

(3) When using the creep speed as the operation speed during home position shift, write “1: creep
speed” in the buffer memory shown below.

(4) The operation speed written to the buffer memory below becomes valid when the remote station
ready signal rises (off — on).

Buffer memory

Item Setting range Initial value

Axis 1 Axis 2

88 238

Speed Select the home position return speed or creep speed for the operation speed (]
specification during | during home position shift.

home position shift [« 0: home position retumn speed

e 1: creep speed
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5.8 Home Position Return Request Flag OFF Request

The home position return request flag OFF request is a function that forcibly switches the status of
home position return request flag on to off in a system that does not require home position return.

5.9 Combining Home Position Return with Other Functions

5.9.1 Home position return start after home position return operation stops

Home position return starts again if a positioning start is input while the movement is stopped due to
an external stop signal or axis stop during home position return.

However, when the home position return retry function is not enabled, an error may occur depending
on the stop position.

When executing restart after a stop during home position return, execute positioning start after moving
the point from the stopped position by enabling the home position return retry function or by using
JOG operation or manual pulse-generator operation.

5.9.2 Changing the speed during home position return

The speed cannot be changed once the creep speed has been reached.
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6. Positioning Function

This chapter describes the following items in the positioning function, which is the primary function of

the D75P2.

Positioning control methods ------------
Operation pattern of positioning control
Starting the positioning control
Stopping the positioning control
Restarting the positioning control

Describes methods of control, interpolation control, etc.
------ Describes the operation pattern.
Describes start methods, special starts, etc.

Describes the stop command, stop factors, etc.
---------------- Describes the restarting.

* When executing various functions described in this chapter, it may be necessary to write (via
transient transmission) to the D75P2 buffer memory. See the master module manual and Section

12.4 for details on the transient method.

6.1 Positioning Control Methods

In order to perform positioning control, data must be set on each axis at the positioning data address
(600/axis). The setting items for positioning data include the ones listed below, and the setting is
performed via the “edit positioning data” in the “edit mode” of a peripheral device. The “control
method” is one of these setting items for positioning data, and specifies what kind of positioning
control is executed (read Chapter 11 for the other setting items).

Setting item

(Setting item name on the peripheral device)

QOperation pattern

Pattern

Acceleration time number Acceleration
Deceleration time number Deceleration
Positioning address/travel increment Address

Circular address

Circular address

Command speed Command speed
Dwell time Dwell time
M code M code

~
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6.1.1  Control method
There are following types of control methods.
Positioning control Control method Control overview Reference
name section
1) Single-axis linear Single-axis linear control (ABS) This performs positioning from the current stop [6.1.3]

control

Single-axis linear control (INC)

position (starting-point address) defined on the
specified axis to the specified position (positioning
address/travel increment) *' on the same axis.

2) Dual-axis linear Dual-axis linear interpolation control (ABS}) This performs interpolation control along linear locus | [6.1.4)
interpolation control from the current stop position (starting-point
2 Dual-axis linear interpolation contro! (INC) address) defined by two axes 1o the specified
position (positioning address/travel increment) *'.
3) Fixed-dimension Single-axis fixed-dimension feed control This performs positioning for the specified travel [6.1.5]
feed control (fixed-dimension feed 1) increment from the current stop position (starting-
point address) defined on the specified axis.
Dual-axis fixed-dimension feed control This performs interpolation control along a linear
(fixed-dimension feed 2) locus for the specified travel increment from the
current stop position (starting-point address) defined
by two axes.
4) Circular interpolation { Circular interpolation control with a specified This performs interpolation control from the current | [6.1.6]
control *2 auxiliary point (ABS) stop position (starting-point address) defined by two
axes to the specified position (positioning
Circular interpolation control with a specified address/travel increment) *! along a circular locus
auxiliary point (INC) that passes through the specified point.
Circular interpolation control with the specified | This performs interpolation control from the current  |[6.1.7]
center point (ABS, clockwise) stop position (starting-point address) defined by two
Circular interpolation control with the specified  {axes to the specified position (positioning
center point (ABS, counter-clockwise) address/travel increment) *' along a circular locus
Circular interpolation control with the specified whose center point is the specified point.
center point (INC, clockwise)
Circular interpolation control with the specified
center point (INC, counter-clockwise)
5) Speed control Speed control (forward) This executes the acceleration set toward the [6.1.8}
specified direction of an axis, and continues running
Speed control (reverse) at the set speed until the stop command is input.
6) Speed/position Speed/position switch control (forward) This performs speed control with respect to the [6.1.9]
switch control specified axis, and performs positioning for the
Speed/position switch control (reverse) specified tfqvel mgremept from ’the moment a
speed/position switch signal is input.
7) Present value Present value change This changes the present feed value to the specified |[7.5.2]
change value.
8) JUMP instruction JUMP instruction This executes a jump to the specified positioning [6.1.10]

data number during continuous locus control or
continuous operation.

ABS: Absolute system
INC: Increment system

*1: For absolute system ------ “Positioning address” is specified.
For increment system ----“Travel increment” is specified.
*0: Interpolation eontrol....... Thie defines each of the two axes as the reference and interpolation

axes, and performs positioning while controlling the interpolation axis along with the movement
of the reference axis or the set value (see Section 6.1.2).
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6.1.2 Interpolation control

(1)

@

3

(4)

(6)

Dual-axis are used for interpolation control.
With the D75P2, the dual-axis performing interpolation are classified into the reference axis and
the interpolation axis.

Reference axis Axis 1

Interpolation axis Axis 2

The control method for interpolation is set in the positioning data for the reference axis.
The start of positioning is executed only on the reference axis side.

For data items such as positioning identifier for interpolation, M code, dwell time, command
speed and parameters, the data set on the reference axis is used.

For the positioning address and circular data, however, the data set for the same positioning-data
number of each axis is used.

When performing interpolation under continuous positioning control or continuous locus contro!,
interpolate all data starting with the first positioning data number since the beginning of
interpolation, until the positioning data number for (operation pattern: 00).

If the positioning data set via block start for each point of the positioning start data is specified as
“interpolation,” set the points so that all of them are interpolated.

If the above is not true, the D75P2 may malfunction.

There are two types of specification methods (interpolation modes) to specify the interpolation
speed: the synthesized speed (default) and the reference-axis speed.

These include ones that can be applicable only to linear interpolation control, or that cannot be
specified if the unit groups of the axes are different.

The axis operation status of the interpolation axis becomes “during interpolation” during the
interpolation operation, and retums to “standby” when the interpolation operation is completed. If
an error occurs during interpolation operation, both of the two axes decelerate and stop, then
their statuses become “error.”

(a) Unit groups of an axis are classified as follows:

Unit group Unit
Group 1 mm, inch
Group 2 degree
Group 3 PULS(PLS)

(b) Whether or not the interpolation operation is executable is as follows:

interpolation Speed specification Unit groups match Unit groups mismatch

Linear interpolation Synthesized speed

Reference-axis speed

Circular interpolation Synthesized speed Not executable

Reference-axis speed Not executable NO1 executable

1) mm and inch can be mixed, and are considered the same group.
2) Circular interpolation cannot be performed if the unit is degree.
If the circular interpolation is set as the control method when the unit is degree, a

“control method setting error (error code: 524)” is generated and positioning will not
start.

If this happens during positioning control, the operation stops immediately.
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{c) Speed unit used when the units vary
When performing the interpolation operation in a condition in which mm and inch are mixed,
or when performing reference-axis-mode interpolation while the unit groups mismatch, the
monitored speed will be as follows:

Monitored speed

Subject axis for display

Speed unit

Synthesized speed (linear interpolation, circular interpolation)
{mixture of mm and inch)

Axis 1

Unit set for axis 1

Reference-axis speed (linear interpolation)
(mixture of any units)

Axis 1

Unit set for axis 1

See Section 10.2.9, for the synthesized speed and reference-axis speed.

6-4
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6.1.3

Single-axis linear control

This performs positioning from the current stop position (starting-point address) defined on the
specified axis to another specified position (positioning address/travel increment) on the same axis.

(1) Single-axis linear control (absolute system)

(a) This performs positioning from the starting-point address (current stop position) to the
endpoint address (positioning address).
Positioning control is executed based on the address (home position address) specified by
home position return.

(b)

(c)

The starting-point address (current stop position) and the endpoint address (positioning
address) determine the direction of travel.

¢ Starting-point address < endpoint address: positioning in the positive direction
« Starting-point address > endpoint address: positioning in the negative direction

r—— Example

Starting-point address

/— (current stop position)

| S e

If the starting-point address (current stop position) is 1000 and the endpoint address
(positioning address) is 8000, positioning is performed with a travel increment of 7000
(8000 - 1000) in the positive direction.

Endpoint position
/ (positioning address)

|

[om——m——mm———m———— -

l Positioning control (travel increment: 7000) ‘

| | l |

Setting example of positioning data *!
Positioning data is set for positioning data number 1 of axis 1 under the conditions shown

below.
item Positioning control Peripheral device setting data
Positioning | Operation pattern End of positioning End
identifier Control method ABS line 1 ABS line 1
Acceleration time selection | Acceleration time 1 1
Deceleration time selection | Deceleration time O 0
Positioning address/travel increment *2 | 80000.0 um 80000.0
Circular address Setting not necessary —
Command speed 6000.00 mm (236.2 in.)/min. 6000.00
Dwell time 500 ms 500
M code 10 10

* “=~". No relationship with the control. The initial value or any other value can be used.

*1: See Section 11.2 for details on the positioning data.
*2. With the absolute system, the positioning address is set.
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(2) Single-axis linear control (increment system)

(a) This performs positioning for the specified travel increment from the starting-point address
(current stop position).

(b) The sign of the travel increment determines the direction of travel.

1) For positive travel increment-------- Positioning in the positive direction
(direction of address increase)

2) For negative travel increment.-...... Positioning in the negative direction
(direction of address decrease)

Starting-point address

/ (current stop position)

Negative direction i Positive direction
Direction of travel when Direction of travel when
travel increment is negative travel increment is positive
r—Example -~———----—ooo o — — o ————————————————— I

If the starting-point address is 5000 and travel increment is —7000, positioning is
performed to the position of —2000.

|

|

1

1

I

|

Address after the positioning control Starting-point address !
/- /_ (current stop position) :
1

|

i

I

1

|

1

|

1

-3(|)00 -2(|)00 —1(|)00 0 10|00 20[00 3000 40|00 5000 6000
] | } |
| i i 1 1 | 1 | 1 I

(travel increment: ~7000)

l Positioning control to the negative direction |
( |

(c) Setting example of positioning data *!
Positioning data is set for positioning data number 1 of axis 1 under the conditions shown

below.
item Positioning control Peripheral device setting data
Positioning | Operation pattern End of positioning End
identifier Control method INC fine 1 INC line 1
Acceleration time selection | Acceleration time 1 1
Deceleration time selection | Deceleration time 0 0
Circular address Setting not necessary —
Positioning address/travel increment *2 | =70000.0 pm -70000.0
Command speed 6000.00 mm (236.2 in.) /min. 6000.00
Dwell time 500 ms 500
M code 10 10

* “—": No relationship with the control. The initial value or any other value can be used.

*1: See Section 11.2 for details on the positioning data.
*2: With the increment system, the travel increment is set.
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6.1.4

Dual-axis linear interpolation control

This controls interpolation along a linear locus from the current stop position (starting-point address)
defined by two axes, to the specified position (positioning address/travel increment).

(1) Dual-axis linear interpolation control (absolute system)

(a) This performs linear-interpolation positioning using two axis from the starting-point address
(current stop position) to the endpoint address (positioning address).
Positioning control is executed based on the address specified by home position return.

(b) The starting-point address (current stop position) and the endpoint address (positioning
address) determine the direction of travel.

¢ Starting-point address < endpoint address: positioning in the positive direction
¢ Starting-point address > endpoint address: positioning in the negative direction

Positive direction (Y axis)

Yz

Starting-point address (X1, Y1)
(current stop position)

| Endpoint address (X2, Y2) |

Travel increment
along the Y axis

Y1

(positioning address)

i— Movement of X and Y axes
via linear interpolation

Negative direction

Y

Negative direction

—— Example

Travel increment
along the Y axis
(1000 — 4000 = —3000)

Y axis

X1

Positive direction (X axis)
X2

Travel increment
along the X axis

b
__ 40001 .

The following shows when the starting-point address (current stop position) is (1000,
4000) and endpoint address (positioning address) is (10000, 1000):

Starting-point address

(current stop position)

Endpoint address

, {positioning address)

[mmmmmm e m e

Travel increment along the X axis

} ; { X-axis

i) U T T
5000 10000

(10000 - 1000 = S000)

(c) The maximum travel increment allowed for linear interpolation control along each axis is 2%.
If the calculated travel increment exceeds the above range, an “out of linear travel-increment
range error (error code: 504)” is generated and positioning will not start.
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(d) Setting example of positioning data *!

1) Positioning data is set for positioning data number 1 of axes 1 and 2 under the
conditions listed below.
For the interpolation between axes 1 and 2, axis 1 serves as the “reference axis” and
axis 2 serves as the “interpolation axis.”

Axis No. item Positioning control Peripheral device setting data
Axis 1 Positioning Operation pattern End of positioning End
identifier Control method ABS line 2 ABS line 2
Acceleration time selection | Acceleration time 1 1
Deceleration time selection | Deceleration time 0 0
Positioning address/travel increment *2 80000.0 pm 80000.0
Circular address Setting not necessary —
Command speed 6000.00 mm (236.2 in.)/min. 6000.00
Dwell time 500 ms 500
M code 10 10
—. Axis 2 Positioning Operation pattern Setting hot necessary —
identifier Control method Setting not necessary —
Acceleration time selection | Setting not necessary —
Deceleration time selection | Setting not necessary —
Positioning address/travel increment *2 60000.0 um ©60000.0
Circular address Setting not necessary —
Command speed Setting not necessary —
Dwell time Setting not necessary —
M code Setting not necessary —

* “—": No relationship with the control. The initial value or any other value can be used.

1) *1: See Section 11.2 for details on the positioning data.
*2: With the absolute system, the positioning address is set.

2) Start positioning on the reference axis only.
When positioning of the reference axis is started, linear interpolation control is performed using
the reference and interpolation axes.
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(2) Dual-axis linear interpolation control (increment system)

(a) This performs positioning from the starting-point address (current stop position) to the
position determined by synthesizing the direction and increment of travel specified for each
axis . ‘

(b) The sign of the travel increment determines the direction of travel.
1) For positive travel increment -+«-.+--. Positioning in the positive direction
(direction of address increase)
2) For negative travel increment..----- Positioning in the negative direction

(direction of address decrease)

Positive direction (Y axis)

Starting-point address (X1, Y1)
(current stop position)

Yo \

Travel increment
along the Y axis -— Movement due to linear

interpolation positioning
Y1 of X and Y axes

Negative direction : Positive direction (X axis)

Travel increment
along the X axis

Negative direction

- Example ~—————— - e ——

The following shows the case in which the travel increment along the X axis is 9000
and that along the Y axis is —3000.
Y axis

____ 4000 | ___Starting-point address
(current stop position)

Travel increment -+
along the Y axis

(-3000) T Stop address after
1000 | positioning control
et ——F—> X ais
0 5000 10000

Travel increment along the X axis
(9000)

{c) The maximum travel increment allowed for linear-interpolation control along each axis is 2*.
If the trave! increment exceeds the above range, an “out of linear travel-increment range
error (error code: 504)” is generated when the positioning starts and positioning will not start.
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(d) Setting example of positioning data *'
Positioning data is set for positioning data number 1 of axes 1 and 2 under the conditions

listed below.

For the interpolation between axes 1 and 2, axis 1 serves as the “reference axis” and axis 2
serves as the “interpolation axis.”

Axis No. item Positioning control Peripheral device setting data
Axis 1 Positioning Operation pattern End of positioning End
identifier Control method INC line 2 INC line 2
Acceleration time selection | Acceleration time 1 1
Deceleration time selection | Deceleration time 0 0
Positioning address/travel increment *2 80000.0 um 80000.0
Circular address Setting not necessary —
Command speed 6000.00 mm (236.2 in.)/min. 6000.00
Dwell time 500 ms 500
M code 10 10
Axis 2 Positioning Operation pattern Setting not necessary —
identifier Control method Setting not necessary —
Acceleration time selection | Setting not necessary —
Deceleration time selection | Setting not necessary —
Positioning address/travel increment *2 60000.0 um 60000.0

Circular address Setting not necessary —
Command speed Setting not necessary —_
Dwell time Setting not necessary —
M code Setting not necessary —

* «_» No relationship with the control. The initial value or any other value can be used.

1) *1: See Section 11.2 for details on the positioning data.
*2: With the increment system, the travel increment is set.

2) Start positioning on the reference axis only.
When positioning of the reference axis is started, interpolation control is performed using the
reference and interpolation axes.
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(c) Setting example of positioning data *!
Positioning data is set for positioning data number 1 of axis 1 under the conditions shown

below.
item Positioning control Peripheral device setting data
Positioning |Operation pattern End of positioning End
identifier Control method Single-axis fixed-dimension feed | Fixed-dimension feed 1
Acceleration time selection |Acceleration time 1 1
Deceleration time selection | Deceleration time O 0
Positioning address/trave! increment *2 180000.0 pm 80000.0
Circular address Setting not necessary —
Command speed 6000.00 mm (236.2 in.)/min. 6000.00
Dwell time 500 ms 500
M code 10 10

*1: See Section 11.2 for details on the positioning data.
*0. With fixed-dimension feed control, the travel increment is set.

6-12



6. Positioning Function " MELSEC-A

(2) Dual-axis fixed-dimension feed control (fixed-dimension feed 2)

(a) With dual-axis fixed-dimension feed control, the stop addresses of the two axes are setto 0
first, then positioning is performed to the position obtained by synthesizing the travel
increment and direction of trave! specified for each axis.

Y axis
3
1 Set address of each axis to 0
upon startup of positioning
(0,0)
'y
Specified travel ©.0
inc*rement
(0,0)
> X axis
Specified travel
increment

(b) The sign of the travel increment of each axis determines the direction of travel along each

axis.

1) For positive travel increment --------- Positioning in the positive direction
(direction of address increase)

2) For negative travel increment:«:-.--: Positioning in the negative direction

(direction of address decrease)

Positive direction (Y axis)
A

Stop address (X1, Y1)
Y2

Travel increment
along the Y axis - Movement due to linear
interpolation of X and Y axes

Negative direction - Positive direction (X axis)
X1 X2

Travel increment
along the X axis

v
Negative direction

(c) The maximum travel increment allowed for fixed-dimension feed along each axis is 2%.
If the travel increment exceeds the above range, an “out of linear travel-increment range
error (error code: 504)” is generated when the positioning starts and positioning will not start.

6-13
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(d) Setting example of positioning data *'
Positioning data is set for positioning data number 1 of axes 1 and 2 under the conditions

listed below.

For the interpolation between axes 1 and 2, axis 1 serves as the “reference axis” and axis 2
serves as the “interpolation axis.”

Axis No. Item Positioning contro! Peripheral device setting data
Axis 1 Positioning Operation pattern End of positioning End
identifier Control method Dual-axis fixed-dimension feed Fixed-dimension feed 2
Acceleration time selection | Acceleration time 1 1
Deceleration time selection | Deceleration time O 0
Positioning address/ravel increment *2 80000.0 um 80000.0
Circular address Setting not necessary —
Command speed 6000.00 mm (236.2 in.)/min. 6000.00
Dwell time 500 ms 500
M code 10 10
Axis 2 Positioning Operation pattern Setting not necessary —
identifier Control method Setting not necessary —
Acceleration time selection | Setting not necessary —
Deceleration time selection | Setting not necessary —_—
Positioning addressAravel increment *2 60000.0 um 60000.0

Circular address

Setting not necessary

Command speed Setting not necessary —
Dwell time Setting not necessary —
M code Setting not necessary —

* “— No relationship with the control. The initial value or any other value can be used.

1) *1: See Section 11.2 for details on the positioning data.

*2: With fixed-dimension feed control, the travel increment is set.
2) Start positioning on the reference axis only.
When positioning of the reference axis is started, dual-axis linear interpolation controt is
performed using the reference and interpolation axes.

6-14
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6.1.6

Circular interpolation control with a specified auxiliary point *

This performs interpolation control along a circular locus that passes through the specified auxiliary
point, from the current stop position (starting-point address) defined by the two axes to the specified
position (positioning address/travel increment).

(1) Circular interpolation control with a specified auxiliary point (absolute system)

@

(b)

(c)

(@)

(e

®

Circular interpolation is performed from the starting-point address (current stop position) to
the endpoint address (positioning address), passing through the specified auxiliary-point
address (circular address).

The center of the circular for the circular interpolation is the intersection of the perpendicutar
bisectors of the line segments that connect the starting-point address (current stop position)
and the auxiliary-point address (circular address), and the auxiliary-point address (circular
address) and the endpoint address (positioning address).

i3

Positive direction

Movement of circular interpolation

Endpoint address

(positioning address)

| Auxiliary-point address ]
(circular address)

‘ Starting-point address l Center point of circular

(current stop position)

Negative direction

Positive direction
Home position F

Negative direction

The circular interpolation control with a specified auxiliary point can be used even when the
operation pattern is the continuous locus control.

If the used unit is degree, circular interpolation control with a specified auxiliary point cannot
be used.

The maximum radius allowed for circular interpolation control is 2% .
If the calculated radius exceeds the above range, a “radius setting error (error code: 544)” is
generated upon startup of positioning and positioning will not start.

If this occurs during positioning control, the operation stops immediately after the error is
detected.

If the calculated center-point address exceeds the range of —2°' to (2* — 1), an “auxiliary
point setting error (error code: 525)” is generated and positioning will not start.

If this occurs during positioning control, the operation stops immediately after the error is
detected.

-,

Circular interpolation with a specified auxiliary point cannot be performed during the stepping

motor mode or while using a servo motor in the stepping motor mode.
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(9)

in the following cases, errors are generated and positioning will not start.
If any one of these cases occurs during positioning control, the operation stops immediately

after the error is detected.

1) Starting-point address = Endpoint address

----------- Endpoint setting error (error code: 526)

2) Starting-point address = Auxiliary-point address

----------- Auxiliary point setting error (error code: 525)

3) Endpoint address = Auxiliary-point address

----------- Aucxiliary point setting error (error code: 525)

4) When the starting point, auxiliary point and endpoint addresses are on a straight line

----------- Auxiliary point setting error (error code: 525)

(h) Setting example of positioning data **
Positioning data is set for positioning data number 1 of axes 1 and 2 under the conditions
listed below.
For the interpolation between axes 1 and 2, axis 1 serves as the “reference axis” and axis 2
serves as the “interpolation axis.”
Axis No. Item Pogsitioning control Peripheral device setting data
Axis 1 Positioning Operation pattern End of positioning End
identifier Controt method Circular interpolation with a specified ABS circular interpolation
auxiliary point
Acceleration time selection | Acceleration time 1 1
Deceleration time selection | Deceleration time 0 0
Positioning address/travel increment *2 80000.0 um 80000.0
Circular address 40000.0 um 40000.0
Command speed 6000.00 mm (236.2 in.)/min. 6000.00
Dwell time 500 ms 500
M code 10 10
Axis 2 Positioning Operation pattern Setting not necessary —
identifier Control method Setting not necessary —
Acceleration time selection | Setting not necessary —
Deceleration time selection | Setting not necessary —
Positioning address/travel increment *2 60000.0 um 60000.0
Circular address 30000.0 um 30000.0
Command speed Setting not necessary -
Dwell time Setting not necessary —
M code Setting not necessary —

* “«_" No relationship with the control. The initial value or any other value can be used.

1) *1: See Section 11.2 for details on the positioning data.
*2: With the absolute system, the positioning address is set.
2) Start positioning on the reference axis only.
When positioning of the reference axis is started, circular interpolation controi is performed
using the reference and interpolation axes.
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(2) Circular interpolation control with a specified auxiliary point (increment system)

(a)

(b)

(©

(d)

(e

()

Circular interpolation is performed from the starting-point address (current stop position) to
the endpoint address (positioning address), passing through the specified auxiliary-point
address (circular address).

The center of the circular for the circular interpolation is the intersection of the perpendicular
bisectors of the line segments that connect the starting-point address (current stop position)
and the auxiliary-point address (circular address) calculated from the travel increment to the
auxiliary point, and the auxiliary-point address (circular address) and the endpoint address
(positioning address) calculated from the travel increment to the endpoint.

Positive direction

|Auxiliary-point address | povement by circular interpolation

(circular address) -
Endpoint address

(positioning address)

Starting- [
Travel increment to 23'(;?933 o Travel increment
the auxiliary point +

to the endpoint

| Center
) ' /of circular,;
Negative direction

Trave!
increment to
the auxitiary }

point |
[}

Travel increment to the endpoint

— Positive direction

Negative direction

The circular interpolation control with a specified auxiliary point can be used even when the
operation pattern is the continuous locus control.

If the used unit is degree, circular interpolation control with a specified auxiliary point cannot
be used.

The maximum radius allowed for circular interpolation control is 2% .
If the calculated radius exceeds the above range, a “radius setting error (error code: 544) is
generated upon startup of positioning and positioning will not start.

If this occurs during positioning control, the operation stops immediately after the error is
detected.

If the calculated center-point address (circular address) exceeds the range of -2 to (2* ~

1), an “auxiliary point setting error (error code: 525)” is generated and positioning will not
start.

If this occurs during positioning control, the operation stops immediately after the error is
detected.
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(9) In the following cases, errors are generated and positioning will not start.
If any one of these cases occurs during positioning control, the operation stops immediately
after the error is detected.
1) Starting-point address = Endpoint address
----------- Endpoint setting error (error code: 526)
2) Starting-point address = Auxiliary-point address
----------- Auxiliary point setting error (error code: 525)
3) Endpoint address = Auxiliary-point address
----------- Auxiliary point setting error (error code: 525)
4) When the starting point, auxiliary point and endpoint addresses are on a straight line
----------- Auxiliary point setting error (efror code: 525)
(h) Setting example of positioning data *!
Positioning data is set for positioning data number 1 of axes 1 and 2 under the conditions
listed below.
For the interpolation of axes 1 and 2, axis 1 serves as the “reference axis” and axis 2 serves
as the “interpolation axis.”
Axis No. Item Positioning control Peripheral device setting data
Axis 1 Positioning Operation pattern End of positioning End
identifier Contro! method Circular interpolation with a specified INC circular interpolation
’ auxiliary point
Acceleration time selection | Acceleration time 1 1
Deceleration time selection | Deceleration time O 0
Positioning address/travet increment *2 80000.0 um 80000.0
Circular address 40000.0 um 40000.0
Command speed 6000.00 mm (236.2 in.)/min. 6000.00
Dwell time 500 ms 500
M code 10 10
Axis 2 Positioning Operation pattern Setting not necessary —_
identifier Control method Setting not necessary —
Acceleration time selection | Setting not necessary —
Deceleration time selection | Setting not necessary —
Positioning address/travel increment »2 60000.0 um 60000.0
Circular address 30000.0 um 30000.0
Command speed Setting not necessary —
Dwell time Setting not necessary —
M code Setting not necessary —

* “_" No relationship with the control. The initial value or any other value can be used.

1) *1: See Section 11.2 for details on the positioning data.
*2: With the increment system, the travel increment is set.
2) Start positioning on the reference axis only.

When positioning of the reference axis is started, circular interpolation control is performed
using the reference and interpolation axes.
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6.1.7

Circular interpolation control with the specified center point *

This performs interpolation control along a circular locus with the specified center point from the
current stop position (starting-point address) defined by two axes, to the specified position (positioning

address/travel increment).
The direction of rotation, controllable angle of circular and positioning path are shown below.

Positioning path

Instruction Rotation direction Controllable angle of
circular

ABS circular right | Clockwise 0° < 8 < 360° Positioning path
Stgrting _+ Endpoint

INC circular right point ™ gocg<360° . (positioning
(current /—\ address)
stop position)

Center point
ABS circular left Counter-clockwise " Center point
.""\/“.'\
S 0°<0<360°

INC circular Ieft Y
Starting Endpoint
point (positioning
(current address)

stop position) Positioning path

*. Circular interpolation with a specified auxiliary point cannot be performed during the stepping
motor mode or while using a servo motor in the stepping motor mode.
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(1) Circular interpolation control with the specified center point (absolute system)

(a) Circular interpolation is performed to the endpoint address (positioning address) on the
circular whose radius is the distance between the starting-point address (current stop
position) and the specified center-point address (circular address).

Negative direction

Negative direction

Positive direction

Movement by circular interpolation

Starting-point addre§|
{current stop position)

Endpoint address

(positioning address)

Radius

AN

Positive direction

\)rCenter point of circular |

(circular address)

(b) By making the endpoint address (positioning address) and starting-point address the same,
positioning of a complete round whose radius is the distance between the center point of the
circular and starting-point address, can be performed.

Positive direction

{Center point of circular | (circular address)
|StanMpoint address | rEndpoint address | )

(current stop position) (positioning address)

Negative direction

Positive direction

Negative direction

(c) When performing the circular interpolation control with the specified center point, the
positions of the circular locus calculated from the starting-point address (current stop
position) and center-point address (circular address), and the set endpoint address
(positioning address) may not match.

« lf the error of the calculated circular locus against the endpoint address (positioning
address) is within the allowable range for circular interpolation errors set by extended
parameter 2, circular interpolation is performed to the set endpoint address (positioning
address) while performing error compensation via spiral interpolation. *

¢ If the error of the caiculated circular locus against the endpoint address (positioning
address) exceeds the allowable range for circular interpolation errors, an “out of
allowable circular-interpolation error range error {error code: 508)” is generated upon
startup of positioning and positioning will not start.

If this occurs during positioning control, the operation stops immediately after the error is

detected.

*.

See Section 10.2.24 for the spiral interpolation.
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(d) Circular interpolation control with the specified center point can be performed even when the
operation pattern is continuous locus control.

(e) If the used unit is degree, circular interpolation control with the specified center point cannot
be performed.

() The maximum radius aliowed for circular interpolation control is 2.
If the calculated radius exceeds the above range, a “radius setting error (error code: 544)” is
generated upon startup of positioning and positioning will not start.
if this occurs during positioning control, the operation stops immediately after the error is
detected.

(9) In the following cases, a “center point setting error (error code: 527)” is generated upon
startup of positioning and positioning will not start.
If this occurs during positioning control, the operation stops immediately after the error is
detected.

1) Starting-point address = Center-point address
2) Endpoint address = Center-point address

(h) Setting example of positioning data *1
Positioning data is set for positioning data number 1 of axes 1 and 2 under the conditions
listed below.
For the interpolation between axes 1 and 2, axis 1 serves as the “reference axis” and axis 2
serves as the “interpolation axis.”

Axis No. item Positioning control Peripheral device setting data
Axis 1 Positioning Operation pattern End of positioning End
identifier Control method Circular interpolation control with the ABS circular right
specified center point

Acceleration time selection | Acceleration time 1 1
Deceleration time selection | Deceleration time 0 0

Positioning address/travel increment *2 80000.0 um 80000.0

Circular address 40000.0 pm 40000.0

Command speed 6000.00 mm (236.2 in.)/min. 6000.00

Dwell time 500 ms 500

M code 10 10

Axis 2 Positioning Operation pattern Setting not necessary —

identifier Control method Setting not necessary —
Acceleration time selection | Setting not necessary —
Deceleration time selection | Setting not necessary —

Positioning address/travel increment *2 60000.0 um 60000.0

Circular address 30000.0 um 30000.0

Command speed Setting not necessary —

Dwell time Setting not necessary —

M code Setting not necessary —

* “.”. No relationship with the control. The initial value or any other value can be used.

1) *1: See Section 11.2 for details on the positioning data.
*2: With the absolute system, the positioning address is set.

2) Start positioning on the reference axis only.
When positioning of the reference axis is started, circular interpolation control is performed
using the reference and interpolation axes.
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(2) Circular interpolation control with the specified center point (increment system)

(a) Circular interpolation control is performed on the circular whose radius is the distance
between the starting-point address (current stop position) and the specified center-point
address (circular address).

Positive direction Movement by circular interpolation

A
@—| Starting-point address | —
{current stop position) Endpoint address
(positioning address)
Radius
Negative direction \ » Positive direction
\>I Center point of circular| .
; N4
Negative direction (circular address)
(b) By setting the travel increment to 0, positioning of a complete round whose radius is the
distance between the center point of the circular and the starting-point address, can be
performed.
Positive direction
ICenter point of circular | (circular address)
| Starting-poirt address | lEndpoint addressl ‘)
(current stop position) - {positioning address)
Negative direction Positive direction
Negative direction L

(c) When performing the circular interpolation control with the specified center point, the
positions of the circular locus calculated from the starting-point address (current stop
position) and center-point address (circular address), and the set endpoint address
(positioning address) may not match.

« If the error of the calculated circular locus against the endpoint address (positioning
address) is within the allowable range for circular interpolation errors set by extended
parameter 2, circular interpolation is performed to the set endpoint address (positioning
address) while performing error compensation via spiral interpolation. *

« |f the error of the calculated circular locus against the endpoint address (positioning
address) exceeds the allowable range for circular interpolation errors, an “out of
allowable circular-interpolation error range error (error code: 506)” is generated upon
startup of positioning and positioning will not start.

If this occurs during positioning control, the operation stops immediately after the error is
detected.

*.

See Section 10.2.24 for the spiral interpolation.
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(d)
(e)

®

(9

(h

@

Circular interpolation control with the specified center point can be performed even when the
operation pattern is continuous locus control.

if the used unit is degree, circular interpolation control with the specified center point cannot
be performed.

The maximum radius aliowed for circular interpolation control is 2%,

If the calculated radius exceeds the above range, a “radius setting error (error code: 544)” is
generated upon startup of positioning and positioning will not start.

If this occurs during positioning control, the operation stops immediately after the error is
detected.

if the calculated endpoint address (positioning address) or center-point address (circular
address) is outside the range of —2*' to (2% — 1), the errors listed below are generated and
positioning wifl not start.

If this occurs during positioning control, the operation stops immediately after the error is
detected.

1) For an endpoint address: Endpoint setting error (error code: 526)
2) Fora center-point address: Center point setting error (error code: 527)

In the following cases, a “center point setting error (error code: 5§27)” is generated upon
startup of positioning and positioning will not start.

If this occurs during positioning control, the operation stops immediately after the error is
detected.

1) Starting-point address = Center-point address
2) Endpoint address = Center-point address

Setting example of positioning data *?

Positioning data is set for positioning data number 1 of axes 1 and 2 under the conditions
listed below.

For the interpolation between axes 1 and 2, axis 1 serves as the “reference axis” and axis 2
serves as the “interpolation axis.”

Axis No. tem Positioning control Peripheral device setting data
Axis 1 Positioning Operation pattemn End of positioning End
identifier Control method Circular interpolation control with the INC circular right
specified center point

Acceleration time selection | Acceleration time 1 1
Deceleration time selection | Deceleration time 0 0

Positioning address/travel increment *2 80000.0 pm 80000.0

Circular address 40000.0 um 40000.0

Command speed 6000.00 mm (236.2 in.)/min. 6000.00

Dweli time 500 ms 500

M code 10 10

Axis 2 Positioning Operation pattern Setting not necessary —

identifier Controi method Setting not necessary —
Acceleration time selection [ Setting not necassary —
Deceleration time selection | Setting not necessary —

Positioning address/travel increment *2 60000.0 um 60000.0

Circular address 30000.0 um 30000.0

Command speed Setting not necessary —

Dwell time Setting not necessary —

M code Setting not necessary —

* «_» No relationship with the control. The initial value or any other value can be used.

1) *1: See Section 11.2 for details on the positioning data.
*2: With the increment system, the travel increment is set.
2) Start positioning on the reference axis only.
When positioning of the reference axis is started, circular interpolation control is performed
using the reference and interpolation axes.
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6.1 .8} Speed control (forward rotation/reverse rotation)
(1) What is speed control?

{a) The speed control executes the acceleration set in the direction of a specified axis, and
keeps operating at the set speed until a stop command is input.

(b) The speed control can be started in the direction of either forward rotation or reverse
rotation.

(2) Operation timing

The operation timing of speed control is shown in Figure 6.1.

Vv
Specified speed |-----~-«==--
H
1
' \\_//
H
:
[}
: — t
: 1 :
H : h
L) ] 1
ON; H H
e OFF h H
Positioning start ! !
: H
tON :
BUSY OFF 1 5
\ H H
: : H
H ! ! It is not turned on even when
OFE H ' v/ stopped by the stop command
Positioning complete . : )
E b
) L} 1
: iON|
Stop command OFF : ﬂ : /
' . ~

Fig. 6.1 Operation timing of speed control

(3) Updating the present feed value

The present feed value changes as follows depending on the “update request specification of
present feed value during speed control” setting in extended parameter 1 (see Section 10.2.10).
(@) When 0 is set (do not update the present feed value) : No change is made in the present

feed value before or after speed
control execution.

(b) When 1 is set (update the present feed value) : The present feed value is changed
during speed control execution.

(c) When 2 is set (clear the present feed value with 0)  : The present feed value is cleared
with O upon speed control startup,
and no change is made to the
present feed value during speed
control execution.
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(4) Checks performed during speed control

When the currently operating positioning is performing a speed control, the “speed control in-

operation flag” becomes 1. *'

| During speed/position switch controu

rDuring speed control

Speed/position switch control signal

Speed/position switch control start

Speed control start

)
2

Position control start

During position control |

ON

PP
PPN R

Speed control in-operation flag OFF

Speed | Position
| controi I control |

t

Fig. 6.2 Timing diagram of the “speed control in-operation” flag

(5) Limitations

{a) The speed control cannot be used for the continuous locus control.
If the operation pattern of positioning data is the speed control of continuous locus control, a
“continuous locus control disabled error (error code: 516)” is generated and positioning will

not start.

(b) The setting for dwell time is ignored.

(c) When using the M code, only the “WITH mode” can be used.

If the AFTER mode is used, the M code is not output nor the M-code on signal is not turned

on.

(6) Setting example of positioning data *2

Positioning data is set for positioning data number 1 of axes 1 and 2 under the conditions listed

below.
Item Positioning control Peripheral device setting data
Positioning | Operation pattern End of positioning End
identifier Control method Forward rotation speed control Forward rotation speed control

Acceleration time selection

Acceleration time 1

1

Deceleration time selection | Deceleration time 0 0
Positioning address/trave! increment Setting not necessary 0.0
Circular address Setting not necessary 0.0
Command speed 6000.00 mm (236.2 in.)/min. 6000.0
Dwell time 500 ms 500
M code 10 10

*1: The speed control in-operation flag is bit 0 of the “status” in the axis monitor of the bufter

memory.
See Section 8.6.2 for details.

*2: See Section 11.2 for details on the positioning data.
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6.1.9 Speed/position switch control (forward rotation/reverse rotation)

(1) What is speed/position switch control?

(a) This performs speed control along the specified axis, switches from the speed control to
position control according to the input speed/position switch signal, and performs positioning
for the specified travel increment.

(b) The speed/position switch control can be started in the direction of either forward rotation or
reverse rotation.

(2) Switching from speed control to positioning control

(a) Switching from speed control to positioning control is executed using the speed/position
switch signal.

(b) The speed/position switch signal is valid only while the speed/position switch permission flag
of the axis control data is on (see Section 8.7.2).
If the speed/position switch valid flag tums on after the speed/position switch signal has
been turned on, switching from the speed control to position control is not executed, but the
speed control continues.

(3) Operation timing
The operation timing of speed/position switch control is shown in Figure 6.3.

Specified speed

Speed control | Position contro!

Dwell time

3

ST S

[®]
z

Positioning start

BUSY

Positioning complete OFF
ON
Speed/position switch OFF T—L
ON

Speed/position switch valid EI

Fig. 6.3 Operation timing of speed/position switch control
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4)

)

Updating the present feed value

The present feed value changes as follows depending on the “update request specification for
present feed value during speed control” setting in extended parameter 1 (see Section 10.2.10).

(a) When 0 is set (do not update the present feed value) : « No change is made in present feed
value before or after speed contro!
execution.

e The present feed value is updated
as soon as it is switched to the
position control.

(b) When 1 is set (update the present feed value) : The present feed value is changed
even during speed control execution
and position control execution.

(c) When 2 is set (clear the present feed value with 0)  : The present feed value is cleared
with 0 upon startup of speed/position
switch control, and no changes are

made during speed control
execution.

Switching time from speed control to position control

The time required from the moment the speed/position switch signal turns on until the
speed/position switch latch flag turns on, is 1 ms.

ON
OFF

Speed/position switch signal

Speed/position switch latch flag OFF
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(6) Changing the travel increment

(a) The travel increment for the position control can be changed during the speed control of
speed/position switch control.
If a request for changing travel increment is made while not in the speed control of
speed/position switch control, the request is ignored.

(b) By using a sequence program during the speed control, the travel increment after the
change is stored in the travel increment change register for speed/position switch control
(see Section 8.7.2).

The content in the travel increment change register for speed/position switch control will
become the travel increment for position control when the speed/position switch signal is
turned on.

(c) The travel increment after the control has been switched to the position control by the input
of an external speed/position switch signal, is stored in the travel increment area after the
speed/position switch signal in the axis monitor area has been turned on (see Section 8.6.2).

Position
Speed control | control

Speed/position switch control start Position control start

1
]

]

1

1

]

1

e 1
1

1

1

1

1

1

1

1

1
]
]
! Travel increment !
! can be changed !

1] b
'ON
Speed/position switch signal OFF | ;
: The setting made after the speed/position switch signal
’m has been turmned on is ignored
. - ' 1
Travel increment new value register 0 ><P2 ) Xps 1
] 1
! ;
! H
i+ P2 becomes the travel increment for the position controi
] L}
ON 'ON :
Speed/position switch latch signal OFF lOFF

Fig. 6.4 Travel increment change timing of position control

Point I

(1) The issuance of a request for changing the travel increment can be notified only by writing
data into the travel increment change register using a sequence program.

{2) The changed travel increment is valid until the speed/position switch signal is input by the
execution of speed/position switch control.

(3) The “speed/position switch latch flag” in the axis monitor area can be used as the interlock
for enabling and disabling of travel increment changes during position control (see Section
8.6.2).
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(7) Limitations

®)

(@)

(b)

(©

(d)

(e)

When using a pulse chain output motor, turn on the speed/position switch signal within the
speed stabilized range (constant speed state).

Turning on this signal while accelerating produces a warning since the variation of the
standing pulse amount is too large.

The speed/position switch control cannot be used in the continuous locus control.

1)  If the operation pattern of positioning data is the speed/position switch control of the
continuous locus control, an axis error is generated and positioning will not start.

2) Also, when the operation pattern of positioning data is continuous locus control, the
speed/position switch control cannot be specified for the next positioning data.
If the positioning data immediately following the continuous locus control is the
speed/position switch control, an axis error is generated and the speed decelerates,
then stops.
If both the speed/position switch valid signal and speed/position switch signal are on upon
startup, only the position control is executed.
if the travel increment by position control is less than the deceleration distance at the speed
being in control, deceleration processing is performed as soon as the speed/position switch
signal is input.
The software stroke limit check performs checking of the software stroke limit range upon
startup, only if the “present feed value update request” during speed control is set to 1.

Setting example of positioning data *'
Positioning data is set for positioning data number 1 of axis 1 under the conditions shown below.

item Positioning control Peripheral device setting data
Positioning | Operation pattern End of positioning End
identifier Control method Forward-rotation speed/position | Forward rotation speed/position
switch control

Acceleration time selection | Acceleration time 1 1

Deceleration time selection | Deceleration time O 0
Positioning address/travel increment *2 10000.0 um 10000.0
Circular address Setting not necessary —_
Command speed 6000.00 mm (236.2 in.)/min. 6000.00
Dwell time 500 ms 500
M code 10 10

* o

— No relationship with the control. The initial value or any other value can be used.

*1: See Section 11.2 for details on the positioning data.
*2: With the speed/position switch control, the travel increment is set.
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6.1.10 JUMP instruction

(1

@

3

What is JUMP instruction?

The JUMP instruction performs “unconditional JUMP” or “conditional JUMP” to the specified
positioning data humber during continuous locus control or continuous operation.
¢ Unconditional JUMP : executed when no condition is set for the JUMP instruction.

« Conditional JUMP  : executed when a condition is set for the JUMP instruction.
The condition data for a block start is used as the conditions for the
JUMP instruction execution.
With the JUMP instruction, tasks such as repeating the same positioning control and selecting the
positioning data number by specifying conditions can be performed during the continuous locus
control or continuous operation.

Action of the JUMP instruction

(a) For unconditional JUMP
The JUMP instruction is executed unconditionally, and jumps to the specified positioning
data number.

(b) For conditional JUMP
If the execution condition specified by the JUMP instruction is satisfied, the JUMP instruction
is executed and jumps to the specified positioning data number.
If the execution condition specified by the JUMP instruction is not satisfied, the positioning
data number following the JUMP instruction is executed.

Limitations

(a) During continuous locus control or continuous operation, calculation is performed with
respect to the positioning data of the fourth positioning data number after the current
positioning data number.

When using a conditional JUMP instruction, be sure the execution condition of the JUMP
instruction is satisfied before executing the fourth positioning data number before the
positioning data number of the JUMP instruction. lf the execution condition of the JUMP
instruction has not been satisfied prior to performing the fourth positioning control before the
JUMP instruction, the execution is processed as if the execution condition of JUMP
instruction is not satisfied.

(b) Set the JUMP instruction in the positioning data number whose operation pattern is either
“continuous operation” or “continuous locus.”
It cannot be set in the positioning data number whose operation pattern is “complete.”
Even when setting it at the end of continuous locus control or continuous operation, set to
“continuous operation” or “continuous locus.”

(c) When setting a JUMP instruction at the end of continuous locus control or continuous
operation, use an unconditional JUMP instruction.
If a conditional JUMP instruction is set at the end of continuous locus control or continuous
operation, positioning of the next positioning data number is executed when the execution
condition is not satisfied.

(d) ltis not allowed to use a positioning control that enters a loop and the loop can only be
escaped by a conditional JUMP instruction alone when the condition is satisfied.
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(4) Jump destination positioning data number and execution condition

The “jump destination positioning data number” and “execution condition” of the JUMP instruction

are set in the dwell time and M code.

(a) Jump destination positioning data number
With the JUMP instruction, the dwell time area is used for setting jump destination
positioning data numbers 1 through 600.
The jump destination positioning data number can be used to set the positioning data

number of other than itself.

For example, if a JUMP instruction is set in positioning data number 5, positioning data

numbers other than 5 can be set.

(b) Execution conditions

1)  With JUMP instructions, the M code area is set as the condition data numbers for which

execution conditions are set.

« 0 is the setting for an unconditional JUMP.

« 1 to 10 are the setting for condition data numbers.

2) The condition data of the JUMP instruction uses the condition data of the block start.
Set the condition data of the JUMP instruction for the condition data of the block start,

and specify the set condition data number using the JUMP instruction.

3) Among the condition data of block start, "simultaneous start” cannot be set as the
execution condition of the JUMP instruction.

(5) Setting example of positioning data *'

Positioning data is set for positioning data number 1 of axis 1 under the conditions listed below.

Item

Positioning control

Peripheral device setting data

Positioning | Operation pattern

Continuous locus

Continuous locus

identifier Control method

JUMP instruction

JUMP instruction

Acceleration time selection

Setting not necessary

Deceleration time selection

Setting not necessary

Positioning address/travel increment

Setting not necessary

Circular address

Setting not necessary

Command speed

Setting not necessary

Dwell time
(JUMP destination positioning data
number) *2

500

500

M code (execution condition) *2

1

1

* “_" No relationship with the control. The initial value or any other value can be used.

*1: See Section 11.2 for details on the positioning data.

*2: The value inside ( ) indicates the data when the JUMP instruction is executed.
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6.2

Operation Pattern of Positioning Control

The operation pattern is used to control the type of operation to be performed among the plural
positioning data. :

The operation pattern includes the foliowing types:

o Individual positioning ———————— Individual positioning control  (operation pattern: 00)
(positioning completes)

o Continuous positioning —: Continuous positioning control (operation pattern: 01)
(positioning continues) Continuous locus control (operation pattern: 11)

(By using the “continuous locus control” operation pattern, the function almost equivalent to the
uniform speed control can be realized.)

6.2.1 Individual positioning control (operation pattern: 00)

This is set when executing positioning of a single data item only. If the dwell time is specified,
positioning is completed after the specified time has elapsed.

Speed Positioning completes (00)

Dwell time

—» Time

-,---.--
Q
zZ

OFF

Positioning start

Start complete

Tl LELTTLE GEEETTY SEEELY &

BUSY

Positioning complete OFF

Fig. 6.5 Operation during individual positioning control

For block positioning, this data is the last data of a block (the operation stops after this data is
processed).
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6.2.2 Continuous positioning control (operation pattern: 01)

(1) The operation always decelerates each time positioning of one positioning data is completed, and
begins to accelerate for processing the next positioning data after the command speed of the
D75P2 reaches 0.

If a dwell time is specified, acceleration is performed after the specified time has elapsed.

(2) With the operation by continuous positioning control (01), positioning of the next number is
automatically executed. Be sure to set the operation pattern “00” for the last positioning data to
complete positioning.

If the operation pattern is “positioning continues” (01 or 11), the operation continues until the
operation pattern 00 is found.

Therefore, if the operation pattern 00 is not found, the operation can be executed up to data
number 600.

Dwell time
Sp‘eed Positioning continues (01)  / ;

Positioning continues (01) > >

Address (+) direction /

Time

Address () direction E
Positioning}
completes (00);

Speed

Positioning start OFF

' ON
Start complete

' ON
BUSY

]

Positioning complete OFF

Fig. 6.6 Operation during continuous positioning control
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6.2.3 Continuous locus control (operation pattern: 11)

(1) Continuous locus control : -

(a) Speed is changed between the speed of positioning data currently being positioned and that
of positioning data to be positioned next.
The speed is not changed if the current speed and next speed are equal.

(b) When the command speed setting is —1, the speed used in the previous positioning
operation is used.

(c) The dwell time is ignored even if it is set.

(d) With the operation by continuous locus control (01), positioning of the next number is
automatically executed. Be sure to set the operation pattern “00” for the last positioning
data to complete positioning.
if the operation pattern is “positioning continues” (01 or 11), the operation continues until the
operation pattern “00” is found.

Therefore, if the operation pattern 00 is not found, the operation can be executed up to data -~
number 600. -

(e) The patterns for speed switching include the “early speed switch pattern” in which speed is o
changed at the end of the current positioning, and the “standard speed switch pattern” in T
which speed is changed at the beginning of the next positioning.

Continuous locus control —E Standard speed switch mode
Early speed switch mode

Speed Positioning continues (11)

Dwell time

Positioning continues (11)

Address (+) direction /

Address (-) direction

Positioning
completes (00)

» Time

4
Speed

OFF

Positioning start

\\/'
Start complete
' ON -
BUSY
Positioning complete OFF

Fig. 6.7 Operation during continuous locus control

| Point ] -
With the D75P2, speed variation can be eliminated by setting to the adjacent passing mode(see
Section 6.2.3 (5)).
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(2) Conditions of stopping after decelerating during continuous locus control

The continuous locus control normally does not decelerate to stop. However, it does decelerate
before stopping and the speed once reaches 0 in the following cases:

{a) When the operation pattern of the positioning data currently being executed is “continuous
locus control: 11~ and the travel directions of the positioning data currently being executed
and that of the next positioning data are different (see Points).

v
1

Positioning data number 1
Operation pattern: 11

Speedis 0

Positioning data Number 2
Operation pattern: 00

{b) When the operation pattern of the positioning data currently being executed is “continuous
locus control: 11” and the travel increment of the next positioning data is “0.”

(¢} When step operation is being executed (see Section 7.11).
(d) When there is an error in the positioning data to be operated next.

‘ Point I

(1) Checks are performed only in the direction of travel along the reference axis during interpolation operation.
Therefore, automatic deceleration is not performed when there has been no change in the direction of travel
along the reference axis.

This may cause the counter-party axis of interpolation to reverse abruptly.
To prevent the counter-party axis of interpolation from reversing the rotation abruptly, do not set the passing
point to “continuous locus control (11),” but to “continuous positioning control (01).”

[Positioning by interpolation] [Operation of reference axis] [Operation of the counter-party
axis of interpolation]

\)

£ |Positioning Pasitioning , . , .

S ldata data ‘ ! ] :

§' number 1 number 2 ! ! :

by ; ; :

2 ' : '

g ) H 1
S ' ' >t

o i : ,

= ' ) H

— . 1 1 1

Reference axis ! ! :

Positioning ! - :

data number 1 ... continuous locus control . . H

1 . ' 1

Positioning ! Positioning ! : ‘

data number 1 data number 2 Positioning + Positioning 1

data number 1 data number 2

(2) |f either the travel direction of the positioning data number currently being operated or that of the next
positioning data number is undergoing the circular interpolation control, automatic deceleration is not
performed.
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(3) Handling the speed

(a) Use each positioning data to set the command speed for continuous locus control.
With the D75P2, positioning is performed at the speed specified by each positioning data.

(b) “~1” can be set for the command speed of continuous locus control.

By setting “—1” for the command speed, control is performed at the speed used for the

previous positioning data number.

(When the positioning data is set via a peripheral device, “—1” is displayed for the command

speed.)

1) By setting the command speed to “~1” when performing uniform speed control, it is no

longer necessary to set speed for each positioning data.

2) When “-1”is set as the command speed, if the speed is changed while the previous
positioning data number is processed, the control can be continued at the speed that

was set during the speed change.

3) When -1 is set for the command speed of the first positioning data at start, a “no
command speed error (error code: 503)” is generated and positioning will not start.

[Relationship between command speed and current speed]

Speed P1 P2 P3

P4 P5

3000 P

2000 v

1 ]

1000 Yo
Command speed 1000 13000 -1
Current speed 1000 i3000: 3000

t

]
1
T
1
1
[l
[l
]
]
1
t
1
T
1
]
t
]
1
1
1
[
]
1
[}

-1 -
3000 13000

The current speed is changed even if it does not
reach the new speed value after change in P2.

Point ]

Section 6.2.3 (5)).

With the D75P2, speed variation can be eliminated by setting to the adjacent passing mode(see

1) With the D75P2, the latest value of the command speed set by the positioning data number
and that of the speed set by a speed change request are retained as the current speed, and
the current speed is used for control when —1 (current speed) is set as the command speed.

2) Depending on the relationship between travel increment and change speed, the feed speed
may not reach the new speed value. Even in such a case, the current speed is updated.
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(4) Switching the speed
(a) Standard speed switch mode

1) If command speeds of the positioning data number currently being operated and the
positioning data number to be operated next are different, first the positioning point of
the previous operation is reached, then the speed is switched to the specified speed by
performing acceleration or deceleration.

2) When acceleration or deceleration is performed to reach the command speed specified
by the positioning data to be operated next, the parameter of the positioning data
number that executes acceleration/deceleration is used.

Note that the speed is not switched if command speeds are the same.

Speed
switch

v Dwell time

jj‘

Positioning |

1 01 0o

Operation pattern

Paositioning start

r-t

Start complete

BUSY

IR RN NI SR S SRR S PP

1
:
]
1
:
:
:
1
1]
i
1
)
"
i
i
)
;
"
1
;
)
Positioning complete Oi,____f—l_ﬂ ?_l

Fig. 6.8 Operation for standard speed switch mode

3) Speed switch condition
When travel increment is less than required for the set speed and the set speed is not
reached even if acceleration or deceleration is performed, acceleration or deceleration
is performed so that the speed approaches the set speed value.
Also, if the speed exceeds the travel increment when automatic deceleration is
necessary (for example, when the operation pattern is 00 or 01), the operation
immediately stops at the positioning address and a “travel distance shortage warning
(warning code: 513)” is generated.

[When speed cannot be switched in P2] [When travel increment is small during automatic deceleration]
When the relationships among the Since the increment of travel necessary for automatic
speeds are P1 = P4, P2 =P3, Pt < P2; deceleration cannot be secured, the operation immediately stops

when the speed = 0.
P1 P2 P3 P4

Positioning address
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(b) Early speed switch mode

1)

2)

If the command speeds of the positioning data number currently being operated and
the positioning data number to be operated next are different, speed is changed at the
end of current positioning, to the speed specified by the next positioning data number.

When acceleration or deceleration is performed to reach the command speed specified
by the positioning data number to be operated next, the parameter of the positioning
data number following the positioning data number that executes
acceleration/deceleration is used.

Note that the speed is not switched if command speeds are the same.

N A \ Dwelltime ! |
Positioning ‘ ; li i i ! ! >t
Operation pattern é 1 E. 1 ;. 1 i 01 i 00 | ~—
toN ¢ : E !
o OFFN Lo : : ’.
Positioning start ! ! ! ! )
v : | e a |
OFF| b ; E E
Start complete : ! ! ! 1 ! L
1 ON i ‘ : , i
A ] t ] ]
BUSY OFF P ; g
i TON . H :
OFF ! | l l I
Positioning complete T J J t:_l ﬂ ﬂ
Fig. 6.9 Operation for early speed switch mode
3) Speed switch condition
When travel increment is less than required for the set speed and the set speed is not “~
reached even if acceleration or deceleration is performed, acceleration or deceleration
is performed so that the speed approaches the set speed value.
Also, if the speed exceeds the travel increment when automatic deceleration is
necessary (for example, when the operation pattern is 00 or 01 ), the operation
immediately stops at the positioning address and a “travel distance shortage warning
{warning code: 513)” is generated.
[When speed cannot be switched to the P2 speed in P1] [When travel increment is small during automatic
When the relationships among the speeds deceleration]
are P1=P4, P2 =P3, P1 <P2: Since the increment of travel necessary for

P2

automatic deceleration cannot be secured, the
operation immediately stops when the speed = 0.

Positioning address
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(5) Adjacent passing mode of interpolation operation during locus control
(a) Positioning-address passing mode and adjacent passing mode

7

2)

[Locus of positioning-address passing mode]

Speed positioning
address

Locus of
positioning
data number 3

Positioning-address passing mode (default)

The positioning-address passing mode performs control so that the specified
positioning address is always passed through when completing each positioning data.
Therefore, the output speed may drop during each positioning-address passing, and
this may cause a problem for the control.

Adjacent passing mode (set “1” in the buffer memory at 66 and 216)

The adjacent passing mode carries over the remainder of travel increment produced at
the end of each positioning data to the next positioning data so that position adjustment
is not executed, which prevents output speed drops and mechanical vibrations due to
speed changes.

However, because it carries over the remainder of trave! increment produced at the end
of each positioning data to the next positioning data, the locus passes the area
adjacent to the specified positioning address.

{Locus of adjacent passing mode]

Locus of
positioning Speed positioning
data number 4 address

Locus of
positioning
data number 3

Locus of
positioning
data number 4

Speed drops Speed does not drop

Positioning data
number 3

t - >t

Positioning data Positioning data
number 3 number 4

Positioning data
number 4

1 !
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(b) Precautions

1)  When performing continuous locus control in the adjacent passing mode, output
abruptly reverses if the travel direction of the reference axis changes when processing
moves on to the next positioning data number from the current positioning data number.
If the sudden reversal of output affects the mechanical system, perform control using
the continuous positioning control.

(In the case of the positioning-address passing mode, a change in the travel direction of
reference axis triggers an automatic deceleration.)

[Locus of continuous focus control]

Axis 2
1
Positioning data number 2
Positioning data number 1
> Axis 1
(reference axis)
{Output speed of axis 1}

(a) Positioning-address passing mode (b) Adjacent passing mode

A v

o Output reverses
Paositioning Positioning abruptly
data number 1 data number 1
t t
Positioning Positioning
data number 2 data number 2

[Output speed of axis 2]
(a) Positioning-address passing mode (b) Adjacent passing mode

\ v

T

Positionin Positionin Positioning Positioning
data numt?er 1 data numt?er o data number 1 | data number 2
-t
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3)

During the continuous locus control of circular interpolation in the adjacent passing
mode, the positioning address number currently being executed minus the remainder of
travel increment replaces the starting-point address of the next positioning data
number.

Therefore, circular interpolation control cannot be performed using the increment
system.

Also, because the starting-point address is replaced, a “large circular error gap (error
code: 506)” may occur.

In this case, adjust the “allowable circular error range setting.”

Starting-point address Address specified by positioning
of positioningdata . 47 data number 1

number 2 in adjacent g T T

passing mode

Positioning data
., number 2
Positioning data
number 1

Locus of

"./ positioning-address

Locus of adjacent passing mode

passing mode

In the adjacent passing mode, if the circular interpolation control with the specified
center point is performed by specifying continuous locus and if the starting-point and
positioning addresses are set at the same position, two data numbers form a round.
This is because the starting-point address of the second data is shifted for the
remainder of travel increment produced by the first data.

[Positioning-address passing mode] [Adjacent passing mode]

Locus of positioning

Starting-point address of data number 2

positioning data number 1

Starting-point
address of
positioning data
number 2

-
-

).

Locus of positioning
data number 1

it goes around twice since the
starting-point address of positioning
data numbers 1 and 2 are the same.

4)

If the travel increment specified by a positioning data number is small when performing
continuous locus control in the adjacent passing mode, output speed may not reach the

command speed.
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6.3

Starting Positioning Control

This section describes the start method of positioning control and the start input.

6.3.1

Overview of start

The start methods of positioning control include the individual data (one block) start and block start.
With block start, “start from the first point” or “start from the nth point” can be selected.

M

Individual data (one block) start

(a) This performs positioning from the positioning data number at which positioning was started,
to the positioning data number whose positioning pattern is set to “positioning completes

(00).”

(b) When performing individual data start, set the positioning data number to be started in the
buffer memory for setting positioning start number as shown below, then start positioning.

Axis number | Buffer memory
Axis 1 RWwm
Axis 2 RWwm + 8

—— Example -—-—-—————roeooooilo e - —_——

The following shows the program when starting positioning data number 1 of axis 1.

LB

of axis 1

Error detection

]

!

I

1

: D75P2

1 N N -

| Buffer memory Drive moduie

1

: H Control by

i positioning

1 data number 1

I

| — s Ry

|

: PC CPU !

: ON

[ .

: ' /O signal *: When positioning is started

i during the next scan of the scan
| > my that completed positioning, enter
: (n+1)0 RXn1 as the interlock so that

{ positioning starts when RXn1 is

H T . . turned OFF after RY(n+1)0 has

: been turned OFF.

: [Sequence program]

I

I Start .

1 command  RY(n+1)0 RXn1 RXnO Setting of
| - 1 ] —[TOP HO RWwm K1 K1 JH positioning
% Positioning Positioning D75P2 data number 1
| start start ready

| signal complete L
I of axis 1 signal of l——{SET RY(n+1)o - Fositioning
: axis 1 start

: RY(n+1)0 RXn1 RXn4 _
, {1 {4 P— {RST RY(n+1)0 - Foeitioning
! BUSY signal P

1 of axis 1

! RXnA

t I L

|

I

|

|
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{2) Block start

(a) With block start, multipie consecutive blocks are automatically started at one time.

(b) Block start method

1)  When performing block start, set “7000” or “7001 to 7010” in the buffer memory for
setting the positioning start number, then start positioning.
If “7000” or “7001 to 7010” is set in the buffer memory for setting the positioning start
number, operation starts using the positioning data number set in the buffer memory for

block start.

Axis number Buffer memory address for block start
Axis 1 4300 to 4349
Axis 2 4550 to 4599

2) Set the complete/continue setting and the positioning data number for start in the buffer

memory for block start.

b15

a300[ o [o[ofofofofofofol1]1]o]o]1]0]0]

| Positioning data number

1 to 600

— Complete/continue setting
* Complete: 0
* Continue : 1

¢ When setting the complete/continue and the positioning data number for start in the
buffer memory for block start, use hexadecimal values.
Positioning data number 100 is converted to “64H" in hexadecimal. Set to H64
when setting to complete and H8064 to continue.

l Command RY(n+1)0
{1 LY

Set 8064H at the buffer

' 1 4]
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(c) With block start, “start from the first ppint” or “start from the nth point” can be selected.
To select “start from the first point” or “start from the nth point,” use the buffer memory for
storing positioning pointer number as shown below.

Axis number Buffer memory address for the Setting range
positioning pointer number storage
Axis 1 1178 « 1 to 50: Start from the specified point
Axis 2 1228 « Other than the above: Start from the first point

1) If start is executed without setting the pointer number that performs start in the buffer
memory for the positioning pointer number storage, positioning from the first point can
be performed.

Buffer memory for the positioning
pointer number storage

1178] © | Stert 1st poin
2nd point| 10

1150{ 7000 | 3rd point| 30 _
4th point| 50 e
6th point| 100

2) Positioning can be started with any point number by setting the desired pointer number
in the buffer memory for the positioning pointer number storage prior to starting.
A maximum of 50 points of positioning data numbers can be preset for block start, and
positioning can be performed by switching the point number.

Buffer memory for the positioning
pointer number storage

1 178[ 5 l 1st point| 1
2nd point| 10
1150| 7000 | 3rd point| 30
4th point| 50
Start .
————» 5th poin
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~— Example - =" e -1

The following shows a program that performs block start of the 5th point of axis 1

Positioning

! ]
! 1
! I
! ]
! |
| t1 I
start RY(n+1)0 RXn1
: 11 4( X ) [ye ?ﬁpo Set 5 in the buffer | | Block start :
| it LA LA L4l memory 1178 point setting |
1 Positioning  Positioning ~ D75P2 X
| start start ready i
: snag:izl 10f csti)n:‘;:le;? Set 7000 in the buffer | | Block start :
! agxis 1 memory 1150 setting |
J !
! |
: L [SET Ry(eyo HPositoning |
] start |
! |
| RY(n+1)0  RXn1 RXn4 costioning |
11 11 ¥ r
| 1t 11 rgi { RST RY(n+1)0 H complete 9 i
! BUSY signal !
i of axis 1 1
! RXnA I
I 11 1
i ! ]
1 Error detection !
1 of axis 1 |
! I
e o e e e e e e e e e e e e e e e e e e -

(d) Block positioning operation
1)  When the positioning start signal is turned on, positioning starts with the positioning
data number set in the first point of the buffer memory for setting positioning start data
in the following conditions:
Buffer memory for positioning start number storage: 7000 to 7010 *2
Buffer memory for setting positioning point number: Other than 1 to 50

2) When the of;eration pattern of the positioning data is “positioning continues,” operation
with respect to the current positioning data is performed first, followed by the operation
with respect to the next positioning data number. The next positioning data number of
the positioning data previously operated will be processed next.

For example, if the data number operated previously is 10, positioning data number 11
will be processed next.

3) When the operation pattern of the positioning data is “positioning completes,” the
operation with respect to the positioning data is performed first, then the processing of
the first point is performed.

If the complete/continue setting of the first point is set to “complete” at this time, the
operation is terminated (BUSY signal turns off).

If the operation pattern of the first point is “continue,” the points are updated and
operation starts with the second point.

~1: vhen positioning is started during the next scan of the scan that complsted positioning, enter
RXn1 as the interlock so that positioning starts when RXn1 is tumed off after RY(n+1)0 has
been turned off.

*2: When using 7001 to 7010, the positioning start data, positioning special start data and
condition data can only be set using a peripheral device (SW1IVD-AD75P).
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4) Points are updated until “complete” appears.

However, the point can be updated until it reaches 50.
When the point exceeds 50, operation is terminated and a “no operation complete
setting warning (warning code: 505)” is generated.

[Positioning start data setting]

Complete operation: 0

Positioning
Point Positioning start data data number  Qperation pattern
1 |continue! 20 1
2 CompleteE 30 20 11
' i ! 21 11
! ! ! 50 points
' i ' 22 11
49 23 01
50 ; 24 00
1 bit 15 bit
Positioning data number 30 00
Continue operation : 1

Operation pattern
00: Positioning completes
01: Continuous positioning control
11: Continuous locus control
10: Error

Fig. 6.10 Block positioning process (1)
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[Process sequence]

For the above settings, the sequence of processed positioning data number is as follows:

* 20 — 21 — 22 — 23 — 24 — 30 — (Operation complete)

Positioning

00 00

01

Operation pattern

30

24

23

Data number

Point number

Point complete/

Continue

[=)] b =4

£ 8 o
§ & 32
4 2 £
] g 8
& 2

- = : 4
: 3 B
o o @«

OFF

Positioning complete

BUSY

Fig. 6.10 Block positioning process (2)
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6.3.2 Start method

This section describes the start method for positioning.

Start positioning for interpolation control on the reference axis only.

By starting positioning of the reference axis, interpolation control is performed using the reference and
auxiliary axes.

If positioning is started on both the reference axis and interpolation axis, the errors listed below occur
and positioning will not start:

e Reference axis : BUSY interpolation on the counter-party axis (error code: 519)
« Interpolation axis : Control method setting error (error code: 524)
Started during operation {(warning code: 100)

(1) Start by positioning start signals
(a) Upon positioning start signal becoming on, the start complete signal and BUSY signal are
turned on, then positioning operation is started.
The BUSY signal being turned on tells that the axis is in operation.
(b) When the positioning start signal turns off, the start complete signal also turns off.
If the positioning start signal is on even after positioning has been terminated, the start
complete signal also remains on.
(c) If the positioning start signal is turned on again while the BUSY signal is on, a “started
during operation warning (warning code: 100)” is generated.
(d) When the axis operation reaches the final phase of positioning, the processing varies
depending on whether or not the next positioning is required.
1) When the next positioning is not required
« If a dwell time has been set, positioning is completed after the set wait time has
elapsed.
e Upon completion of positioning, the BUSY signal turns off, then the positioning
complete signal turns on. However, it does not turn on during speed control or
when the positioning complete signal ON time is set to “0.”
¢ When the positioning complete signal ON time elapses, the positioning complete
signal is turned off.
2) When the next positioning is required

¢ If a dwell time has been set, it waits until the set wait time has elapsed.
+ When the set dwell time has elapsed, the next positioning starts.
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Positioning

Positioning start

Start complete®

BUSY

Positioning complete w

RPN P PGSy U S P R

»>——= Dwell time /—_\
) ]
4 \
] ]
] L]
; :
) '
; :
i i
1 !
1 1
i i

i

Fig. 6.11 ON/OFF timing of each signal upon startup of positioning

*: It does not tur ON when started by an external start signal.

(2) External positioning operation start

(a) Positioning operation can be started by turning ON the external start signal.
(The same processing as the positioning operation start by the positioning start signal can
be performed. See (1) in Section 6.3.2.)

(b) When performing positioning operation by an external start signal, the following settings are

required:

1)} External start function selection :

— 2) External start valid setting

External positioning start (0)

: Set to enable external start (1). The operation

cannot be started by the external start signal with the
initial set value (0: disable external start).

(c) Start complete signal does not turn ON when started by an external start signal.

Point l

When using external positioning operation stant, write the start data number beforehand using a
sequence program, then start the operation via an external input.

Therefore, since an external input starts the operation when the external positioning operation
start is used, variation in start times due to the PC’s scan time can be eliminated.

The buffer memory addresses for selecting external start function and enabling external start are

listed below.
Axis number Buffer memory
Externai start function selection External start valid setting
Axis 1 62 1171
Axis 2 212 1221
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4300
4301
4302

4348
4349

6.3.3 Special start

(1) Special start

The following controls are feasible when using the special start:
« Initiate positioning control after positioning has been started when the specified condition is
satisfied.
« Repeat processing for the specified point by a single start
e Simultaneous start (maximum 2 axes)

(2) Setting the special start

(a) Use “positioning special-start data area” and “condition data area” of the buffer memory to
set special start conditions.
The positioning special-start data area and condition data area have the areas that
correspond to the 1st to 50th points of the positioning start data area for block start.
(The special start data and condition data can be set in the edit mode of a peripheral

device.)

Positioning start data area Positioning special-start data area Condition data
1st point 4350 1st point 4400 to 4409 1st point
2nd point 4351 2nd point 4410 10 4419 2nd point
3rd point 4352 3rd point 4420 to 4429 3rd point
49th point 4398 49th point 4480 to 4489 9th point
50th point 4399 50th point 4490 to 4499 10th point

* The above indicates the addresses of axis 1.

(b) If the instruction code for special start is set in the positioning special-start data area in the
buffer memory at the time of block start, positioning starts using the conditions set in the
condition data area.

If the instruction code is not set in the positioning special-start data area in the buffer
memory, a normal start is performed (control is initiated when positioning starts).
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Start
RWwoO

(¢) When axis 1 is started, the simultaneous start of axes 1 and 2 is performed in the following
flow.

1)

Do
D1
D2
D3
D4
D5

Outline of operation

Positioning special- Condition
4350 Startdataarea 4400 to 4409 data area
7000 —_— | Setsimuitaneous »| Setthe positioning Start po;itioning
4 start and condition data number of axis 1
data number of axis 2 Start positioning
of axis 2
Set the block start Check the instruction code for Check the axes that perform
special start and condition simultaneous start.
data number to be used.
2) Sequence program setting
+ The set data and the D75P2 buffer memory
PC CPU D75P2 buffer memory
0AQ5H | ™1 4400 Condition identifier

0 4401 Vacant

0 Write 4402 Address

0 4403

0 4404 Positioning data number of axis 1

20 4405 Positioning data number of axis 2

4406
4407
4408 Vacant
4409

The user can arbitrarily set.

1st point address of the condition data
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* Sequence program

Simultaneous 0 *2,*3
start settin
g RY(ne1)o Rxn1 RXnO Set 7000 in the buffer

11 74l P r 4! memory at 1150

Set 0301H in the buffer
memory at 4350

[ MOVP HAO5 DO H
———— [ FMOVP k0 D1 K3 H
L {TMOVP KO D4 H

s

————— ] MOVP K20 D5 1

Set values in the buffer
memory at 4400 to 4405

*2

L——— {SET RY(n+1)0 H

2 2 *2
RY(n+1)0 RXn1 RXn4 2
1 1l 4 [RST RYM+10

(d) See Sections 11.3, 11.4 and 8.9 for the instruction codes and condition data for special start.

*1: Setting contents of condition identifier

b15 o bO
44000101 0:0[110:110[0{0j0!0{0i1:0i1]
\ >

A

g

l—' Target of the condition (positioning data number)

Condition operator (simultaneous start)

*2: Set this so that it matches the I/O number of the D75P2 loading position.

*3: When positioning is started during the scan immediately following the scan that completed
positioning, enter RXn1 as the interlock so that positioning starts when RXn1 is turned off after
Remote station ready signal has been turned off.
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6.3.4  Setting the bias speed at start
(1) Bias speed at start

(a) The bias speed at start is the minimum start speed, which can be used to start motor
rotation smoothly when using stepping motors, etc.

(b) With the D75P2, the bias speed at start can be set in the buffer memory.
(c) The set bias speed at start is valid for positioning, home position return and JOG operation.

\

b1

Speed limit value -

P Y
. . i % Positioning speed, home position
Operation when the bias ‘" /— v, retumn speed, JOG speed

speed at start is set \ Operation when the bias
speed at start is not set

T

Start bias speed ' b

Acceleration time i Deceleration time i

(2) Setting method
(a) The bias speed at start is set in the buffer memory listed below.

(b) When using bias speed at start, write the bias speed at start into the buffer memory listed
below.
When not using bias speed at start, set the buffer memory listed below to “0.”

(c) The data for bias speed at start that has been written to the buffer memory listed below
becomes valid at the rise of the remote station ready signal (off to on).

Buffer memory Item Setting range Initial value
Axis 1 Axis 2 mm inch degree pulse
12 162 Bias speed at start | 1 to 37500000 x 1 to 37500000 x 1 to 37500000 x 1 to 62500 0
13 163 10~ mm/min. 10~ inches/min. 10~ degrees/min. | pulse/sec.
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6.4 Stop of Positioning Control

This section describes possible factors that stop an axis during positioning.

6.4.1 Stop command and stop factors

(1) The stop command and stop factors are listed in Table 6.1. They are classified into “stop of
individual axis” and “simultaneous stop of all axes.”
(a) For the stop command and stop factors for individual axis, only the axis whose stop
command is turned on or for which a stop factor occurs stops.
However, if a stop command or stop factor arises for either one of the axes undergoing an
interpolation control execution, both of the axes performing the interpolation control stop.

(b) For the simultaneous stop command and stop factors with respect to all axes, all axes stop
when the stop command turns on or when the stop factor occurs.

(2) The stop commands and stop factors for which stop after deceleration or rapid stop can be
selected, are classified into stop groups 1 to 3.
Use an extended parameter to set stop after deceleration or rapid stop for each stop group.
(a) Stop group 1: Fatal stop factors ~

(b) Stop group 2: Emergency or equivalent
(c) Stop group 3: Intentional stops and relatively safe errors
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Table 6.1 A list of stop processing by stop factors and operation status

Stop factor Positioning Home JOG Manual pulse | Stop axis Axis operation M-code on
4 position | operation generator status after stop | signal status
return *5 operation
—_— Drive module ready off *' |iImmediate stop Immediate Individual |Error No change
(servo ready off) stop axis
Error occurrence during
continuous locus operation
*2
Stop group 1 |External high-limit switch | Stop after deceleration/rapid stop Immediate Individual |Error No change
on stop axis
External Low-limit switch
on
Stop group 2 |Software stroke limit out of | Stop after deceleration/rapid stop Immediate Individual Error No change
range stop axis
“Stop” key input from All axes
peripheral device *3
Remote station ready Turns off
signal off
Stop group 3 [External stop signai ON *6 | Stop after deceleration/rapid stop Immediate Individual |Stopped/standby |No change
stop axis
Axis stop signal ON *6
Axis error occurrence Error
(other than stop group 1
and 2)
Test mode error

*1: This is a hardware stop processing of the drive module.

*2: For the software stroke limit valid/invalid at JOG operation and manual pulse generator
operation, select using “software stroke limit valid/invalid at JOG operation and manual pulse

generator operation” of the axis control data in the buffer memory.
Operation is normally performed up to the positioning data immediately preceding the

*3:

positioning data in which the following errors occur, then stops immediately.

e Out of linear travel increment range  (error code:

+ Large circular error gap

o Travel outside stroke limit (+)
« Travel outside stroke limit (—)

o Auxiliary point setting error

¢ Endpoint setting error

¢ Center point setting error
« Radius out of range

*4:

speed/position switch control.

*5;
speed.

(error code:
(error code:
(error code:
(error code:
(error code:
(error code:
(error code:

504)
506)
511)
512)
525)
526)
527)
544)
indicates positioning during positioning control using positioning data, speed control or

Indicates home position return that is travelling at the home position return speed or creep

Point |

*6: Even if an external stop signal or axis stop signal is turned off while the start signal is on, it
will not start abruptly (the start signal is valid only when it rises (off to on)).
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‘ Point I

Positioning speed

The operation stops as soon as the set positioning address is reached while decelerating to stop.

,——— Stop factor

Processing for stop after
deceleration

Stopped at the positioning
address

Actual deceleration time

h
]
1
]
1
1
'
[l
1
]
1
]
]
1
1
'
'
'
"
1
I
1
1
]
1
1
)
1
1
1
1
1

6-57

N



6. Positioning Function MELSEC-A

6.4.2 Stop processing and priority

(1) Stop processing

There are three types of stops during operation: stop after deceleration, rapid stop and immediate
stop.
(a) Stop after deceleration *!

This is the stop by “deceleration times 1 to 4" of the base and extended parameters.

Use the positioning data to set which of the deceleration times 1 to 4 is to be used.

(b) Rapid stop *1

This is the stop by the “rapid-stop deceleration time” of the extended parameter.
(c) !mmediate stop

This is the stop that does not perform deceleration processing.

The D75P2 immediately stops pulse output, but it does not completely stop until the
processing for the pulse standing in the drive module error counter is finished.

Speed limit value Speed limit value

.................. \ e meemmm———ann
\ Stop factor ' rapid stop factor /— Stop factor
Positioning speed Positioning speed Positioning speed
Stop Stop Stop
Actual deceleration Actual rapid-stop
time *2 deceleration time *2
, R Completely stops after the processing
Set dgceteratlon Set rapid-stop 2 for the pulse standing in the drive
time deceleration time module error counter is finished.
(a) Stop after deceleration (b} Rapid stop (c) immediate stop

Fig. 6.12 Outline of stop processing

*1: To select stop after deceleration or rapid stop, use the “rapid stop selection for stop groups 1 to
3" of the extended parameter (the default setting is stop after deceleration).

*2: See Section 7.9.1 for the actual deceleration time, set deceleration time, actual rapid-stop
deceleration time and set rapid-stop deceleration time.
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(2) Stop processing priority
The following shows the stop processing priority of the D75P2.

(Stop after deceleration) < (Rapid stop) < (Immediate stop)

(a) While in deceleration (including automatic deceleration), the operation will stop from the
deceleration speed even if the deceleration stop command becomes on or there is a
deceleration stop factor.

(b) When the stop signal specified for a rapid stop is turned on or there is a rapid stop factor
while in deceleration, the rapid stop processing is executed from that point on.
However, if the rapid-stop deceleration time is longer than the deceleration time, the
deceleration stop processing continues even if a rapid stop factor is encountered while in the
deceleration stop processing.

- Example -———— =

The processing when a rapid stop factor is encountered while in the deceleration stop
processing is as follows.

Positioning speed Deceleration Positioning speed Processing for stop
stop processing after deceleration

I
| 1
1 1
! 1
| I
| I
i |
! |
1 |
| 1
| 1
: Rapid stop factor Rapid stop factor :
1 i
| 1
| i
i 1
1 §
: Stop Stop :
| ]
I i
| a 1
| I
I !
: Rapid-stop deceleration processing Continuation of processing Processing for :
1 for stop after deceleration rapid stop |
i |
! 1) When stop after deceleration time > rapid- 2) When stop after deceleration time > rapid- I
1 stop deceleration time stop deceleration time i
| ]
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6.4.3  Stop processing during deceleration

(1) During deceleration (including automatic deceleration), the operation stops from the deceleration
speed even if a stop is input.

(2) When a stop is input while decelerating for home position return, the operation stops from the
deceleration speed. The operation stops immediately in the case of the creep speed.

(3) If a stop factor that is specified as a rapid stop factor occurs while decelerating, the rapid stop
processing is executed from that point on.
The rapid stop processing during deceleration is executed only when the rapid stop time is
shorter than the stop time.

6.4.4  Stop processing during interpolation operation

(1) While in the interpolation operation, a stop signal to either of the axes in use stops the both axes.

(2) When a restart is performed while the operation is stopped, if positioning is being executed (i.e.,
the operating status of the axis is “stopped”), the operation resumes continuing the positioning. *
If it was waiting for a condition to be satisfied, it will wait again.

*.  See Section 6.5 for restart.
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6.4.5

Continuous-operation interrupt function

(1) Continuous-operation interrupt function

(a)

(b)

Start

If a stop command is turned on while executing continuous operation or continuous locus

control, immediate stop processing is executed.

The continuous-operation interrupt function is the function that terminates operation at the
positioning data number being executed. _

When a continuous-operation interrupt request is made, the operation is terminated at the
point the processing for the positioning data number being executed is terminated.

The status for each signal is as follows when the operation is stopped by the continuous-
operation interrupt function:

¢ Positioning complete signal : OFF

o BUSY signal : OFF

e M-code on signal : ON (if M code has been set)
OFF (if M code has not been set)

o Error detection : OFF

Stop processing when stop command is on

Stop processing at a continuous-

Stop command turned roce
operation interrupt request

on or a continuous-operation
interrupt request

Positioning data number 10

Positioning data number 11

Positioning data number 12

(2) Continuous-operation interrupt request

(a) The following buffer memory is used to set a continuous-operation interrupt request.

(b)

(©

Buffer memory Setting range Initial value
Axis 1 1181 0: Continuous-operation interrupt request 0
acknowledgment complete (set by the OS)
Axis 2 1231 1: Continuous-operation interrupt request
(set by a sequence program)

Use the following program to issue a continuous-operation interrupt request.

Continuous-
operation
interrupt
request  Ry(n+1)0
l 1L (I 1 ) Set 1 in the buffer memory
l ' I at 1181

When a continuous-operation interrupt request is made, the D75P2 turns off the continuous-
operation interrupt request upon completion of acknowledgment.
(Set 0 in the buffer memory at 1181 for axis 1).
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(3) Precautions

(a) When a continuous-operation interrupt request is made, the positioning is completed.
Therefore, positioning cannot be restarted once it is stopped.
If a restart request is made, it generates a warning (warning code 104: restart disabled).

(b) Even if the stop command is turned on after a continuous-operation interrupt request has
been made, the continuous-operation interrupt request will not be canceled.
Therefore, if positioning is restarted after it has been stopped by turning on the stop
command, the operation stops upon completion of the positioning data number to which a
continuous-operation interrupt request is made.

Axis 1

I
Continuation of el
positioning data ,4\ L
number 11 by restart o Positioning for the
o’ positioning data number

X 4 12 will not be executed.
Stop by turning or:\

the stop command

Positioning by the
positioning data number 11

> Axis 2

\Positioning by the positioning data number 10

(c) If stop after deceleration cannot be performed due to insufficient remaining distance when a
continuous-operation interrupt request is made during continuous locus control, the
interruption to the continuous operation is deferred until the positioning data indicated below
is processed:

o Positioning data number that can secure a remaining distance
¢ Positioning data number with “positioning completes” (pattern: 00)
« Positioning data number with “continuous positioning control” (pattern: 01)

Even though a continuous-operation interrupt request is made,
the operation cannot stop at the positioning data number that is
being executed due to insufficient remaining distance.

v Continuous-operation Stop processing when the operation
interrupt request could not stop at positioning data number 10
semensemmameeam—m——————— A

N A
Start \J \\‘
\ !
Positioning data number 10 Paositioning data number 11 Positioning data number 12
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6.5 Restartinc_:L Positioning Control

6.5.1 What is restart after a stop?

M

@)

Restart after a stop is the function that once stops the operation by turning on a stop signal, then
resumes positioning from the position it was stopped.

Axis 1

Positioning by positioning data number 11
Continuation of positioning
data number 11 by restart

\ Positioning by positioning
> data number 1

Stopped by a stop command

Positioning by positioning data number 10

Axis 2

Using restart after a stop enables continuous operation from the position where the operation was
stopped by a stop command, even if the following controls are being performed:

+ Positioning control by the increment system

Continuous operation control '

Continuous locus control

Block start

6.5.2 Specifying the restart after a stop

0

&

Use the following remote 1/O to specify a restart.

Remote /0 Setting range Initial value
Axis 1 RY(n+2)5 0: No restart 0
Axis 2 RY(n+4)5 1: Restart request (set by a sequence program)

After a restart, confirm the restart acknowledgment complete flag and reset RY(n+2)5 and
RY(n+4)5.

(Example) For one axis

RY(n+2)5
Restart request

RX(n+2)8
Single-axis restart
acknowiedgment
complete flag

---* 0§
———> Sequence program
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6.5.3 Precautions

)

@

@

@

Restart can only be executed while the operating status of the axis is “STOP.”
Restart cannot be executed when the operation status of the axis is other than “STOP.”

Do not restart while a stop command is on.

If restart is executed while stopped, an error (error code 106: Started during stop command on) is
generated, and the operating status of the axis becomes “ERR.”

Therefore, restart cannot be performed even if the error is reset.

Restart can also be executed while the positioning start signal is on.

However, do not set the positioning start signal from off to on while stopped.

If the positioning start signal switches on from off, positioning is performed from the positioning
data number set in the buffer memory at 1150 or from the positioning data number of the
specified point.

If positioning is terminated by a continuous-operation interrupt request, restart cannot be

performed. .
If a restart request is made, a warning (warning code 104: Restart disabled) is generated.
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7. Other Functions

7.1 Manual Operation

The manual operations of D75P2 include “JOG operation” and “manual pulse generator operation.”

7.1.1  JOG operation

(1) What is JOG operation?

(a) The JOG operation is to perform positioning control with a JOG start sighal.
The JOG operation is performed at the JOG speed of an axis control data when the JOG
start signal turns on, while the operation decelerates to stop when the JOG start signal turns
off.

(b) When using a peripheral device, the JOG operation can be performed in test mode.

(2) Acceleration/deceleration processing and JOG speed

(a) Acceleration/deceleration processing is controlled based on the JOG operation
acceleration/deceleration-time selection setting of an extended parameter, and the JOG
speed limit value of an extended parameter.

{(b) When performing the JOG operation, set the JOG speed in the remote register for JOG
speed setting.

(c) If the JOG speed is out of the setting range or 0 at the start of JOG operation, an axis error
wilt occur and thus the operation will not start.

(d) When the JOG speed exceeds the limit value of JOG speed, an axis warning will be
generated and the JOG operation is performed at the limit value of JOG speed.

At this time, the during-speed-limit flag turns on.

Point l
(1) The JOG speed is in the unit set by the basic parameter 1.
(2) Write the JOG speed in two-word units.

(3) The remote register for JOG speed setting is not backed up.
When the power of a PC is turned off, or a PC CPU is reset, set the speed again.

1) A JOG start signal is established for each axis.

Axis number Axis 1 Axis 2
Forward JOG start RY(n+1)6 RY(n+1)8
Reverse JOG start RY(n+1)7 RY(n+1)9

2) The JOG speed during the JOG operation is set in the remote register for JOG speed setting
listed below.

Axis number Axis 1 Axis 2
Remote register address RWwm+6, RWwm+7 RWwm+14, RWwm+15
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(3) Actions during JOG operation

When starting the JOG operation, the following actions will take place.

(a) When the forward/reverse rotation JOG start signal turns on, the acceleration processing is
performed in the specified direction at a specified JOG speed.

(b) When the JOG start signal turns off, the operation decelerates to stop.

JOG speed

Acceleration processing Deceleration processing stop

Forward JOG
operation

Reverse JOG operation

IR BRSSO S L L] LT TS

ON P P
Remote station ready * ﬁr E E E E
D75P2 ready oN | P P
complete OFF : : : T
ON P P
Forward JOG OFF ‘ - HE
; Pt loN P

Reverse JOG OFF ' § : L_e____
TON i i : E .

BUSY OFF Do ol

* See Section 3.3 on how to tum on the remote station ready.
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(4) Actions during stop signal ON (input)

(a) When a stop signal turns on during JOG start, the operation decelerates to stop.

(b) The JOG start signal is ignored while a stop signal is on.

(c) By turning a stop signal off and a JOG start signal from OFF to ON, the operation can be
restarted.

Ignores the JOG start signal OFF to ON
while a stop signal is on.

ON

Remote station ready * OFF

ON

o
z

(RPN SYSEI U, PR SRR

D75P2 ready o :
rea ]
complete OFFE
Forward JOG OFF ‘
Stop signal OFF )
BUSY

A

* See Section 3.3 on how to turn on the remote station ready.
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(5) Restrictions in JOG operation
(a) If, on one axis, both the forward-rotation JOG signal and the reverse-rotation JOG signal
turn on simultaneously, the forward-rotation JOG operation is performed.
If the forward-rotation JOG signal turns off and the operation stops, the reverse-rotation JOG
operation is performed when the reverse-rotation JOG signal is on.
(The reverse-rotation signal is validated when the BUSY signal turns off.)

(

Reverse JOG start signal OFF

'
1
1
]
]
1
]
[
i
]
'
1

Ignores the
reverse-rotation
JOG signal.

Vv Forward JOG signal
T T . .
E : | —— Reverse JOG operation
N i i
Forward JOG start signal ¢ T E E E
ON 5 P

F

DI S

ON

i

BUSY

(b) During deceleration triggered by the JOG start signal OFF, if an identical JOG start signal is
turned on again, the JOG operation is performed at the moment the signal turns on.

) / / JOG operation
i 4
A
A
' %
1 o "
ION ¥
JOG start signal  OFF l U l__‘______
ON

BUSY

QFF l — e
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{c} The JOG operation via the JOG start signal is not performed during a test mode caused by a
peripheral device.

Once the test mode of a peripheral device is canceled, the JOG operation is performed at
the startup (OFF to ON) of a JOG start signal.

Execute JOG operation

\

1 JOG operation disabled JOG operation disabled
during test mode © asitis not a startup of
(start error) a JOG start signal

|

During test mode QN

OFF

ON

:

JOG start signal  QFfF

N
(d) Ignores the JOG signal OFF to ON for 56.8 ms + the link scan time after a stop signal turns
off.
JOG operation
! i
ON ; ; ; {ON
Forward JOG start signal E lOFF ; E
iON | ;
Stop signal OFF H ,
' 56.8 ms i
Ignores the JOG
starnt signal startup.
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(6) Changing the JOG speed

(a) During the JOG operation, the JOG speed can be changed within the setting range of the
“JOG speed limit value” of the basic parameter 2.

(b) When changing the JOG speed, turn on the request for positioning-operation speed change
of an axis control data, or the external speed change of an external signal.

The “during-speed-change-processing fiag” of an axis monitor turns on during the speed
change processing.

Speed change to V2
Positioning action by V1

Speed change to V3

Speed change processing flag H H

Fig. 7.1 Operation timing of the during-speed-change-processing flag

(c) The JOG speed can be changed even while the during-speed-change-processing flag is on.

(d) Even if the speed is changed during deceleration caused by the JOG start signal OFF, the
deceleration processing continues. A warning is generated at this time.

(e) When the speed change value exceeds the JOG speed limit value, an axis warning will be
generated and the JOG operation is performed at the JOG speed limit value.

At this time, the during-speed-limit flag turns on.

1) To change the JOG speed, use the remote register and device listed below.

Axis number Axis 1 Axis 2
Remote register address | Speed change value RWwm+4, RWwm4+5 RWwm+12, RWwm+13
Device number Speed change request | RY(n+2)7 RY(n+4)7

2) The during-speed-change-processing flag is set in the device listed below.

Axis number Axis 1 Axis 2
Device number RX(n+1)1 RX(n+4)1
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7.1.2 _Manual puise generator operation

(1) What is the manual pulse generator operation?

{a) This operation is to perform positioning control using pulses entered from the manual pulse
generator. This is used to perform precise positioning manually.

(b) A maximum of three manual pulse generators can be connected to the D75P2.
A single manual pulse generator can operate a couple of axes simultaneously.

(2) Executing the operation of a manual pulse generator

(a) Setting the manual pulse generator operation-enable flag to “1 (enable) ” will turn on the
BUSY signal, entering the state of manual pulse generator operation enabie. ™
The positioning control can be performed using pulses entered from the manual pulse
generator.

(b) Setting the manual pulse generator enable flag to “O (disable) ” will turn off the BUSY signal,
returning to the state of manual pulse generator operation disable.

13 "2
—> *—100 ms

Stop the manual pulse
generator operation

—> 1

\
Axis movement ] /
' )
[}

Manual pulse ON Note 1
generator enable off |
flag _—J' ! !
I| ON ||
BUSY OFF I

Manual pulse
generator input

3
Start complete  QFF

]
]
'
]
’
1
]
i
1
1
1
1
L}
1

Manual pulse generator operation-enable status

*2: When there is no more input from the manual pulse generator, the last pulse is output from
the D76P2 one control cycle time (100 ms) behind.

*3: During the manual pulse generator operation, the start complete signal will not turn on.

*1) Use the device listed below to set the manual pulse generator enable flag.

Axis number Axis 1 Axis 2

Device number RY(n+2)9 RY(n+4)9

S
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(3) Control contents

(a) The travel increment and output speed of the positioning control via the manual pulse
generator operation are as follows:

+ Use the following expression to calculate the travel increment by the pulses inputted
from the manual pulse generator.

input pulses ne-pulse input-scale setting

[Travel increment] = [Number of] % [o Manual pulse generator's

:| x [Travel increment per one pulse]

* With the manual pulse generator operation, positioning is performed at the speed that
corresponds to the number of input pulses per unit time.
The speed during the manual pulse generator operation is not limited by the speed limit
value.

[Output speed] = Input pulse perone | Manual p.ulse generator‘§ « | Travel increment
control cycle time one-pulse input-scale setting per one pulse

(4) Note

(a) When the manual pulse generator operation is terminated, be sure to set the manual pulse
generator's enable flag to “0 (disable). ”
If the manual pulse generator is operated while the flag is set to “1 (enable),” an erroneous
positioning may be performed.

(b) If the manual pulse generator’s enable flag turns on during the BUSY state caused by the
positioning control, home position return or JOG operation, the “during-operation start
warning” occurs.

{c) During the manual puise generator operation, the torque limit value is controlled by the
parameter’s setting value or a new torque value.

(d) The manual pulse generator’'s one-pulse input-scale is operated, using the value of a
corresponding axis. Use the following values if it is out of the sefting range.

« Operate at 100 when the manual pulse generator's one-pulse input-scale is 101 or more.
e Operate at 1 when the manual pulse generator’s one-pulse input-scale is 0 or less.

(e) When the manual pulse generator operation is interrupted by a stop factor, the status of axis
operation after the stop enters “during stop” or “during an error, ” thus turning off the BUSY
signal.
if the manual pulse generator’s enable flag is changed from “0” to “1” after turning off the
stop factor, the manual pulse generator's operation-enable status begins.

(f) When the high/low limit switch turns off, the operation decelerates to stop.
After the stop, the pulse input in the direction of the high/low limit switch OFF is ignored.
The manual pulse generator can be operated by the pulse input in the direction of high/low
limit switch ON.

Manual pulse generator’s operation
]

I t

Manual pulse generator's
operation disable

E::j High/low limit switch
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7.2 Speed Change Function during the Positioning Operation

(1) What is the speed change function?

(@) The speed change function changes the speed to a specified speed at an arbitrary timing
during the following positioning operations:

Positioning control

Speed control

Speed/positioning switch control
o JOG operations

(b) The speed changes during the positioning operation include the “speed change via the
remote register for speed change” and the “speed change via the override function. ”

7.2.1  Speed change via the remote register for speed change

(1) Speed change via the remote register for speed change

The speed can be changed by setting the speed after a change in the remote register for speed
change and making a speed change request. ~ -
(a) The addresses of the remote register for speed change are as follows:

Axis number Axis 1 Axis 2 ~
Remote register address for speed change RWwm-+4, RWwm+5 RWwm+12, RWwm+13 -

(b) The speed change can be requested by either writing “1” to the device for speed change
request, or turning on the external speed change request * of an external signal.

Axis number Axis 1 Axis 2

Device number for speed change RY(n+2)7 RY(n+4)7

* : When using an external speed change request, it is necessary to set the “external start-function
selection” of extended parameter 2 to the “external speed-change request (1).”

Also, it is necessary to set “valid (1)” for the “external start valid” of an axis control data in the -
device used to set the external start valid listed below.

Axis number Axis 1 Axis 2

Device number for setting the external start valid RY(n+2)B RY(n+4)B -
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(2) Control contents
(a) In the following cases, a warning will occur and the speed cannot be changed.

« During deceleration due to a stop command
+ During automatic deceleration by position control

(b) [ the value set in the remote register for speed change exceeds the speed limit value, a
warning occurs and the speed limit value is used.

(c) When changing the speed during position control and the position control of the
speed/position switch control, if the remaining distance is not sufficient to change the speed,
control is performed so that the feed speed during the next control approximates to the new
speed value.

[11 When the speed is not specified for the next control data (current speed)

— The feed speed becomes the new speed value.
[2] When the speed is set for the next control data

— The speed change is canceled, and the operation is performed at the set speed.

< Control when a sufficient remaining distance cannot be secured to change the speed >

Positioning control Next control
P1 P2

New speed value -------ccoccomoono g [1] When the speed is not specified (current speed)

Specified speed at P2 - - 4t [2] When the speed is specified

’

Specified speed at P1  ------
/ 1)

The speed change request at the timing of 1) is temporarily suspended due to
insufficient remaining distance. The request is processed at the timing of 2).

(d) During the interpolation control, use the device for speed change request setting and the
remote register for speed change of the axis (reference axis) indicated below.

Interpolation axis Reference | Remote register address for | Device number for the setting
axis speed change of a speed change request
During interpolation control | Axis 1 RWwm+4, RWwm+5 RY(n+2)7
by axes 1 and 2

(e) The unit of reference axis is used for the unit of speed change when the control units vary
during interpolation (See (d) above).
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®

(@

During the speed-change processing, 1 is stored in the during-speed-change flag (the
device below). Upon completion of the speed-change processing, the flag becomes 0.

Axis humber Device number
Axis 1 RX(n+1)1
Axis 2 RX(n+4)1

Even when the operation pattern is continuous locus control (11), the operation speed can
be changed as soon as the speed change request is made.

However, the speed will not be changed if a distance required to change the speed to the
specified speed cannot be secured.

<Operation timing during the processing of positibning-operation speed change>

v Speed change to V2

Speed change to V3
Vi P 9

Positioning operation by V1

L

During-speed-change-
processing flag

(3) Speed change request with the new speed value at “0”

(a

(b)

()

(d)

When a speed change request is made with the new speed value at “0” during operation
(excluding the manual pulse generator operation), the operation decelerates to stop and the
device’s speed change O flag is turned on.

During the interpolation control, the speed change 0 flag (the device below) of the axis
(reference axis) indicated blow turns on.

Interpolation axis Reference axis Device number

During the interpotation control by axes 1 and 2 Axis 1 RX(n+2)2

Setting the new speed value to a value other than 0 changes the speed change 0 flag to 0,
thus continuing the operation.

When requesting the speed change to the new speed value 0, even if the speed becomes 0,
the BUSY signal will remain on.

At this time, the axis stops. However, there are no changes in the axis operation status.

7-11
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(e) Inputting a stop signal turns off the BUSY signal, switching the axis operation status to
“during stop.”

'ON

Positioning start OFF R
1ON
BUSY OFF

L

¥
) 1
New speed value ' 0 X_1000 ‘
' ON(1) :
Speed change request ' OFF(0) ﬂ ﬂ '
! } : :
1 ! | [
1 ] 1
4 ] 3
i ] 1
Positioning operation '/ \ 'J L_'
| 1ON(1) |
Speed change 0 flag ) OFF(0) ! 1

Fig. 7.2 Timing of speed change 0
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7.2.2

Speed change by the override function

(1) What is the override function?

2

(@)

(b)

This is the function used to change the speed (command speed) during positioning control
within the range of 1 to 300 %.

When using the override function, write an override value (1 to 300 %) in the remote register
for positioning-speed override setting.

Control contents

(a)

(b)
©

(d)

(e)

When the speed is changed, the override function is enabled for the changed speed, as
well.

When the override value is 100 %, the current speed will not change.

The override function does not work during acceleration/deceleration.
The override function is enabled after a deceleration stop.

if the speed specified by an override value exceeds the speed limit value, the speed limit
value is used.

A warning (warning number: 501) occurs at this time, and the during-speed-limit flag of the
axis monitor turns on.

i, during positioning control, a sufficient distance cannot be secured to change the speed to
that specified by an override value, the operation is performed at an available speed.
However, when the operation pattern is 11 (continuous locus control), the speed will not
change.

During interpolation, use the remote register (the address below) for setting the positioning
operation speed override of the reference axis.

Interpolation axis Reference axis Remote register address
During the interpolation control by axes1 and 2 Axis 1 RWwm-+1

7-13
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(g) The value of the remote register for storing the feed speed of an axis monitor changes
depending on the override value.

(h) When setting the override at 100 % or below, if the feed speed is 1 or less, the operation is
performed at 1 in the speed unit used at that time.

(i) When the set override value is out of the setting range, the operation is performed at the
values listed blow.
e When 0 % : Operation at 100 %
e When 301 % : Operation at 300 %

Override value

Feed speed

Command speed X 50 X

=<

[61]
o

1

> 4P 4
2] -

o [=]

o

U

n

(=]

o

25

<

B

No effects from the override Operate at the possible
value during deceleration speed as a sufficient
remaining distance
cannot be secured

- - = =y

100 X 1 x 50 X 150
T
1
1
1
t
1
1
!
1
1

A m == — = =
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7.2.3  Acceleration/deceleration-time setting for speed change

(1) Acceleration/deceleration-time setting for speed change

o The acceleration/deceleration during positioning operation is performed according to the
acceleration/deceleration time set by the basic parameter 2/extended parameter 2.

[When the acceleration/deceleration-time change disable is set]

3

Operation with the acceleration/
deceleration time set by a parameter

Speed
change
request

{When the acceleration/deceleration-time change enable is set]

\'

Operation with the acceleration/
deceleration time set in the butter memory

Speed change
request

Selecting the acceleration/
deceleration-time change Disable Enable
enable/disable !

(2) Setting method

e When changing the speed, set the acceleration/deceleration time in the AD75P.

* The written data becomes valid when the speed is changed.
When changing the acceleration/deceleration time while changing the speed, set the new
acceleration-time value and deceleration-time value before the speed change, then enable the
acceleration/deceleration time change.

Item Setting range Initial value
For changing acceleration speed | » 0 to 65535 ms/0 to 8388608 ms 0
For changing deceleration speed | 0 to 65535 ms/0 to 8388608 ms 0
Selocting the . 1 I Acceleration/deceleration-time change enabie 0
acceleration/deceleration-time  Otherthan 1 : Acceleration/deceleration-time change disabie
change enable/disable during
speed change
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(3) Note

(a) I the acceleration/deceleration-time change enable is set, the values in the buffer memory
for changing the acceleration time and the buffer memory for changing the deceleration time
become valid when the speed is changed.

(b) If the speed is changed by the acceleration/deceleration-time change enabie, the
acceleration/deceleration processing of the positioning data number for which the speed is
changed is performed using the value in the buffer memory used to change the
acceleration/deceleration time.

The automatic deceleration processing upon completion of the positioning is also perfformed
using the value in the buffer memotry used to change the deceleration time.

(c) Even if the acceleration/deceleration-time change is set to disable after changing the speed,
the acceleration/deceleration processing of the positioning data number for which the speed
is changed is performed using the value in the buffer memory used to change the
acceleration/decelerations time.

However, when executing the next positioning data number, control is performed with the
acceleration/deceleration-time setting of the basic parameter 2/extended parameter 2.

v Speed change
Speed
change

P i L L n
]

' Process with the value in the buffer
 memory for acceleration-time/ '

Positioning start

.......................

-
3
)
)
8
[}
32
z
(]
(o]
g
=]
]

Selecting the acceleration/ !
deceleration-time change Disable X Enable X Disable
enable/disable !

(d) For a speed change after the positioning start, if the value in the buffer memory for
acceleration-time/deceleration-time change is 0, processing is performed with the
acceleration/deceleration time set in the basic parameter 2/extended parameter 2.

(e) When the speed is changed by setting 0 for the value in the buffer memory for acceleration-
time/deceleration-time change after the speed has been changed with the value in the buffer
memory for acceleration/deceleration-time change, the same acceleration/deceleration
processing as that of the previous speed change is performed.

" Process with the buffer memory 1

1]
1 for acceleration-time/ '
1 deceleration-time change '

v Speed change
Speed change

Speed
change

Process with the acceleration/deceleration
time of basic parameter 2/extended parameter 2

Selecting the acceleration/

deceleration-time change Disable >< Enable
enable/disable

RPN S Ny

For acceleration/
deceleration-time change 0 /K 1000 >< o

(i During continuous operation/continuous locus operation, even if the speed is changed with a
value in the buffer memory for acceleration/deceleration-time change, the processing is
performed with the acceleration/deceleration time of the basic parameter 2/extended
parameter 2 upon switching to the next positioning data number.
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7.3 Torque Limit Function

The torque limit functions of D75P2 include the “torque limit function” and “torque change function. ”

Point |

Notes when performing torque limit with the D75P2,

{a) When performing torque limit with the D75P2, wiring between the D/A converter module and
the drive module as well as D/A converter module is required.

(b) A drive module that can accept the torque limit command by the analog voltage is required.

(c) Since the set torque limit setting value is set to the “torque limit storage value” of an axis
monitor, transfer the “torque limit storage value” to the D/A converter module using the
sequence program.

feeoo...DTSP2_ ,
PC CPU ; Buffer memory | Drive module

H ;
1 )
: H
1 1

Read by FROM ! ! Positioning control
instruction - | H
- i 826|Torque limit value] |
) ]
] ;
i :
z a
R 3

D/A converter module
Write by TO instruction Torque limit

7.3.1 Torque limit function

(1) What is the torque limit function?

(a) The torgue limit function limits the torque generated by a servo motor within the setting
range.

(b) If the torque required for control exceeds the torque limit value, control is performed with the
set torque limit value. :

(2) Operation overview during torque limit

(a) The torque limit setting value of extended parameter 1 is used for the torque limit value.
When controlling using a torque limit setting value of extended parameter 1, set the new
torque value of the axis control data to O.

When a value other than 0 is set for the new togue value, control is performed with the new
torque value.

See Torque Change Function on the new torque value.
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(b) The torque limit value of extended parameter 1 can be changed while the remote station
ready signal is off.

The torque limit value after a change becomes valid when the remote station ready signal

turns on.
Various operations
Remote station ready * |
Torque limit setting value 100 % XSO %
New torque value 0% XO %

Perform torque control with the torque
limit setting value (100 %) of extended
parameter 1

Perform torque control with the torque limit setting
value (50 %) of extended parameter 1

Torque limit for drive module 100 % 50 %

SRR CREE GEEEEET] EEE RS SEE BESS

* See Section 3.3 on how to turn on the remote station ready.

(c) The relationship between operations and torque limit values is shown below.

MELSEC-A

Operation status Torque limit value
During positioning operation « Controlied with a new torque value or the torque iimit setting
value of extended parameter 1.
During home position return o Controlled with a new torque value or the torque limit setting

value of extended parameter 1. However, it is controlled with
the torque limit value of a home position return parameter after
reaching the creep speed.

During JOG operation « Controlled with a new torque value or the torque limit setting
value of extended parameter 1.

During manual pulse generator operation « Controlled with a new torque value or the torque limit setting
value of extended parameter 1.
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7.3.2 Torque change function

(1) What is the torque change function?

(a) This function changes the torque limit value during the positioning operation, JOG operation
and manual pulse generator operation.
By setting a torque limit value to be changed to the “new torque value” of an axis control
data, the torque generated by a servo motor can be limited to the new torque value
specified.

(b) The torque change is performed by writing to the buffer memory using the sequence
program.

(2) Control contents
(a) Operation overview of torque change

1) The new torque value of axis control data is always changeable.
The torque limit is performed with the new value upon writing the new torque value.

2) The setting range is 0 to (the torque limit setting value of extended parameter 1).

* When controlling with the torque limit setting value of extended parameter 1, set 0 as
a new torque value.

¢ When the new torque value is other than 0, the control is performed with the new
torque value set.

3) Torque control is performed with the torque limit setting value of extended parameter 1
at the start of positioning operation, JOG operation and manual pulse generator
operation.

(b) When a new torque value is out of the setting range, an axis warning occurs.

Various operations

o}
Z

Remote station ready * OFF

Torque limit setting value  1gg 9, >< 50 %

L}
New torque value 0% Xzs % 0%
|
+ Perform torque control with the - Perform torque control with the
- torque limit setting value (50 %) 1torque change value (25 %) of
i of extended parameter 1 . axis control data

wemboadaabaadaaa

1
Torque limit for drive module 100 % 50 % : 25 % 25 %

* See Section 3.3 on how to tum on the remote station ready.
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7.4 Stroke Limit Function

The D75P2 includes the “stroke limit function via external input” and “software stroke limit function.”

7.4.1  Stroke limit function via external input

(1) With the stroke limit function via external input, by placing the stroke limit of D75P2 inside the
stroke limit/stroke end on the drive module side, the D75P2 decelerates to stop before reaching
the stroke limit/stroke end of the drive module.

(2) The stroke limits via external input include the “upper stroke limit” and “lower stroke limit” for the
mechanical system input of D75P2’s external input connectors.

High limit Lower limit
: Controllable range of D75P2 :

Mechanical stopper Direction of Start  Start Direction of Mechanical stopper
Iﬁ movement movement L_l:l

/

Deceleration stop by Deceleration stop by
detecting the upper detecting the lower
limit switch limit switch
Limit switch) D75P2 Limit switch
Drive module
\. \

(3) If the D75P2 has stopped outside its controllable range, positioning cannot be started.
If it has stopped by detecting a stroke limit by external input, move it to a position within the
D75P2 controllable range using the JOG operation.

(4) The stroke limit via external input can also be used by the “home position return retry function.”
See Section 5.6 for the Home Position Return Retry Function.
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(5) Wire the stroke limit via external input as shown in the figure (a) below.
If the stroke limit via external input is not used, wire the high/low stroke limit terminals of D75P2
as shown in the figure (b) below.

D75P2
FLS
RLS
coMm ¢—1
24vDC

(a) Wiring the stroke limit

D75P2
e
FLS
RLS
com ¢— |——-
24vDC
(b) Wiring when the stroke limit is not used
—

‘ Point |

If it is open between FLS and COM as well as RLS and COM (including when not wired), the
high/low stroke limit of D75P2 turns off and positioning cannot be started. When not using the
high limit switch/low limit switch, wire as shown above.

FLS and RLS indicates the high limit switch and the low limit switch, respectively.
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7.4.2 Software stroke limit function

(1) What is the software stroke limit function?

(a) The software stroke limit function disables the positioning in response to a command given
to outside the setting range of the set high/low stroke limit.

(b) Using a parameter, whether the limit is placed on the present feed value or machine feed
value is selected.
However, when the unit setting is in “degree, ” do not select the machine feed value.

(c) The range check of a software stroke limit is performed at operation start.

3 H

.

' ' i
1 v 1
L [epep— | Lewrrlecea

’ )
L} )
— - s 1 el e
L} )
) t
1 3
] +
] )
! Mechanical movemnent range !
ALS e g . FLS
L} )
Software stroke limit (low limit) Software stroke limit (high limit)

Point |

During the circular interpolation control, the software stroke limit check is performed on the
starting-point, end-point and circular addresses.

Therefore, the software stroke limit may be exceeded in the middle of control.

In this case, deceleration stop will not be performed. Therefore, set up an external limit switch
when the software stroke limit may possibly be exceeded.

Axis 1

Will not decelerate to stop

Stroke limit _
for axis 1

Axis 2
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(2) Control contents

(a) Difference between the travel enable range of the present feed value and machine feed
value
When the limit is posed on the machine feed value, the stroke is absolute. *

When the limit is posed on the present feed value, the value is relative to the present feed
value at that time.

[Condition]
Assume that the current stop position is 2000 and the high stroke limit is set to 5000.

Movable range

Present feed value 2000 5000
Machine feed value 2000 5000
Stop position High stroke limit

[Changing the present value]

If the present value is changed from 2000 to 1000, the present feed value is changed to 1000 while
the machine feed value remains 2000.
1) When the machine feed value is set to the limit.

The machine feed value 5000 (present feed value: 4000) becomes the high stroke limit.

L Movable range ' |

Present feed value 1000 4000 5000
Machine feed value 2000 5000 6000

High stroke limit

2) When the present feed value is set to the limit.
The present feed value 5000 (machine feed value: 6000) becomes the high stroke limit.

Movable range N
Present feed value 1000 4000 5000
Machine feed value 2000 5000 6000

High stroke limit

* : Upon home position return completion, the home position address of a home position return
parameter is set for the present feed value and machine feed value.

o [f positioning control, etc. is performed after home position return completion, both the
present feed value and machine feed value change.

+ When the present value is changed, only the present feed vaiue is changed.

» The machine feed value always indicates a value from the location of the home position.
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(b) Software stroke-limit range check at operation start

1) At the operation start, the following software stroke-limit range checks are performed:

e Operation start from outside the software stroke-limit range
e Operation start when the positioning address is set outside the software stroke-limit
range
2) During the interpolation control of positioning operation, if one of the axes is outside the
software stroke-limit range, an axis error occurs, and the operation will not be started.

3) With the simultaneous start of positioning operation, if the operation cannot be started
because either of the axes is outside the software stroke-limit range, an axis error
occurs, and the operation will not be started on either axis.

Table 7.1 List of software stroke-limit range check at the start of each operation

Condition Remarks
Positioning | Position N/A 1) When the present feed value and machine feed value
control control are outside the software stroke-limit range at the start
of positioning control, an error occurs and positioning
control will not start.

2) When the positioning address is the positioning
control outside the software stroke-limit range, the
operation will not start.

3) During the circular interpolation control, the circutar
address is also checked.

Speed When the limit of Present value change unexecuted |1) Software stroke-limit range check is not performed.
controt machine feed value |Present value change executed 1) When the present feed value is outside the software
is set stroke-limit range at the start of speed control, an
error occurs and the speed control will not start.

When the limit of a machine feed value is set 1) When the machine feed value is outside the software
stroke-limit range at the start of speed control, an
error occurs and the speed control will not start.

Speed and |When the limit of a |Present value change unexecuted |1) Software stroke-limit range check is not performed.

position present feed value |Present value change executed 1) When the present feed value is outside the software

control 7 |is set stroke-limit range at the start of speed/position
control, an error occurs and the speed/position
controf will not start.

At the limit of the machine feed value 1) When the machine feed value is outside the software
stroke-limit range at the start of speed/position
control, an error occurs and the speed control will not
start.

Home N/A 1) Software stroke-limit range check is not performed.
position
retum
Manual JOG Software stroke-limit of JOG When invalid |[1) Software stroke-limit range check is not performed.
operation |operation |operation/manual pulse generator When valid [1) When the present feed value is outside the software
N operation stroke-limit range at the start of JOG operation, the
JOG operation starts in the direction within the
software stroke-limit range.
Manual Software stroke-limit of JOG When invalid [1) Software stroke-limit range check is not performed.
pulse operation/manual pulse generator Whenvalid [t} When the present feed value is outside the software
generator  Joperation stroke-limit range at the start of manual pulse
operation generator operation, the manual pulse generator
operation starts in the direction within the software
stroke-limit range.
*1: Set whether or not to update the present feed value during speed control by using the
parameter's “update request command of present feed value during speed control. *
*2 . When the unit is in degrees, the software stroke-limit check is not performed even if the software

stroke-limit of JOG operation and manual pulse generator operation is valid.
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(c) Software stroke-limit range check during operation
1)  An error occurs when the positioning address of positioning data is out of range.

2) During interpolation operation, an axis error occurs whichever axis is outside the
software stroke-limit range.

3) When the operation pattern is continuos locus control, the positioning data number
whose positioning address is out of range will not be executed. Instead, the operation
will instantly stop at the positioning address immediately before.

4) The JOG operation or manual pulse generator operation decelerates to stop upon
exceeding the software stroke-limit range.

Atter the stop, the JOG operation or manual pulse generator operation can be
performed in the direction within the software stroke-limit range.

The JOG operation input in the direction outside the software stroke-limit range and
input pulses from the manual pulse generator are ignored.

- Exampl¢ -~—--———+"——+——or - ———————_— — -
I 1
: e When the positioning address’of positioning data number 13 is outside the software :
: stroke-limit range, the operation decelerates to stop upon completion of positioning data :
I number 12 execution. |
| 1
| N !
i Positioning data |
i : |
| H 1
! immediately stops when !
: an error is detected. NO.10 :
| : P11 |
! ; !
: y : NO.11 :
' [ P11
: / No1o | Noit | Noi2 No.13 :
1 ! : : NO.12 |
! ; : : P11 !
: : : : : :
! : : : : NO.13 |
| ! ; : : P11 i
| . - — L |
| Operation status During position control Wnng error occurrence NO.14 |
' : PO1 !
I ; I
] 1 |
1 1
| i
! i

(d) To cancel the software stroke limit
To cancel the software stroke limit, set as the “(low software stroke limit value) = (high
software stroke limit vatue).”
Control can be performed regardless of the software stroke limit setting.

(e) The software stroke limit valid/invalid at JOG operation and manual pulse generator
operation can be selected by setting the “software limit valid selection of JOG operation and
manual puise generator operation” of the software stroke limit valid/invalid selection
parameter of JOG operation and manual pulse generator.

However, even if the JOG operation and manual pulse generator operation software stroke
fimit valid/invalid selection are set to “valid,” the software stroke limit check will not be
performed when the unit is in “degree.”
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(f) Present value change and software stroke-limit range check
When the present value is changed, even if the address after a change is outside the

software stroke-limit range, no error occurs.
An “operation start from outside the software stroke-limit range” error occurs at the operation

start.
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7.5 Confirmation and Change of Present Value

This section describes the confirmation of a present value of D75P2 as well as the change method of
a present value.

7.5.1 Confirmation of present value

(1) Present value of D75P2

The D75P2 includes two types of present values: “present feed value” and “machine feed value.”
(a) What is the present feed value?

The present feed value is an address based on the home position address that is
established by the machine home position return.

However, if the present value is changed, this address is replaced by the address after a
change.
(b) What is the machine feed value?

The machine feed value is an address based on the home position address that is
established by the machine home position return.

Changing the present value will not change the address of machine feed value.

\

Home position The present value is
changed to 20000

t
The address after the present
/ value change is stored

Presentfeedvalue 0 X 1to 10000 X 20000
Machine feedvaiue 0 X 1to 10000 |
' \

No change in address even if the
present value is changed

1) See Chapter 5 for the machine feed home position return.

2) Use extended parameter 1 to select whether to set the software stroke limit to the “present feed
value” or “machine feed value” (See Section 10.2.3).
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(2) Confirmation of the present value

(a) The present feed value and machine feed value are stored in the remote register and buffer
memory listed below.

\ Axis 1 Axis 2

Present foed value (remote register address) RWrn, RWm+1 RWm+8, RWm4+9
Machine feed value (buffer memory address) 802, 803 902, 903

(b) The remote register for present feed value and the buffer memory for machine feed value
use two-word (32 bits) configuration.
Therefore, the present feed value and machine feed value can be read into a PC CPU using
the DFRO(P) instruction from the PC CPU.

(c) When the electronic gear setting is not “1,” the present feed value and machine feed value
may not be the specified address/travel increment.
Therefore, it is recommended to set “1” for the electronic gear.

(3) Update of the present value

(a) With D75P2, the present value is updated every 56.8 ms.
The present feed value and machine feed value that are stored in the remote register and
buffer memory are updated every 56.8 ms.

(b) Use the present feed value and machine feed value of D75P2 as monitors to display a
present value and such.
When using the present feed value and machine feed value that are stored in the remote
register and buffer memory for control, an error in the update timing (56.8 ms) of a present
value occurs.
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7.5.2 Present value change

(1) What is the present value change?

(a) This is to change the present feed value of an axis, which is not used for the movement, to a

specified address.

However, the machine feed value will not be changed.
To change the present value, it is necessary to set the positioning start number and turn on
the positioning start signal.

(b) The present value changing methods include two types: a method using the positioning
data, and that using the remote register for present value change.

1) The present value change via the positioning data uses the “present vaiue change” of
the positioning data control method.

2) The present value change using the remote register for present value change sets the
address after a change in the remote register that is allocated for present vaiue change.
“9003” is used for the positioning start number.

(2) Present value change via the positioning data

(a) The present value change via the positioning data is performed in the following steps:

(b) Change timing

Create a positioning data for present value

change.

* Set the present value change for the controi
method.

* Set the present value after a changein the

positioning address.

Set the positioning data number for present
value change for the positioning start number.

Turn on the positioning start signal. I

Tuning on the positioning start number changes the present feed value to a specified value.

Positioning start signal OFF | l
‘ i
t
U

Present feed value 50000 0

Change to the positioning address
specified by the positioning data of

present value change

The above figure shows the
positioning address “0.”

The addresses of remote registers for positioning start are as follows.

Axis number Axis 1 Axis 2
Remote register for the positioning start RWwm RWwm-+8
Remote register for the present value change RWwn+2, RWwm+3 RWwn+10, RWwm+11

7-29

\\\_//



7. Other Functions MELSEC-A

(c) Error detection
1) If the value specified in degree units is outside the setting range, an axis error occurs.

2) Even if the specified value is outside the software stroke-limit range, no error occurs.
However, an “operation start from outside the software stroke-limit range” error occurs
at the positioning start.

3) When the positioning data subsequent to the positioning data of continuous locus
control is present value change, an axis error occurs.
Also, even when the operation pattern of the positioning data describing the present
value change is continuous locus control, an axis error occurs.

(d) Setting example of positioning data * and present-value change program
Use the conditions below to set positioning data at the positioning data number 1 of axis 1.

Item Positioning control Set data of peripheral device
Positioning Operation pattern End of positioning End
identifier Control method Present value change Present value change
— Acceleration time selection Setting not necessary —
Deceleration time selection Setting not necessary - —_
Positioning address/travel increment 100000 pm 10000.0
Circular address Setting not necessary —_
Command speed Setting not necessary —_
Dwell time Setting not necessary —
M code Setting not necessary —_

*“.” : This value is irrelevant to control. An initial value or any other value may be used.

* - See Section 11.2 for details on positioning data.
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(3) Present value change using the remote register for present value change

(a) The present value change using the remote register for present value change is performed
as follows:

Set the present value after a change to the
“remote register for present value change”

Write “9003” in the “remote register for

positioning start number”

l Turn on the positioning start signal I

Tuning on the positioning start signal changes the present feed value to a specified value.

(b) Change timing

ON
Positioning start signal OFF

Present feed value 50000

L

Change to the positioning address
specified by the remote register for
present value change

The above figure shows the
positioning address “0.”

(c) Error detection
1) [f the value specified in degree units is outside the setting range, an axis error occurs.

2) Even if the specified value is outside the software stroke-limit range, no error occurs.

However, an “operation start from outside the software stroke-limit range” error occurs
at the positioning start.

The addresses of the remote register for present value change and the one for the positioning start
are as follows :

Axis number Axis 1 Axis 2
Remote register address for present value change | RWwm+2, RWwm+3 RWwm+10, RWwm-+11
Remote register address for the positioning start RWwm RWwm+8
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7.6 Electronic Gear

(1) What is the electronic gear?

(a) The electronic gear freely changes the machine travel increment per command pulse by
setting the “travel increment per pulse.”

(b) Set the travel increment per pulse by selecting from the “number of pulses per rotation” of
the basic parameter 1, “travel increment per rotation” and “unit muitiplier.”

(c) By setting the travel increment per pulse, positioning can be performed flexibly since it is no
longer necessary to select a detector (encoder) or servo motor depending on the mechanical
system.

(d) The electronic gear function is valid for positioning control, JOG operation, manual pulse
generator and home position return.

(2) Electronic gear processing

(a) The electronic gear function accumulates values, that are smaller than the “travel increment
per pulse” that was not output by pulse during mechanical movement, inside the D75P2.
When the amount of these accumulated values reaches the “travel increment per puise,”
they are output by pulse.

{b) The “accumulated values smaller than the travel increment per pulse” is cleared to 0 when
the fixed-dimension feed execution is completed.
Therefore, even if the fixed-dimension feed is performed repeatedly, the mechanical
movement will be the same for each feed.
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(3) Relationship between the command speed and actual speed

When the electronic gear is set, the relationship between the command speed (the command
speed set by positioning data) and actual speed (actual feed speed) will be as follows:
(a) When (electronic gear setting) = 1, (command speed) = (actual speed)

(b) When (electronic gear setting) < 1, (command speed) < (actual speed)
(c) When (electronic gear settiné) > 1, (command speed) > (actual speed)

(a) : When (electronic gear setting)=1"*
(b) : When (electronic gear setting) < 1
v (c) : When (electronic gear setting) > 1

Speed limit value B SR

(b)

Command speed

(c)

t

~.
---.-_---_--.._----_----.---_-_ﬁ
—
i)
~

Actual acceleration time Actual deceleration time

1
Set deceleration
time

h
Set acceleration
time

* The speed limit value, acceleration time and deceleration time will be the data specified by the
basic parameter 2.

Fig. 7.3 Relationship between the command speed and actual speed

{4) Note

(a) Please be reminded that if the electronic gear setting is small, the actual speed may exceed
the speed limit value, thus overspending the servo motor.

(b) If the electronic gear value is large, vibration may occur.
Therefore, use a smaliler value for the electronic gear.
it is recommended that 1 is used for the value of electronic gear.

(c) When setting the electronic gear, set a value so that the frequency of pulse output to the
drive module is 400 kpps or less.

If the electronic gear is set so that the frequency of pulse output to the drive module exceeds
400 kpps, misoperation may occur.
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7.7 Backlash Compensation Function

(1) What is the backlash compensation function?

CY

When the backlash compensation is set, the backlash compensation function outputs an
extra feed puise for the set amount of backlash each time the travel direction changes
during positioning control, JOG operation, manual pulse generator operation, or home
position return.

=

Work

-
-

(b)

(©

The backlash compensation is to perform compensation for the mechanical system’s
backlash (play) amount.

The backlash compensation is performed with a value obtained by dividing the set backiash
compensation by the travel increment per pulse.

The setting range of backlash compensation is 0 to 65535. Set the backlash compensation
so that the value obtained by dividing the set backiash compensation by the travel increment
per pulse is 255 or less. :

If it exceeds 255, a setting error occurs.

Also, decimals are omitted.

Backlash compensation <255

0 - <
Travel increment per pulse

N

(Decimals are omitted)

(2) Note ,

(@)

(b)

(©

The feed pulse of backlash compensation will not be added to the present/machine feed
values.

When performing backlash compensation, be sure to perform home position return.

If home position return is not performed, the backlash compensation cannot be performed
properly for the mechanical system.

The backlash compensation can be changed when the remote station ready signal is off.
However, when the backlash compensation is changed, home position return must be
performed.

If backlash compensation is changed after the remote station ready signal turns on, the]
[“home position return request” of an axis monitor will turn on.

(d) When the travel direction is changed, the backlash compensation outputs the amount of

travel increment as well as backlash compensation.
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7.8

M-code Function

(1) What is the M-code function?
(@) A number between 0 and 32767 can be set for each positioning control.

(b) By reading the M code via the sequence program, the data number currently being executed
can be confirmed and a supplementary work (for example, cramp, drill rotation, tool

exchange, etc.) can be commanded.

(2) Control contents

(@)

If the M code is set to 0, the M code is not output and the previously output M code is

retained.
The M-code ON signal will not turn on.

{b) The M-code ON signal (the device number below) of the reference axis turns on during

@

interpolation operation.

Interpolation axis

Reference axis

Device number

During interpolation by axes 1 and 2

Axis 1

RXnD

Output timing of M-code ON signal

(a) The output timings of an M code and M-code ON signal include WITH mode and AFTER

mode.
e WITH mode

-------- M-code ON signal is turned on at the start of positioning.

Positioning start

BUSY

M-code ON signal OFF

Device for M-code &

1\
A0

i
[

QOFF request 0: o
1

*

1
¥
0
i
1

*

Remote register
for M-code storage

_Xm1

Xm2

I
1
1
1
!
1
1

\
Positioning T

—

1
1
¥
1

Dwell time
| 1
JI N,

El
1
Operation pattern :

*:m1, m2 indicate the set M codes.

01

00

Fig. 7.4 M-code ON/OFF timing (WITH mode)

The addresses for the setting of M-code output timing, M-code OFF request, and buffer memory
for M-code storage are as follows:

Axis number M-code output timing setting Device number for M-code { Resister address for M-
OFF request code storage
Axis 1 25 RY(n+2)6 RWrm+4
Axis 2 175 RY(n+4)6 RWrm+12
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e AFTER mode - The M-code ON signal is turned on upon positioning complete.
However, the M code is stored in the remote register for M-code
storage as soon as the M-code ON signal turns on.

Read an M code using the during-ON execution instruction instead of
the startup instruction.

JON
Positioning start OFFI :

]

1ON

BUSY OFF |

M-code ON signal OFF

@]
z

Device for M-code
OFF request

*

Remote register
for M-code storage

Positioning

S EETE RS =1
3

-————

Operation pattern 01 00

*: m1, m2indicate the set M codes.

Fig. 7.5 M-code ON/OFF timing (AFTER mode)
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{b) When in AFTER mode during speed control, the M-code ON signal will not be turned on.
The M-code ON signal will not be stored in the remote register for M-code storage.

When the M-code ON signal is on, if the M-code OFF request of the Y contact is turned on,
the M-code ON signal will be turned off.

i the M-code ON signal is not turned off, the processing will be as follows, depending on the
operation pattern.

()

1)  When the operation pattern is either positioning complete (00) or continuous positioning
control (01}, the next positioning will not be performed until the M-code ON signal is
tumed off.

2) When the operation pattern is continuous locus control (11)

*

The next positioning is performed. However, a warning (warning code: 503) occurs.
If the M-code ON signal is on at the positioning start, an error (error code: 536)
occurs and the operation is not started.

If the remote station ready signal turns off, the M-code ON signal is turned off and 0
is output to the M code.

In continuous locus control (11), a warning (warning code: 503) may occur when the
positioning operation time is shont.

If a sufficient time cannot be secured to turn off the M-code ON signal, 0 is set to M
code for that section only.

OFF request

on L

Positioning start  OFF ] | P

'ON S

BUSY QFF .

ON \ :

M-code ON signal OFF ] :
. \ : \
Device for M-code T o

;

i

Remote register
for M-code storage :X"” E"ﬁ

Positioning T

Operation pattern

* .

: m1 through m3 indicate the set M codes. T— A warning occur at this timing.

o
o

*

\

11 11 00

Fig. 7.6 When a warning occurs in WITH mode
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7.9 Acceleration/Deceleration Processing

(1) What is the acceleration/deceleration processing?

(a) The acceleration/deceleration processing refers to the acceleration processing and
deceleration processing performed when starting the positioning operation, JOG operation
and home position return operation as well as when changing the speed.

(b) Setting ranges of acceleration and deceleration times
Use extended parameter 1 to select the setting range of acceleration time and deceleration
time from 1 to 65535 ms or 1 to 8388608 ms.

(c) Selecting the acceleration time and deceleration time
1)  Four patterns can be set for both the acceleration time and the deceleration time for
positioning operation.

2) With home position return /JOG operation, use the extended parameter for home
position return /extended parameter 2 to specify the acceleration time/deceleration time
to be used.

Point |

Four patterns can be used by selecting for both the acceleration time and deceleration time.

if four or more patterns of acceleration/deceleration time are needed, rewrite the time for the
acceleration time 0 to 3 and deceleration time 0 to 3 of the buffer memory listed below from a PC
CPU before turning on the positioning start signal.

Butfer memory address Buffer memory address

Axis 1 Axis 2 Axis 1 Axis 2
Acceleration time 0 |8, 9 158, 159 Deceleration time 0 |10, 11 160, 161
Acceleration time 1 136, 37 186, 187 Deceleration time 1 [42, 43 192, 193
Acceleration time 2 |38, 39 188, 189 Deceleration time 2 |44, 45 194, 185
Acceleration time 3 |40, 41 190, 191 Deceleration time 3 |46, 47 196, 197
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7.9.1 Relationship among speed limit value, JOG speed limit value,
acceleration time, deceleration time and rapid stop deceleration time

(1) The following describes the speed limit value, JOG speed limit value, acceleration time,
deceleration time and rapid stop deceleration time.

(a) The speed limit value is the highest speed during the positioning operation, manual pulse
generator operation and home position return operation.

(b) The JOG speed limit value is the highest speed during the JOG operation.
Set the JOG speed limit value at or below the speed limit value.

(c) The acceleration time is the time required to reach the set speed limit value from speed 0.

(d) The deceleration time and rapid stop deceleration time are the times required to reach
speed 0 from the set speed limit value.

(2) When the command speed setting is lower than the speed limit value of a parameter, the
acceleration/deceleration time shortens accordingly.
Therefore, the maximum value of a command speed should be equal or close to the speed limit
value of a parameter.

(3) Parameters are used to set the speed limit value, acceleration time, deceleration time and rapid
stop deceleration time.

(4) Parameters for the axis indicated below are used during interpolation control.
+ During interpolation of axes 1 and 2: Parameter of axis 1

/— Speed limit value

]

\ When the factor of rapid
stop has occurred

v

\ Command speed

]
H ]
1 )
) )
1 1
] i
[ 1
[] []
S .
' , set by the Vb
! ! positioning data v \| H
1 1 T T
1 ] [ T |
] ] [} 1
1 1 [ A ]
; . ——t t
] ] 1 1 b3 ]
1) Actual acceleration : : 2) Actual rapidstop § | ! 3) Actual deceleration
time ' ! deceleration time + + 11 time
Theset ' : The set rapid stop 1 = 1 '
acceleration time ! deceleration time ! !
' i The Set
' deceleration time
i
1) Actual acceleration time : Time required to reach the command speed set by the

positioning data

2) Actual rapid stop deceleration time  : Time required to stop rapidly from the command speed
set by the positioning data

3) Actual deceleration time : Time required to stop from the command speed set by
the positioning data

Fig. 7.7 Relationship among speed limit value, acceleration time,
celeration time and rapid stop deceleration time

7-39



7. Other Functions MELSEC-A

7.9.2 Acceleration/deceleration processingﬁ

(1) The acceleration/deceleration processings include two types: “trapezoid acceleration/deceleration
processing” and “S-curve acceleration/deceleration processing.”

—

Sin curve

—
] [}

{

Acceleration time

3 Deceleration time E

Fig. 7.8 S-curve acceleration and deceleration processing

Point ]
(1) The S-curve acceleration/deceleration processing cannot be used in the stepping motor mode.
(2) When performing the S-curve acceleration/deceleration processing, set the

acceleration/deceleration processing selection to S-curve acceleration/deceleration
processing with extended parameter 2, and set the S-curve ratio.

(2) When the S-curve acceleration/deceleration processing is selected, set the S-curve ratio (See
Section 10.2.20 on the S-curve ratio).
The S-curve acceleration/deceleration processing is performed for each acceleration/deceleration
when starting or completing the positioning operation, JOG operation, and home position retum
operation, or changing the speed.

(3) The speed change during S-curve acceleration/deceleration, the S-curve
acceleration/deceleration is performed from the moment the speed change request is made.

Speed change

Speed change
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7.10 Skip Function

(1) What is the skip function?

When the skip signal is input, this function ignores the remaining travel increment of the
positioning currently being executed to decelerate the operation to stop and perform the next
positioning.

(2) Skip signal

(a) The skip signal is input from a skip command of the axis control data in the buffer memory,
or an external start signal.

(3) Processing when the skip signal is input

{a) When the skip signal is turned on, an automatic deceleration occurs and the next positioning
is performed. If the skip signal is turned on at the end of an operation, the operation is
terminated.

(b) When the positioning currently executed is skipped, the positioning complete signal via the
positioning data number unit or automatic deceleration unit is not turned on (the same
applies when the skip signal is turned on during automatic deceleration).

(c) A skip during dwell ignores the remaining dwell time and performs the next positioning.

(d) The following will occur during interpolation operation.
If the skip signal to axis 1 is turned on, the movement decelerates to stop along both axes
and the next positioning for axis 1 (reference axis: axis 1) starts.

(e) When the M-code output is in AFTER mode, the M-code ON signal will not turn on. The M
code will not be stored in the buffer memory for M-code storage.

() A skip signal during home position return operation is ignored.

ON, i :
. Positioning start OFFN | ' !
Lon : :
BUSY OFF :
. : 1ON
Positioning complete OFF | Vol 1
V ] 1 )
] 1 1 ]
Positioning f i N \ !
' 1 / i ] > t
]
: Deceleration by Start of the next 1
! theskipsignal ,ON  positioning '
Skip signal OFF ! ﬂ !
1 I 1
1 I ]

Fig. 7.9 Processing when the skip signal is input during positioning control
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1) As the external start signal is used for the following applications, it is necessary to set the
function selection of external start input to the skip function when using the skip function. Use
the AD75P to set the function selection of external start input.

¢ External positioning start

¢ External speed change request

« Skip regquest input signal

Also, when using the external start signal, it is necessary to set the external start valid.

2) Use the buffer memory addresses and remote register addresses listed below for setting skip
commands and external start valid.

Axis No. Buffer memory address for Remote register address for setting
skip command external start valid
Axis 1 | 1175 RY(n+2)B
Axis 2 1225 RY(n+4)B
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7.11

Step Function

(1) What is the step function?

This is used to check each individual action in the positioning operation.

2

Step execution

C
(b)

(©
(d)

(e)

®

After setting the step valid flag to ON in advance, a positioning start signal is turned on.

When one step of the positioning completes normally, the status of the axis operation
becomes “during step standby.”

When the stop signal stops the step operation, the status becomes “during step stop.”

If an error occurs during the step operation and decelerates the operation to stop, the status
becomes “during step error occurrence.”

If 01H is set for the step start information while the status of an axis operation is during step
standby, the step execution of the next positioning is performed.

If 01H or 02H is set for the step start information while the status of an axis operation is
during step stop, the halted positioning data is restarted.

Even if 02H is set for the step start information while the status of an axis operation is other
than during step stop, no positioning is performed.
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(g) f the status of an axis operation is not appropriate when setting the step start information,
the warnings listed in the table below occur.

(Warnings are output only when the step valid flag is ON.)

Axis operation status Start information

Set to 01 Set to 02

Standby _ . X! Durin.g-operation start
warning

O : Normal processing

— : Step start information
invalid waming

Stopped

During Interpolation

During JOG operation

During manual pulse generator operation
Analyzing

Waiting for special start

During home position return

During position control

During speed control

During speed control of the
speed/position switch control

During position control of the X X
speed/position switch control

XX IX X XXX |X§X
XX IXIX | XX |X X ]|X

During step standby O —
During step stop O O
During step error occurrence —_ —

During error occurrence —_ —

(h) If the positioning start signal is turned on again during step standby while the step valid
signal is on, during step stop, or during step error occurrence, the positioning step execution
of the positioning start data number specified by the positioning start number is performed.
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(3) Step mode
(a) The step functions include two types: “deceleration unit step” and “data number unit step.”
1) Deceleration unit step

The normal operation will be performed until the positioning data number that requires
an automatic deceleration is found. When a positioning data number requiring an
automatic deceleration is found, the operation automatically decelerates to stop after
executing the positioning data.

ON I :
Step valid H ' ' } OFF
ION | |
Positioning start OFFA, : !
' iON | '
BUSY OFFY | :
i " iON
Positioning complete  OFF | H ]
v, : i
: ; |
Positioning T :/_-:‘/—\ .
T ! ! ‘
Positioning data number i No.10 | No.11 '
' ' )
Operation pattern M & 0t !

(.

Y

Step by the automatic deceieration unit,
not by the unit of positioning data number.

Fig. 7.10 Operation during step execution with the deceleration unit step
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2) Data number unit step

Regardless of whether or not the automatic deceleration is necessary, the operation
automatically decelerates to stop after executing the specified positioning data.

Even when the operation pattern is continuous locus control (11), the operation
forcefully and automatically decelerates to stop (the operation is the same as
continuous positioning control (01)).

Therefore, if the positioning data consists of the operation patterns 00 and 01 when
performing continuous operation, the operation will be the same as that of data number
unit step even if the deceleration unit step is performed.

Positioning complete OFF

ON | : i

Step valid . : . OFEF

{ON X '
Positioning start OFFR\ ' \

:ON ] [
BUSY OFFY |

1

i ]

: f}

1

1

]

A
Positioning 1 ;/I AN

]
1
Start information . 00H
]
1
Positioning datanumber  ;  No.10 No.11
1
1]
Operation pattern ' 11 01
S — - - y

The step will be in the positioning data number unit even though the operation
pattern is continuous locus control (11).

Fig. 7.11 Operation during step execution with the step in positioning data number units

(b) During interpolation of the axes 1 and 2, the step is performed in the axis 1's step mode.

(4) Steps during the operation of continuous locus control (11)

When performing the positioning data number unit step during continuous locus control (11), the
operation will be pattern 01.

The axis operation status at this time becomes during step standby.

If 01 is set for the step start information, the step operation is continued from the data following
the positioning data for which an error has occurred.
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7.12 Command In-position Function

(1) What is the command in-position function?

(a) This function checks upon each automatic deceleration whether the remaining distance of
D75P2 is equal to or less than the value set in the buffer memory for storing command in-
position range, and stores “1 (ON)” in the remote register for storing command in-position
flag if it is equal to or less than the set vaiue. ’

{b) When the command in-position range is checked, “1(ON)” is stored in the remote register for
storing command in-position flag if the relationship, (remaining distance) £ (command in-
position range), is satisfied.

A
Positioning ].
ON

N

OFF

Command in-position flag \

1——— Command in-position set value

Fig. 7.12 ON and OFF timing of command in-position flag

(2) Control contents

(a) The range check for command in-position is performed at the timing of 56.8 ms during
position control and deceleration stop via the step function.
However, the range check for command in-position is not performed in the following cases:

+ Upon deceleration stop via the stop command or rapid stop command.

¢ Upon deceleration stop during the speed control, and the speed control of speed/position
switch control.

. Switch from speed
v Command in-position set value to position ~—

Command in-position
set value

Position
control start

Speed/position
switch-control start

i : ! . :
Command in-position flag {ON ‘ E :
OFF | OFF . ]
1
13

Execution of range check for Execution of range check for
command in-position command in-position

Fig. 7.13 Range check for command in-position

(b) “O(OFF)” is stored in the remote register for storing command in-position flag in the following
cases:
¢ Atthe start of positioning control
¢ Atthe start of home position return
¢ At the start of speed control
¢ At the start of JOG operation
¢ When the manual pulse generator operation is enabied
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(c) During interpolation control, the remote register for storing command in-position flag of the
axis (reference axis) indicated below is used. Use the AD75P to set the command in-

position range.

Interpolation axis

Reference axis

Remote register for storing command
in-position flag

During interpolation control of axes 1 and 2

Axis 1

RX(n+1)E
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7.13 Teaching Function

(1) What is the teaching function?

(a) This function changes the positioning address of the positioning data number specified to
the address positioned by the manual operation (JOG operation, manual pulse generator
operation).

(b) For the circular interpolation of auxiliary point specification, the circular auxiliary point
address and positioning address can be changed.

For the circular interpolation of center point specification, the positioning address can be
changed.

(2) Positioning address

(a) The positioning address and circular auxiliary point address to write are absolute addresses
based on the home position address.

(b) The travel increment of the positioning using the increment method cannot be set.

(3) Axes subject to teaching

Teaching may be performed for each axis or for interpolation axis. The subject of teaching is set
according to the table below.

Axis number Axis 1 Axis 2 Interpolation for axes 1 and 2
Setting 1 2 4

(4) Restrictions

(a) The teaching function is performed on the stopped axes using the sequence program.
Even when the error warning occurs during the manual operation, teaching can be
performed unless the axis is in BUSY status.

Point |
(1) When executing teaching, the positioning identifier, M code, dwell time and command speed
can also be changed. *

(2) When performing teaching, use the control data area of a buffer memory. In the control data
area, set the data listed below.

Setting data Buffer memory address
Subject axis 1103
Positioning data number 1104
Wirite pattern 1105
Wirite request 1106
Write positioning data 1108 to 1127
Flash memory write request 1138

See Section 8.7 for details on the control data area.

* : The positioning identifier is the general term for positioning operation pattern, acceleration time
number, deceleration time number and control method.
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(5) Teaching procedure

The following shows the procedure for performing teaching by using a sequence program.

(a) When controlling each axis independently and during interpolation (excluding circular
interpolation of auxiliary point specification), positioning addresses can be changed for
independent control of each axis and interpolation control (excluding circular interpolation of
auxiliary point specification).

( Start ’

A

Move to the aimed position by
manual operation.

I

Set the subject axis.

Set the positioning data
number to perform teaching.

Set the present feed value
and positioning address
using the write pattern.

Make a write request.

Confirm write complete.

End teaching?

Set the remote station ready
signal to OFF.

Make a write request to the
flash memory.

Write complete confirmation

------------ By JOG operation and manual pulse generator operation.

-------- -+ Set the subject axis at the address 1103 of the buffer memory.

""""""" Set the positioning data number at the address 1104 of the buffer memory.

------------ Set 500H at the address 1105 of the buffer memory.

------------ Set 2 at the address 1106 of the buffer memory.

------------ Check whether the address 1106 of the buffer memory becomes 0.

Set 1 at the address 1138 of the buffer memory.

Check whether the address 1138 of the buffer memory becomes 0.

Point I

* . Write to the flash memory is allowed up to 100,000 times.
When the number of write to the flash memory exceeds 100,000, write to the flash memory
may no longer be performed normally.
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(b) For circular interpolation controi of auxiliary point specification

With circular interpolation control of auxiliary point specification, the auxiliary point address
and the last address can be changed.

[For circular interpolation control of center point specification, the endpoint address can b

changed. See (a) for the teaching procedure.

( Start '

11)

X

Move to the auxiliary point
of circular interpolation by
manual operation.

l

Set the subject axis,

Set the positioning data
number to perform teaching .

Set the present feed value
and circular auxiliary point
using the write pattern.

Make a write request.

Confirm write complete.

Move to the endpoint of
circular interpolation by
manual operation.

Set the present feed value
and positioning address
using the write pattern.

Make a write request.

------------ By JOG operation and manual pulse generator operation.

............ Set the subject axis at the address 1103 of the buffer memory.

y

"""""""" Set the positioning data number at the address 1104 of the buffer memory.

grasenaeess Set 600H at the address 1105 of the buffer memory.

------------ Set 2 at the address 1106 of the buffer memory.

------------ Check whether the address 1106 of the buffer memory becomes 0.

............ By JOG operation and manual puise generator operation.

------------ Set 500H at the address 1105 of the buffer memory.

Set 2 at the address 1106 of the buffer memory.
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11)

1)

l

Confirm write compiete.

End teaching?

Set the remote station ready
signal to OFF.

Make a write request to the
flash memory.

Confirm write complete.

Set 1 at the address 1138 of the buffer memory.

The address 1138 of the buffer memory becomes 0.

............ Check whether the address 1106 of the buffer memory contains 0.

* .

Point I
Write to the flash memory is allowed up to 100,000 times.
When the number of write to the flash memory exceeds 100,000, write to the flash memory

may no longer be performed normally.
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7.14 Handling when the Control Unit is in “Degree”

When the controf unit is in “degree,” the items below are different from other control units.

7.14.1 Address of present feed value and machine feed value

The addresses of present feed values and machine feed values are ring addresses between 0 and
359.99999°.

359.99999°  359.99999°

L1

0° 0° 0°

7.14.2 Setting valid/invalid of software stroke limit

The high limit/low limit values of a sofiware stroke limit are between 0 and 359.99999°,

(1) Setting the software stroke limit to valid

To set the software stroke limit to valid, set the low limit value and high limit value of the software
stroke limit in the clockwise direction.

Set clockwise

90°

(a) Set the travel range of zone A as follows:

+ Low limit value of software stroke limit ----- 315.00000°
+ High limit value of software stroke limit ----- 90.00000°

(b) Set the travel range of zone B as follows:

+ Low limit value of software stroke limit --...- 90.00000°
» High limit value of software stroke limit ----- 315.00000°
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(2) Setting the software stroke limit to invalid
Set the software stroke limit to invalid as follows:

(Low limit value of software stroke limit) = (High limit value of software stroke limit)

Control can be performed regardless of the software stroke limit setting.
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7.14.3 Positioning control

This section describes the positioning control method when the control unit is in degrees.

(1) Absolute method
(a) When the stroke limit is invalid

Positioning is performed in the direction closer to the specified address based on the
present value (shortcut control).

(1) When moving from the present value at the position of 315° to the position of 45°,
positioning is performed in the clockwise direction.

(2) When moving from the present value at the position of 45° to the position of 315°,
positioning is performed in the counterclockwise direction.

From 315° to 45° From 45° to 315°

315° 45° 316° 45°

(b) When the stroke limit is valid

The positioning direction -- clockwise or counterclockwise -- is determined by the setting
method of software stroke limit range.

Therefore, positioning via the shortcut control may not be allowed.

When moving from the present value at the position of 0° to the position of 315°, positioning
is performed in the clockwise direction if the low limit value of software stroke limit is 0° and
its high limit value is 345°.

345.00000° _0°
315.00000°

Positioning is performed clockwise.

Point |
The positioning address should be within the range of 0° to 359.99999°.
Use the increment method to perform positioning of one rotation or more.
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(2) Increment method

When using the increment method, positioning is performed for a specified travel increment in the
specified direction. The sign of travel increment determines the travel direction.

¢ When the travel direction is positive ----- Clockwise

e When the travel direction is negative - Counterclockwise

Point l

With the increment method, positioning of 360° or more can be performed.
To do this, set (low limit value of software stroke limit) = (high limit value of software stroke limit),
and set the software stroke limit to invalid.
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7.15 Setting the Stepping Motor Mode

(1) What is the stepping motor mode?

(a) The stepping motor mode performs “prevention of out-of-step acceleration/deceleration” and
“reduction of machine vibration due to decreased frequency variation” when using the
stepping motor with D75P2.

(b) By selecting the stepping motor mode, the stepping motor can be used without getting out of
step.

Also, machine vibration due to frequency variation during operation can be reduced.

When using the stepping motor, the rotation of a motor can be started smoothly by selecting
the stepping motor mode and setting the bias speed at start.

{2) Setting method
(a) Use basic parameter 2 to set the stepping motor mode.
(b) When setting the stepping motor mode, set “1: stepping motor mode” in basic parameter 2.

(c) The stepping motor mode 1 becomes valid at the startup of remote station ready signal
(OFF to ON).

When setting the stepping motor mode in the peripheral device, use the software packages listed
below.

e DOS/V personal computers : SW1lVD-AD75P and later

(3) Restrictions

The stepping motor can be controlied normally in the stepping motor mode, except for the
following restrictions.
Control the axes set in the stepping motor mode in consideration of the following restrictions.

(a) Restriction on a positioning command range and speed command range
In the stepping motor mode, the position command range and speed command range are
1/16 of those in the standard mode.
When using the stepping motor mode, control should be performed within the range
indicated in Table 7.2.
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(b)

(c)

(d

(e)

(®)

9

(h)

Circular interpolation control not used

The circular interpolation control cannot be specified in the stepping motor mode (the
circular interpolation control cannot be performed when using a servo motor in the stepping
motor mode).

If the circular interpolation is started when the stepping motor mode is set, the control
method setting error (error code: 524) occurs.

Restriction on linear interpolation control

Use the linear interpolation control when both axes are set in the standard mode or stepping
motor mode.

When the standard mode is used together with stepping motor mode for linear interpolation
control, control cannot be performed at the command speed.

When performing linear interpolation control for the stepping motor and servo motor, set
both axes to the stepping motor mode.

Restriction on continuous locus control

« The continuous locus control can only be used for a single axis.
The continuous locus control cannot be used for double-axis interpolation control.
Performing continuous locus control with the double-axis interpolation control may result
in a positional dislocation.

e The continuous locus control can only be used for controls in the same direction.
Using locus control for controls whose direction reverses may result in a positional
dislocation.
When performing controls whose direction reverses in the stepping motor mode, use the
continuous operation.

Restriction on the INC instruction

After stopping the JOG operation or positioning, do not perform positioning in the opposite
direction by the INC instruction.

If positioning is performed in the opposite direction by the INC instruction after stopping the
JOG operation or positioning, positioning may be one puise more than the command pulse.

Restriction on electronic gear

If the value of electronic gear is large in the stepping motor mode, it may cause vibration.
Therefore, use a smaller value for the electronic gear.

It is recommended that 1/1 is used for the electronic gear value in the stepping motor mode.

Switching control of standard mode and stepping motor mode not used

The position command range and speed command range differ between the stepping motor
mode and standard mode.

Therefore, the stepping motor mode and standard mode cannot be switched for use.

If the stepping motor mode and standard mode are switched for use, normal controls can no
longer be performed.

Restriction on speed
When using the stepping motor mode, control may be performed 10 pulse/s lower than the
set positioning speed.
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Table 7.2 Setting ranges for the stepping motor mode

Setting unit

mm

inches

Standard mode

Stepping motor mode

Standard mode

Stepping motor mode

Positioning ABS —214748364.8 to — 13421772810 —21474.83648 to - 134217728 to
address 214748364.7 um 134217727 um 21474.83647 inches 1342.17727 inches
INC —214748364.8 to — 134217728 to —21474.83648 to - 1342.17728 to
214748364.7 um 134217727 um 21474.83647 inches 1342.17727 inches
Speed/position switch |0 to Oto Oto Oto
control 214748364.7 p m 134217727 pum 21474.83647 inches 1342.17727 inches
Speed limit value 0.01to 0.01 to 0.001 to 0.001 to
6000000.00 mm/min. | 375000.00 mm/min. 600000.000 inches/min. | 37500.000 inches/min.
Positioning speed 0.01to 0.0t to 0.001 to 0.001to
6000000.00 mm/min. | 375000.00 mm/min, 600000.000 inches/min. | 37500.000 inches/min.
Bias speed upon start — 0.01to — 0.001 to
375000.00 mm/min. 37500.000 inches/min.
Backlash compensation Oto Oto 0to 0to
6553.5 u m 409.5 um 0.65535 inches 0.04085 inches
Stroke high limit — 214748364.8 to - 134217728 to —21474.83648 to -1342.17728 to ~—
214748364.7 um 34217727 um 21474.83647 inches 1342,17727 inches
Stroke low limit - 214748364.8 to — 134217728 to ~21474.83648 to — 1342.17728 to
214748364.7 u m 134217727 um 21474.83647 inches 1342.17727 inches
Command in-position 0.1to 0.1fo 0.00001 to 0.00001 to
L 3276700.0 um 204793.7 um 327.67000 inches 20.47937 inches
JOG speed limit value 0.01to 0.01 to 0.001 to 0.001 to
6000000.00 mm/min. | 375000.00 mm/min. 600000.000 inches/min. | 37500.000 inches/min.
Circular interpolation error allowable Oto 0.1to Oto 0.00001 to
range 10000.0 u m 625.0 1 m 1.00000 inch 0.06250 inch
Home position address —214748364.8 to - 134217728 to - 21474.83648 to - 1342.17728 to
214748364.7 um 134211772.7 pm 21474.83647 inches 1342.17727 inches
Home position return speed 0.01to 0.01to 0.001 to 0.001 to
6000000.00 mm/min. | 375000.00 mm/min. 600000.000 inches/min. | 37500.000 inches/min.
Creep speed 0.01to 0.01to 0.001 to 0.001 to
6000000.00 mm/min. | 375000.00 mm/min. 600000.000 inches/min. | 37500.000 inches/min.
Travel increment after near-point 0.0to Oto Oto Oto
dog ON 214748364.7 1 m 134217727 um 21474.83647 inches 1342.17727 inches
Home position shift amount —214748364.8 to - 134217728 to — 2147483648 to —1342.17728 to
214748364.7 u m 13421772.7 um 21474.83647 inches 1342.17727 inches
Present value change amount —214748364.8 to - 134217728 to —21474.83648 to - 1342.17728 to N
214748364.7 um 13421772.7 pm 21474.83647 inches 1342.17727 inches
Speed change value 0.01t0 Oto 0.001 to Oto
6000000.00 mm/min. | 375000.00 mm/min. 600000.000 inches/min. | 37500.000 inches/min.
JOG speed 0.01to 0.01to 0.001 to 0.001 to .
6000000.00 mm/min. 375000.00 mm/min. 600000.000 inches/min. | 37500.000 inches/min.
Speed/position switch-control travel- Oto 0.1to 0.00001 to 0.00001 to
increment register 214748364.7 p m 13421772.7 pm 21474.83647 inches 1342.17727 inches
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Degree Pulse
Standard mode Stepping motor mode Standard mode Stepping motor mode

—21474.83648 to Oto — 2147483648 to - 134217728 to
2147483647 degrees | 359.99999 degrees 2147483647 puises 134217727 pulses
—21474.83648 to -1342.17728 to — 2147483648 to - 134217728 to
21474.83647 degrees | 1342.17727 degrees 2147483647 pulses 134217727 pulses
Oto Oto Oto Oto
21474.83647 degrees | 1342.17727 degrees 2147483647 pulses 134217727 pulses
0.001 to 0.001 to 1to 1to
600000.000 degrees/min. | 37500.000 degrees/min. | 1000000 pulses/sec. 62500 pulses/sec.
0.001 to 0.001 to 1to 1to
600000.000 degrees/min. | 37500.000 degrees/min. | 1000000 pulses/sec. 62500 pulses/sec.

—_— 0.001 to — 1to

37500.000 degrees/min. 62500 pulses/sec.

Oto Oto Oto 0to
0.65535 degrees 0.04095 degrees 65535 pulses 4095 pulses
Oto Oto — 2147483648 to — 134217728 to
359.99999 degrees 359.99999 degrees 2147483647 pulses 134217727 pulses
Oto Oto -~ 2147483648 to - 134217728 to
359.99999 degrees 359.99999 degrees 2147483647 pulses 134217727 pulses
0.00001 to Oto 1to 1to
327.67000 degrees 327.67000 degrees 32767 pulses 2047 pulses
0.001 to 0.001 to 1to 1to
600000.000 degrees/min. | 37500.000 degrees/min. | 1000000 pulses/sec. 62500 pulses/sec.
Oto 0.00001 to 0to 1to
1.00000 degrees 0.06250 degrees 100000 pulses 6250 pulses
Oto Oto - 2147483648 to - 134217728 to
359.99999 degrees 359.99999 degrees 2147483647 pulses 134217727 pulses
0.001 to 0.001 to ito 1to
600000.000 degrees/min. | 37500.000 degrees/min. | 1000000 pulses/sec. 62500 pulses/sec.
0.001to 0.001 to 1to ito
600000.000 degrees/min. | 37500.000 degrees/min. | 1000000 pulses/sec. 62500 pulses/sec.
Oto Oto Ototo Oto
21474.83647 degrees | 1342.17727 degrees 2147483647 puises 134217727 pulses
—21474.83648 to -1342.17728 to — 2147483648 to - 134217728 to
21474.83647 degrees | 1342.17727 degrees 2147483647 pulses 134217727 pulses
Oto Oto — 2147483648 to — 134217728 to
359.99999 degrees 359.99999 degrees 2147483647 pulses 134217727 pulses
0.001 to 0.001 to 1to Oto
600000.000 degrees/min. | 37500.000 degrees/min. | 1000000 pulses/sec. 62500 pulses/sec.
0.001 to 0.001 to tto 1to
600000.000 degrees/min. | 37500.000 degrees/min. { 1000000 pulses/sec. 62500 pulses/sec.
0.00001 to 0.00001 to 1to 1to
359.99999 degrees 359.99999 degrees 2147483647 pulses 134217727 pulses
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7.16 Present Feed Value Clear Function at the Start of Speed Control
and Speed/Position Switch Control

(1) Present feed value clear function at the start of speed control and speed/position switch

control

(a) Whether or not to update the present feed value at the start of speed control and
speed/position switch control can be set.
Also, the present feed value can be cleared to O at the start of speed control and
speed/position switch control, using the “present feed value update request instruction
during speed control” of extended parameter 1.

(b) If “Clear the present feed value during speed control” is selected, the present feed value in
the buffer memory will be as follows:

1) For speed control, the present feed value remains 0.

2) For speed/position switch control, the present feed value during speed control remains 0.
Upon switching to position control, the present feed value is updated from 0.
If positioning is started with the position control as the speed position switch signal is
on at the start of positioning, the present feed value is not cleared but updated from the
present value at stop.

(¢) Even if “Clear the present feed value during speed control” is selected, the machine feed
value will not be cleared to 0.

Speed Position

je—— control —»je— control

7
Start of speed/position switch control

Present feed value update

request instruction during 0 ><(Cleaf's the present feed value to 0 during speed control)
speed control , .

0

‘T

O-clear at the start of speed control,
speed/position switch control

Present feed value rww Update the 0

(2) Setting method

To clear the present feed value at the start of speed control and speed/position switch control, set
“2: Clear the present feed value to 0 during speed controf” in the buffer memory for “present feed
value update request instruction during speed control” of extended parameter 1.

Buffer memory Hem Setting range Initial value
Axis 1 Axis 2
28 178 present feed value update « 0: Does not update the present feed value during speed 0
request instruction during control
speed control « 1: Updates the present feed value during speed control
e 2: Clears the present feed vaiue to 0 during speed control
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7.17 Write to the Flash Memory

PC CPU

This section describes how the D75P2 parameters and positioning data are written into the flash

memory.

(1) Method using the peripheral device

(a) The peripheral device for which “Automatic write to the flash memory” is set writes to the
flash memory while writing to the D75P2.

(b) 1f a peripheral device makes a flash memory write request, the D75P2 parameters and
positioning data are written to the flash memory.

(2) Method using the PC CPU
The PC CPU writes the D75P2 parameters and positioning data to the flash memory by writing
“1” to “1138” of the buffer memory.
Upon completion of write to the flash memory, the buffer memory “1138” becomes “0. ”
However, the D75P2 parameters and positioning data can be written to the flash memory only

when the remote station ready signal is off.

D75P2
P R e et bl
Butfer memory OS area Fiash memo
Parameter Parameter

2)
TO
instruction

OFF request

1)

3)

Write request

Positioning data
number 1 to 100

Write to the
flash memory

1/0 signal

Positioning data
number 1to 100

Write to the flash memory in the order of 1) and 2).

Positioning data
number 110 100

Positioning data
number 1 to 100

important |

o When writing to the flash memory consecutively,

Do not perform a transient transmission immediately after writing to the flash memory.
* This may make the link status of CC-link unstable, or shorten the life of a module.

be sure to take a 10 or more second interval.
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7.18 Pulse Output Logic Switch

(1) Pulse output logic of D75P2

The positive logic is set as D75P2’s defauit.
When connecting to a negative logic drive module, set the pulse output logic to negative logic.

(2) Pulse output logic switch
(a) Use the AD75P to set the puise output of D75P2.

Setting range Initial value
0 : Positive logic 0
1: Negative logic
(3) Note
(a) The pulse output logic switch becomes valid at the startup (OFF to ON) of the remote station
ready signal.

Set this before setting the remote station ready signal to ON.
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7.19 Parameter Initialization Function

(1) What is the parameter initialization function?

2

@)

(a) The parameter initialization function restores the parameters set in the D75P2 to the factory-
set default values (initial values).

1) The parameter initialization function initializes the following parameters:

e Basic parameters 1 and 2
¢ Extended parameters 1 and 2
+ Home position return basic parameter
« Home position return extended parameter
2) The parameter initialization function does not initialize the positioning data, start block
information, or condition data.

(b) If parameter errors occur frequently and the D75P2 will not start up, initialize parameters
using this function to reset them.

If the set parameters are found abnormal when the initial data setting request flag is set from
On to OFF, the D75P2 will not be able to perform positioning control because the remote
station ready signal will not turn on.

Parameter initialization setting

(a) Parameter initialization can be performed when the remote station ready signal is off.
When the remote station ready signal is on, the warning 111 occurs and parameter
initialization cannot be performed.

(b) To initialize parameters, write “1” to the buffer memory address 1139.
Upon completing parameter initialization, OS sets the buffer memory address 1139 to 0.

It takes approximately 10 seconds to complete initializing the parameters as the parameter
area is written to the flash memory.

Note
(a) Parameter initialization is performed for the OS area of D75P2 and flash memory.

Data in the buffer memory of D75P2 will not be initialized.
Therefore, data in the buffer memory does not match the data in the OS area of D75P2/flash
memory upon completion of parameter initialization.

(b) When parameter initialization is performed, reset the CPU or restart the power to the PC
CPU.

If the CPU is reset or the power to the PC CPU is restarted, the contents of flash memory
are transferred to the OS area and buffer memory, thus initialization of the data in the buffer
memory is performed.
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7.20 When Constructing the Absolute Position Detection System
Using the D75P2

The D75P2 can construct the absolute position detection system by installing the absoiute position
detection system. ‘
The following describes precautions when constructing the absolute position detection system.

Battery —|
'—! Servo motor
---------- =
‘ e s
1 L]
* Position command * Position command ————:——@ i
« Control command ¢ Control command I' i
! i :
PC CPU Servo amplifier ; ‘ :
! ‘ !
Backup ! i
M 1
) )
1] )
\\/ 40 J
. r Absolute position detector
Restoration of present value
(1) Home position return
The absolute position detection system can establish the location of the home position, using the
data-set type home position return. ’
In the data-set type home position return system, the location to which the location of the home
position is moved by manual operation (JOG operation/manual pulse generator operation) is
treated as the home position.
Machine movement range
Moved to this position by manual
/ operation
The stop position during home position return
execution is stored as the home position
Buffer memory for settin,
positioning dz?t,a numb;rg X 9901 (Home position return specification)

Positioning start | l
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(2) Precautions during the absolute position detection system
When constructing the absolute position detection system, there are restrictions on the
positioning address and the high limit/low limit values of software stroke limit that can be used.
(a) Positioning address

The positioning addresses that can be used in the absolute position detection system vary
depending on the feedback pulse of the servo motor to be used.

Unit Setting range
Feedback pulses = 8192 Feedback pulses = 16384
wm — 26843545.6 to 26843545.5 - 53687091.2 to 53687091.1
Inches — 2684,35456 to 2684.35455 —5368.70912 to 5368.70911
Degrees |0 to 359.99999 0 to 359.99999
Pulses — 268435456 to 268435455 - 536870912 to 536870911

(b) When the home position address is set to “other than 0.

1) The positioning address can be set within the range of values obtained by adding the
home position address to the values listed in the previous section (a).

For example, if the home position address is set at 1000.0 [u m], the positioning
address will be in the range of -26842545.6 [ m] (~ 26843545.6 + 1000.0) to
26844545.5 [ m] (26843545.5 + 1000.0).

However, when the unit is in degrees, it remains within 0 to 359.99999.

— 26843545.6 [ m] 0.0[um] 26843545.5 [y m]
| —26842545.6 [ m] | 1000.0 [um] | 268445455 [um]
I b 1
: A E
. .

A : Home position address = Setting range at 0.0 [p m]
B : Home position address = Setting range at 1000.0 fu m]

2) If the value obtained by adding the home position address to the value listed in (a)
exceeds the valid range indicated below, the range is reduced for the excess amount.

Unit Setting valid range
mm ~ 214748364.8 10 214748364.7
Inches —21474.83648 10 21474.83647
Pulses ~ 2147483648 to 2147483647

For example, if the home position address is set at 214740000.0 ju m], the valid range
is from 187896454.4 [1 m] (— 26843545.6 + 21474000.0) to 241583545.5 [u m]
(214740000.0 + 26843545.5). However, the actual range will be from 187896454.4 [u m]

t0 214748364.7 {u m}.
Home position address
187896454 .4 [t m}) 214740000.0 [u m] 214748364.7 [u m] 241583545.5 [ m]
N [ 4 1

1 T T 1
] )

. ! Setting not allowed

t
'
]
. -

+

LValid range is reduced
for this amount.

Setting range
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(c) When (electronic gear) <1

When the electronic gear is set to [electronic gear (travel increment per pulse) < 1], the
movable distance centering around the home position becomes 1/electronic gear.

For example, if electronic gear = 1/2 and home position address = 1000 [pulse], the range
will be — 134217228 [pulse] ((— 268435456 + 1000)/2) to 134218227 [pulse] ((268435455 +
1000)/2).

However, if (electronic gear) > 1, it will be within the range of (a) and (b).

Home position address
- 268434456 [pulse] — 134217228 [pulse] 1000 [pulse] 134218227 [pulse] 268436455 [pulse]
] 1 1 | |
] L} 1 I I

Setting range when the electronic
gearis 1/2

(d) During positioning in the same direction

Perform positioning in the same direction so that the present value is within the range of

positioning addresses indicated in (a) to (c).

If the value exceeds the range of (a) to (c), the present value cannot be restored properly N
when the power is turned on.

7.21 Servo ON/OFF

This sets ON/OFF the servo amplifier connected to the D75P2, using the D75P2.
By setting the servo to ON, the servo becomes operable.

(1) Servo ON

The servo becomes operable.
Single-axis servo ON  : RY(n+2)0
Double-axis servo ON : RY(n+4)0

(2) Servo OFF

The servo becomes inoperable.

N

Point l

(1) If the servo motor is turned on due to an external force when the servo is off, perform
absolute position restoration.

(2) Set the servo to ON/OFF while the motor is stopped.
A servo OFF request during positioning will be ignored.
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8. Buffer Memory

8.1  Outline of Buffer Memory

The D75P2 contains a PC CPU and the buffer memory for data communication.
Various data, such as those listed below, are stored in the buffer memory, and the D75P2 uses this
data to perform positioning control.

« Parameter area to set parameters for the D75P2.

e Monitor area to check the control status of the D75P2.

¢ Control data area to set the control status of the D75P2.

¢ Positioning data area to set positioning data.

« Positioning start information area to set positioning start information.

s PC CPU memory area to be used for condition data for block start.

8.2 Classification of Buffer Memory Areas

(1) Parameter area

o Basic parameter --...cooennin. This is the area to set parameters used as bases of
positioning control, such as command unit, travel
increment per pulse, pulse output mode, and rotation
direction.

o Extended parameter ««:--csoeeereinsnnnnes This is the area to set detailed contents required for
positioning control, such as backslash compensation,
stroke limit, M-code output timing,
acceleration/deceleration time, and rapid stop

selection.
e Home position return......................... This is the area to set parameters used as bases of
basic parameter home position return, such as home position return
method, direction, address, and speed.
o Home position return...........ceceevneene This is the area to set detailed contents required for
extended parameter home position return, such as home position return

dwell time, and home position return
acceleration/deceleration time.

(2) Monitor area

o System monitor ---------eemeeenneeeeeennaes This is the area in which information related to the
control status that is common within the system is
stored.

®  AXIS MONILOL «--vveeeemnvermssnssrninanisnnanens This is the area in which information related the control

status of each axis is stored.

(3) Control data area

o System control data «-«------eerersieineenees This is the area to read and write the clock data and
positioning data.
e Axis-control data ---soereeeenna.. This is the area to set the control status of each axis.

(4) Positioning data

This is the positioning data area to set positioning data.
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(5) Positioning start information area

o Positioning start data ----------eereereeeeee This is the area to set the positioning-data number.

e Positioning special start data -« This area is set when adding special operations, such
as condition judgment, simultaneous start, stop and
repeat, to the normal positioning operation.

e Condition data ««--ooooreeemeermmeeseniennnnen This area is set when performing condition judgment
using an instruction that performs the special operation
being set with positioning special start data.

« Indirect specification -------------eeeeeeenees This is the area to specify positioning-data number
indirectly.

(6) PC CPU memory
This is the area to control positioning start by setting values for condition judgment and wait

judgment.

(7) Area for block transfer

This is the area to set positioning data by block transfer.

8-2
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8.3 Reading and Writing Data in the Buffer Memory

The following indicates the methods to read and write each data in the buffer memory:
(1) Read
o Method using a peripheral device - Read can be performed in accordance with each data
mode of the peripheral device.
¢ Method using a sequence program -- Read can be performed in units of 1 word (16 bits) or 2

words by specifying an address of the buffer memory
and using transient transmission *.

(2) Write

« Method using a peripheral device ---- Write is performed by storing data in the peripheral
device, then using block transfer to write the data to
the buffer memory inside the D75P2 from the
peripheral device.

« Method using a sequence program -- Read can be performed in units of 1 word (16 bits) or 2
words by specifying an address of the buffer memory
and using transient transmission *.

< Contents of buffer memory and write conditions >

Contents Write condition

Parameter area Write allowed at any time
However, depending on the type of parameter, change may or
may not be reflected immediately.

Monitor area (Read only)
Control data area Write allowed at any time
Positioning data area Write allowed at any time
Positioning start | Positioning start data However, write must be performed before turning on the
information Positioning special start data positioning start for the corresponding axis.
Condition data
Indirect specification
PC CPU memo area Write allowed at any time
Transfer |/F area between PC CPU and D75P2 Write allowed at any time

important l

Do not write to missing-number addresses and the areas that are indicated as “write prohibited”
in the buffer memory lists shown in Section 8.4 and later.

This may cause malfunction.

* : The dedicated instruction-compliant models can read and write using CC-Link dedicated
instructions. Use FROM/TO instructions to perform read and write for models not compliant with
dedicated instructions.

N :



8. Buffer Memory MELSEC-A

8.4

Point I

Data in the buffer memory is not backed up using batteries.
At power-on, the D75P2 performs the following processing to the buffer memory:

o Parameter arga ««---oereeeesenenninnnns Transfers parameter values in the flash memory.
* Monitor area, control data area ---- Performs initialization.

» Positioning data area «----«---roveeeee Transfers data in the flash memory.

o PC CPU memory area «----::-eeevees Performs initialization.

Configuration of Buffer Memory

The overall configuration of the buffer memory is shown below:

Address
0to 14 |Basic parameter

15to 66 |Extended parameter
67 to 69 |Vacant (use prohibited)
70 to 89 JHome position return parameter

For axis 2

For axis 1

90to 149 |Vacant (use prohibited) r Parameter area

150to 164 |}Basic parameter

16510 216 |Extended parameter

21710219 }Vacant (use prohibited)

220t0 239 |Home position return parameter

24010 299 }Vacant (use prohibited)

300 to 449 |Vacant (use prohibited)

45010 799 |System monitor } System monitor area

80010 899 |Axis monitor for axis 1

900 to 999 | Axis monitor for axis 2 Axis monitor area
1000 to 1099 |Vacant (use prohibited)
1100 to 1149 | System-contro! data } System-control data area
1150 to 1199 |Axis-control data for axis 1
1200 to 1249 |Axis-control data for axis 2 Axis-control data area
125010 12909 | Vacant (use prohibited)
1300 to 2299 | Buffer memory positioning data for axis 1
2300 to 3299 | Buffer memory positioning data for axis 2
3300 to 4299 |Vacant (use prohibited)
4300 to 4499 | Start block for axis 1 .
4500 to 4549 | Indirect specification for axis 1 ~ Buffer memory positioning data area
4550 to 4749 | Start block for axis 2
4750 to 4799 |indirect specification for axis 2
4800 to 4999 |Vacant (use prohibited)
5000 to 5049 |Vacant (use prohibited) J
5050 to 5099 |PC CPU memory area } PC CPU memory area
510010 6109 |Block transfer area } Block transfer area
6110107167 |Reserved } Reserved

For axis 2

I\

 Monitor area

I\

¢ Control data area

I\
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8.5 Parameter Area

This section explains the parameter area of the buffer memory.

In this section, the buffer memory addresses and setting ranges of the parameters for axis 1 and axis
2 are described.
See Sections 10.1 and 10.2 for details of the setting contents.

8.5.1 Basic parameter 1
Buffer memory address Item Setting range tnitial | Write"
Axis 1 Axis 2 value
0 150 Unit setting 0. mm 1:inch 2: degree 3: pulse 3 1)
151 Travel Number of 1 10 65535 pulses 20000
increment | pulses per
per pulse rotation (Ap)
2 152 Travel increment | 1 to 65535 110 65535 1 to 65535 1 to 65535 20000
per rotation (Al) | x10"pm x10° inches x10° degrees pulses
3 153 Unit multiplier 1: x1; 10: x10; 100: x100; 1000: x1000 1
(Am)
4 154 Pulse output mode 0 :PLS/SIGN mode 1
1 : CW/CCW mode
2 : Phase A/B mode (multiplication by 4)
3 : Phase A/B mode (multiplication by 1)
5 155 Rotation direction setting 0 : Present-value increase by forward puise output 0
1 : Present-value increase by reverse puise output
8.5.2 Basic parameter 2
Buffer memory address Item Setting range Initial | Write™
Axis 1 Axis 2 value
6 156 Speed control value 1 to 600000000 110600000000  {110600000000 |1 to 1000000 200000 |2)
7 157 x10° mm/min. x10°inches/min.  |x10° degrees/min. |pulses/sec.
1 to 37500000 1 to 37500000 1 o 37500000 1 0 62500
x%10° mmvmin. x10°inches/min.  [x10° degrees/min. |pulses/sec.
8 158 Acceleration time 0 1 to 65535 ms/1 to 8388608 ms 1000
9 159
10 160 Deceleration time 0 1 to 65535 ms/1 to 8388608 ms 1000
11 161
12 162 Bias speed at start 1 to 600000000 1 to 600000000 1 to 600000000 1 to 1000000 o] 1)
13 163 x10% mm/min. x10°inches/min. | x10° degrees/min. | pulses/sec.
1 to 37500000 1 to 37500000 1 to 37500000 1 {0 62500
x10% mmvmin. x10° inches/min. | x10° degrees/min. | pulsesisec.
14 164 Stepping motor mode selection | 0 : Standard mode 0
1 : Stepping motor mode
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Point |
(1) The basic parameter 2 is used to determine the inclination of acceleration/deceleration
processing.
Set the most appropriate values according to the system (Operation can be performed using
the initial values).

(2) *1: “Write” indicates writing data from the PC CPU of the D75P2 to the buffer memory.

« 1) : The data written from the PC CPU becomes valid when the remote station ready
signal rises (OFF — ON).

If setting contents are rewritten whiie the remote station ready signal is on, switch
the signal off, then on again.

e 2): The data becomes valid at the point when it is written from the PC CPU.

However, data change will be delayed by three data at most from the positioning-
data number that is being executed when data is written.

Also, during JOG operation or manual pulse-generator operation, the written data
will not be reflected.

Therefore, perform write when positioning control is not in operation.

8-6
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8.5.3 Extended parameter 1
Buffer memory address Item Setting range Initial | Write *
Axis 1 Axis 2 value
15 165 Backlash compensation 0 to 65535 0 to 65535 0 to 65535 0 to 65535 pulses |0
x10" pm x10* inches x10° degrees
16 |166 Software stroke high limit value {-21474836481t0 |-2147483648 1o |0 to 35999999 214748364810 |+21474
17 167 2 +2147483647  |+2147483647  [x10°degrees  |+2147483647  |83647
x10" pm %107 inches puises
-134217728t0  [-134217728t0  [010 35999999  |-134217728 10
134217727 134217727 x10° degrees 134217727
x10" um x10% inches pulses
18 168 Software stroke low limit value *{~2147483648 to |-214748364810 |01o 35999999  |-214748364810 [+21474
19 169 +2147483647 +2147483647 x10° degrees +2147483647 83648
x10" um x10° inches pulses
—134217728t0  |-1342177281t0 |0t0 35999999 |-134217728t0 o
134217727 134217727 x10° degrees 134217727
x10" um x10® inches pulses
20 170 Software stroke limit selection |0 : Applies software stroke limit to the present feed value. o}
1 : Applies software stroke limit to the machine feed value.
21 171 Software stroke limit valid for {0 : Software stroke limit invalid during JOG operation and manual pulse- |0
JOG operation and manual generator operation
pulse-generator operation 1 : Software stroke fimit valid during JOG operation and manual pulse-
generator operation
22 i72 Command in-position range * | 110 32767000 | 1 to 32767000 | 11032767000 |1 to 32767 100
23 173 x10" pm x10* inches x10° degrees pulses
1 to 2047937 1 to0 2047937 1 to 2047937 1 to 2047 pulses
x10"um x10” inches x10° degress
24 174 Torque limit set value 110 500 % 300
25 175 M-code on signal output timing |0 : WITH mode
1 : AFTER mode
26 176 Speed switch mode, speed 0 : Standard speed switch mode 0
change type 1 : Early speed switch mode
27 177 interpolation-speed 0 : Synthesized speed 0
specification method 1 : Reference-axis speed
(interpolation mode)
28 178 Present value update request | 0 : Does not update the present feed value during speed control 0
command during speed contral { 1 : Ypdates the present feed value during speed control
2 : Performs O clear on the present feed value during speed control
29 179 Manual pulse generator 0 :ignores manual pulse-generator operation Axis 1
selection 1 :Uses manual pulse generator 1 =
2 : Uses manual pulse generator 2 Axis 2
3 : Uses manual pulse generator 3 -
30 180 Selection for pulse output logic ] 0 : Positive logic 0
to drive module 1 : Negative logic
31 181 Acceleration/deceleration time |0 : 1 word type (1 to 65535 ms) 0
size selection 1 : 2 word type (1 to 8388608 ms)
TLO e Write allowed.

X eenns Write prohibited.
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Point
*1: The contents set by the extended parameter 1 become valid when the remote station ready
signal switches from off to on.
If setting contents in the extended parameter 1 are rewritten while the remote station ready
signal is on, switch the signal off, then on again.
*2 : The upper row indicates setting ranges in the standard mode, while the lower row indicates
those in the stepping motor mode.

8-8
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8.5.4 Extended parameter 2
Buffer memory address Item Setting range Initial | Write *
Axis 1 Axis 2 value
36 186 Acceleration time 1 1 to 65535 ms/1 to 8388608 ms 1000
37 187
38 188 Acceleration time 2
39 189
40 190 Acceleration time 3
41 191
42 192 Deceleration time 1 1 to 656535 ms/1 to 8388608 ms 1000
43 193
44 194 Deceleration time 2
45 195
46 196 Deceleration time 3
47 197
48 198 JOG speed control vaiue 1 to 600000000 |1 to 600000000 |1 to 600000000 |1 to 1000000 20000
49 199 %10 mm/min. x10* inches/min. |x10° degrees/min. |pulses/sec. ‘ ’
1 to 37500000 1 to 37500000 1 to 37500000 1 to 62500 S
%x10% mm/min. x10” inches/min. |x10° degrees/min. Jpulses/sec.
50 200 JOG operation Oto3 0
Acceleration time selection
51 201 JOG operation 0103 4]
Deceleration time selection
52 202 Acceleration/deceleration 0 : Trapezoid acceleration/deceleration processing 0
processing selection 1 : S-curve acceleration/ deceleration processing
53 203 S-curve ratio 1t0 100 % 100 o"
54 204 Rapid-stop deceleration time 1 to 65535 ms/1 to 8388608 ms 1000
55 205
56 206 Stop group 1 rapid stop 0 : Normal deceleration gtop 0
selection 1 :Rapid stop
57 207 Stop group 2 rapid stop 0 : Normal deceleration stop 0
selection 1 : Rapid stop
58 208 Stop group 3 rapid stop 0 : Normal deceleration stop 0
selection 1 : Rapid stop
59 209 Positioning-complete signal 0 to 65535 ms 300
output time
60 210 Allowable circular-interpolation | 0 to 100000 0 to 100000 0 to 100000 0 to 100000 100 "
61 211 error range x10" pm x10” inches x10° degrees pulses
0 to 6250 0 to 6250 0 to 6250 0 to 6250
10" um x107 inches x10* degrees pulses
62 212 Extemnal start function selection | 0 : External positioning start 0
1 : External speed change request
2 : Skip request
66 218 Locus controt adjacent passing | 0 : Positioning address passing mode 0 (o34
mode selection 1 : Adjacent passing mode
1O e Write allowed.
X e WYTItE Prohibited.
Point I
*1 : The data becomes valid at the point when it is written from the PC CPU.
However, data change will be delayed by three data at most from the positioning-data
number that is being executed when data is written.
Also, during JOG operation or manuai pulse-generator operation, the written data will not be
reflected. Therefore, perform write when positioning control is not in operation.
*2 : The upper row indicates setting ranges in the standard mode, while the lower row indicates
those in the stepping motor mode.
*3 : The data becomes valid when the remote station ready signal is switched from off to on.
It setting contents are rewritten while the remote station ready signal is on, switch the signal
off, then on again.
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8.5.5 Home position return basic parameters
Buffer memory address Item Setting range Initial | Write *
Axis 1 Axis 2 value
70 220 Home position retumn type 0 : Near-point dog type 0
1 : Stopper stop 1) (by time out from the dwell timer)
2 : Stopper stop 2) (by zero signal at the time of contacting the stopper)
3 : Stopper stop 3) (no near-point dog method)
4 :Count type 1) (use zero signal)
5 : Count type 2) (does not use zero signal)
ral 221 Home position retum direction |0 : Positive direction (direction of address increase) 0
1 : Negative direction (direction of address decrease)
72 222 Home position address * —21474836481t0 |-2147483648t0 |0 to 35999999 —2147483648t0 |0
73 223 +2147483647 +2147483647 x10° degrees +2147483647
10" um x10% inches pulses
-134217728 to -134217728 to 0 to 35999999 —134217728 to o’
134217727 134217727 x10° degrees 134217727
x10" pm x10* inches puises
74 224 Home position return speed |1 to 600000000 |1 1o 600000000 {1 to 600000000 |1 to 1000000 1
75 225 x10% mm/min. x10° inches/min. |x10° degrees/min. |pulses/sec.
1 to 37500000 1 to 37500000 1 to 37500000 1 to 62500
x10* mm/min. x10° inches/min. [x10° degrees/min. [pulses/sec.
76 226 Creep speed * 110 600000000 |1 to 600000000 |1 to 600000000 |1 to 1000000 1
77 227 x10° mm/min. x10° inches/min. [x10° degrees/min. |pulses/sec.
1 to 37500000 1 to 37500000 1 to 37500000 1 to 62500
x10% mm/min. %107 inches/min. [x10° degrees/min. |pulses/sec.
78 228 Home position return retry 0: Does not retry home position retum using the high/iow limit switch. 0
1: Retries home position retumn using the high/low limit switch.

8-10

----- Write allowed.

X eneres Write prohibited.



8. Buffer Memory MELSEC-A
8.5.6 Home position return extended parameters
Buffer memory address Item Setting range Initial | Write *
Axis 1 Axis 2 value
79 229 Home position return dwell 0 to 65536 ms 0
time
|80 230 Travel setting after near-point |0 to 2147483647 |0 to 2147483647 |0 to 2147483647 |0 to 2147483647 |0
81 231 dog ON * x10"um x10° inches x10° degrees pulses
0to 134217727 |0to 134217727 |[Oto 134217727 |Oto 134217727
x10"um x10° inches x10° degrees pulses
82 232 Home position retumn Qo3 0
acceleration time selection
83 233 Home position retum 0to3 ]
deceleration time selection
84 234 Home position shift amount *  {—2147483648t0 |-2147483648to |-214748364810 [-21474836481t0 [0 o
F85 235 +2147483647 +2147483647 +2147483647 +2147483647
x10" pm x10° inches x10° degrees pulses
—-13421772810 |-134217728to —134217728 to —134217728 to
1342117727 1342117727 1342117727 1342117727
x10"um x10° inches x10° degrees pulses
86 236 Home position return torque 1 to 300 (%) 300
limit value
88 238 Home position shift speed 0 : Home position retum speed 0
specification 1 : Creep speed
89 239 Dwell time setting at home 010 65535 ms 0
position retum retry
1O e Write allowed.

Write prohibited.

1)

2)

Point I

*1 : The contents set using home position return basic parameters and home position return
extended parameters become valid when the remote station ready signal switches from off to

on.

It the setting contents of home position return basic parameters and home position
return extended parameters are rewritten while the remote station ready signal is on,

turn the signal off, then on again.
The upper row indicates setting ranges in the standard mode, while the lower row

2:

indicates those in the stepping motor mode.

For data-set type home position return, there is no need to set home position return basic
parameters or home position return extended parameters.

8-11



8. Buffer Memory MELSEC-A

8.6 Monitor Area

The initial values are stored in the monitor area at power-on.

8.6.1 System monitor area

The system monitor data can be monitored using the monitor function of a peripheral device.

Buftfer memory address Item Remarks/setting range Initial | Write *
{(common to axis 1 and value
axis 2)
450 Test mode flag « The flag to judge whether or not the system is in the test mode from a peripheral | 0
device.

« Turns on during the test mode from a peripheral device, and tums off when the
system becomes no longer in the test mode.

0 : Not in the test mode
1 :In the test mode

451 Module model e Stores the module model name of the D75P2 main module at power-on or when | Module
name a remote station ready signal is turned on. model

0 : AD75P1-S3/ A1SD75P1-83 name is
1 : AD75P2-S3/ A1SD75P2-83/ AJB5BT-D75P2-S3 stored.
2 : AD75P3-83/ A1SD75P3-S3
452 OS type « Stores the OS type of the D75P2 main module at power-on or when a remote OS type
453 station ready signal is turned on. is stored.

454 * The data is stored using 8 characters in ASCII code.
455

456 OS version ¢ Stores the OS version of the D75P2 main module at power-on or when a remote | OS
457 station ready signal is turned on. version

e The data is stored using 4 characters in ASCIl code.

460 Clock data (hour: | The software clock data that keeps time by periodic interruptions of the system o}
minute) inside the D75P2.

e Used to store the occurrence time of errors (wamings) in the error (waming) %
history.

¢ The clock data needs to be set from the PC CPU at power-on. Use the control
data area {1100 to 1102 of the buffer memory) for setting.

The clocks of the PC CPU and D75P2 do not necessarily agree. If agreement
is required, reset time periodically from the PC CPU.

e b1s b0

L ]

|‘—'Minute (stores 00 to 59 in BCD)
> Hour (stores 00 to 23 in BCD)

461 Clock data Same as above. 0
(second: 100msec)
b15 b0

L——* 100 ms (stores 00 to 09in BCD)
e SecONd (stores 00 to 59 in BCD)

*1 O e Write allowed.
X eeeees Write prohibited.
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Buffer memory address (common to axis 1 and axis 2)

Start history
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
462 467 472 477 482 487 492 497 502 507 512 517 522 527 532 537
463 468 473 478 483 488 493 498 503 508 513 518 523 528 533 538
AN
464 469 474 479 484 489 494 499 504 509 514 519 524 529 534 539
465 470 475 480 485 490 495 500 505 810 615 520 525 5§30 535 540
466 471 476 481 486 491 496 501 506 511 516 521 526 531 536 541
.
542
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Item Remarks/setting range Initial value Write *
Start history » The axis number of start execution is stored.
Start axis 1,2
Start history « Stores the positioning-data number of the axis for which JOG aperation,
Operation type manual pulse-generator operation or positioning operation was started.
o Whether the start was initiated from the PC CPU, external start signal or
peripheral device, is stored at the start source.
o The restart flag is turned on upon restart during stop.
bis bo
I T T T T T T T T TT ITTT])
Positioning operation  : 1 10 600 Home position retumn : 8051(H1F73)
Biock positioning 1 7000(H1858)  High-speed home position return  : 8052(H1F74)
operation to 7010{H1B62) Present-value change : BOB3(H1F75)
JOG operation : 8060(H1F7C)  Data-set type home position return : 8190(H1FFE)
Manual pulse-generator : 8061(H1F7D)  Absolute-position : B191(H1FFF)
operation restoration
Start source 00: PC CPU; 01: | signal; 10: peripheral device
'—— Restart flag
Start history « The hour and minute of start execution are stored as shown below:
Start hour : minute
b18 bo
L]
|-——»Minute (stores 00 to 59 in BCD)
————Hour (stores 00 to 23 in BCD)
Start history * The second and 100 ms-unit value of start execution are stored as shown X

Start second : 100 ms

below:

bis bo

L [ ]

I——> 100 ms (stores 00 to 09 in BCD)
b Second (stores 00 to 59 in BCD)

Start history + The error judgment result at start is stored.
Error judgment « If start could not be made because an error occurred at start, the error flag is
turned on and an error number is stored.
o For start during operation (while the BUSY signal is on), the BUSY waming
flag is wrnedon.
b15 b0
l Error number
Error fiag
Warning flag for start during BUSY
Start history + Specifies the next pointer to the latest axis error using a value between 0 and
Pointer 15.

» Becomes 0 at power-on.

8-14
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Buffer memory address (common to axis 1 and axis 2)

Error start history
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15

543 548 553 558 563 568 573 578 583 588 593 598 603 608 613 618

544 549 554 559 564 569 574 579 584 589 594 599 604 609 614 618

545 550 555 560 565 570 575 580 585 590 595 600 605 610 615 620

546 551 556 561 566 571 576 581 586 591 596 601 606 611 616 621

547 5562 857 562 567 572 577 582 587 592 597 602 607 612 617 622

623
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item

Remarks/setting range

Initial value

Write *

Error start history
Start axis

« The axis number that detected an error at start is stored. 0

Error start history
Operation type

manual pulse-generator operation or positioning operation was started.

« Whether the start was initiated from the PC CPU, extemal start signal or
peripheral device, is stored at the start source.

o The restart flag is tumed on upon restart during stop.

[T ITII LI T I TIT T}

: 110 600 Home position retun
: 7000(H1B88)  High-speed home position return  : 8082(H1F74)
operation to 7010(H1B62) Present-value change : 8053(H1F75)
JOG operation :8060(H1F7C)  Data-set type home position return : 8190(H1FFE)
Manual pulse-generator : 8061(H1F7D)  Absolute-position : 8191(H1FFF)
operation restoration

Start source 00: PC CPU; 01: external signal; 10: peripheral device
'~———=Restart fiag

Positioning operation
Block positioning

: BOS1(H1F73)

» Stores the positioning-data number of the axis for which JOG operation, 0

Error start history
Start hour : minute

bﬁf bo

| S———— ] ——

l——»Minute (stores 00 to 59 in BCD)
t——————Hour (stores 00 to 23 in BCD)

« The hour and minute of error detection are stored as shown below: 0

Error start history
Start second : 100 ms

below:

b Q
[ ——————————

|—> 100 ms (stores 00 to 09 in BCD)
trr——————~—» Ggcond (stores 00 to 59 in BCD)

« The second and 100 ms-unit value of error detection are stored as shown o]

Error start history
Error judgment

e The error judgment result at start is stored. 0

« if start could not be made because an error occurred at stan, the error flag is
turned on and an error number is stored.

o For start during operation {while the BUSY signal is on), the BUSY waming
flag is turned on.

Error number
Error flag

Warning flag for start during BUSY

Error start history
Pointer

and 15.
« Becomes 0 at power-on.

« Specifies the next pointer to the latest axis warning using a vaiue between0 {0,

8-16
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Buffer memory address (common to axis 1 and axis 2)
Error start history
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
624 628 632 636 640 644 648 652 656 660 664 668 672 676 680 684
625 629 633 637 641 645 649 653 657 661 665 669 673 677 681 685
626 630 634 638 642 646 650 654 658 662 666 670 674 678 682 686
627 631 635 639 643 647 651 655 659 663 667 671 675 679 683 687
Nl
688
689 693 697 701 705 709 713 717 721 725 729 733 737 741 745 749
690 694 698 702 706 710 714 718 722 726 730 734 738 742 746 750
691 695 699 703 707 711 715 719 723 727 731 735 739 743 747 751
N’
692 696 700 704 708 712 716 720 724 728 732 736 740 744 748 752
753
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8-18

item Remarks/setting range Initial value Write *
Error history *_The error occurrence axis is stored.
Error occurrence axis 1,2
Error history axis e The axis-error number is stored.
Error number
Error history » The hour and minute of axis-error detection are stored as shown below:
Axis-error occurrence hour:
minute b1 b
1
L——-Minute (stores 00 to 59 in BCD)
b Hour (stores 00 to 23 in BCD)
Error history « The second and 100 ms-unit value of axis-error detection are stored as shown
Axis-error occurrence second: below:
- 100 ms
b ]-5- ?0
[ ——————— e —————
I—> 100 ms (stores 00 to 09 in BCD)
t——e———— Hour (stores 00 to 59 in BCD)
Error history pointer « Specifies the next pointer to the latest axis error using a value between 0 and
15.
« Becomes 0 at power-on.
Warming history ¢ The waming occurrence axis is _s_toreg.__ — X
Warming occurrence axis 1,2
Waming history « The axis-waming number is stored.
Axis-warning number
Waming history ¢ The hour and minute of axis-warning detection are stored as shown below:
Waming occurrence axis hour:
time b1 b
]
L
l——»Minute (stores 00 to 59 in BCD)
o ———Hour (stores 00 to 23 in BCD)
Waming history e The second and 100 ms-unit value of axis-waming detection are stored as
Axis-waming occurrence second: shown below:
100 ms
-
l-—' 100 ms (stores 00 to 09 in BCD)
—————> Hour (stores 00 to 59 in BCD)
Warming history s Specifies the next pointer to the latest axis waming using a value between 0
Pointer and 15.
* Becomes 0 at power-on.
1O e Write allowed.
I QEISIEE Write prohibited.
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8.6.2

AXxis monitor area

Buffer memory address

Axis 1

Axis 2

ltem

Setting range

Initial
value

Write *

800
801

900
901

Present feed value "

« The position currently executed is stored. (Update timing: 56.8 ms cycle)

« The present feed value becomes the coordinates value if the positioning
method is “absolute.”

« The home position return address is set at home position return completion.
« The present feed value is changed using the present-value change function.

« Software stroke limit can be applied using the present feed value via
parameter setting.

0

802
803

902
903

Machine feed value

« The present position where home position is a specific position defined by the
machine (machine coordinate) is stored. (Update timing : 56.8 ms cycle)

o The home position retum address is set at home position retum completion.

« The machine value cannot be changed using the present-value change
function.

¢ Software stroke limit can be applied using the machine vaiue via parameter
sefting.

804
805

904
905

Feed speed "

o For all operations, the actual speed of operation at the time is stored.

e In the case of axis 1 and axis 2 interpolation, the synthesized speed or
reference-axis speed at the time is stored, and 0 is stored at the interpolation
axes.

» 0is stored when the axis stops.

1806

Valid M code ™

e An M code is stored.
« (s stored when the remote ready signal tums off.

807

907

Axis-error number

o The corresponding error code is stored at occurrence of an axis error. If
another axis error occurs after an error code has been stored, the stored code
is overwritten with the new error code

e The axis-error number is cleared when the axis-error reset is tumed on.

808

908

Axis-warning number "

« The corresponding waming code is stored at occurrence of an axis waming.
if another axis warning occurs after a waming code has been stored, the
stored code is overwritten with the new waming code.

» The axis-waming number becomes 0 when the axis-error reset is tumed on.

809

909

Axis operation status ™

« The operation status of an axis is stored.

0: Standby 1: During stop 2 : During interpolation 3 : During JOG operation
4 : During manual pulse-generator operation 5 : During analysis

6 : Speciat standby 7 : During home position retum

8 : Position control in operation 9 : Speed control in operation

10 : Speed control of speed/position control in operation

11 : Position control of speed/position control in operation

12 : During absolute-position restoration

13 : During data-set type home position retum

—1:Ermor —2: Step standby -3 :Stepstop —4 : Step error

810

910

Current speed

« The command speed specified by positioning data becomes the current
speed during operation using positioning data.

o When the command speed is omitted, the previous current speed is retained.
Also, if the speed is changed, the new speed becomes the current speed.

* Inthe case of axis 1 and axis 2 interpolation, the synthesized speed or
reference-axis speed at the time is stored, and 0 is stored at the interpolation
axes.

« Becomes 0 upon termination of positioning-data operation.
+ The current speed before stop is retained during stop by a stop command.
» 0is stored during JOG operation and manual pulse-generator operation.

812
813

912
913

Axis feed speed

« The actual speed of each axis at the time is stored.
e 0is stored when the axis stops.

814
815

914
915

Travel increment after
switching on the

speed/position switch control

« The travel increment until positioning is completed after the speed/position
switch signal is tumed on during speed control of speed/position switch

controf and position control is switched on, is stored.

10O e Write allowed.
X reene Write prohibited.

*1: The same value is stored in the remote register (RWr).

During monitoring, the same result can be obtained even if the remote register (RWr) is used.
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Buffer memory address

Item

Axis 1

Axis 2

Setting range

Initial | Write *

vaiue

816

916

Extemnal /O signal

b1§

1o indicates on/off statuses of external /O signals.

4]

0

T Descripion

Vol status of the drive

o the zerosignal.
stotus of the ¥ ion s

on/olt siahs of the

Incicates

off statss o the skop signal

of the high imit

off stotus of the low brit.

ot stat s of e on Svich sx

yoft siatus of the ercr

817

917

Status "

o Indicates on/off statuses of various flags.

pIdERRERZSER

(111

Hem

Speed corttrol in-operation flag

switch latch flag

ommand inposition flag

Home position retum request flag

fome position retum complata flag

Axis-waming detection

Speed change 0 flag

._o(mimolmsolulamnwpnsiﬁonovuﬂowﬂg;

Location of absolute home position underflow flag

item

Description

Speed control in-
operation flag

A flag that tums on during speed control, and is used
to judge whether speed control or position control is
in operation. During speed/position switch control,
the flag remains on until a speed — position switch
is executed via an extemnal speed/position switch
signal.

Tums off at power-on as well as during positioning
control, JOG operation and manual pulse-generator
operation,

Speed/position switch
latch flag

A flag that tums on when control is switched to
position control during speed/position control, and is
used for the travel-increment change enable/disable
interdock for position control.

Tums off at execution of the next positioning data or
start of JOG operation or manual pulse-generator
operation.

Command in-position
flag

Tums on when the remaining distance decreases to
or below the “command in-position range” set by a
parameter.

Tums off when the axis moves during each operation.
A command in-position check is performed every
56.8 ms during position control.

No command in-position check is performed during
speed control or during speed control of
speed/position control.

Home position retum
request flag

Turns on when any one of the conditions listed
below occurs, and turns off at home position retumn
compietion.

* Atpower-on of the D75P2 module.

» When the drive module ready signal tums off.
¢ When a remote ready flag tums on.

* At home position retum start

----- Write allowed.

X aeeees Write prohibited.

*1 : The same value is stored in the remote input signal (RX).
During monitoring, the same resuit can be obtained even if the remote input signal (RX) is

used.

8-20



8. Buffer Memory MELSEC-A

Buffer memory address Item Setting range Initiat | Write *
Axis 1 Axis 2 value
817 917 Status " ftem Description
Home position retun | » Tums on when home position retum completes 0
complete flag normally.

o Tums off at home position retumn start, positioning
operation start, JOG operation start or manual pulse-
generator operation start, and when the drive
module ready signal tums off.

Axis-waming detection | » Tums on when an axis waming occurs. 0

o Tums off by axis-error reset ON.

Speed change Oflag | * Tums on when a speed change request is made 0
with the new speed value being 0.

« Tums off when a speed change request is made
with the new speed value being other than 0.
Location of absolute « Tums on when the iocation of the absolute home 0
home position overfiow position overflows due to present-value change.

flag
Location of absolute « Tums on when the location of the absolute home 0
home position position underflows due to present-value change.
underflow flag
818 918 Setvalue » The following set values are stored in connection with positioning operation: |0
819 919 * During position control, a set value is stored based on the specified

positioning address/iravel increment.
The above set value is stored at start of position control.
0 is stored at completion of positioning in position control.

* 0is stored during speed control and at home position retum.

e As for speed/position control switching, 0 is stored at start, and the travel
increment is stored as the set value upon switching to position control.

o Qs stored at the JOG operation, manual pulse-generator operation and home
position retum operation start.

820 920 Set speed « During operation using positioning data, the actual set speed which is the 4} X
821 921 current speed that takes into consideration override and the speed limit value,
is input.

Becomes 0 as each movement completes.

¢ Inthe case of axis 1 and axis 2 interpolation, the set synthesized speed or
reference-axis speed is stored, and O is stored at the interpolation axes.

« For JOG operation, the actual set speed which is the JOG speed that takes
into consideration the JOG speed limit value, is stored.

0 is stored when JOG operation is stopped.

o (0 is stored for manual pulse-generator operation.

822 922 Location of absolute home |« The location of the absolute home position used at positioning to the location |0

823 923 position of the home position is stored.

* The value stored at power-on is inconsistent.

» The home position address value of home position retum basic parameters is
stored for “the location of the absolute home position” at completion of home
position retum.

« When the present value changes, the value of “the location of the absolute
home position” also changes.

824 924 Travel increment after near- |« 0 is stored at start of home position retum. 0

825 925 point dog ON After completion of home position retum, the travel increment (no sign) from

near-point dog ON to completion of home position retum is stored.

However, the vaiue remains O in the case of stopper-stop home position

retum with no near-point dog.

826 926 Torque limit storage value | o The torque limit setting value or a new torque value is stored. 0

« The torque limit value is stored at positioning start, JOG start and manual
pulse-generator operation start.

» If a value other than 0 is set in the buffer memory (1176, 1226) for storing new

- torque value during operation, the torque value after change is stored.

* When performing torque limiting of a drive module, the torque limit storage

value is output to the drive module via a D/A converter.

1O e Write allowed.
X eeeres Write prohibited.

*1: The same value is stored in the remote input signal (RX).
During monitoring, the same result can be obtained even if the remote input signal (RX) is used.
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Bufter memory address Item Setting range Initial | Write *
Axis 1 Axis 2 value
827 927 Special start data instruction | « The special start data instruction code specified by the start data pointer being | 0
code set value executed is stored.
« The content is retained until the start data pointer is updated.
828 928 Special start data instruction { e The special start data instruction parameter specified by the start data pointer | 0
parameter set value being executed is stored.
o The content is retained until the start data pointer is updated.
829 929 Start positioning-data « The positioning-data number specified by the start data pointer being 0
number set value executed is stored.

« The indirect specification number is stored in the case of indirect specification.
» The content is retained until the start data pointer is updated.

830 930 Speed control in-operation | e Tums on when operation is controlled by the speed timit value, after the new | 0
flag " speed has exceeded the speed limit value by speed change or positioning
operation override.

|« _Tums off when the above condition no longer exists, or when the axis stops. _|
0 : Speed control not in operation

1 : Speed control in operation

831 931 Speed change processing |« Tums on during speed change where the speed is changed. 0

flag « Tums off at deceleration start by a stop signal during speed change

0 : Speed change processing complete
1 : Speed change processing

832 932 Start data pointer in « Specifies the point of start data currently executed. 0
execution « The pointer value becomes 1 at positioning start (if it is not a restart).
« The pointer value becomes O when positioning temminates.
833 933 Last executed positioning- s The positioning-data number executed last is stored. 0
data number o The value is retained until the next positioning data is executed. x
834 934 Repeat counter « The remaining number of repetitions is stored. 0

« The value decreases (by 1) at the end of repeat loop.
« The loop is terminated when 0 is reached.
e Qs stored from the beginning in the case of an infinite loop.

835 935 Positioning-data numberin |« The positioning-data number currently executed is stored. 0
execution « For the positioning-data number specified indirectly, a data number changed
to 1 to 600 is stored.
836 936 Block number in execution | ¢ The block positioning number is stored. 0
838 938 Positioning data in execution | « The positioning data currently executed is stored.
847 947
Axis 1 Axis 2

838 9038 |Positioning identifier

839 939 {Mcode
840 940 |Dwell time
841 941 (Reserved

842 942
- Command speed
843 943
844 944 | Positioning i
845 945 address
84 946
6 |- Circular data B
847 947

b © BT Write allowed.
X eeees Write prohibited.

*4 : The same value is stored in the remote input signal (RX).
During monitoring, the same result can be obtained even if the remote input signal (RX) is used.
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8.7 Control Data Area
This section explains the control data area of the buffer memory.
The initiat values are stored in the control data area at power-on.
The control data area is divided into the following two areas:
« System-control data area
¢ Axis-control data area
8.7.1 System-control data area
Buffer memory address item Remarks/setting range Initial | Write *
(common to axis 1 and value
axis 2)
1100 Clock data setting [e Sets clock data inside the D75P2 from a PC CPU after the D75P2 is powered 0
(hour) on.
o The hour setting is as follows:
b15 b0
l_'Hour (stores 00 to 23 in BCD)
— =" Date data is ignored even when set.
1101 Clock data setting | e The minute and second settings are as follows: 0
(minute, second)
b15 b0 o
L
I—-»Second (stores 00 to 59 in BCD)
‘> Minute (stores 00 to 23 in BCD)
1102 Clock data write * Turned on when writing to the D75P2 after clock data hasbeenset. 0
0 : Clock data write acknowledge complete (set by the OS).
1 : Clock data write request (set using a sequence program).
1103 Target axis » Setstheaxistoperform read andwritefor. 0
1: Axis 1; 2: Axis 2; 4: Axes 1 and 2 interpolation
1104 Paositioning-data . Sets_}tf data number to _perform readandwritefor. 0
number 110 600

b © JETIT Write allowed.
b QETTI Write prohibited.

Point ]
the system monitor.

summary or determining the cause of failure upon error occurrence.
(2) When clock data is not set, the clock count starts from 0 00:00:00 as the time of D75P2

PC CPU.

{1) Clock data is set in the start history/ error start history/ error history/ warning history inside

Times set in the start history and error history can be referenced when obtaining a tact time

power-on. At power-on to the D75P2, synchronize its clock data with the clock data of the
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Buffer memory address item Remarks/setting range Initial | Write *
(common to axis 1 and value

axis 2)
1105 Wrte patiem |+ Setsthetypeofdatatoreadwrite,  _ _ _ _ _____________ 0
(Read is performed
unconditionally.) Positioning-
Address field data field
f_A—\
b15 b8 b0
’ LPositioning identifier
M code
Dwell time

1)

2

In the address field, specify address data to be used when setting the
positioning address/arc auxiliary point. fo)
The specification values in the address field (8 bits) and their descriptions are

as follows:

0 : Sets the positioning address/arc auxiliary point value of positioning data.

D N =

7

In the positioning data field, specify which positioning data is set among those
written to the positioning data I/F area (1108 to 1137) for read/write, other than
the positioning address and arc auxiliary point.

0 : Sets applicable data for the bit (written).

1 : Sets no applicable data for the bit (not written).

: Sets the positioning address value of positioning data.
: Sets the arc auxiliary point value of positioning data.

: Sets the present feed value as the positioning address.
: Sets the present feed value as the arc auxiliary point.

: Sets neither positioning address nor arc auxiliary point.

Command speed
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Buffer memory address Item Remarks/setting range Initial | Write *
(common to axis 1 and value

axis 2)
1106 Read/write request } ¢ Performs write or read of positioning data. 0

« Performs read and write simultaneously for interpolation axes.
o Data flow with read and write is as follows.

Present
feed value
Write
Read
Positioning OS area
data I/F Buffer memory positioning data
Write

« A read or write request is performed when the remote ready signal is off.
o When the “present feed value” is set in the write pattern address fieid, the
“present feed value” is stored in the positioning data I/F via write, then set in the

0 : Write/read complete (set by the OS).
1 : Read request (set via a sequence programj.
2 : Write request (set via a sequence program).

1108 Positioning data I/F 0
to for write/read Axis 1 Axis 2 (o]
137 1108 | Positioning identifier 1118 | Positioning identifier
1109{M code 1119| M code
1110} Dwell time 1120 | Dwell time
1111|Reserved 1121 Reserved
1112 1122
- Command speed - - Command speed -
1113 1123
1114] Positioning | 1124] Positioning i
1115 address 1425 address
1116 1126
I Circular data 1 I Circular data 5
1117 1127
1138 Flash memory  The contents in the OS area are written to the flash memory. 0
write request 0 : Flash memory write complete (set by the OS)
1 : Flash memory write request (set via a sequence program).
1139 Parameter 0 : Parameter initialization non-executed or parameter initialization complete 0
initialization 1 : Parameter initialization request
request

1O e Write allowed.
X e Write prohibited.

! Point I

{1) The positioning data I/F enables use of the teaching function in combining with manual
operation.

(2) Since writing to the flash memory is somewhat restricted, do not write to the flash memory if
data is being set via a sequence program every time.
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8.7.2 Axis-control data area
Buffer memory address Iltem Setting range Initial | Write *
Axis 1 Axis 2 value
1150 1200 System use area Use prohibited
1151 1201
1152 1202
1153 1203
1154 1204 X
1155 1205
1156 1206
1157 1207
1158 1208
1159 1209
1160 1210
1161 1211
1163 1213
1164 1214 Speed/position switch control | ¢ Used when changing the travel-increment of position controf in 0
1165 1215 travel-increment change speed/position switch control.
register » Sets the new travel increment during speed control in speed/position
switch control.
« The content in the speed/position switch control travel-increment
register becomes the travel increment of position control when the
speed/position switch control signal tums on. fo)
« Sets the travel increment set by positioning data at start of the next
speed/position switch control. _
1t0 2147483647 |1 to 2147483647T 110 2147483647 |1 10 2147483647
x10"um x10* inches x10° degrees pulses
1to 134217727 |110 134217727 |1to 134217727 |1 to 134217727
x10"'um x10® inches x10° degrees pulses
1167 1217 System use area Use prohibited X
1168 1218 Pulse input scale for manual « Sets the scale per pulse for the number of input pulses from a manual {1
1169 1219 pulse generator 1 _pulse generator during manual puise-generator operation. o
110 100
1170 1220 System use area Use prohibited X
1171 1221
1172 1222 Step valid flag » _Used to confirm each action during | positioning operation. | 0
0 : Performs step operation.
1 : Does not perform step operation.
1173 1223 Step mode « _Sets in which positioning unit the step | is_ pEdgrrjeE. _________ 0
0 : Deceleration unit step (e}
1 : Data number unit step
1174 1224 Step start information » Used to perform continuation or restart of step _gpgralt.igg _______ 0
00H : Step start request acknowledge complete
01H : Step continue
02H : Restarnt
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Buffer memory address ltem Setting range Initial | Write *
Axis 1 Axis 2 value
1175 1225 Skip command » Performs the next positioning upon automatic deceleration stop when |0
trﬁ step command is t_urﬂed on during positioning operation.
O : Skip start request acknowledge complete (set by the OS)
1 :Skip request (set via a sequence program)
1176 1226 Torque change value o Sets a new torque value. o]
0 to torque limit value set value by a parameter
1178 1228 Positioning start point number | e Sets the start point number at the time of positioning execution (block |0
start)
1to0 80 : Start from the specified point number
Other than the above  : Start from the first point [e)
1181 1231 Continuous operation stop e Issues a stop request for continuous operation and continuous locus 0
request N _cgurol. (Se_e_ S_ec_:t_igr_\ 2.4_.5.) ________
0 : Continuous operation stop request acknowledge complete (set by the
0S).
1 : Continuous operation stop request (set via a sequence program)
1184 1234 For changing acceleration time |« 0 to 65535ms/0 to 8388608 ms o]
1185 1235
1186 1236 For changing deceleration time | ¢ 0 to 65535ms/0 to 8388608 ms 0
1187 1237
1188 1238 Acceleration/deceleration time e 1 : Acceleration/deceleration time change enable 0
change enable/disable » Otherthan 1 : Acceleration/deceleration time change disable
selection at speed change

*:0

----- Write allowed.

X eeene Write prohibited.
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8.8 Positioning Data Area

This section explains the positioning data area of the buffer memory.

In this section, the buffer memory addresses and setting ranges of the parameters for axis 1 and axis
2 are described.

See Section 11.2 for details of the setting contents.

< Details of the positioning data area of the buffer memory >
L°°| . | Operation Offset
Lo g% pattern
o _§ Control
R = | method
Positioning - g Acceleration +0
. . - £
_data number Axis 1 address | Axis 2 address | . S | time
F -
o | Deceleration
1 1300 2300 T | ime
2 1310 2310 M code +1
3 1320 2320 Dwelitime . |+2
; i ; kY Reserved +3
, : ‘ N
i ; : Ky +4
:' E E % — Command speed =
: : : +5
" Positioning 6
100 2290 3290 .‘\ I~ address =
\ +7
5, +8
% I Circular address
N +9

See Appendix 3 for details of the butfer memory address of the positioning-data numbers 1 to 100.
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Buffer memory address ltem Setting range Initial
Axis 1 Axis 2 value
1300 2300 Positioning { Operation pattern N Acceleration/ Controt 0
identifier pis  nstructionfield yongieration tield tield bo
LIT I P TP I T I T I IT1THd
Control method R S sataed
]‘I— Operation pattern
Acceleration time Not used
Acceleration time number
- N Deceleration time number
Deceleration time Control method instruction code
1301 2301 M code o]
b15 M code field b0
HEREEEEREEEEEaE .
T M code (0 to 32767)
1302 2302 Dwell time 0 to 65535ms 0
1303 2303 Not used ——
1304 2304 Command speed -1 : omits the command speed setting 0
1305 2305
1 to 600000000 1 to 600000000 1to 1 to 1000000
x10% mm/min. x10? inches/min. 60000000.000/min. |pulses/sec.
1306 2306 Positioning |ABS -2147483648 to —2147483648 to 0 to 35999999 —2147483648 to 0
1307 2307 address +2147483647 +2147483847 x10° degrees +2147483647
x10" um x10° inches pulses
INC Other than speed/position switch control 0
—2147483648 to —2147483648 to —-2147483647 to -2147483648 to
+2147483647 +2147483647 +2147483648 +2147483647
x10" um x10* inches x10° degrees pulses
Speed/position switch control 0
010 214748364 0102147483647 |01o0 2147483647 |0 to 2147483647
x10" um x10* inches x10° degrees pulses
1308 2308 Circular ABS —2147483648 to 2147483648 10 0 to 35999999 -2147483648 to 0
1309 2309 address +2147483647 +2147483647 x10° degrees +2147483647
x10" pm %107 inches pulses
INC —2147483647 to
+2147483648
x10® degrees
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8.9

Positioningﬁ Start Information Area

This section explains the positioning start information area of the buffer memory.

In this section, the buffer memory for axis 1 and axis 2 are described.

See Section 11.3 for details of the setting contents.

Condition identifier

Vacant

Address

Vacant

— Parameter 1

- Parameter 2

— Vacant

Positioning starn . .
information Axis 1 address | Axis 2 address
1st point 4300 4550
s
[
g 2nd point 4301 4551
k]
o 3rd point 4302 4562
e
k) ' : )
= ' [ )
8 1 1 (]
o
50th point 4349 4599
1st point 4350 4600
s 2nd point 4351 4601
3
E 3rd point 4352 4602
1)
K '
8 1
Q. i
w 1
]
50th point 4399 4649
£ 1stitem 4400 4650
°
< 1
2 1
% t
c
8| 1othitem 4490 4740
8001 4500 4750
3 8002 4501 4751
!‘G-
@ 1
Q. )
o 1
g I
5 ;
£
8050 4549 4799

8-30

Offset
+0

+1

+2

+3

+4

+5

+6

+7

+8

+9



8. Buffer Memory

MELSEC-A

8.9.1 Positioning start data area

(1) The positioning start data area is used when performing block positioning. The positioning start
data area includes areas corresponding to the first through 50th points.
(2) Use the buffer memory for setting the positioning start point number to specify at which point in
the positioning start data area the positioning is started.

Buffer memory address

Axis 1

1178

Axis 2

1228

If start is performed without setting anything in the buffer memory for setting the positioning start
point number, the positioning will be started from the first point.

(3) Set the “type” and “positioning-data number” as positioning start data.”
(See Section 11.3 for the type and positioning-data number.)
(a) Set either “End: 0" or “Continue: 1” for the type.

(b) Set a positioning-data number between 1 and 600 for the positioning-data number.

(4) The positioning start data area has the configuration as shown below:

b15b14

to

b0

1st point

2nd point

3rd point

49th point

50th point

L—» Positioning-data number

(1 to 600)

e Type
End 10
Continue : 1

* : For the positioning-data number, set the data number to perform positioning control.
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8.9.2 Special start data area

(1) The special start data area is used to set special start for the D75P2.
The special start area corresponds to the positioning start data area point by point.

Positioning start data area Special start data area
istpoint | ---mmmmssmssoses 1st point
2ndpoint | mmm-m-smesmeeee 2nd point
3rdpoint | ------semmm---- 3rd point
49th point | =mmeemes---m---- 49th point
50thpoint | =========<=---- 50th point

(2) Set the “instruction code for special start” and “parameter” in the special start data area.
(See Section 11.3 for the instruction code for special start and parameter.)

(a) For the instruction code for special start, set an instruction code for the start condition of the
special start (00H to 07H).

(b) For the parameter, set a condition data number or number of repetitions.

Special start Instruction code Set parameter
Normal start 00H _
Conditional start 01H
Wait start 02H Condition data number 1to 10~
Simuitaneous start 03H
Stop start 04H e
FOR loop 05H Number of repetitions (0 to 255)
FOR condition 06H Condition data number 1 t0 10 *
NEXT 07H —

* . For the condition data number, set which of the condition data in (3) is used.
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(4) The positioning special start data area has the configuration as shown below:

bi5 o b8 b7 to b0

1st point
2nd point
3rd point

] 1 1 ] 1 t 1 3 [ § ) 1 1 ] ] 1 [ ]
]
T 1 1 1 1 T 1 v t r [ ] [l i 1 ' 1 ]

49th point
50th point

|—> * Parameter

Condition data number, number
of repetitions
¢ Instruction code for special start
(O0H to 07H)

8.9.3 Condition data area

(1) The condition data area is used to set conditions that are specified by the parameters in the
positioning special start data area.
The condition data area inciudes areas for 1 to 10 items.
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(2) Configuration of condition data

Address
4400
4401
4402
4403
4404
4405
4406
4407
4408
4409
4410
4411
4412
4413
4414
4415
4416
4417
4418
4419
4420

4489
4480
4491
4492
4493
4494
4495
4496
4497
4498
4499

(Condition data for axis 1)

Condition identifier

Vacant

Address

Parameter 1

Parameter 2

Vacant

1stitem

Condition identifier

Vacant

Address

Parameter 1

Parameter 2

Vacant

2nd item

Condition identifier

Vacant

Address

Parameter 1

Parameter 2

Vacant

10th item
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Address
4650
4651
4652
4653
4654
4655
4656
4657
4658
4659
4660
4661
4662
4663
4664
4665
4666
4667
4668
4669
4670

4739
4740
4741
4742
4743
4744
4745
4746
4747
4748
4749

(Condition data for axis 2)

Condition identifier

Vacant

Address

Parameter 1

Parameter 2

Vacant

1stitem

Condition identifier

Vacant

Address

Parameter 1

Parameter 2

Vacant

2nd item

Condition identifier

Vacant

Address

Parameter 1

Parameter 2

Vacant

10th item
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(3) Set the data described below for each item in the condition data area:
(a) For the condition identifier, set an “instruction code for condition target” and “instruction code
for conditional operator.”

(See 11.4.1 for the instruction code for condition target and the instruction code for
conditional operator.)

b15s to b12bii1 to b8 b7 to b0

Condition identifier[ | | 1 | | | III‘IJ LT T I

—

l—’ « Instruction code for condition target
(01H to 05H)

¢ Instruction code for conditional operator
(O1H to OEH)

(b) See Sections 11.4.2 through 11.4.5 for the address, parameter 1, and parameter 2.

8.10 Indirect Specification Area

This area is used to perform indirect specification of positioning start data.
(a) Set the positioning-data number used to perform positioning start in the buffer memory for
indirect specification (4500 to 4549, 4750 to 4799).

(b) Setting 8001 to 8050 in the buffer memory for setting the positioning start number {1150,
1120), enables starting of the positioning-data number set in the corresponding buffer
memory for indirect specification.
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8.11 PC CPU Memory Area

The PC CPU memory area is an area where read and write can be performed freely.
Since this area is used as condition targets of the condition data for positioning start information,
positioning start can be controlled by setting condition judgment values used at wait judgment.

The values written to the PC CPU memory area erased when the D75P2 is powered off, and the area
is cleared to O at power-on,

Address
5050
5051
5052

to

50897
5098
5099
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8.12 Area for Block Transfer

This area is used for batch read/write (up to 100 data itemns), when positioning data written from the
PC CPU exceeds 100 data items per axis.

Positioning identifier

M code

Dwell time

Reserved

- Command speed

Positioning
- address for the
first axis

| Circular data for the
first axis

+0
+1
+2
+3
+4
+5
+6
+7

+8

+9

See Section 8.5 for the setting range of each data.

Buffer memory address item Remarks/setting range Initial | Write *
{common to axis 1 and value
axis 2)
5100 Target axis |« Sets the axis to perform read/writefor. 0
1: AXis 1 2. AXis 2
5101 Head positioning |+ Sets the head data number to perform read/write from. __Jo
block number 1 to 600
5102 Numberof |+ Setsthe numberof readiwrite datatems. 0
read/write data 1to 100
items
5103 Read/write « Sets read or write of the positioning biock. o]
request « Data flow of read/write
Positioning-dat Read
ositioning-data  {*
block transfer area 0S8 area
Write
0 : Read/write complete (set by the OS)
1 : Read request (set via a sequence program.)
2 : Write request (set via a sequence program.) [0}
5110 Read/write block | Each positioning data item that is read/written has a 10-word 0
to configuration as shown in the figure below:
6109 N
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Setup Volume

Part 2 describes information relating to setup, which is performed prior to using this
product, such as identification nomenclature and handling of parts, installation of the
main module and wiring.

<Overview of contents>
Chapter 9 Setup

9.1  Name of Each Part
9.2 Handling Precautions
9.3 Module Installation
9.4 Wiring/Connections
9.5 Setting the Main Module
9.6 Display Viewpoint
9.7 System Test
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9. Setup

9.1 Name of Each Part

This section describes name of each part of the D75P2.

11) Maintenance connector for manufacturer

2) CC-Link status display LED
3) Transmission-speed setting switch

1) Corresponding-axis display LED
4) Station-number setting switches

5) LED display mode ‘ ‘
select switch Nt

L

|_ - 6) Reset switch

7) Drive module connectors (AX1, AX2)

8) 17-segment LED

10) Terminal block

9) RS-422 peripheral connector

1) I Corresponding-axis display LEDJ

Indicates the axis for the “8) 17-segment LED” message.

2) I CC-Link status display LED]
Shows the power supply and data communication conditions.

3) | Transmission-speed setting switc4h|

Sets the data communication speed.

4) [Station-number setting switch l
Sets the D75P2 station number.

5) ‘ LED display mode select switchJ

Information displayed by “1) corresponding-axis display LED” and “8) 17-segment LED” is
switched each time the switch is pressed.

6) [ Reset switch|

When pressed, it initializes input signals, remote registers and operation processing.
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7) | Drive module connectors (AX1, AX2) |
For connection to the drive module, machine system input and manual pulse generator.

8) |17-segment LED |
Displays messages indicating the operation status according to the mode.

9) | RS-422 peripheral connector

For connection to peripheral devices.

10) | Terminal block

For connection to the master module. (See Section 9.4.3 for the terminal layout.)

1) Waintenance connector for manufacturer I

A connector for loading programs to the D75P2.
* This connector is for manufacturer use only. Do not open the cover.
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9.2 Handling Precautions

This section describes handling of the D75P2 and cables. Always take the following cautions when
handling the product.

[Precautionary items regarding the main module]

Ac AUTION ¢ Use the PC in the environment given in the general specifications of this manual.
Using the PC outside the range of the general specifications may result in electric
shook, fire or malfunction, or may damage or degrade the product.

« Do not directly touch the conducted part of the module or electronic parts.
This may cause malfunction or breakdown of the module.

o Be sure 1o attach the cover for the connectors when the drive module and peripheral
devices are not connected.
Failing to do so may cause malfunction.

o Be careful not to let foreign matter such as filings or wire chips get inside the module.
These can cause fire, breakdowns and malfunction.

e Do not disassemble or modify the module.
This may cause breakdowns, malfunction, injury and fire.
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[Other precautionary items]

Main module
o The main module case is made of plastic. Do not drop or apply strong shock to it.

Cable

+ Do not apply pressure to the cable with sharp objects.
¢ Do not unduly twist the cable.

¢ Do not unduly pull on the cable.

¢ Do not step on the cable.

¢ Do not place objects on the cable.

» Do not cut or pierce the cover of the cable.

Setting environment
Avoid the foliowing conditions for the installation location of the module:

¢ Location where the ambient temperature exceeds the range of O to 55 °C.

¢ Location where the ambient humidity exceeds the range of 10 to 90 %RH.

¢ |ocation where condensation occurs due to a sudden temperature change.

¢ Location where corrosive gas or flammable gas exists.

o Location where a lot of conductive powdery substance such as dust and iron filing, oil mist,
salt, or organic solvent exists.

o Location exposed to direct sunlight.

¢ Location where strong electric fields or magnetic fields form.

* Location where vibration or impact is directly applied to the main module.
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9.3 Module Installation

This section describes installation of the D75P2.
There are two types of installation of the D75P2 as described below:
« DIN rail installation
« Control panel instaliation
During installation, attend to the following points as well as the “handling precautions.”

[Precautions when installing the module]

/\CAUTION

e Use the PC in the environment given in the general specifications of this manual.
Using the PC outside the range of the general specifications may result in electric
shook, fire or malfunction, or may damage or degrade the product.

o Tighten the module installation screws with the specified torque.

If module installation screws are loose, it may cause shori-circuits, fire, or malfunction.
If module installation screws are tightened too much, it may cause dropping of the
screws and module, short-circuits or malfunction.

Module installation screws (M4 screws) 78t0 118 N-cm {8to 12 kg - cm}

¢ Do not directly touch the conducted part of the module or electronic parts.
This may cause malfunction or breakdown of the module.

e Confirm that drive module and peripheral device connectors are installed firmly on the
module’s connectors until a click sound is heard.
If connectors are not installed properly, it may cause mis-input and mis-output due to
contact failure.

» Be sure to replace the cover for the connectors when the drive module and peripheral
devices are not connected.
This may cause malfunction.
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9.3.1 DIN rail installation (removal)

[Installation procedure]

(1) Confirm the external power supply for the D75P2 main module is disconnected at all phases.
* It it is not disconnected, disconnect it externally at all phases.

(2) Contact the DIN rail groove on the module base to the upper side of the DIN rail.

(3) Press the module against the DIN rail to fix it.

Module

DIN rail

How to install the module

(4) Confirm the moduie is fixed to the DIN rail.

[Post-installation confirmation]

Confirm the following after installation:
O The module is securely fixed and has no play.
O The DIN rail is securely fixed and has no play.
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[Removal procedure]

(1) Confirm the external power supply for the D75P2 main module is disconnected at all phases.
* If it is not disconnected, disconnect it externally at all phases.

(2) Insert a plain screwdriver () into area A, lever it outward slightly (1)) and remove the module (2)).

Moduie

DIN rail

Driver

How to remove the module
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9.3.2 Installation to (removal from) the panel

[Installation procedure]

(1) Confirm the external power supply for the D75P2 main module is disconnected at all phases.
* If it is not disconnected, disconnect it externally at ali phases.

(2) Fix the module to the panel with screws.
* Torque the module installation screws to 78 to 118 N - cm {8 to 12 kg - cm}.

[Post-installation confirmation]

Confirm the following after installation:

O The module is securely fixed and has no play.

[Removal procedure]

(1) Confirm the external power supply for the D75P2 main module is disconnected at all phases.
* |If it is not disconnected, disconnect it externally at all phases.

(2) Loosen the screws to remove the module.
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9.4 Wiring/Connections

This section describes wiring and connections for the D75P2.
To operate the D75P2 to its full potential and with high reliability, the external wiring must be highly
resistant to noise interference, and must be properly connected. To avoid malfunctions caused by
noise as well as errors and accidents due to false connections, attend to the following items as well as
the “handling precautions” when performing external wiring and connections for the D75P2.
There are three ways to wire the D75P2:

+ Pin connection to the drive module connector

e Connector connection (removal)

o Twisted cable connection

[Precautionary items on wiring/connection]

Ac AUTION e The FG terminals should always be grounded using the class-3 or higher grounding
designed specially for the PC.
Failure to ground these terminals may cause malfunction.

* When wiring the PC, check the rated voltage and terminal layout of the product, and
make sure the wiring is done correcily.
Connecting a power supply that differs from the rated voltage or wiring it incorrectly
may cause fire or breakdown.

o Verify the terminal layout and correctly wire to the module.

e Be careful not to let foreign matter such as filings or wire chips get inside the module.
These can cause fire, breakdowns and matfunction.

s When turning on the power or operating the module after installation or wiring work, be
sure the module’s terminal covers are correctly attached.
Failure to attach the terminal covers may resuit in electric shock.

o Tighten the terminal screws with the specified torque.
If the terminal screws are loose, it may cause short-circuits, fire or malfunction.

If the terminal screws are tightened too much, it may cause dropping of the screws and
module, short-circuits or malfunction.

Terminal block terminal screws (M3.5 screws) 59t0 88 N - cm {6 to 9 kg - cm}
Terminal block installation screws (M4 screws) | 7810 118 N - cm {8 to 12 kg - cm}

¢ Before beginning any instaliation or wiring work, make sure all phases of the power
supply have been disconnected externally.

Failure to completely disconnect the power-supply phases may cause electric shock
and/or damage to the product.

e Properly solder the external connectors.
Incorrect connection may cause short circuits or malfunction.
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[Other precautionary items]

Use separate cables for AC and D75P2 external input signals to eliminate the effects of AC
surges and induction.

Do not bundle or put in the same vicinity as the main circuit line, high voitage cables or load-
carrying wires leading to other than the programmable controller (PC), since the module will
become susceptible to noise, surge and induction.

Ground the tube firmly after pipe wiring.

if placing AC and D75P2 external input signals in the same vicinity is unavoidable, separate
the duct or perform pipe wiring.

If bundling AC and D75P2 external input signals is unavoidable, use the batch shield cable
and ground on the PC side.

The maximum length of a connection cable between the D76P2 and the drive module is as
shown below, depending on the interface of the drive module:

Open connector method : Maximum 2 m (6.6 ft.)

Differential driver method : Maximum 10 m (32.8 ft.)
When wiring between the D75P2 and the servo amplifier, in a noisy environment use a
twisted pair shield cable differed from the other shield cable wiring to wire from a pulse chain
output pin of the D75P2.
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9.4.1 Pin connection to the drive module connector

The pin connection to the drive module connector is performed in the steps shown below:

[Disassemble the connector area) """" Disassembie the connector area, and remove the connector.
@)nnect the connector and ca@ ------- Solder the cable onto the connector pins.
[Assemble the connector area ) ------- Assemble the connector area.

[Disassembling the connector area]

(1) Loosen and pull out the A screws.
(Be careful not {o lose screws and nuts.)

(2) Open the connector cover from the connector side.

(3) Remove the connector and cable-fixing bracket.

Connector area Cable-fixing bracket —

Connector cover .

o x— Connector
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[Connect the connector and cable]

* Follow the instructions in /O interface (Section 3.2.2) when connecting.

(1) Loosen the B screws on the cable-fixing bracket, guide the cable through and tighten the B
SCrews.
(The B screws can be removed and tightened back again after guiding the cable through.)
(Be careful not to lose screws and nuts.)

Guide the cable
through

N

Cable-fixing bracket

\-— Connector

(2) Solder the connector and cable.

Pin connection 7Ider
Cable | /85
=13 ﬁ =0
[ =]
JL__ = g o
== P i L
T =
3
0
=1 =] (1] a
=
olo EIS
— L—é.-._._:.~

* The applicable size of cables to be connected is “AWG#24 to #30 (approximately .2 to
0.055Q).”

(8) The illustration below shows how the area looks like after connection.
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[Assemble the connector area]

(1) Place the soldered connector and cable-fixing bracket inside the connector cover.
* The cable-fixing bracket is used as a stopper to protect the connected section of signal cables
when the cables are pulled. If the cable is not securely held by the cable-fixing bracket, use
insulation tape to adjust the tightness.

(2) Sandwich the cable between the connector covers, and tighten the A screws.

N
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9.4.2 Connector connection (removal)

The D75P2 is connected via connectors to the drive module and peripheral devices. The connection
procedure is as shown below:

[Connection procedure]

(1) Confirm the external power supply for the D75P2 main module is disconnected at all phases.
* If it is not disconnected, disconnect it externally at all phases.

(2) Confirm the shapes of the module’s connector area and the connector for proper orientation.

(3) Insert the connector horizontally into the module until a click sound is heard.

[Work confirmation]

Confirm the following after cable connection:
O The connector is securely fixed and has no play.

[Removal procedure]

(1) Confirm the external power supply for the D75P2 main module is disconnected at all phases.
* If it is not disconnected, disconnect it externally at all phases.

(2) While pressing together both sides of the connector in the indicated position, remove it by pulling
straight back.
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9.4.3 Twisted cable connection

The D75P2 is connected o the master module via a “twisted cable.” The connection procedure is as

shown below:

[Connection procedure]

(1) Confirm that power of the master module and peripheral devices is externally disconnected at all

phases.

* |f it is not disconnected, disconnect it externally at all phases.

(2) Connect the D75P2 and the master module as shown below:

Master module side AJB5BT-D75P2-S3

1/0 module side

DA

RV
DB : il pB

FG

FG E— 24V
J—: T ua
) L

9-15
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% Terminal resistor

DG

SLD

24v

24G

FG
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[Tip]
The terminal block can be removed from the module. If connection can be made easier without the
terminal block, remove it from the module by loosening the screw to connect the cables as shown

below:

Terminal block

Terminal block layout diagram

[Work confirmation]

Confirm the following after cable connection:
00 The cable is securely fixed and has no play (part that may become loose).

[1 Terminal layout and connection are correct.
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9.5 Setting the Main Module

This section describes the settings for the D75P2. Some settings are necessary on the D75P2 for the
connected servo motor.
Settings are required in the following cases:

(A) I Station number of the main module setting area (mandatory) ]

— See Section 9.5.1, “Setting the station number of the main module.”

(B) Wlain module transmission-speed setting area (mandatory) |

— See Section 9.5.2, “Setting the transmission speed of the main module.”

(C) I When the servo motor uses the “negative logic” pulse output I

* The default setting is “positive logic”.

— “Switching of positive logic/negative logic pulse output” must be performed.
(See Section 7.18.)

(D) |When the stepping motor is used I

* The default setting is “standard mode.”

— “Setting of the stepping motor mode” must be performed.
(See Section 7.15.)
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9.5.1 Setting the station number of the main module

Set the D75P2’s station number.
* The default station number setting (factory set value) is “01”.

[Setting standards]

1) The setting number should be between “01 and 61.”
(The D75P2 occupies four stations after the setting number.)

2) The setting number should be “any number that is successive from but is not overlapping with
other station numbers.”

* The station number can be set regardless of the order of device connection.
* If 62" or a higher number is set, the “CC-Link status display LED” will show “L ERR” during
data communication.

[Setting method]

Insert a plain screwdriver (=) into the arrow-shaped groove and turn the arrow to the desired number.

= —_—
_
BRATE  STATION NO. |
01 X10 x1 l
@ ®3 g
6543

Point the arrow at the desired ones digit.
Exampie) Point the arrow to “4” when setting the
station number to 24,

|__ Point the arrow at the desired tens digit.

Example) Point the arrow to “2” when setting the
station number to 24.
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9.5.2 Setting the transmission speed of the main module

Set the D75P2’s transmission speed.
* The default setting (factory set value) is “0.”
[Setting standards]

1) The setting number should be between “0 and 4.”
2) Set a number according to the following table:

156 [kbps] 0
625 [kbps] 1
2.5 [Mbps] 2
5 [Mbps] 3
10 [Mbps] 4

* 8etting numbers “5 to 9” cannot be used. If a number in the range “5 to 9” is set, the “CC-Link
status display LED” will show “L ERR” during data communication.

[Setting method]

Insert a plain screwdriver (-) into the arrow-shaped groove and turn the arrow to the desired number.

BRATE  STATION NO,

X10 X

SHE= X o7
3

4 e54° Teggd

Point the arrow at the number to be set.

Example) When the communication speed is 5 Mbps,
the setting value is “3.”

9-19



9. Setup

MELSEC-A

9.6 Display Viewpoint

9.6.1

17-segment/corresponding-axis display LEDs

in the LED display area, the type of OS is displayed for one second when the power of the PC is
turned on, then the display changes to “operation monitor 1” in the table below. Further, when the
mode switch is pressed, the display shows the specified mode message and status.

Mode

17-segment LED

Axis-display LED

Operation monitor 1

When no error exists

One of the following is displayed:

RUN (during operation)
TEST (in the test mode)

» The axis in operation is lit

» All axes are it

IDLE (standby)

—» Off

When error exists

The following is displayed:
Display: ERR

The LED of the axis in which the error has
occurred flashes.

Operation monitor 2

Indicates the operation status of the axis
whose axis-display LED is turned on
(see 9.6.2).

The AXn indicator light changes every 0.5
second.

Internal information 1 The OS type information is displayed. Oft
Display: S003

Internal information 2 The OS version is displayed. off
Display : V***

1/0 information “n” Displays the signal name switched using the | The selected signai indicator is lit when in
mode switch (see 9.6.3). the on status.

Stepping motor mode Displays STMM. The indicator for the stepping motor mode

axis is lit.
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9.6.2 Message descriptions for operation monitor 2

<Message> <Description>
IDLE =rseessrsremmssmrarensenanenaneens Standby (starts from the initial state, if start is input)
STOP erermmsurmssasrenasusesienne During stop (restarts, if start is input)’
JOG -+mereerresemsncsaiiininn, During JOG Operation
MANP «erremseansneanananncneees During manual pulse-generator operation
1 o o During home position return ' '
POS' .................................. During position control
VELQ woerererrerasirennciannn. During Speed control
[ i During speed control of the speed/position control
| i During position control of the speed/position control
BUSY ................................. Waiting fora Condition, etc.
| S T TP PP P CT O PP LT PPV EN Error occurrence

Error number display

When an error has occurred at an axis, the error number occurring at the axis is displayed for 0.5
second, then the display changes to the next axis.

9.6.3 Signal names of J/O information “n”

The message switches in the following order each time the mode switch is pressed:

<Message> ’ <Description>
SVON ................................ Servo ON
4
Z_ON .................................. Zero point Signal
4
ULMT ................................. High Iimit signal
d
LLMT ................................. Low limit signal
4
[V = T Speed/position switch signal
l
DOG +eeereesensermsessrimannnscenan Near-point dog ON

9.6.4 Descriptions of other messages

The following error messages are displayed on the 17-segment LED regardiess of the mode:

<Message> <Description>

I When exceptions such as zero division, invalid instruction or watch
dog occur, the display shows the message occurred, cause and the
IP address at which it occurred.
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9.7 System Test

This section describes the method to check, on the D75P2 main module, whether or not the D75P2 is
operating normally.

The test can be executed even when no sequence program or data is stored in the ACPU or D75P2,
or when the D75P2 is in operation.

Operate the system after completing the connections between the D75P2, drive module, motor and
external devices. The “mode switch,” “17-segment LED” and “axis-display LED” being described here
indicate the D75P2’s switch/LEDs.

[Procedure]

(1) Power-on

)

1)

2)

3)

4)

Set the ACPU to STOP status.
(Set the master station to STOP status when the D75P2 is installed at a remote station.)

Power-on the ACPU (the installed station and master station when the D75P2 is installed at
a remote station) and the drive module and motor connected to the D75P2.

The OS type of the D75P2 (“S003” is the same as the display of (4)) is displayed on the 17-
segment LED for one second.

After one second has elapsed, the display changes to the status of operation monitor 1
described in (2).

Operation monitor 1

1)

2)

Depending on the status of the D75P2, one of the following is displayed on the 17-segment
LED and axis-display LED.
Confirm whether the display matches the D756P2 status.

D75P2 status 17-segment LED Axis-display LED for each axis
During operation RUN Displays BUSY signal status of the corresponding axis
in the test mode TEST Light on : BUSY signal is on
Standby IDL Light off : BUSY signal is off
Error in occurrence ERR LED of the axis of error in occurrence is lit.

Pressing the mode switch changes the display to the status of operation monitor 2 described
in (3).
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(3) Operation monitor 2

1) The axis-display LED of each axis lights up in sequence in approximately 0.5 second
intervals.
Also, the status of the axis, whose axis-display LED is lit, is displayed on the 17-segment
LED as one of the following.
Confirm whether the display matches the D75P2 status.
Axis status 17-segment LED Remarks
Standby IDLE o Status at power-on/operation end
During stop STOP o Pause status during positioning operation
During JOG operation JOG
During manual pulse-generator operation MANP
During home position return OPR
During position control POSI
During speed control VELO
During speed control of the speed/positioning switch control V-p
During position control of the speed/positioning switch control V-P
Wait status BUSY » Waiting for an execution by condition specification
Error occurrence * B « Displays an error code in the *** area.
See Chapter 13 for the error code.

2)

Pressing the mode switch changes the display to the status of monitor of internal information
1 described in (4).

(4) Monitor of internal information 1

1)

2)
3)

The OS type (“S003”) of the D75P2 is displayed on the 17-segment LED.
Use this information as reference.

The axis-display LED of each axis is tummed off.

Pressing the mode switch changes the display to the status of monitor of internal information
2 described in (5).

(5) Monitor of internal information 2

1)

2)
3)

The OS version of the D75P2 is displayed on the 17-segment LED.
Use this information as reference.

“V000”
_I:——> Version
The axis-display LED of each axis is turned off.

Pressing the mode switch changes the display to the status of monitor of I/O information n
described in (6).

Point ]

*: No error code is displayed on the 17-cogment LED aven if there is a parameter error when a
remote station ready signal is turned on.
If no error code is displayed on the 17-segment LED, verify the error code in the buffer
memory for storing the error code of the D75P2 or peripheral device.
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9. Setup MELSEC-A

(6) Monitor of /O information n

1) Each time the mode switch is pressed, the following I/O signal names are displayed on the
17-segment LED in sequence.

2) The signal status of each axis indicated by the 17-segment LED is displayed on the axis-
display LED of each axis.
Verify whether the display matches each signal status.

e When the signal is on------=- the axis-display LED is on
¢ When the signal is off -+ the axis-display LED is off
17-segment LED Applicable /O signal name Remarks
“SVON" Drive module ready signai (servo ON signal) Switches in sequence as the mode
“Z-ON” Zero point signal switch is pressed.
“ULMT High limit signal
“LLMT” Low iimit signal
“V-p” Speed/position switch signal
. “DOG” Near-point signai

(7) Monitor of stepping motor mode
1) “STMM’is displayed on the 17-segment LED.
2) As for the axis-display LED of each axis, the axis that is set to the stepping motor mode is lit.

3) Pressing the mode switch changes the display to the status of monitor of stepping motor
mode described in (7).

(8) Change to operation monitor 1/termination of operation monitor

1)  Pressing the mode switch returns the status to the operation monitor 1 described in (2).
Each time the mode switch is pressed, the operation monitor status repeats changing from
(2) through (7).

2) When terminating the operation monitor, leave it in any monitor status between (2) and (7)
as required by the user.

Point I

(1) The operation monitor described in this section is a function used to verify the D75P2 status,
control status of each axis and I/O signal status, and it can be operated at any time.

(2) Perform the operation monitor as necessary, such as when the D75P2 does not operate
continually.

(3) Other than those listed above, “FALT” is displayed on the 17-segment LED when a
watchdog timer error occurs on the D75P2.
When a watchdog timer error occurs on the D75P2, ACPU reset operation is needed.
If the watchdog timer error persists on the D75P2 even after the ACPU has been reset, the
D75P2 module needs to be replaced.
Contact the nearest representative or branch.
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10. Setting Positioning Parameter MELSEC-A

10. Setting Positioning Parameters

(1) The positioning parameters set on the D75P2 include four types as listed below:
¢ Basic parameters
* Extended parameters
» Basic parameters for home position return
¢ Extended parameters for home position return
{2) The positioning parameters of the D75P2 are set for each axis.
{3) The initial values (default values) of the D75P2’s positioning parameters are already determined

and set at the time of shipment.
When all clear is performed on the memory from a peripheral device, initial values are set to the
parameters.
Also, the parameters can be initialized by performing “parameter initialization setting” using a
sequence program.
(4) The methods to set positioning parameters include the following:
¢ Setting in the peripheral device edit mode ------ See the AD75P Operating Manual for the
setting method.

10.1 Basic Parameters

The basic parameters include those in the basic parameter 1 and the basic parameter 2.

(Basic parémetersl

* | Basic parameter 1|

¢ In the basic parameter 1, control unit, travel increment per pulse, pulse output mode, and
rotation direction, which are necessary for the D75P2 to perform control, are set.
Set the parameters at system start-up in accordance with the mechanical system and
applicable motor.

« Not setting the basic parameter 1 correctly may cause the rotation direction to reverse, or the
D75P2 to stop operating completely.
Therefore, be sure to set the basic parameter 1 according to the system that uses the D75P2.

* The values can be changed from the PC CPU regardless of the remote station ready signal
being on or off. However, the changed data can only become valid when the remote station
ready signal rises (OFF — ON).
If the setting contents are rewritten while the remote station ready signal is on, turn the remote
station ready signal on again after turning it off first.

|| Basic parameter 2 |

* In the basic parameter 2, speed limit value, inclination at acceleration/ deceleration, and drive
module used are set.
Set the most appropriate values at system start-up.

+ Operation is possible without changing the initial values set in the extended parameter 2.

¢ The values can be changed from the PC CPU regardless of the remote station ready signal
being on or off, and become valid immediately after the change.
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Table 10.1 List of basic parameters
Basic Initial value Setting range
parameter Standard mode
Unit
number |ltem mm inch degree pulse
1 Unit setting 3 0. mm 1. inch 2: degree 3: pulse
Travel Number of | 20000 11065535 (pulses)
increment | pulses per
per puise | rotation (Ap)
(A) "I Travel 20000 0.1t0 6553.5 0.00001 to 0.00001 to 1 to 65535
increment per 0.65535 0.65535
rotation (Al) (pm) (inch) (degree) (pulses)
Unit 1 e x1
multiplier e x10
(Am) e x100
* x 1000
Pulse output mode [} e 0: PLS/SIGN mode
e 1: CW/CCW mode
e 2: Phase A/B mode (multiplication by 4)
« 3: Phase A/B mode (multiplication by 1)
Rotation method 0 « 0: Present-value increase by forward pulse output
« 1: Present-value increase by reverse pulse output
2 Speed limit 200000 0.01to 0.001 to 0.001 to 1 fo 1000000
6000000.00 600000.000 600000.000
(mm/min.) (inches/min.)] (degrees/min.) (pulses/sec.)
Acceleration time 0 1000 ¢ 1 to 65535(ms)/1 to 8388608(ms)*
Deceleration time O 1000 « 1to 65535(ms)/1 to 8388608(ms)"
Bias speed at start 0 0.01to 0.001 to 0.001 to 1 to 1000000
6000000.00 600000.00 6000000.000
(mm/min.) (inches/min.)| (degrees/min.) (pulses/sec.)
Stepping motor mode 0 * O: Standard mode
selection

See Sections 8.5.1 and 8.5.2 for the buffer memory address and setting range of the basic parameter 1 and basic
parameter 2.

*: Use the extended parameter 1 to select 1 to 65535 (ms) and 1 to 8388608 (ms) for the
acceleration time 0, and deceleration time 0.
See Section 10.2 for setting.
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Remarks
Stepping motor mode
mm inch degree pulse

0: mm 1. inch 2: degree 3: puise
0.1 to 6553.5 0.00001 to 0.00001 to 1t0 65535

0.65535 0.65535

(pm) (inch) (degree) (puises)

0.01 to 375000.00 |0.001 to 0.001 to 1 to 62500

37500.000 37500.000

(mm/min.) (inches/min.) (degrees/min.) {pulses/sec.)
0.01 to 375000.00 }0.001 to 0.001 to 1 to 62500
37500.000 37500.000
(mm/min.) (inches/min.) (degrees/min.) (pulses)

« 1: Stepping motor mode
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10.1.1 Unit setting_f

(1) The command unit during positioning control is set.

(2) Changing the unit setting does not change the values of the currently set parameters and
positioning data.
When the unit setting is changed, set the currently set parameters and positioning data again.
The D75P2 generates an error when data outside the setting range is detected.

10.1.2 Travel increment per pulse

The travel increment per pulse is a value indicating the amount of travel increment by the mechanical
system that the D75P2 uses to perform positioning control.

it is set by the number of pulses per one motor rotation, travel increment per one motor rotation and
multiplier for travel increment per pulse of the mechanical system used.

(1) Calculating the travel increment per puise
(a) Specifications of the mechanical system

The items necessary to calculate the travel increment per pulse are assumed as follows:
1) Worm gear pltCh ...................................... Ps (mm/rev')

2) Number of motor axis gear teeth -----eec---- Z1

— .
3) Number of worm gear axis gear teeth - Z2 Deceleration ratio 2 =~ (gear ratio)

4) Number of pulses per rotation --- Pf (pulse/rev.)

(b) In the case of the above mechanical system specifications, the number of pulses per
rotation, travel increment per rotation, and unit multiplier are as follows:

1)  Number of pulses per rotation = Ps
2) Travel increment per rotation = Pg x (I/n) x 10°
3)  Unit muitiplier = M
(c} The D75P2 uses the following expression to calculate the travel increment per pulse:

A= Travel increment per rotation
Number of pulses per rotation

— _Psx(1/n)x10?
Pf

x Unit multiplier
x M (um/pulse)

~— Calculationexample - ———————— - —

| i
: [Condition] [Expression] :
! PB=5(mmirev) !
Lo 11 A < 5x(1/1)x 108 i
' no 1 1200 !
: ¢ Pf=12000 (pulse/rev) = 0.4167 (um/pulse) \ :
| e M=
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(2) Error compensation

When positioning is performed using the set “travel increment per pulse,” a difference
(mechanical system error) may occur between the command travel increment and the actual
travel increment.

Using the D75P2, this error can be compensated by changing the values of number of pulses per
rotation, travel increment per rotation, and unit multiplier.

The error compensation method on the D75P2 is shown below:
(a) Setthe command travel increment L (mm), and perform positioning.
(b) After positioning, measure the actual travel increment L’ (mm).

{c) From the command travel increment and actual travel increment, calculate the number of
pulses per rotation and travel increment per rotation to be compensated using the
expression below:

1) Travel increment per pulse A (mm/pulse) to command travel increment L (mm)

_Travel increment per rotation (AL)
Number of pulses per rotation (Ar)
2) Number of pulses needed P (pulse) is

x Unit multiplier (Aw)

P= L f
=: (puise)

3) Superficial travel increment per puise A’ to actual travel increment L’ (mm)

L
A= - (mm/pulse)

L
P
Y
v
oA = A—
L
_ Travel increment per rotation (AL) x Unit multiplier (Am) y Actual travel increment (L)

Number of pulses per rotation (Ap) Command travel increment (L)

Travel increment per rotation for compensation (AL’ = At x L") . L
= - - X Unit multiplier (Am)
Number of pulses per rotation for compensation (AP = Ap x L)

Calculate AL/Ar as a reduced fraction using the above expression, and rewrite to this

AP~ 12000  100x 103 12000 240
Travel increment per rotation is 101 (um/rev)
Number of pulses per rotation is 240 (pulse/rev)

value.

— Calculation example -——————————m— e e — I
i |
: [Condition] Travel increment per rotation ..... 5000 (um/rev) :
: Number of pulses per rotation ..... 12000 (pulse/rev) :
: Unit multiplier ..... 1 :
i i
| . ]
1 [Positioning result] Command travel increment ..... 100mm i
: Actual travel increment ..... 101mm :
' i
i

: [Compensation value] A _ 5x10% 101x10® _ 5050 _ 101 !
| |
' |
| 1
i !
| 1
| 1
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10.1.3 Pulse output mode

The pulse output mode that is approptriate for the drive module used is set.

(1) When the pulse output logic is a positive logic

(a) PLS/SIGN mode

Control of forward rotation/reverse rotation is performed using on/off of the direction sign

(SIGN).
¢ When the direction sign is LOW : Reverse rotation
« When the direction sign is HIGH : Forward rotation

SIGN
Forward
rotation

Travels in

the + direction

Reverse
rotation

Travels in
the - direction

(b) CW/CCW mode

A forward rotation field puise (PULSE F) is output during forward rotation.
Similarly, a reverse rotation field pulse (PULSE R) is output during reverse rotation.

PULSE F |”H”|||H“|”|

PULSE R

Forward rotation

SIS

Reverse rotation

(c) Phase A/B mode

Control of forward rotation/reverse rotation is performed using a phase difference between

Phase A (A¢) and Phase B (Bd¢).
o When Phase B is 90° behind Phase A : Forward rotation
+ When Phase B is 90° ahead of Phase A : Reverse rotation

1)

Set at multiplication by 4

Forward rotation

Phase A (A¢) ][ , ] I l I I I

Phase B (Bg)

When Phase B is 90°
behind Phase A

Reverse rotation

Phase A (A¢) l I ] l ] I 1 I

Phase B (B¢)

- When Phase B is 90°
anhead of Phase A

2)

Set at multiplication by 1

Forward rotation

Phase A (A¢) I I I l I I i !

Phase B (B¢)

When Phase B is 90°
behind Phase A

Reverse rotation

Phase A (Ag) l ' l I l | ]! '

Phase B (Bg)

When Phase B is 90°
ahead of Phase A
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(2) When the pulse output logic is a negative logic

(a) PLS/SIGN mode

Control of forward rotation/reverse rotation is performed using on/off of the direction sign

(SIGN).
e When the direction sign is LOW : Forward rotation
e When the direction sign is HIGH : Reverse rotation

euse UMWY

SIGN

Travels in
the + direction

Reverse
rotation

Travels in
the - direction

(b) CW/CCW mode

A forward rotation field puise (PULSE F) is output during forward rotation.
Similarly, a reverse rotation field pulse (PULSE R) is output during reverse rotation.

euse e [UUUUYY

PULSE R

Forward rotation

U

| Reverse rotation
r

(c) Phase A/B mode

Control of forward rotation/reverse rotation is performed using a phase difference between

Phase A (A¢) and Phase B (B¢).
o When Phase B is 90° behind Phase A : Forward rotation
¢ When Phase B is 90° ahead of Phase A : Reverse rotation

1)

Set at multiplication by 4

Forward rotation
Phase A (A¢)

:

Phase B (B¢)

When Phase B is 90°
behind Phase A

Reverse rotation
Phase A (A¢)

E

Phase B (B¢)

When Phase B is 90°
ahead of Phase A

2)

Set at multiplication by 1

Forward rotation

%

Phase A (A¢)

Phase B (B¢)

When Phase B is 90°
behind Phase A

Reverse rotation

Phase A (A¢)

E

Phase B (B¢)

When Phase B is 90°
ahead of Phase A
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10.1.4 Rotation direction setting

The rotation direction of a motor (forward rotation/reverse rotation) at the present-value increase is

set.

The D75P2 uses the limit of present value in increase direction as the high limit and the limit in
decrease direction as the low limit to perform an on/off check of the limit switch.

Therefore, the relationships of the motor’s actual rotation directions and the locations of high/low limit
switches are as shown in the figure below:

Forward rotation

(Rotation direction setting) Motor rotations and locations of external hardware stroke limits
_ Reverse Forward _  (Present value)
Reverse Forward (Rotation direction of the motor)

.

\
_
\

_

D75P2's low limit switch D75P2’s high limit switch
Reverse rotation _ Reverse Forward  (Present value)
Forward Reverse (Rotation direction of the motor)

-

D75P2's low limit switch 75P2’ i i

10.1.5 Speed limit value

(1
@)
3

4
6
(6)

The maximum speeds of positioning operation (including home position return) and of manual
pulse-generator operation are set.

Even if the command speed and home position return speed in positioning operation are set to
larger values than the speed limit value, the operation is still limited at the set speed limit value.
Even if a speed change or override during positioning operation causes the set speed to be
larger than the speed limit value, the operation is still imited at the set speed limit value.

The “speed control in-operation flag” of the axis monitor is turned on while the speed is limited by
the speed limit value.

At the point when the speed is limited, a “speed limit value exceeded” warning occurs.

The speed during manual pulse-generator operation is not limited by the speed limit value.

The speed limit value of the reference axis is used to limit the speed during linear-interpolation or
circular-interpolation operation.

* During interpolation of axis 1 and axis 2, the speed is limited at the speed limit value of axis 1.
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10.1.6 Accelerationtime 0

For positioning operation, the time that takes to reach the speed limit value from speed 0 is set.

10.1.7 Deceleration time 0

For positioning operation, the time it takes to reach speed 0 from the speed limit value is set.
* See Section 7.9.1 for the relationships among the speed limit value, acceleration time and
deceleration time.

10.1.8 Bias speed at start

This is to set the minimum start speed needed to start the rotation of the motor smoothly when using a
stepping motor, etc..
* See Section 6.3.4 for the bias speed at start.

10.1.9 Stepping motor mode selection

The stepping motor mode is selected when controlling a stepping motor with the D75P2.

Also, this mode is selected for both of the two axes when performing interpolation control using a
stepping motor and a servo motor.

* See Section 7.15 for restrictions when the stepping motor mode has been selected.
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10.2 Extended Parameters

The extended parameters include those in the extended parameter 1 and the extended
parameter 2.

| Extended parameters |

—| Extended parameter 1 l

« In the extended parameter 1, data such as backlash compensation and software stroke
limit are set.

Set the parameters at system start-up according to the system that uses the D75P2.

+ The values can be changed from the PC CPU regardless of the remote station ready
signal being on or off. However, the changed data can only become valid when the
remote station ready signal rises (OFF — ON).

If the setting contents are rewritten while the remote station ready signal is on, tum the
remote station ready signal on again after turning it off first.

| Extended parameter 2 |

¢ In the extended parameter 2, data needed to make full use of the D75P2’s functions are
set.

Set the parameters as necessary.

» Operation is possible without changing the initial values set in the extended parameter 2.

e The values can be changed from the PC CPU regardless of the remote station ready
signal being on or off, and become valid immediately after the change.
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10. Setting Positioning Parameter
Table 10.2 List of extended parameters
Extended Initial value Setting range
parameter Standard mode
Unit
number |Rtem mm inch degree puise
1 Backlash compensation |0 0 to 6553.5 0 t0 0.65535 0 to 0.65535 0 to 65535
pm inch degree pulses
2147483647 |{-214748364.81t0 |-21474.83648t0 |Oto0 359.99999 |-2147483648 to
214748364.7 21474.83647 2147483647
pm inches d;_egrees pulses
-2147483648 }-214748364.81t0 |-21474.83648to |0 to 359.99999 -2147483648 to
214748364.7 21474.83647 . 2147483647
um inches degrees pulses
Software stroke limit 0 o 0: Applies software stroke limit to the present feed value
selection o 1: Applies software stroke limit to the machine feed value
Software stroke limit 0 * 0: Software stroke limit invalid during JOG operation and manual pulse-generator
valid/invalid setting for operation
manual pulse-generator  1: Software stroke limit valid during JOG operation and manual pulse-generator
operation operation
Command in-position 100 0.1 to 3276700.0 {0.00001 to 0.00001 to 1to 32767
pm| 327.67000 327.67000 pulses
inches degrees
Torque limit setting value | 300 1 to 500 %
M-code ON signal output 0 e 0: WITH mode
timing o 1: AFTER mode
Speed change type 0 « 0O: Standard speed switch mode
« 1: Early speed switch mode
Interpolation speed 0 ¢ 0: Synthesized speed
specification « 1: Reference-axis speed
Present feed value update | O ¢ 0: Does not update the present feed value during speed control
request specification ¢ 1: Updates the present feed value during speed control
during speed control « 2: Performs O clear on the present feed value during speed control
Ma’nugl pulse-generator | Axis 1: 1 + 0: Manual puise-generator operation disabled
selection Axis 2: 2 « 1: Uses manual puise generator 2
Selection for pulse output |0 » 0: Positive logic
logic to drive module * 1: Negative logic
Acceleration/deceleration {0 o 0: 1 word type (1 1o 65535 ms)
time setting size selection » 1: 2 word type {1 to 8388608 ms)
2 Acceleration time 1 to 3 1000 1 to 65535 ms
Deceleration time 1t0 3 | 1000 1 to 65535 msec.
JOG speed limit value 20000 0.01to 0.001 to 0.001 to 1 to 1000000
6000000.00 600000.000 600000.000
mm/min. inches/min. degrees/min. pulses/sec.
JOG operation 0 Oto3
acceleration time select
JOG operation 0 Oto3
deceleration time select
Accelergtion/decqleration 0 ¢ 0: Trapezoid acceleration/deceleration processing
processing selection o 1: S-curve acceleration/deceleration processing
S-curve ratio 100 110 100 %
Rapid-stop deceleration 1000 110 65535 ms .
time
Stop groups 1 fo 3 rapid- |0 « 0: Normal deceleration stop
stop selection « 1: Rapid stop
Positioning-complete 300 0 to 65535 ms
signal output time
Allowable circular- 100 0 to 10000.0 0 to 1.00000 0 to 1.00000 0 to 100000
interpolation error range um inch degree pulses
Extemal-positioning start |0 s 0O: External-positioning start
selection « 1: External-speed change request
e 2: Skip request

See Sections 8.5.3 and 8.5.4 for the buffer memory address and setting range of the extended parameter 1 and
extended parameter 2.

Remark

*

: Control using initial values is not possible when the stepping motor mode is set.

Change the values to those within the stepping motor mode setting range.
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Stepping motor mode

mm

inch

degree

puise

Remarks

0to 409.5
um

0 to 0.4095
inch

0 to0 0.04095
degrees

0 to 4095
pulses

-13421772.8 to
13421772.7

um

-1342.17728 to
1342.17727
inches

0 to 359.99999

degrees

-134217728 to
134217727
pulses

-13421772.8 to
13421772.7

pm

-1342.17728 to
134217727
inches

0~359.99999

degrees

-134217728 to
134217727
pulses

0.1 to 204793.7
um

0.0001 to
20.47937

inches

0.00001 to
20.47937

degrees

1 to 2047

pulses

0.01 to 375000.00

mm/min.

0.001 to
37500.000
inches/min.

0.001 to
37500.000
degrees/min.

110 62500

pulses/sec.

0 to 625.0
pm

0 to 0.06250

inch

0 to 0.06250

degree

0 to 6250

pulses
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10.2.1 Backlash compensation

(1) This sets the backlash amount (play) of the machine.

Worm gear

Work

Backliash compensation

(2) Set the backlash compensation within the range of the following expression:

Backlash compensation

0=
Travel increment per pulse

< 255 (rounded down below the decimal point)

(3) if the backlash compensation is set, backlash compensation by the set amount is performed
every time the positioning direction changes at positioning start.

10.2.2 Software stroke limit *

(1) The software stroke limit is the limit value of the machine’s travel range set on the software.
(a) Software stroke high limit value : High limit value of machine’s travel range

(b) Software stroke low limit value : Low limit value of machine’s travel range

(2) When a command that exceeds the software stroke limit setting range is issued, positioning will
not be performed in response to the command.

(38) Control using initial values is not possible when the stepping motor mode is set.
Change the values to those within the stepping motor mode setting range.

(4) To disable the software stroke limit, set as “(software stroke high limit value) = (software stroke
low limit value).”

10.2.3 Software stroke limit selection

Whether to apply the software stroke limit to the present feed value or machine feed value is set.

10.2.4 Software stroke limit valid/invalid setting

Whether the software stroke limit becomes valid or invalid during JOG operation and manual pulse-
generator operation is set.

* See Section 7.4.2 for the software stroke limit.
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10.2.5 Command in-position range

The position [(positioning address) - (present value)] at which the command in-position signal is turned
on is set.

10.2.6 Torque limit

The torque limit value is set.

10.2.7 M-code ON signal output timing

Whether to output the M-code ON signal in the WITH mode or AFTER mode is set.
e WITH mode : Sets the M code at positioning start, then turns on the M-code ON signal.
e AFTER mode : Sets the M code at positioning complete, then turns on the M-code ON signal.

10.2.8 Speed switch type

(1) Whether to perform a speed switch in the speed switch mode using the standard switch or early
switch is set.
e Early switch : Switches the speed at the end of positioning data currently executed.
« Standard switch : Switches the speed at execution of the next positioning data.

(2) The speed switch at execution of positioning-data number n is shown below:

Switches to the specified speed

Speed of the next positioning at the end of Speed Switches the speed at execution
positioning data currently executed of the next positioning data
t t
n n+1 n n+1
(a) Early switch {b) Standard switch

* See Section 6.2.3 for the speed switch parameters used at acceleration/deceleration.

*: nindicates a positioning-data number.
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10.2.9 Interpolation speed specification

(1) When performing linear interpolation/circular interpolation control, whether to specify the
synthesized speed or reference-axis speed is set.
e Synthesized speed  : Specifies the travel speed of the controlled system.
The D75P2 calculates the speed of each axis.
+ Reference-axis speed : Specifies the speed of the axis being set as a reference axis.
The D75P2 calculates the speed of the other axis used for
interpolation.

Y axis Y axis

Synthesized speed is

specified Calculated by
the D75P2

Ny

X axis

\ X axis

Speed of the reference axis i ified
Calculated by the D75P2 P elere 815 speciiie

(a) When the synthesized speed is specified (b) When the reference axis is specified

(When X axis is the reference axis)

(2) In circular-interpolation operation, an error occurs when specified unit groups do not match, and
positioning using the specified positioning data will not be performed.

e o Execution of positionin
Interpolation control Speed specification P 9
Unit Unit groups mismatch
Linear interpolation control Synthesized speed = Not aliowed
specification
Reference-axis speed Not allowed
specification
Circular-interpotation control Synthesized speed Allowed
specification B :
Reference-axis speed Not allowed Not ailfowed
specification

Point |
When the speed calculated by the D75P2 exceeds the speed limit value during interpolation
control, control is performed ignoring the speed limit value.
Therefore, when specifying an interpolation speed, pay attention to the items described below:
+ When specifying the synthesized speed, specify the speed of each axis not to exceed the
speed limit value.
+ When specifying the reference-axis speed, set the longer axis as the reference axis.

If the shorter axis is set as the reference axis, the speed of the longer axis may exceed the
speed limit value.

The unit groups are as follows.
e Group 1:mm, inch

s Group 2: degree

e Group 3 : pulse
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10.2.10 Present feed value during speed control

The update pattern of the present feed value at execution of speed control and speed/position switch
control is set.

Present| Presentfeed value is retained Present
feed . .
feed value Present feed value is retained
value 1 \
Present feed value
is updated
0 —t 0 pa —_—
t
Present feed value is Present
updated starting with 0 tesd Present feed value is

Present value updated starting with 0
feed \
value

0 t 0 t

4
Present iPresent feed value is

Present fer updated starting with 0
feed o value | present feed valu
value | Present feed/value is fixed at 0 s fed a1 0 e

0

t 0 1

10.2.11_Manual puise-generator selection

Which one of the manual pulse generators connected to axis 1 and axis 2 is used for control is set.
e Manual pulse generator of axis 1 : Manual pulse generator 1
e Manual pulse generator of axis 2 : Manual pulse generator 2

10.2.12 Selection for pulse output Iogic to drive module

The logic that is appropriate for the pulse input logic of the drive module connected to the D75P2 is

set.
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10.2.13 Acceleration/deceleration time setting size selection

(1) Whether to use the 1-word type or 2-word type for the acceleration/deceleration time is set.
e 1-word type : Acceleration/deceleration time 1 to 655635 ms
e 2-word type : Acceleration/deceleration time 1 to 8388608 ms
(2) Setting the acceleration/deceleration time size causes the acceleration time 0 to 3, deceleration
time 0 to 3 and rapid-stop deceleration time to be same as the acceleration/deceleration time
size.
(3) When the acceleration/deceleration time setting size is changed from the 2-word type to 1-word
" type, verify whether the acceleration time O to 3, deceleration time 0 to 3 and rapid-stop
deceleration time are within the setting range of the 1-word type.
(4) Use the 2-word type only when a sufficient travel increment can be provided and constant-speed
travel is possible.
Do not use this type if the travel increment is extremely small, or when the speed is slow.

10.2.14 Accelerationtime 1103

The time that takes to reach the speed limit value from speed 0 during positioning operation is set.
The operation at acceleration time 1 to 3 is the same as that at acceleration time 0 in the basic
parameter 2.

* See Section 10.1.6 for the acceleration time 0.

10.2.15 Decelerationtime 1to 3

The time that takes to reach speed O from the speed limit value during positioning operation is set.
The operation at deceleration time 1 to 3 is the same as that at deceleration time 0 in the basic
parameter 2.

* See Section 10.1.7 for the deceleration time 0.

10.2.16 JOG speed limit value

(1) The maximum speed during JOG operation is set.
(2) Set a JOG speed limit value equal to or lower than the speed limit value.
If the JOG speed limit value exceeds the speed limit value, a setting range error occurs.
(3) Mf a value larger than the JOG speed limit value is set for JOG speed, the speed is limited by the
JOG speed limit value.
« The “speed control in-operation flag” of the axis monitor is turned on while the speed is limited
by the JOG speed limit value.

» At the point when the JOG speed is limited, a “JOG speed limit exceeded” warning occurs.

10.2.17 JOG operation acceleration/deceleration time selection

Which acceleration time between 0 and 3 is used for the acceleration time during JOG operation is
set.

o Acceleration time O : Set by a basic parameter [See Section 10.1.6)
o Acceleration time 1 to 3 : Set by an extended parameter [See Section 10.2.14]

10-18
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10.2.18 JOG operation deceleration time selection

Which deceleration time between 0 and 3 is used for the deceleration time during JOG operation is

set.

e Deceleration time 0 : Set by a basic parameter [See Section 10.1.7]
o Deceleration time 1 to 3 : Set by an extended parameter [See Section 10.2.15]

10.2.19 Acceleration/deceleration processing selection

For acceleration/deceleration processing, whether to use trapezoid acceleration/deceleration
processing or S-curve acceleration/deceleration processing is set.

10.2.20 S-curve ratio

The S-curve ratio used to perform S-curve acceleration/deceleration processing is set.
Setting the S-curve ratio makes the acceleration/deceleration processing gradual.

Setting a small S-curve ratio makes the curve closer to a straight line.

The S-curve acceleration/deceleration graph forms a Sin curve, as shown in the figure below:

Sin curve

Acceleration time |

]
e

[ '
! Deceleration time |

The S-curve ratio sets which part of the Sin curve is used to draw an acceleration/deceleration curve,
as shown in the figure below:

(ss]

B/2 B/2

— Sin curve

[ S-curve ratio = B/A x 100 % |
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When S-curve ratio is 100 %

t
When S-curve ratio is 70 %

10-19



10. Setting Positioning Parameter MELSEC-A

10.2.21 Rapid-stop deceleration time

(1) The time that takes to reach speed 0 from the speed limit value at rapid stop is set.
(2) Selecting an acceleration/deceleration time setting size determines whether the setting range is
1-word type (1 to 65535 ms) or 2-word type (1 to 8388608 ms).

10.2.22 Rapid-stop selection (Stop groups 1 to 3)

(1) Whether to perform normal deceleration stop or rapid stop is selected when a stop factor occurs.
This setting is valid during positioning operation, home position return and JOG operation.

(2) Selecting the rapid stop performs rapid-stop deceleration when stop signals of stop groups 1to 3
that correspond to the stop factors listed below is input:
e Stop group 1 : Stop due to the hardware stroke limit
e Stop group 2 : Stop due to the software stroke limit
‘ Stop due to a peripheral device
Stop due to a remote ready signal being turned off
e Stop group 3 : Stop due to an external stop signal
Stop due to a stop signal from the PC
Stop due to an error (other than stop groups 1 and 2)

(3) Even if the “rapid-stop selection” setting is changed during rapid stop or deceleration, the rapid
stop/deceleration stop is continued using the setting at the time of stop signal input.

(4) During linear interpolation/circular interpolation, stop or rapid stop is performed according to the
rapid-stop selection setting of the axis at which a stop factor has occurred.

10.2.23 Positioning-complete signal output time

The output time of a “positioning-complete signal” that is output from the D75P2 is set.

\%

Dwell time

ON

Positioning start OFF ~—

ON

BUSY OFF

ON

Positioning-complete signal OFF r_—l_

Positioning-complete signal
output time
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10.2.24 Allowable circular-interpolation error range

(1) In circular interpolation control by center specification, the locus of circular calculated from the
starting-point address (current stop position) and center point (circular address) may be different
from the endpoint address (positioning address).

(2) For the allowable circular-interpolation range, an allowable range for error between the calculated
circular locus and endpoint address (positioning address) is set.
When the error between the calculated circular and endpoint address (positioning address) is
within the setting range, circular interpolation to the set endpoint address (positioning address) is
performed by error compensation using spiral interpolation.

(3) Set the allowable circular-interpolation range in axis 1’s extended parameter 2.

Locus by spiral interpolation
: Error

Calculated endpoint address

Endpoint address specified
by the program

Starting-point address Center point

10.2.25 External start function selection

With which function an external start signal is used is set.
(a) At external positioning start setting
« Positioning operation is started when an external start signal is input.

(b) At external speed change request setting
« The speed of the positioning operation currently executed is changed when an external start
signal is input.
o When performing an external speed change, set a new speed value in the “new speed value”
of axis control data.

{c) At skip request setting
« Skip operation for the positioning operation currently executed is performed when an external
start signal is input.
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10.3 Home Position Return Basic Parameters
Table 10.3 Home position return basic parameters
Setting range
tnitial value Standard mode
Unit i
Item mm inch degree r puilse
Home position retumn |0 « 0: Near-point dog type
method * 1: Stopper stop 1) (by time out from the dwell timer)
« 2: Stopper stop 2) (by zero signal at the time of contacting the stopper)
« 3: Stopper stop 3) (no near-point dog method)
¢ 4: Count type 1) (uses zero signal)
« 5: Count type 2) (does not use zero signal)
Home position return 0 ¢ 0O: Positive direction (address increase direction)
direction « 1: Negative direction (address decrease direction)
Home position address |0 -214748364.8 to -21474.83648 to 0 to 359.99999 -2147483648 to
214748364.7 21474.83647 2147483647
pumy inche: degree: pulses}
Home position retum 1 0.01 to 0.001 to 0.001 to 1 to 1000000
speed 6000000.00 600000.000 600000.000
mm/min inches/min degrees/min pulses/sec.
Creep speed 1 0.01to 0.001 to 0.001 to 1 to 1000000
6000000.00 600000.000 600000.000
mm/min inches/min degrees/min pulses/sec,
Home position retum |0 » 0: Does not perform home position return retry using the high/iow fimit switch
retry + 1: Performs home position return retry using the high/low limit switch

* When performing data-set type home position return on the absolute-position detection system,
there is no need to change the initial values of the home position return parameters (as long as
they are within the setting range).

* See Section 8.5.5 for the buffer memory address and setting range of the home position return
basic parameters.

10.3.1 Home position return method

This parameter sets the home position return method used when performing home position
return.
(See Section 5.5 for details on the home position return method.)

10.3.2 Home position return direction

This parameter sets the direction in which home position return is performed.
When home position return start is performed, the machine moves in the specified direction.

Important |

(1) Home position return operation is controlled by two data, home position return direction and
home position return speed, and deceleration is initiated when the near-point dog is turned
on.

Therefore, be careful when setting the home position return direction since a wrong
direction causes malfunction,

(2) When the home position return direction is not consistent every time, use the home
position return retry function.

See Section 5.6 for details on the home position retum retry function.
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Remarks
Stepping motor mode
mm inch degree pulse
-13421772.8 to -1342.17728 to 0 to 359.99999 -134217728 to
13421772.7 1342.17727 134217727
pm inches degrees pulses
0.001 to 0.001 to 0.001 t037500.000 { 1 to 62500
37500.000 37500.000
inches/min. degrees/min. degrees/min. puises/sec.
0.01 to 375000.00 ]0.001 to 0.001 to 1 to 62500
37500.000 37500.000
mm/min. inches/min. degrees/min. pulses/sec.

10.3.3 Home position address

(1) This address sets the present value of home position when home position return is completed.

(2) The home position addresses set at the present feed value and machine feed value are stored
when home position return is completed successfully.

(3) Even if the set home position address value is outside the software stroke limit range, no setting
error/warning will occur.
For the home position address, verify the setting of the software stroke limit in the extended
parameter 1, and set a value within the software stroke limit range.

10.3.4 Home position return speed

(1) This parameter sets the speed at home position return.
(2) Set a value equal to or lower than the speed limit value specified in the basic parameter 2.
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10.3.5 Creep speed

(1) This parameter sets the creep speed (low speed immediately before the decelerated stop from
the home position return speed) after the near-point dog is turned on.

Vv
4

/— Home position return speed

Home position return start

/— Creep speed

OFF

Near-point dog

!
]
i
1
1
|
1
3
1
_____ |
Zero signal | I l I

(2) Set a value equal to or lower than the home position return speed.

(8) The creep speed is related to the detection error in the home position return method using zero
signal, and the size of impact in the home position return method using stopper stop.
Therefore, set the creep speed in consideration of the error range or size of impact.
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10.3.6 Home position return retry

(1) This parameter sets whether or not to perform home position return retry using the high/low limit
switch.

~ (2) If the home position return retry function is used, home position return can be initiated regardless
of the machine position.

* See Section 5.6 for details on the home position return retry function.

To use the home position return retry function, an input to the D75P2 from the high/low limit switch
is required.
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10.4 Home Position Return Extended Parameters

Table 10.4 Home position return extended parameters

Initial value Setting range
Standard mode
Unit -
Item mm inch degree pulse
Home position return 0 0 to 65535 (ms)
dwell time
Travel increment setting |0 010 214748364.7 |0to 21474.83647 |0 10 21474.83647 |0 t0 2147483647
after near-point dog ON um inches degrees pulses
Home position return 0 Oto3 '
acceleration time
selection
Home position return 0 0to 3
deceleration time
selection
Home position shift 0 -214748364.8t0 |-21474.83648t0 |0 to 359.99999 -2147483648 to
amount 214748364.7 21474.8364.7 2147483647
um inches degrees pulses
Home position return 300 110 300 (%)
torque limit value ,
Home position shift 0 e 0: Home position retumn speed ~—
speed specification o 1: Creep speed
Dwell time setting at 0 0 to 65535 (ms)
home position return retry
10.4.1 Home position return dwell time
(1) This parameter sets the time after the near-point dog is turned on untif home position return is
completed, when home position return by stopper stop 1) is used. Set a value equal to or longer
than the time of travel from near-point dog ON to stopper stop.
(2) When setting other than stopper stop 1) is used, setting different values does not make any
difference as long as they are within the setting range.
10.4.2 Travel increment setting after near-point dog ON
(1) This parameter sets the travel increment till home position after the near-point dog is turned on,
when count-type home position return is set.
(2) After the near-point dog is turned on, the first zero point after travel increment by the set travel
increment becomes the location of the home position. ‘
S

(3) For the travel increment after near-point dog ON, set a value equal to or more than the distance
of deceleration from the home position return speed to the creep speed.

10.4.3 Home position return acceleration time selection

This parameter sets which of the set acceleration time 0 to 3 is used as the acceleration time at home
position return.

¢ Acceleration time 0 : Set by a basic parameter [See Section 10.1.6 for details.]

e Acceleration time 1 to 3 : Set by an extended parameter [See Section 10.2.14.]

10.4.4 Home position return deceleration time selection

This parameter sets which of the set deceleration time 0 to 3 is used as the deceleration time at home
position return.

» Deceleration time 0 : Set by a basic parameter [See Section 10.1.7 for details.]

¢ Acceleration time 1 to 3 : Set by an extended parameter [See Section 10.2.15.]

10.4.5 Home position shift amount

This parameter sets the amount of shift from the detected zero signal to the location of the home
position.

* See Section 5.7 for details on the home position shift function.
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Remarks
Stepping motor mode
mm inch degree puise
Oto 13421772.7 0to 134217727 0to 1342.17727 0to 134217727
um inches degrees pulses
-13421772.8 to -1342.17728 to 0 to 359.99999 -134217728 to
13421772.7 1342.17727 134217727
um inches degrees pulses
r——— Example -——+————rorr———————————— e A

When the speed limit value is set at 200 kpulses/s, home position return speed at 10 kpulses/s, creep speed at 1
kpuise/s and deceleration time at 300 ms, the travel increment after near-point dog is calculated as shown below:

[Home position return operation]
Speed limit vaiue : Vp = 200 kpulse/s

t

i

\

1

1

|

I

|

|

|

|

| Home position return speed :
| Vz =10 kpulse/s
I
|
|
|
I
|
1
'
1
f
I

Actuat deceleration time: t = Tb x Yz

Vp

[Deceleration

1
)
1
H Creep speed : Vc = 1 kpulse/s
1
1
1
1
+

distance} =5

= 2000
_ 10x10°

_Vz_
* 3000 <
- Converted to the speed per 1 msec

Vz TbxVz

3000 x 10 x 10°

2000
=75
4

* Set 75 or a higher value for the travel
increment after near-point dog ON.
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10.4.6 Home position return torque limit value

(1) This parameter sets the value used to limit the torque of the servo motor at home position return
after the creep speed is reached. :

(2) For all home position return methods, torque control is performed using the set home position
return torque limit value after the creep speed is reached.

Point |

(1) A D/A converter module is required to perform torque control.

(2) When performing home position return by stopper stop 1), 2) or 3), be sure to set the home
position return torque limit value.

(3) When torque control is not performed, setting different values does not make any
difference as long as they are within the setting range.

10.4.7 Home position shift speed specification

This parameter selects whether the home position return speed or creep speed is used as the
operation speed at home position shift.

e Home position return speed : Set by the home position return basic parameter [See Section 10.3]
» Creep speed : Set by the home position return basic parameter [See Section 10.3]

10.4.8 Dwell time at home position return retry

This parameter sets the dwell time at stop by high/low limit detection using the home position return
retry function and stop by near-point dog OFF after reverse operation. (See Section 5.6)
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11. Setting Positioning Data

11.1 What is Positioning Data?

The positioning data (data necessary to perform positioning control) includes the following:

Data for positioning—[ Positioning data [See Section 11.2]

Positioning start information Positioning start data [See Section 11.3.1]
—E Special start data [See Section 11.3.2]
Condition data [See Section 11.4]

(1) What is positioning data?
The positioning data is used to set the contents of individual positioning operations, such as the
operation pattern or operation locus of positioning operation. Up to 600 items of positioning data
can be set per axis.

* See Section 11.2, Positioning data.

(2) What is positioning start information?

The positioning start information is used to set the start order of block positioning, special starts
such as conditional start, simultaneous start and repeat, as well as conditions for these settings.

* See Section 11.3, Positioning start information.

11.2 Positioning Data

(1) The positioning data is used inside the D75P2 when it performs positioning operation
(excluding home position return, JOG operation, and manual pulse-generator operation).

(2) The positioning data includes positioning identifier, M code, dwell time, command speed,
positioning address and circular address.
The positioning data is set for each axis.

(3) The range check of each set value of positioning data is performed at execution of each

positioning. When the value is out of the range, an error occurs and positioning will not be
executed.

See Section 6.1 for positioning data settings by positioning control method.
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Table 11.1 Positioning data

Initial value Setting range
Standard mode
Unit -
item mm inch | degree I pulse
Positioning Operation pattem 00 00: Positioning complete
identifier 01: Continuous positioning control
11: Continuous locus control
Control method ]
Display on Set data tnstruction
peripheral device code
ABS line 1 » Single-axis linear control (absolute method) O1H
INC line 1 « Single-axis linear control (increment method) 024
Fixed-dimension » Single-axis fixed-dimension feed contro! 03H
feed 1
ABS line 2 » Dual-axis linear interpolation control 04H
(absolute method)
INC line 2 » Dual-axis linear interpolation control 0O5H
(increment method)
Fixed-dimension « Fixed-dimension feed control by dual-axis linear 061
feed 2 interpolation
ABS circular « Circular interpolation control by auxiliary-point 071
interpolation - specification (absolute method) )
INC circular » Circular interpolation control by auxiliary-point 08H et
interpolation specification (increment method)
ABS circular « Circular interpolation control by center-point 09H
clockwise specification (absolute method, clockwise)
ABS circular * Circular interpolation control by center-point OAH
counterclockwise specification {(absolute method, counterclockwise)
INC circular » Circular interpolation control by center-point OBH
clockwise specification (increment method, clockwise)
INC circular « Circular interpolation control by center-point 0CH
counterclockwise specification
(increment method, counterclockwise)
Forward rotation ¢ Speed control (forward rotation) 0DH
speed control
Reverse rotation + Speed control (reverse rotation) OEH
speed control
Forward rotation « Speed/position switch control (forward rotation) OFH
speed/position
Reverse rotation « Speed/position switch control (reverse rotation) 10K
speed/position )
Present-value « Present value change 114
change
JUMP instruction o JUMP instruction 20H
Acceleration time 0 Oto3 -
number p—e
Deceleration time 0 Oto3 )
number
Positioning Absolute o] —214748364.8 to —21474.83648 to 0 to 359.99999 ~2147483648 to
address/ 214748364.7 (pm) | 21474.83647 (inches) (degrees) | 2147483647 (pulses)
travel increment | increment (other than |0 —-214748364.8 to —21474.83648 to ~21474.83648 to —2147483648 to
speed/position switch 214748364.7 21474.83647 21474.83647 ‘ 2147483647
control) (um) (inches) (degrees) (pulises)
Speed/position switch | 0 0t0 214748364.7 010 21474.83647 0to 21474.83647 010 2147483647
control (um) (inches) | (degrees) (pulses)
Circular address | Absolute 0 ~214748364.8 to -21474.83648 to 0 to 359.99999 —2147483648 to
214748364.7 (um) | 21474.83647 (inches) (degrees) | 2147483647 (puises)
Increment —21474.83648 t0
21474.83647
(degrees)
Command speed 0 0.01 to 600000.00 0.001 to 600000.00 0.001 to 600000.000 | 1 to 1000000
| ____(mm/min)| __ _ (nchesimin)| _ _ (degrees/min)| _ _ _ (pulseslsec)| __ _ __
—1 (Current speed: The same speed as the immediately preceding positioning-data number)
Dwell time Dwell time 0 0 to 65535 (ms)
Jump destination data 1 t0 600
number *
M code M code 0 0 to 32767
Condition data 0to 10
number *

11-2

* : Shows the setting data for the JUMP instruction.
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Remarks
Stepping motor mode
mm r inch [ degree I pulse
,/-\‘ N
>
-13421772.8 to -1342.17728 to 0 to 359.99999 -134217728 to
13421772.7 (um) | 1342.17727 (inches) (degrees) | 134217727 _ (pulses)
-13421772.8 to —1342.17728 to -1342.17728 to -134217728 to
13421772.7 1342.17727 1342.17727 134217727
(um) (inches) (degrees) (pulses)
0to 13421772.7 Oto 1342.17727 0to 1342.17727 0to 134217727
(um) (inches) (degrees) {pulses)
-13421772.810 ~1342,17728 to 0 10 359.99999 134217728 to
13421772.7 (um) | 1342.17727 (inches) (degrees) | 134217727  (pulses)
-1342.17728 10
134217727
(degrees)
0.01 to 375000.00 0.001 to 37500.000 0.001 to 37500.000 1 to 62500
——— 1 __ _(ommin)] __ (nches/min)] __ (degrees/min)] __ _ (pulses/sec;)]
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11.2.1 Operation pattern

Set the pattern of positioning operation.

¢ Positioning complete (individual positioning) : After positioning using the specified positioning data
is executed — completed, operation stops.

: After positioning using the specified positioning data
is executed — completed, operation is paused, then
positioning is continued using the next positioning-
data number.

: After positioning using the specified positioning data
is executed — completed, positioning is continued
without pause using the next positioning-data
number.

¢ Continuous positioning

e Continuous locus control

* See Section 6.2 for details on operation patterns.

11.2.2 Control method

Set the control method used when performing positioning control.

* See Section 6.1 for details on each control method.

11.2.3 Acceleration time number

Set which of the acceleration time 0 to 3 set by a basic parameter or extended parameter is used as
the acceleration time.

¢ Acceleration timé 0 : Set by a basic parameter (See Section 10.1.6)
¢ Acceleration time 1 to 3 : Set by an extended parameter (See Section 10.2.14)

11.2.4 Deceleration time number

Set which of the deceleration time 0 to 3 set by a basic parameter or extended parameter is used as

the deceleration time.

o Deceleration tim
e Deceleration tim

eo : Set by a basic parameter (See Section 10.1.7)
e 1 to 3 : Set by an extended parameter (See Section 10.2.15)

11-4
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11.2.5 Positioning address/travel increment

(1) Absolute (ABS) method

+ Set the positioning address (endpoint address) for the ABS method using the absolute
address (address from home position).

Stop position
/ (positioning start address)

(Endpoint address ) 1000 (Endpoint address )
-1000 3000
Travel increment : Travel increment :
2000 2000
| |

(2) Increment (INC) method

e Set the travel increment for the INC method.

+ The travel direction is specified using a sign.
When the travel increment is positive : Positive direction (address increase direction)
When the travel increment is negative : Negative direction (address decrease direction)

Stop position
(positioning start address)
(Travel increment) (Travel increment)
-30000 30000
I
Moves in the Moves in the
negative direction positive direction

(3) Speed/position switch control
o Set the travel increment applied after switching from speed control to position control.

Speed

Travel increment setting

Speed control

Time

Speed/position switch
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11.2.6 Circular address

The circular address is data needed only when circular interpolation control is performed.
+ Aukxiliary-point specification: Set the auxiliary point (passing point) for circular interpolation.
¢ Center-point specification: Set the center point of the circular for circular interpolation.

Auxiliary point (passing point)
Endpoint

Endpoint

I Positioning address | | Positioning address

Circular address

Center point

Starting-point address Starting-point address Circular address

(a) Circular interpolation by auxiliary-point specification (b) Circular interpolation by center-point specification

11.2.7 Command speed

(1) Set the command speed at execution of positioning.

(2) If the set command speed exceeds the speed limit value, positioning is performed using the
speed limit value.

(3) If “~1”is set for the command speed, positioning control is performed using the current speed
(same speed as the immediately preceding positioning speed). *
However, if, at positioning start, speed “—1” is set for the first positioning data subject to
positioning control, no speed setting error occurs and positioning will not start.

*: The current speed is used when uniform-speed control is performed.
When the current speed is specified for uniform-speed control, if the speed of the positioning-
data number specified at positioning start is changed, any positioning-data number being
specified to the current speed can be controlled at the specified speed.
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11.2.8 Dwell time

(1) When the operation pattern is positioning complete, set the delay time until a positioning
complete signal is output.

The specified dwell
[ time has elapsed

t

Dwell time

ON

Positioning complete signal OFF f l

(2) When the operation pattern is continuous positioning, set the delay time until the next positioning
control is performed, after positioning is completed.

(3) When the operation pattern is continuous locus control, control is performed using O (ms) even if
a dwell time is set.

11.2.9 Jump destination data number

(1) Set the jump destination positioning-data number used when executing a JUMP instruction.

(2) As the jump destination data number, set a positioning-data number other than itself.
For example, when setting a JUMP instruction at positioning-data number 6, any number other
than positioning-data number 6 can be specified as the jump destination data number.

11.2.10 M code

(1) Setthe M code to be stored in the buffer memory for storing M code during positioning control.
During interpolation operation, the M code is stored only in the reference axis.

(2) Set“0"if outputting no M code.

(3) To set the M-code output timing, use the extended parameter “M-code ON signal output timing.”
* See Section 10.2.7 for M-code ON signal output timing.

11.2.11 Condition data number

(1) Set conditions to execute a JUMP instruction.
o 0 specifies an unconditional JUMP instruction.
¢ 1 to 10 indicates the condition data number to be used for block start.

(2) For JUMP instructions, all but “simultaneous start” can be specified among the condition data that
can be specified with block start. (See Section 11.4)
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11.3 Positioning Start Information

As positioning start information, positioning start data, special start data and parameters are specified.
Up to 50 points (1 to 50) of positioning start information can be set for each axis.

Table 11.2 List of positioning start information

Item Setting range Initial value
Positioning start data | Type « 0:End End
« 1: Continue
Data number | 1t0 800 0
Special start data Start pattern Normal start
Start pattern Setting parameter
0: Normal start —
1: Conditional start Condition data number :1t0 10
2: Wait start
3: Simultaneous start
4: Stop start —_
5: FOR loop Number of repetitions :0t0 255
6: FOR condition Condition data number :1t0 10
7: NEXT start —_
Parameter 0
11.3.1 Positioning start data
(1) Type
Set whether to terminate positioning start control at a specified point, or to perform positioning
start for the next pointer. Any data number that is set after the point for which termination is set
will not be executed.
End : Positioning ends when the execution of positioning control for the specified point is
completed.
Continue . Positioning control for the next point is performed when the execution of positioning
control for the specified point is completed.
(2) Data number (positioning-data number)

Set the data number used to perform positioning control.
When data numbers are set at multiple points, positioning control is performed in the order the
points have been specified in the buffer memory used for setting “positioning start point

numbers.” *

*

The addresses of the buffer memories for setting positioning start point numbers are as follows:

Axis number

Axis 1

Axis 2

Buffer memory for setting positioning start point number

1178

1228

11-8



11. Setting Positioning Data MELSEC-A

11.3.2 Special start data

(1) Start pattern

Set the start pattern used at positioning start.
The start pattern is selected from the eight patterns of (a) through (h) listed below:

Start pattern Overview of start
(a) Normal start o Executes the positioning-data number of the same point.
(b) Conditional start 1) Performs condition judgment for the specified condition data number, and executes start only when the

condition is satisfied.
* When the condition is satisfied : Starts the start data number of the same point.
« When the condition is not satisfied : Performs condition judgment for the next point.

2} When the condition data number setting is out of range, an error occurs at execution of the positioning-data
number, and positioning control will not be performed.

(c) Wait start 1) Performs condition judgment for the specified condition data number, and will not start the start data
number of the same point untit the condition is satisfied.

2) When the condition is satisfied, the start data number of the same point is started.

3) When the condition data number setting is out of range, an error occurs at execution of the positioning-data
number, and positioning control wili not be performed.

(d) Simultaneous start 1) Simultaneous start of 2 axes is performed at a pulse output level.
(The axes to perform simultaneous start for are set in the condition data number specified by a parameter.)

2) At simultaneous start, an error occurs and the positioning-data number will not be executed if any of the
following cases exists:

o The counter-party axis is busy (BUSY).
« The same axis is set in a parameter.
o No counter-party axis is set in a parameter.

(e) Stop start 1) Stops positioning operation.
2) Restanting executes the positioning-data number of the same point.
(fy FOR loop 1) A FOR to NEXT loop is repeated for the number of repetitions set by a parameter.

The start data number of the same point is started at the beginning of repeat processing.

2) When 0 is set for the number of repetitions, an infinite ioop will be created.

3) If there is no NEXT after FOR, repeat processing will not be performed although no error occurs.

(g) FOR condition 1) Performs condition judgment for the condition data number specified by a parameter, and repeatedly
executes FOR to NEXT until the condition is satisfied.

2) lithere is no NEXT after FOR, repeat processing will not be performed although no error occurs.

NEXT 1) Represents the end of repetition.

2) Returns to the beginning of the FOR to NEXT loop.

3) Inthe case of FOR (count), the number of repetitions is reduced at a decrement, and when the count
becomes 0, the loop is terminated after positioning of the same point has been executed.

4) If NEXT is executed before FOR is executed, the same processing as normal start is performed.

* The range check of start conditions set for special start and of each parameter are performed when the specified data
number is executed.
If any start condition or parameter is out of its setting range, positioning control will not be performed.
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(2) Parameter
The start condition

parameter is set when setting “conditional start,” “wait start,” “simultaneous

start,” “FOR loop,” and “FOR condition” as the start pattern for special start. [See Section 11.3.2]

Start pattern

Setting parameter

0: Normali start

1: Conditional start
2: Wait start
3: Simultaneous start

Condition data number : 110 10

4: Stop start

5: FOR loop

Number of repetitions  : 010 255

6: FOR condition

Condition data number :1to 10

7: NEXT start

(a) Condition data number : Specify the condition data number with which the condition data

used by conditional start, wait starnt, simultaneous starn, or FOR
condition was set.
(See Section 11.4 for the condition data.)

(b) Number of repetitions : Set the number of repetitions of the FOR loop to NEXT instruction.

Point l

Point

FOR to NEXT loop processing

Nesting is not allowed in a FOR to NEXT loop.
If nesting is performed in a FOR to NEXT loop, a warning occurs.

Special start setting

1

Normal start

FOR

Normal start

FOR <«

Normal start

The jump destination of NEXT specified by
Normal start points 7 and 9 is FOR at point 4.

NEXT When NEXT specified by point 9 is executed,

a warning will occur,
Normal start 9

CloiN||O|BjOIN

NEXT
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11.4 Condition Data

(1) The condition data includes the following applications:
» Condition judgment when performing a special start of block start
« Condition judgment of a JUMP instruction execution

(2) Using condition data, ten items of data, corresponding to condition data numbers 1 to 10, can be
created in the bufter memory.
e Axis 1: Buffer memory address 4400 to 4499
o Axis 2: Buffer memory address 4650 to 4749

(3) One condition data is comprised of a condition identifier and three parameters
(address, parameter 1, and parameter 2).

Configuration of condition data

- Target of
ﬁiﬁi’iﬁ;",” condition
ot | 16 bit
Conditional
operator
Vacant  |------ 18 bit
= Address O I, 39 bit
—  Parameter1 —{------ 32 bit
~  Parameter2 —------ 32 bit
= Vacant S R 392 bit

The range check for each parameter of condition data is performed at execution of the
positioning-data number.

When any parameter setting of condition data is out of range, an error occurs and positioning will
not be executed.

(4)

11.4.1 Condition identifier

The condition identifier includes a condition target and a conditional operator used to perform
condition judgment.

{1) Condition target

The target to perform condition judgment is set in the condition target.
The condition targets include five types listed below:

— Instruction code
Device RX (RXnO to RX(n+nE)" (1]
Device RY (RY(n+1)0 to RY(n+7)E)" 02H
Buffer memory (16 bit) 031
Buffer memory (32 bit) 041
Positioning-data number 051

Point |

*  Device RX/RY uses remote 1/O signals of the D75P2 (excluding the use-prohibited area).
Any remote I/O signals not belonging to the D75P2 cannot be used.
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(2) Conditional operator

The operation method by the condition target is set in the conditional operator.
The conditional operators include 14 types listed below:

Conditional operator Relationship between condition target Instruction Possible condition target
and parameter code
Normal operator = n = (parameter 1) O1H Buffer memory (16/32 bit)
# n # (parameter 1) 02H
< n < (parameter 1) 03H
. 2 n = (parameter 1) 04r
Range operator Range specification 1 | (parameter 1) < n < (parameter 2) *1 05H Buffer memory (16/32 bit)
Range specification 2 | n > (parameter 1), n = (parameter 2) 06H :
Bit operator ON Parameter 1 ON 07H Device RX
OFF Parameter 1 OFF 08H Device RY
Simultaneous start | Axis specification Axis 1 specification 091 Positioning-data number
Axis 2 specification OAH
Axes 1 and 2 specification 0BH

*1: With range specification 1, an error occurs when (parameter 1) > (parameter 2).
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11.4.2 Address

(1) The address specifies the buffer memory address used when the conditional operator is a
“normal operator” or “range operator.”
Condition judgment uses the value in the buffer memory specified by the address, and values of
parameter 1 and parameter 2.

(2) The address is not used when the condition target is “device RX,” “device RY,” or “positioning-
data number.”

11.4.3 Parameter 1

(1) Parameter 1 is data which is set when the conditional operator is a “normal operator,” “range
operator,” “bit operator,” or “positioning-data number.”

(2) The data to be set varies depending on the operator used.

Condition target Normal operator/range operator Bit operator
Device RX -— Bit number
Device RY e Bit number
Buffer memory (16 bit) Numeric vaiue o
Buffer memory (32 bit) Numeric value _

When the conditional operator is for “simultaneous start,” the positioning-data number of the
counter-party axis that performs simultaneous start is set. [See Section 11.4.5]

11.4.4 Parameter 2

(1) Parameter 2 is used to set data necessary for the conditional operator.

(2) Only numeric value data can be set in the parameter 2.
When the conditional operator is for “simultaneous start,” the positioning-data number of the
counter-party axis that performs simultaneous start is set. [See Section 11.4.5)

11.4.5 Parameter 1 and parameter 2 settirgs for simuitaneous start

(1) When the conditional operator is for simultaneous start, the positioning-data number of the axis
that performs simultaneous start is set, using parameter 1 and parameter 2.

(2) Set positioning-data numbers for axis 1 and axis 2 as shown below:
(The area used by axis 1 and axis 2 are fixed.)

------ Positioning-data number for axis 1 (lower 16 bits of parameter 1)
-  Parameter 1
------ Positioning-data number for axis 2 (upper 16 bits of parameter 1)

- Parameter2  {------ Not used (upper 16 bits of parameter 2)
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12. Building a System

12.1 Overview

Assume a system consisting of a master station and the D75P2 being connected.

Master
station

A62P| A4UCPU |AJB1]AX411AX42|AY41]AY41
BT11

X/Y00| X20 | X401} Y80 | YAO
to | to | to to| to
X/Y1F| X3F | X7F{ YOF | YBF

Terminal register

L Occupies 4 terminalsj

Intelligent device station (station number 1)
AJB5BT-D75P2-S3

= 000
g 000°

Positioning module

Terminal register
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12.2 Master Station Settinﬁgs

Settings of master station switches are shown below:

—
AJs1BT11
&
RUN 156K
ERR. 825K R
MST 25M A
SMST 5M T
LOCAL 10M &
CPURW
sw
A WS Test |
A PRM 50 3
© TIME s1 . N .
" T s2 ! ~— Station number setting switch ————w
LRUN sb 0 10
LERR. RD (x10) Master station must be set to “0".
0(x1)
\ J
r—— Mode setting switch N
STATIONNO, | 12, 0 (online)
‘57> \_ J
[y
x1 | ©
£2, —— Transmission speed setting switth —————
MooE | 3580 | ]
0 ONLINE (AR) 3@9 0 (156 kb,
2. OFFLINE R ( ps)
BRATE | <18, /\ J
o] 156K AT
1] ek £2 4
z 2::: ~—— Condition setting switch
4 10M
T o] O] SW | Setting Contents
L swnis | 1 | OFF M tati
= — E g aster station
ciERR [ woio 10 |4 2 QOFF
=1 =B 3 OFF
e s (o Lo 4 | OFF Clear
5 OFF [(Invalid when master station)
6 OFF
we_ | 7 OFF
DA 1 8 OFF Intelligent mode
ve | 2]
DB 3
No [l o}
DG 5 \ ~
NC &
SLD _T- 7
@ 5
Fa) 10
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12.3 D75P2 Settings

Settings of D75P2 switches are shown below:

Transmission speed setting switch Station number setting switch
[ 0 (156 kbps) j l X 10:0, x 1:1 '

~
MITSUBISHI MELSEGC assseTn75P283 \BRATE STA"IZION NO. LC )
C ) C »] sw O 04 .of10901x1 k
C D C ] : RN Q "\f\) 872
< = ) o sD 8 MODE  RESET
AX1 RD
: : ‘L ) a2 O LERR.O @ O
)
C D s >}
C J C J
C »] [« s RS-422
AX1
Ax2
e '\\
\L/ l J
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12.4 Concept of Transient Transmission

This section explains reading/writing to the buffer memory of the D75P2 using transient transmission.

12.4.1 Read/write of the buffer memory

Read/write of the D75P2 buffer memory is performed from the PC CPU using the following buffer
memory and RX/RY signals.

+ The send buffer and receive buffer of the buffer memory of the master module

o RX/RY signals (RX(n+1)E/RY(n+1)E) between the D75P2 and the master moduie

PC CPU Master module D75P2 (first station)

Buffer memory

Send buffer
Receive buffer

Buffer memory

—-[TO(RIWT) H+——

Area for the first
station

—{ FROM(RIRD)

(1) S YA  _

Area for the second
station

Intelligent device station RY(n+1)E
access request

Intelligent device station RX(n+1)E
access complete

*1  When performing read/write of the send buffer/receive buffer of the master module from the PC
"CPU, it is necessary to switch the bank (bank 1) of the buffer memory of the master module.
However, when using dedicated instructions RIWT/RIRD, bank switching is performed
automatically via the dedicated instruction.
For details on dedicated instructions, see the AnSHCPU/AnACPU/AnUCPU Programming
Manual (Dedicated Instruction Volume) or the QnACPU Programming Manual (Special Function
Module Volume).
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Before starting data link, it is possible to read from or write to the buffer memory of the D75P2 by
assigning a send buffer or receive buffer to the buffer memory of the master module.

See Section 12.4.3 for details on buffer memory assignment.

There are no assignments for the D75P2 side.

Data is read and written using the send and receive buffers in the following manner:

+ When writing data to the D75P2 buffer memory
The control data for write request and data to be written to the buffer memory of the D75P2 are
specified from the PC CPU to the send/receive area of the master moduie.
By turning on the intelligent device station access request signal (RY(n+1)E), the data is written to
the specified buffer memory of the corresponding intelligent device station.
When write is complete, the intelligent device station access complete signal (RX(n+1)E) will turn
on.

e When reading data from the D75P2 buffer memory
The control data for read request is specified from the PC CPU to the send/receive area of the
master module.
By turning on the intelligent device station access request signal (RY(n+1)E), the data is read to
the send/receive area of the buffer memory of the master module from the specified buffer memory
of the corresponding intelligent device station.
When read is complete, the intelligent device station access complete signal (RX(n+1)E) will tum
on.
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12.4.2 Transient transmission

The initial setting procedure for the D75P2 when performing transient transmission is shown below
Perform the foliowing settings before data link is started. ‘
(1) Master module side

Reserve enough send buffer area and receive buffer area in the master module buffer memory
for the data to be used for read/write instructions with respect to the D75P2 buffer memory area
(control data, send data, etc.).

(2) D75P2 side
There are no settings.

(Procedure)
Start data link. _I
Link normal
|The remote station ready signal (RX(n+1)B) turns on. J e 1)

}

When using dedicated instructions
Specifies the setting value and control data with respect to the
buffer memory on the D75P2 side and executes the dedicated
instruction, then writes the setting value to the D75P2 buffer
memory.

When using application instructions
Writes the setting value and control data with respect to the 2

butfer memory of the D75P2 to the send bufter area of the
master module.

The setting value is written to the buffer memory of the D75P2
via the intelligent device station access request signal
(RY(n+1)E) and intefligent device station access complete
signal (RX(n+1)E).

D75P2 initial setting complete

1)
Remote station ready (RX(n+1)B) ——}_\ 3

Writes the initialization data
to the master module

Intelligent device station
access request signal (RY{n+1)E)

L Write for one cycle

The initialization data is
written to the AJ65BT-R2

Intelligent device station
access complete signal (RX(n+1)E)

4

* The on/off of the (RY(n+1)E) and (RX(n+1)E) is performed automatically when dedicated instructions are used.
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12.4.3 Control data/send data sett’ing procedures

This section explains the procedures for setting control data and send data when reading/writing the
D75P2 buffer memory.

Point l

(1) This example illustrates reading from and write to the CPU with respect to a certain portion of
the D75P2 buffer memory.

{2) Change the applicable address when performing read and write with respect to the buffer
memory area other than those specified in this section.

(3) The buffer memory of the master module (AJ61BT11/A1SJ61BT11) is divided into three
banks, each starting from address 0.

e Bank 0 : Parameter information area to link special register (SW)

» Bank 1 : Area used for reading or writing of the buffer memory of the intelligent device
station using the send buffer/receive buffer.

e Bank 2 : Use prohibited with the D75P2.

Switch to the applicable bank using the output signals (Y1C, Y1D) before read/write of the
buffer memory is performed.

For details, see the master module user's manual. Bank switching is not necessary for the
master module (AJ61QBT11/A1SJ61QBT11), since there is only one area.

The following are assumed in the explanations:
+ The send buffer and receive buffer assignments are 64 words (40H) each.

» The send buffer and receive buffer on the master module side for reading/writing to the D75P2
buffer memory are in the following range:

Send buffer address  : 00H to 3FH of bank 1 (for 64 words (40H))
Receive bufter address : 40H to 7FH of bank 1 (for 64 words (40H))
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(1) Writing to the buffer memory

Data is written using dedicated instruction (RIWT) or application instruction (TO0).

(a) When using the RIWT instruction (QnA dedicated instruction)
This is used when only writing to the specified buffer memory of the D75P2.
When using the RIWT instruction, the send buffer (buffer memory of the master module)
area corresponding to the control data and data to be written to the buffer memory of the
D75P2 will be used. The receive buffer stores the control data.

(Example) Writing the single-axis speed limit value of the D75P2

Device PC CPU Master module (send bufter) D75P2

D250 Dummy area
D251 Station number
D252 Control Access code/attribute

data  feoc-cccmiee e
D253 Buffer memory address Address

[~ “Number of write points |
D254 (words) 1000H to 103FH . _{\c-jslze_s_s
D260 b . . 6H
be 352&2,, S'"?’,‘Z?*':,fgee" ------------ Single-axis speed limit value

D261 fmitv 7H

Address (receive buffer)

1040H Complete status

Station number/
request code

1041H
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Device

D350

D351

D352

D353

D354

D355

(b) When using the RIWT instruction (AnSH dedicated instruction)
This is used when only writing to the specified buffer memory of the D75P2.
When using the RIWT instruction, the send buffer (buffer memory of the master module)
area corresponding to the control data and data to be written to the buffer memory of the
D75P2 will be used. The receive buffer stores the control data.

{Example) Writing the single-axis speed limit value of the D75P2

PC CPU

Dummy area

Number of write points
(words)

Control
data

Buffer memory address

Number of received data

....... specification | __|

Receiving time-out
specification

Data to
be written

Address

Address

- (Bank 1) OH to 3FH

Master module (send buffer)

D75P2

Single-axis speed limit value

(receive buffer)

" Bank 1 + 40H

Bank 1 + 41H

Complete status

Station number/
request code

* Bank switching is performed automatically by the system.
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(¢) When using the TO instruction (application instruction)

This is used when only writing to the specified buffer memory of the D75P2.

When using the TO instruction, the send buffer (buffer memory of the master module) area
corresponding to the control data and data to be wtitten to the buffer memory of the D75P2
will be used. The receive butfer stores the control data.

The data specified by the send buffer is written to the D75P2 buffer memory via the
intelligent device station access request signal and complete signal (RY(n+1)E, RX(n+1)E).

(Example) Writing the single-axis speed limit value of the D75P2

PC CPU «q Address
D70 Bank 1 + OH
D71 Bank 1 + 1H
D72 Bank 1 + 2H

[ ors | manktean
o7 | Bankiasn
[ ors | Bank1esH
ot | mankieen
o | saktem
ot | sanktsen
Bank 1 + 9H

Bank 1 + 40H

Bank 2 + 41H

Intelligent device station

access request signal  RY(n+1)E

Intelligent device station

access complete signal RX(n+1)E

TO instruction

execution

Master module (send buffer)

*2

Control
data

Dummy area

Number of data written to
the send buffer (bytes)

Number of write points
(words)

D75P2

Address

Data to
be written

Single-axis speed
limit value

Single-axis speed
limit value

(receive buffer) *3

Complete status

Station number/
request code

Write request

to the D75P2

Write

buffer memory

Write to the D75P2

buffer memory complete

processing
( complete

\

*1 See Points in Section 12.4.3 for details on bank switching.
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*2 When writing data to the buffer memory of the D75P2 using the TO instruction, set the following

control data and data to be written in the send buffer of the corresponding station of the master

module:
Specified data Item Contents Setting range | Setting side
Control data Dummy area (Fixed vaiue) 0

Station number/request
code

Station number (specified by the upper bytes (bits 8 to 15))

Specifies the station number of the intelligent device
station that is the access destination.

1t064

Request code (specified by the lower bytes (bits 0 to 7))
Specifies the write request code.

12H

Number of data written
to the send buffer

(bytes)

Specifies the total bytes of the specified data after the
quantity item described below.

e Control data Quantity to number of write points
« Data to be written : Data to be written to the D75P2

8 + Number of
write poinis x 2

buffer memory
Quantity (Fixed value) 1
Access code/attribute | (Fixed value) 0004H
Buffer memory address | Specifies the buffer memory head address (OH and above) OH to 17D4H
Number of write points | Specifies the number (number of words) of the data to be 1 to 480

(words)

written, as described below, in a manner not to exceed the
buffer memory address 17DDH of the D75P2.

Data to be written

Specifies the data written to the D75P2 buffer memory, which is specified via the buffer memory
address item and the number of write points item of control data, for the number of write points of

control data.

* Among the data mentioned above, the contents of the following data are same as when using the
RIWT instruction (dedicated instruction):

» Access code/attribute
+ Buffer memory address
* Number of write points (words)

1) Control data
o Complete status
e Station number
2) Data to be written

*3 The receive buffer of the master module stores the control data shown below:

Specified data Contents Setting side

Complete status The status when the instruction is compieted is stored. System

0 : Compietion

Other than 0 : Error (error code)

Seé the master module user's manual (Detail Volume).
Station number/request | Station number (specified by the upper bytes (bits 8 to 15)) System
code The station number of the intelligent device station that is the access destination, is stored.
Request code (specified by the lower bytes (bits O to 7)) System
The code for a write request (12H) is stored.
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Device

D240

D241

D242

D243

D244

D110

D111

(2) Reading the buffer memory

Perform read using the dedicated instruction (RIRD) or application instruction (FROM).

(a) When using the RIRD instruction (QnA dedicated instruction)
This is used when only reading from the specified buffer memory of the D75P2.
When using the RIRD instruction, the send buffer (buffer memory of the master module)
area corresponding to the control data and the receive buffer (buffer memory of the master
module) area corresponding to the control data and number of data read will be used.

(Example) Reading the single-axis machine feed value of the D75P2

PC CPU

Dummy area

Master module (send buffer)

D75P2

Address

1000H to 103FH

(receive buffer)

Control .
data Access code/attribute
Buffer memory address
" “Number of read points _ |
(words) | o ___.]
Address
1040H
1041H
1042H
. . 1443H
Data Single-axis machine

read feed value 1444H

Complete status

Station number/
request code

802
| (322H) Single-axis machine
803 feed vaiue
(@oar) | .
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Device

D340

D341

D342

D343

D210

D211

(b) When using the RIRD instruction (AnSH dedicated instruction)
This is used when only reading from the specified buffer memory of the D75P2.
When using the RIRD instruction, the send buffer (buffer memory of the master module)
area corresponding to the control data and the receive buffer (buffer memory of the master
module) area corresponding to the control data and number of data read will be used.

(Example) Reading the single-axis machine feed value of the D75P2

PC CPU

Dummy area

Number of read points

Control | ______{ (words) |
data
Access code/attribute
___________________ -
Buffer memory address
Data Single-axis machine
read feed value

Master module (send buffer)

D75P2

Address
{Bank 1) OH to 3FH
Address {receive buffer)
Bank 1 + 40H Complete status
Bank 1 + 41H Station number/

Bank 1 + 42H ]

Bank 1 + 43H

Bank 1 + 44H

request code

Number of data read
(bytes)

Address
802
L _@2_2_5)_ Single-axis machine
803 feed value
(323H)

.............................

* Bank switching is performed automatically by the system.
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(c) When using the FROM instruction (application instruction)
This is used when only reading from the specified buffer memory of the D75P2.
When using the FROM instruction, the send buffer (buffer memory of the master moduie)
area corresponding to the control data and the receive buffer (buffer memory of the master
module) area corresponding to the control data and number of data read will be used.
The data specified by the send buffer is read from the D75P2 buffer memory via the
intelligent device station access request signal and complete signal (RY(n+1)E, RX(n+1)E).

(Example) Reading the single-axis machine feed value of the D75P2

PC CPU Address Master module (send buffer) *2 D75P2
"1
D50 Bank 1 + OH Dummy area
............................... J
D51 Bank 1 + 1H Station number/
P, | .__._fequestcode ____|
Number of data written to
e | B | the send bufter (bytes)__|
Control
D53 Bank 1 + 3H data Quantity
D54 Bank 1 + 4H Access code/attribute
D55 Bank 1 + 5H Buffer memory address
Tl metaen | T Number of read points |
D56 Bank 1 + 6H (words)
(receive buffer) "3
"1
Bank 1 + 40H Complete status
Control | Station number/ |
Bank 1 + 41H data | T ?9‘_‘??‘_‘5‘2@9; ______
Number of data read
Bank 1 + 42H (bytes) Address
D60 Bank 1 + 43H . . . 802 (322H) . . .
_________ Single-axis machine R, Single-axis machine
Data read feed value feed value
D61 Bank 1 + 44H 803 (323H)
FROM Read request Read
. . . instruction from the D75P2 processing
Intelligent device station execution buffer memory \"*’I complete

access request signal  RY(n+1)E

Read of the D75P2
buffer memory complete

intelligent device station W

access complete signal RX(n+1)E

*1 See Points in Section 12.4.3 for details on bank switching.
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*2 When reading data from the buffer memory of the D75P2 using the FROM instruction, set the
control data in the send buffer of the corresponding station of the master module in the following

manner:
Specified data item Contents Setting range | Setting side
Control data Dummy area (Fixed value) 0
Station humber/request | Station number (specified by the upper bytes (bit 8 to 15)) 1to 64
code Specifies the station number of the intelligent device
station that is the access destination.
Request code (specified by the lower bytes (bits 0 to 7)) 10H
Specifies the read request code.
Number of data written | (Fixed value) 8
to the send buffer
(bytes)
Quantity (Fixed value) 1
Access code/attribute | (Fixed value) 0004H
Buffer memory address | Specifies the buffer memory head address (OH and above). | OH to 17D4H
Number of read points | Specifies the number (number of words) of data to be read in | 1 to 480
(words) a manner not to exceed the buffer memory address 17DDH
of the D75P2.

* Among the data mentioned above, the contents of the following data are same as when using the
RIRD instruction (dedicated instruction):

o Complete status

¢ Station number

¢ Access code/attribute

+ Buffer memory address

+ Number of read points (words)

*3 The receive buffer of the master module stores the control data shown below:

Specified data Contents Setting side
Complete status The status when the instruction is completed is stored. System
0 . compietion
Other than O : error (error code)
Station number/request | Station number (specified by the upper bytes (bits 8 to 15)) System
code The station number of the intelligent device station that is the access destination, is stored.
Request code (specified by the lower bytes (bits 0 to 7)) System
The code for write request (10H) is stored.
Number of data read The total amount of data read in bytes is stored. System
(bytes)
Data read The data in the D75P2 buffer memory, specified via the buffer memory address item and the System
number of read points item of control data, is stored.
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12.5 Proglammingﬁ

This section explains the programming procedure, notes on programming as well as program creation.

12.5.1 Programming procedure

Create a program to execute positioning using the master station and D75P2, following the procedure
below:

( Start '

Parameter setting, data link
start (Section 12.5.4)

Reading of remote input
(Section 12.5.5)

Initial processing of the D75P2
(Section 12.5.5)

I Servo on (Section 12.5.5) I

Home position return start
(Section 12.5.5)

Positioning start/stop
(Section 12.5.5)

JOG aperation/manual pulse-
generator enable specification
(Section 12.5.5)

7 Override, present value change,
speed change (Section 12.5.5)

Absolute-position restoration,
absolute-position specification
(Section 12,5.5)

Reading/writing of the buffer
mermory (transient transmission)
(Section 12.5.5)

Writing of remote output
(Section 12.5.5)

C End )

12-16



12. Building a System MELSEC-A

12.5.2 Notes on creating programs

The following must be noted when creating programs:
Set the parameters and positioning data beforehand using the AD75P. The communication time may

be delayed or the sequence program may get complicated if the buffer memory is read or written using
the sequence program.
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12.5.3 Creating programs

Tables 12.1 and 12.2 show lists of devices and buffer memories used in the programs explained in

Section 12.5.4 and thereinafter.

Table 12.1 Devices used in the program examples (1)

Device number Application
X000 Module error
Xoot Local data link status
X006 Normal completion of data link start by the bufier memory parameter
X007 Abnormal completion of data link start by the buffer memory parameter
XOOF Module ready
X040 Transient read command
X041 Transient write command
X050 Single-axis positioning start request signal
X051 Dual-axis positioning start request signal
X053 Single-axis stop command
X054 Dual-axis stop command
X056 Single-axis forward JOG command
X057 Single-axis reverse JOG command
X058 Dual-axis forward JOG command
X059 Dual-axis reverse JOG command
X05D Parameter change request signal
X069 Manual pulse generator enable command
X06E Single-axis home position return start request signal
XO06F Dual-axis home position return start request signal
X070 Single-axis override command
X071 Dual-axis override command
X072 Single-axis present-value change command
X073 Dual-axis present-value change command
X074 Single-axis speed change command
X075 Dual-axis speed change command
X07B JOG speed setting command
X07C Single-axis absolute-position restoration command
X07D Dual-axis absolute-position restoration command
X07E Single-axis absolute-position specification command
XO07F Dual-axis absolute-position specification command
Y000 Refresh specification
Y006 Data link start request by the buffer memory parameter
Y01C Buffer memory bank switch command
YO01D Buffer memory bank switch command
Y080 Intelligent device station access abnormal-completion signal (read)
Y081 Intelligent device station access normal-completion signal (write)
Y082 Intelligent device station access abnormal-completion signal (write)
YO8F D75P2 data link error

12-18
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Table 12.1 Devices used in the program examples (2)

Device number

Application

MQ0O0O Module ready complete flag

M0O1 Parameter setting flag

MO002 Data link start flag

M0D4 to M0O7 D75P2 data link status flag

M020 Single-axis positioning start request flag

M021 Dual-axis positioning start request flag

MO022 Single-axis home position return start request flag
M023 Dual-axis home position return start request flag
MO024 Servo on command flag

M025 Single-axis present-value change command flag
M026 Dual-axis present-vaiue change command flag

M027 Single-axis speed change command flag

M028 Duat-axis speed change command flag

M030 Transient read flag

MO031 Transient write flag

MO032 Bank 0 switch flag

M040 Single-axis absolute-position restoration command flag
M041 Duatl-axis absolute-position restoration command flag
M042 Singie-axis absolute-position specification command flag
M043 Dual-axis absolute-position specification command flag
M100 D75P2 ready complete (RX0)

M100 to M147 Input signal storage device (RX00 to RX2F)

M101 Single-axis start complete (RX1)

M102 Dual-axis start complete (RX2)

M104 Single-axis BUSY (RX4)

M105 Dual-axis BUSY (RX5)

M110 Single-axis error detection (RXA)

M111 Dual-axis error detection (RXB)

M117 Single-axis speed change processing flag (RX11)
M148 to M179 input signal storage device (RX40 to RX5F)

M149 Dual-axis speed change processing flag (RX41)
M180 to M195 Input signal storage device (RX70 to RX7F)

M188 Initial data processing request (RX78)

M191 Remote station ready (RX7B)

M194 intelligent device station access complete (RX7E)
M200 Single-axis positioning start (RY10)

M200 to M231 Output signal storage device (RY10 to RY2F)

M201 Dual-axis positioning start (RY11)

M203 Single-axis stop (RY13)

M204 Dual-axis stop (RY14)

M206 Single-axis forward JOG start (RY16)

M207 Single-axis reverse JOG start (RY17)

M208 Dual-axis forward JOG start (RY 18)

M209 Dual-axis reverse JOG start (RY19)

M216 Single-axis servo on (RY20)

M223 Single-axis speed change request (RY27)

M225 Single-axis manual pulse-generator enable flag (RY29)
M232 Dual-axis servo on (RY40)

M232 to M247 Qutput signal storage device (RY40 to RY4F)

M239 Dual-axis speed change request (RY47)

M241 Dual-axis manual pulse-generator enable flag (RY49)
M248 to M263 Output signal storage device (RY70 to RY7F)
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Table 12.1 Devices used in the program examples (3)

Device number Application
M256 Initial data processing complete (RY78)
M257 initial data setting request (RY79)
M262 Inteliigent device station access request (RY7E)
M9036 Always on
M9038 1 scan on after RUN
M9052 Partial refresh specification
D000 Register for setting the number of module connected
D001 Register for setting the number of retries setting
D002 Register for setting the number of automatic-return modules
D003 Register for specifying operation when CPU is down
D004 Register for setting station information
D005 Register for setting the send buffer size
D006 Register for setting the receive buffer size
D007 Register for setting the automatic communication buffer size
D010 Register for storing the parameter setting status
D050 Register for storing the dummy area (read)
D051 Register for storing the station number/request code (read)
D052 Register for storing the number of data written (read)
D053 Register for storing the quantity (read)
D054 Register for storing the access code/attribute (read)
D055 Register for storing the buffer memory head address (read)
D056 Register for storing the number of read points
D057 Register for storing the complete status (read)
D060, D061 Register for reading the machine feed value
D070 Register for storing the dummy area (write)
D071 Register for storing the station number/request code (write)
D072 Register for storing the number of data written (write)
D073 Register for storing the quantity (write)
D074 Register for storing the access code/attribute (write)
D075 Register for storing the buffer memory head address (write)
D076 Register for storing the number of write points
D077, D078 Register for storing the speed limit value
D079 Register for storing the complete status (write)
P10 Pointer for D75P2 program execution
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Table 12.2 Buffer memories used in the program examples

Buffer address (Hexadecimal) Application
001H For setting the number of modules connected
002H For setting the number of retries

003H For setting the number of automatic return modules
006H For specifying operation when CPU is down
020H For setting the station information

080H For setting the send buffer size

081H For setting the receive buffer size

082H For setting the automatic communication buffer size
OEOH to OE2H For storing the input signal (RX00 to RX2F)

OE4H to OESH For storing the input signal (RX40 to RX5F)

OE7H For storing the input signal (RX70 to RX7F)

161H to 162H For storing the output signal (RY10 to RY2F)
164H For storing the output signal (RY40 to RY4F)
167H For storing the output signal (RY70 to RY7F)
1EOH For setting the single-axis positioning start number
1E1H For setting the single-axis override value

1E2H For setting the single-axis new present value
1E4H For setting the single-axis new speed value
1E6H For setting the single-axis JOG speed

1E8H For setting the dual-axis positioning start number
1E9H For setting the dual-axis override value

1EAH For setting the dual-axis new present value
1ECH For setting the dual-axis new speed value

1EEH For setting the dual-axis JOG speed

668H For storing the parameter setting status

680H For storing the D75P2 data link status

000H (bank 1) For storing the dummy area

001H (bank 1) For storing the station number/request code
002H (bank 1) For storing the number of data written

003H (bank 1) For storing the quantity

004H (bank 1) For storing the access code/attribute

005H (bank 1) For storing the buffer memory head address
Q06H (bank 1) For storing the number of read/written points
400H (bank 1) For storing the complete status

403H, 404H (bank 1) For storing the machine feed value

* See Points in Section 12.4.3 for bank switching.
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12.5.4 Parameter setting/data link start program

This section shows a program for setting CC-Link parameters and start data link.

-

X0000 XO0OOF T
74 T urns the module
d LS w0 H ready flag on.
_|H? SET M1 Sets the parameter
' v H setting flag.
M K Sets the number of
=l Mov 1 D0  H modules connected to
1 module.
4 Sets the number of
! —{Mov 7 D H retries to 7 times.
Parameter setting < K
Sets the number of
Dov 1 b2 H automatic return
modules to 1 module.
H H K
{T0 0000 000t DO 3 H
K Sets the operation
MOV O D3  H specification when
CPU is down to stop.
H H K
{T0 0000 0006 D3 1 H
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1 Sets D75P2 station
it ]V 2401 D4 H information.

=
— P

H
{T0 0000 0020 D4

H Sets the send buffer
MoV 0040 b5 H size to 40H words.

Parameter setting < B Sets the receive
H MOV 0040 Dg H buffersize to 40H
words.
H Sets the automatic
M0V 0000 D7 1 communication buffer
size to OH word.

H B
{T0 0000 0080 D5 3 H

Resets the parameter
L BT MK setting flag.

{SET Y0000 H Refresh command.

MO s ;
i I ets the data link
it (ST M2 H start flag.
H% " H Data link start request
=) SET Y0006 H by the buffer memo
Datalinkstart < | - p;rameter. v
X0006
t {RST Y0006 }
When data link
start by the buffer
memory parameter
is completed
ST ¥z H normally.
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X0007 H H K )
uls {FROM 0000 0668 DI0 1 H
When data link
start by the buffer
{RST Y0006 H rmemory parameter
is completed
abnormaily.
{RsT M2 H )
Data link start<
X0000 XO0OF X0001 H H Kl K Reads the D75P2
——it 1s {FROM 0000 0680 M4 1 H data link status
(SW0080).
) 0 pio } D75P2 data link in
- v progress.
Ry CYoosr| D75P2 data link
' ~ error.
\ { FEND T
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12.5.5 Communication/positioning programs

This section shows programs for remote /O read/write communication as well as for positioning, such
as home position return start and positioning start.

-
P10 | M9036 H H .C3 K Reads RX00 to
1} {FROM 0000 OOE0 NM100 3 H RX2F to M100 to
M147.
R H H .3 K Reads RX40 to
{FROM 0000 OOE4 Mi48 2 H RX5F to M148 1o
Remote input P, M179.
read
H H K4 K Reads RX70 to
{FROM 0000 OOE7 Mi80 1 M RX7FtoMi80to
M195.
M188 Turns on the initial
ml (M256 H data processing
~ complete flag.
(1 M188 )
i} {SET M257 H
D75P2 i_nitial 4 X005D Initial data setting
processing — request.
M188  X005D
\ HF—3F {RST M257 H )
.
H1|91 Turns on the servo
L {Pis W4 H ON command fiag.
‘ M24 . .
Servoon{ |1} r Sets the single-axis
—it {SET w216 H servo ON signal.
3 r Sets the dual-axis
\ (SeT  M32 H servo ON signal.
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Home
position <
return start

Positioning <
stant

12-26

X006E M200 100
) Al r4 {PLS
M22 H H X
| {T0 0000 O0lE0 9001
{SET
X006F  M201  M100
| — ¢ .}’r 4{PLS
:123 H H 4
} fTo 0000 OIE8 8001
{SET
X0050 M200 MI01 M100
ml H——H—F —{PLS
M20 H H K
ml; [T0 0000 OIE0 1
—{SET
M200  M101 M104 .
b (RS
M110

w00 H

M201 H

M200 H

%200 H

Turns on the single-
axis home position
return start request
flag.

Writes 9001 to the
single-axis positioning
start number.

Sets the single-axis
positioning start
signal.

Turns on the dual-
axis home position
return start request
flag.

Writes 9001 to the
dual-axis positioning
start number.

Sets the dual-axis
positioning start
signal.

Turns on the single-
axis positioning start
request fiag.

Writes 1 to the single-
axis positioning start
number.

Sets the single-axis
positioning start
signal.

Resets the single-
axis positioning start
signal.
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Positioning

start

Stop <

X0051 M201 M102
ml }‘.’0 +F {PLS
21 )] H 14
— | {T0 0000 OIE8 1
{SET
M201 M102  M105
— ¢ F —{RST
M1
X0053
— {SET
¥203  M104
ml; A {RST
X0054
k —{SET
M204 M105
— —iF {RST

12-27

M1

Ll

M201

M201

MN203

M203

M204

M204

Turns on the dual-
axis positioning start
request flag.

Writes 1 to the dual-
axis positioning start
number.

Sets the dual-axis
positioning start
signal.

Resets the dual-axis
positioning start
signal.

Sets the single-axis
stop signal.

Resets the single-
axis stop signal.

Sets the dual-axis
stop signal.

Resets the dual-axis
stop signal.
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X0056 M207
| S—

PH i K
{pT0 0000 OI1E6 500

PH H K
{DT0 0000 OIEE 1000

- P

¥ Al

JOG operation 4

V4

Al

X0058  M209
—~ —HF

(M207 D1

(208 O

{T0

X0059 M208
—H—H
\
C X0969
¥
Manual pulse
generator enable <
specification
(" |X0070 M104
ml it
Override <
X0071 M105
L H—

12-28

{T0

PH H K
0000 OIEl 200

PH H K
0000 OIE9 50

Q241 i

Sets the single-axis
JOG speed to 500.

Sets the dual-axis
JOG speed to 1000.

Turns on the single-
axis forward JOG
start signal.

Turns on the single-
axis reverse JOG
start signal.

Turns on the dual-
axis forward JOG
start signal.

Tums on the dual-
axis reverse JOG
start signal.

Turns on the single-
axis manual pulse-
generator enabte
flag.

Turns on the dual-
axis manual pulse-
generator enable
flag.

Sets the single-axis
override value to
200 %.

Sets the dual-axis
override value to
50 %.
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Turns on the single-
axis present-value
change command
flag.

( om_eo mor
Al

) AT

{PLS M25 H

M25 H H K K Sets the single-axis
- DT0 0000 O1E2 1000 1  H new presentvalue

to 1000.

" % X Writes 9003 to the
single-axis
-—{T0 0000 O1E0 9003 1 H positioning start

number.

Sets the single-axis
{SET M200 H positioning start
Present signal.

value <
change

Turns on the dual-

_)|((I}073 M201  M102 [PLS M6 H 2xis present-value

I £g Ly b change command
flag.

426 H H K K Sets the dual-axis
mls [pTO 0000 O1EA 2000 1 H new present vaiue
to 2000.

Writes 9003 to the
H dual-axis positioning
start number.

—

H H 4
{T0 0000 O1E8 9003

Sets the dual-axis
L} —{SET M201 M positioning start
signal.

PH H K K Sets the single-axis
-DT0 0000 O1E4 2000 1} H new speed value to

2000.

X0074 M104
[ H—F

Turns on the single-
{PLS M27 H axis speed change
command flag.

Speed .{
change M27 Sets the single-axis
ml {SET M223 H speed change
request.

M223 M117 Resets the single-
I { {RST  M223 H axis speed change
request.
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Speed change {

Absolute-
position
restoration

12-30

X0075 M105 PH H 4

=t ~{DT0 0000 O1EC 3000
{PLS

28

— F— {SET

M239  M149

— (st

X007C M200 MI01  M100

ml r 2 # +F {PLS

M0 il ;! K

| {T0 0000 O0IE0 9900
{SET

X007D M201 M10Z2 M100

—H—H—F {PLS

M41 H H K

ml {T0 0000 OIE8 9300
{SET

M239

M239

— P

M41

H

Sets the dual-axis
new speed value to
3000.

Turns on the dual-
axis speed change
command flag.

Sets the dual-axis
speed change
request.

Resets the dual-
axis speed change
request.

Turns on the single-
axis absolute-
position restoration
command flag.

Writes 9900 to the
single-axis
positioning start
number.

Sets the single-axis
positioning start
signal.

Turns on the dual-
axis absolute-
position restoration
command flag.

Writes 9900 to the
dual-axis
positioning start
number.

Sets the dual-axis
positioning start
signal.
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Absolute-
position
specification

|

| Joo7E_ 3200

T 4

M101 M100
¥4 LE.
AT AT

{PLS

12-31

a2 H H K
ml {T0 0000 O1E0 9901
{SET
X007F M201 M102 M100
— ——H 4 {PLS
M43 | H K
i —{T0 0000 OIE8 9901
{SET

K
1 H
M200 H
W3 H
K

1 H
M01 H

Turns on the
single-axis
absolute-position
specification
command flag.

Writes 9901 to the
single-axis
positioning start
number.

Sets the single-axis
positioning start
signal.

Turns on the
dual-axis
absolute-position
spegcification
command flag.

Writes 9901 to the
dual-axis
positioning start
number.

Sets the dual-axis
positioning start
signal.
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Transient
transmission

12-32

%0040 M262 M194

Pt TPLS

X0041 M262 M194

¢ H—iF {PLS

M3036

— —{SET

L {SET
{RST
4

1 [SEG Y0018

¥ H

M31

MI052 H

Y001C

" Y001 H

K4
B0001

Turns on the
transient read flag.

Turns on the
transient write flag.

Switches to
bank 1.
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M30 K
v Sets the dummy
B DoV 0 D50 H areato 0.
| Sets the station
number to 1 and the
fuv 010 D5t H request code to 10H
(read).
X Sets the number of
data written to send
LU D52 H putfer to 8 bytes
(fixed).
K .
Sets the quantity to
oV 1 bs3  H 1 (fixed).
H Sets the access
Transi {MOV 0004 D54 H code/atiribute to 4H
ransu?nt. (fixed).
transmission
Sets the buffer
K memory head
{MOV 802 D55 H address to 802
(single-axis machine
feed value).
K Sets the number of
MoV 2 D56  H read points to 2
words.
H H K Writes the controi
~—{T0 0000 0000 D50 7 H data to the master
station send buffer.
Seits the intelligent
~[SET M262 H device station access
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Transient
transmission

<

49036
—‘|| —{S],'[
{RST
{RST
K4
{SEG Y0018
M9036 H H K4
mim {FROM 0000 OOE7 Mi8D
H H K4
—{T0 0000 0167 M248
#9036
—t {SET
{SET
1 {RST
K4
{SEG Y0018
M194 H H
— | {FROM 0000 0040 D57
K H H
= 0 D57 1 {DFRO 0000 0043 D60
X
Ho 0 P57 } {SET
{RST

12-34

Y0010 H

M3052 H

Y001C K

Y001D H

K4
80001 H

M3052 H

Y001C H

K4
BOOD! H

Y0080 H

M62 H

> Switches to
bank 0.

Reads RX70 to
RX7F to M180 to
M195,

Writes M248 to
M263 to RY70 to
RY7F.

|, Switches to
bank 1.

Reads the
complete status.

Stores the single-
axis machine feed
value upon normal
completion of
intelligent device
station access.

Sets the intelligent
device station

access abnormal-
completion signal.

Resets the
intelligent device
station access
request signal.
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M31 K
o AU O et
i Sets the station
number to 1 and
v 0112 b7l H the request code
to 12H (write).
K Sets the number
of data written to
v 12 b2 H send buffer to 12
bytes (2 words).
K Sets the quantity
MoV 1 D78 H to 1 (fixed).
H Sets the access
MOV 0004 D74 H codersatiribute to
4H (fixed).

. Sets the buffer
Transne.nt. < H memory head
transmission M0V 0006 D78 H addressto6H

(single-axis speed
limit value).
K Sets the number of
{Mov 2 D76 H write pointsto 2
words.
K
0 Sets the speed
1DHOV 50000 D77 H imit valus to 50000.
H H K Writes the control
{T0 0000 0000 D70 9 H data to the master
station send buffer.
Sets the intelligent
r device station
{SET L access request
signal.
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M9036 N
[ {SET 9052 H
{RST  Y0OIC H
Switches to
bank 70.
—{RST  Y0O1D H
K4 K4
{SEG Y0018 B0001 H
J
M9036 H R K4 K Reads RX70 to
} {FROM 0000 OOE7 Mi80 1 H RX7FtoM180
to M195.
Transient < H H K4 K Writes M248 to
transmission L —{T0 0000 0167 M248 1 H M263to RY70
to RY7F.
M9036 N
ml {SET  M9052 H
~{SET Yo01C H
. Switches to
bank 1.
~{RST Yoo1D H
K4 K4
{SEG Y0018 B00O1 h
J
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Transient
transmission

N~
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Mi94 | B K
— } {PROM 0000 0040 D79 1 H
H= 79 } {SET Y0081 H
<> P79 }— {SET Y0082 H
M9036
! [SET  M9052 H
{RST  Y001C H
[RST  Y001D H
K4 K4
{SEG Y0018 B0001 H
M9036 H H K4 K
I {T0 0000 0161 M200 2 K
i H K4 K
{T0 0000 0164 M232 1 H
H | K4 K
fT0 0000 0167 M248 1 H
~{ RET H
CIRCUIT END

Reads the
complete status.

Turns on the
intelligent device
station access
normal-compietion
signal.

Turns on the
intelligent device
station access
abnormal-completion
signal.

2\

\, Switches to
bank 0.

Writes M200 to
M231 to RY10 to
RY2F.

Writes M232 to
M247 to RY40 to
RY4F.

Writes M248 to
M263 to RY70 to
RY7F.
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13. Troubleshooting

13.1 Troubleshooting Flow when “ERR” LED of Master Station is

Flickering

The “ERR." LED of the master )
station flickers

Do the parameter

setting and loading sy
configuration match?

!

Correct parameter setting
or loading system configuration

Is the master
Station link special register
SWO0080 to SW0083 (other

| Master station failure |}

Is the master
station link special register
SWo0eB i

SW0038 to
station number status)

Check the module whose
SW0098 to SWO09B is on

Is the station number
switch set correctly?

Set the station number
switch correctly

Restart the power supply/
turn on the reset switch

{ Corresponding module failure 1

To 1} in the next page

T Check on the master side

Check the module whose
SW0080 to SW0083 is on

l Check on the slave station side

is power supply turned on?

Turn the power on
1

is the “POWER" LEDIit?

/

Is the supply voltage within
the specified range?

Set the supply voltage
within the specified range

| Corresponding modute failure 1

Is the “RD” LED Ilit?

Are communication cables
connected correctly? *1

Correct the wiring of
communication cables

| Corresponding module failure l

To 2) in the next page To 3) in the next page
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1) 2)

Is the “SD” LED lit
{flickering)?

Is the station

station)?

Corresponding module

Is the “L RUN" LEDIit?

Corresponding
module failure

number switch set correctly
(not duplicated with other

failure (station number switch)

Is the “SD" LED it
(Rickering)?

is the transmission speed
setting correct?

Are communication
cables connected

Correct the transmission
speed setting

Restart the power supply/
tum on the reset switch

correctly? *1

Correct the wiring of
communication cables

| SNV

[

3)

Corresponding module failure
(transmission speed switch)

is the station
number switch set correctly
(not duplicated with other
station)?

|Set the station number correctly |

Corresponding module failure
(station number switch)

ISet the station number correctly I

Restart the power supply/
turn on the reset switch

| Restart the power supply/

*1 Check for short-circuits, reversed connection, wire breakage, terminal resistor,

[ turn on the reset switch

FC connection, overall distance and station-to-station distance.
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13.2 ErrorsNVarnings of D75P2

This section explains the contents of and corrective actions for the various errors and warnings
generated when using the D75P2.

Parameter setting range errors

Errors at operation start or during operation

System warnings

Axis warnings

4

13.2.1 Errors

(1) Overview of errors

(a) There are two types of error detected by the D75P2: parameter setting range errors and
errors at operation start or during operation.

1) Parameter setting range errors
Parameter checking is conducted when power is turned on or when the remote station
ready signal rises (off —» on). When any of the parameter setting contents is incorrect,
an error is generated.
When this error is generated, the D75P2 ready complete signal will not turn off.
To cancel this error, correct the value of the incorrectly set parameter, then turn on the
remote station ready signal.

2) Errors at operation start/during operation
These errors are generated when starting or during positioning control, JOG operation,
manual pulse-generator operation, etc.
When an axis error is generated during interpolation operation, the error number will be
stored both in the reference axis and the counter-party axis of interpolation.
However, if either of the following conditions exists during analysis of the positioning
data set for each point on the positioning start data table, then the axis error number is
stored only in the reference axis:

¢ The other-party axis is BUSY, or

+ When an error is generated in data not related to interpolation among positioning
data and parameters.

When an error is generated at the simultaneous start of positioning operation, the

storage contents of the axis error will differ depending on when the error was

generated: before or after the simuitaneous start.

« When the error is generated before the simultaneous start (axis number invalid,
other axis BUSY, efc.), the “pre-simultaneous start error” will be stored in the start
axis.

¢ When the error is generated after the simultaneous start (positioning data error,
software stroke limit error, etc.), the corresponding error code will be stored in the
axis that generated the error.

As a result, the simultaneous start will not be completed, and all axes that do not
have any error will store the “simultaneous start not possible error.”

The operation status of the axis that generated the error will change to “error”. When

an error is generated during operation, the movement along the traveling axis will

decelerate to a stop and the axis operation status becomes “error”.

During interpolation operation, both axes will decelerate to a stop when one of the axes

generates an error.
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(2) Processing when error is generated

When error is generated, the error detection input will turn on and the corresponding error code
will be stored in the buffer memory address for storing the axis error number, as shown below.
However, there is a maximum delay of 56.8 ms until storing of the error code is completed after
the error detection input turns on.

Axis number Error detection input Buffer memory address
XA 807
2 XB 907

The most recent error code will be stored in the buffer memory address for storing the axis error
every time an error is generated.

(3) Error code classification

Error codes are generally classified into the following categories:

Error code Error classification
001 to 009 Fatal error
010 to 099 Error at system startup
100 to 199 Common error
200 to 299 Error during home position return
300 to 399 Error during JOG operation
400 to 499 Error during manual pulse-generator operation
500 to 599 Error during positioning operation
900 to 999 Error during range checking of parameter settings

13.2.2 Warningﬁ

(1) Overview of warnings
(a) There are two types of warnings detected: system warnings and axis warnings.
1) System warnings include the following:

¢ System control data setting error ----- Axis 1 will generate an axis warning.
¢ Positioning data setting error -« Each axis will generate an axis warning.
However, when it is an interpolation
specification or axis setting error, the following
axis will generate a warning:
¢ During interpolation control
of axes 1 and 2 : axis 1

2) Axis warnings are generated during operation such as positioning operation, JOG
operation, manual pulse-generator operation and home position return operation, or by
setting warnings due to system errors, and may be reset by turning on the axis error
reset.

However, there are warnings that may not be canceled until the warning factor is
removed.
The axis operation status will not change even when axis warnings are generated.

13-4



13. Troubleshooting

MELSEC-A

(2) Processing when warnings are generated

(a) When an axis warning is generated, the warning code corresponding to the content of the
warning will be stored in the buffer memory address for storing the axis warning number, as

shown below:

Axis number

Buiter memory address

808

908

The most recent warning code will be stored in buffer memory address for string the axis
warning number every time an axis waming is generated.

(b) When an axis warning is generated during positioning operation, bit 10 (b10) in the buffer
memory address for storing the status will be set to “1”, as shown below.

Axis number

Buffer memory address

817

917

(3) Warning code classification

Warning codes are generally classified into the following categories:

Warning code

Warning classification

100 to 199

Common warning

200 to 299

Waming during home position return

300 to 399

Warning during JOG operation

400 to 499

Warning during manual puise-generator operation

500 to 599

Warning during positioning operation

900 to 999

Warning during range checking of system control data

13.2.3 Resetting the error

The error status is canceled when the buffer memory addresses for axis error reset, 1151 (for
axis 1) and 1201 (for axis 2), are set to “1”, after the following actions take place:

+ The axis error detection signal is turned off

¢ The axis error number is cleared

+ The axis warning detection signal is turned off

¢ The axis warning number is cleared

¢ The operation status is changed from “error” to “standby”

¢ The operation status is changed from “step errot” to “standby”

13.2.4 Invalid operations

When the following operations are performed, the setting contents will become invalid and no
error/warning will be generated:

* Speed change during home position return

¢ Speed change when operation is not in progress
* Axis stop when the axis is stopped

* Rapid axis stop when the axis is stopped

* Axis stop when the axis is not operating

* Rapid axis stop when the axis is not operating

* Writing to the buffer memory monitor area
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13.3 Corrective Actions for Errors

This section explains the contents of errors as well as corrective actions to be taken when they are

generated.
Error Error name Detection timing Operation status when Corrective action
code error is generated
000 |Nommal status — —_ —
<Fatal error> H/W error System stops « Check for interference such as noise.
001 | Fault  Check for hardware error.
003 |Zero divide
004 | Overflow
005 |Underflow
51 | Position command range When the remote station ready |} The D75P2 ready compiete flag ) Correct the positioning address so that itis
exceeded signal is switched from off — on | does not tum off within the range of performance specifications.
At the start of positioning Positioning does not start
52 |Speed command range When the remote station ready | The D75P2 ready flag does not |Correct the command speed so that it is within

exceeded

signal is switched from off — on

tumn off

At the start of positioning

Positioning does not start

the range of performance specifications.

100 |<Common> When the “stop” key is input Operation decelerates to stop | Cancel the error using axis error reset.
Peripheral devices stop during |from a peripheral device during | or abruptly stops
operation operation
101 | Remote station ready OFF When the remote station ready |Operation decelerates to stop | Cancel the error using axis error reset.
during operation signal turns off during operation | or abruptly stops
102 | Drive module ready OFF When the drive module ready | Operation stops immediately Cancel the error using axis error reset.
signal tumns off during operation
103 | Test mode error during In the test mode Operation decelerates to stop | Investigate the cause and tum off the power for
operation the D75P2 main module and peripheral devices,
then tum it back on.
104 |H/W stroke limit + At the start of operation Operation does not start After canceling the error, start JOG
During operation Operation decelerates to stop | operation or manuat pulse-generator operation
in the opposite direction to the limit switch.
105 |H/W stroke limit - At the start of operation Operation does not start After canceling the error, start JOG
During operation Operation decelerates to stop | operation or manual pulse-generator operation
in the opposite direction to the limit switch.
106 | Stop signal ON at start At the start of operation Operation does not start Cancel the error using axis error rese.
107 {Ready off - on while BUSY When the remote station ready | The D75P2 ready complete Tum the remote station ready signal off — on.
signal rises signal tums on
The next operation does not start
108 |Start not possible At the start of operation Operation does not start Verify the axis operation status (buffer memory:

808, 908) and avoid issuing a start request

during the status listed below:

» Standby * During stop

« Step standby e During step stop

201 |Home position start At the start of home position Home position retum is not « Enable the home position retum retry function.

retum performed « Perform horne position retum after moving the

position from the present position using JOG
operation or manual pulse-generator operation.

203 | Dog detection timing error During deceleration from the Operation decelerates to stop o Correct the home position retum speed.

204 | Zero detection timing error home position retumn speed + Correct the home position returmn speed.

: « Input the external zero signal during

movement at the creep speed.

205 |Dwell time error « Correct the home position return speed.

o Extend the dwell time.

206 |Count-type travel increment At the start of count-type home | Home position retumn is not « Calculate the travel distance with the speed
error position retum performed limit vaiue, home position retum speed and
deceleration time, and set the travel increment
after near-point dog at a value equal to or
greater than the deceleration distance.

« Reduce the home position return speed.

« Adjust the near-point dog position so that the
travel increment after near-point dog becomes
longer.

207 |Home position return request | At the start of high-speed home [ Home position retum is not Execute the home position return.
ON position retum performed
208 |Out of creep speed range At the start of home position Set a creep speed within the home position

retum

return speed.
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Error Error name Detection timing Operation status when Corrective action
code error is generated

209 jHome position retum restart not | When requesting restan after | Home position retum does not | Restart the home position retum.

possible home position return stops restart

213 | ABS transfer time-out During absolute-position Absolute-position restoration is | Check the cable.

214 | ABS transfer checksum restoration not performed Check the wiring.

300 |<JOG> At the start of JOG operation JOG operation is not performed | Set a value within the setting range.

Out of JOG speed range if the setting value is 0 or out of |{However, except 0)
the setting range at the start of
JOG operation
500 | <Positioning operation> During analysis of special start {Operation is terminated Correct the special start data.
Condition data number invalid |data

501 |Pre-simuitaneous start error

502 |Start data number invalid During analysis of positioning | Positioning data is not executed | Correct the positioning data.

data

503 |No command speed During analysis of the first Operation is not started

positioning data at start

504 |Outof linear travel increment | During analysis of positioning Review the positioning address.

range data

506 |Large circular error When calculating the locus of | Gircular-interpolation control by | Correct the center-point address/endpoint

circular-interpolation control by | center-point specification is not address.
center-point specification performed  Correct the values of the allowable circular-
interpolation error range.

507 |Start outside of stroke limit + At the start of operation Operation is not started Change the present feed value to within the

508 |Start outside of stroke limit — software stroke limit range using JOG operation or

manual pulse-generator operation.

509 |Travel outside of stroke limit + « In the case of positioning operation, change
the positioning address to within the software
stroke limit setting range.

510 | Travel outside of stroke limit — * Inthe case of starting JOG operation or
manual pulse-generator operation, perfform
operation 50 that the value becomes within
the software stroke limit setting range.

511 | Travel outside of stroke limit + | During operation Operation abruptly stops at Correct the positioning data.

512 | Travel outside of stroke limit — positioning data immediately

prior to the positioning data
nurnber at which the stroke limit
is exceeded

514 |Out of present-value change During analysis of the present | The present value is not Change the new present value to within the

range value change changed setting range.

515 {Present value change not Do not specify present value change for the next

possible positioning data in continuous locus control.

516 |Continuous locus control not During analysis of positioning | Operation is not started ¢ Do not specify fixed-dimension feed for the next

possible data positioning data in continuous locus control.

* Do not perform fixed-dimension feed, speed
control or speed/position control while in the
operation pattern of continuous locus control.

518 | Out of operation pattem range | During analysis of positioning | Operation is not started Correct the operation pattern.

data Operation decelerates to stop

519 |Intempolation with counter-party Operation is not started Correct the control method.

axis BUSY Operation stops

620 | Unit group mismatch During analysis of positioning Operation is not started « Correct the positioning data or change the

data Operation decelerates to stop parameter.

521 |interpolation description Corract the control methed.

instruction invalid

522 }Command speed setting error Correct the command speed.

524 | Control method setting error Correct the control method or parameter.

525 | Auxiliary point setting error Operation is not started Correct the circular address.

526 | Endpoint setting error Operation stops immediately Correct the positioning address.

527 |Center point setting error Correct the circular address.

530 {Out of address range Operation is not started Correct the positioning address.

Operation decelerates to stop

532 | Simultaneous start not possible | At simultaneous start Operation is terminated Correct the special start data or positioning data.

533 | Condition data error During analysis of special start Set the special start data again.

534 | Special start instruction error - |data
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Error
code

Error name

Detection timing

Operation status when
error is generated

Corrective action

M-code ON signal ON start

537

Remote station ready OFF start

Ready complete ON start

543

Qut of start number range

At the start of positioning

Operation is not started

off.

Perform start after the M-code ON signal is tumed

Perform start after the remote station ready
signal is turned on.

Perform start after D75P2 ready compiete OFF
is confirmed.

Set the positioning start numbers again.

Out of radius range

During analysis of positioning
data

Operation is not started
Operation stops immediately

Correct the positioning data.

<Error history>
(Basic parameter 1)
Out of unit setting range

901

Number of pulses per rotation
setting error

902

Travel increment per rotation
setting error

903

Unit multiplier setting error

Pulse output mode error

905

Rotation direction setting error

At power-on or when the
remote station ready signal
switches from off — on

The D75P2 ready complete flag
does not tumn off

Set a value within the setting range.

910

<Error history>
(Basic parameter 2)
Out of speed limit value range

911

Qut of acceleration time range

912

Our of deceleration time range

913

QOut of bias speed range

At power-on or when the
remote station ready signal
switches from off — on

At the start of operation

The D75P2 ready complete flag
does not turn off at power-on or
when the remote station ready
signal switches from off — on

When starting operation,
operation is not started

Set a value within the setting range.

921

<Error history>
(Extended parameter 1)
S/W stroke high limit

922

S/W stroke low limit

923

S/W stroke limit selection

924

S/W stroke limit valid

925

Torque limit setting value
invalid

926

Command in-position range

927

M-code ON timing error

928

Speed switch mode error

929

Interpolation speed
specification method

When the remote station ready
signal switches from off — on

The D75P2 ready complete
does not turn off

Set a value within the setting range.

930

Present value update request
error

931

Manual pulse-generator
selection error

932

Puise logic selection error

933

Acceleration/deceleration time

size error

When the remote station ready
signal switches from off — on

The D75P2 ready complete
does not tumn off

Set a value within the setting range.

When a reserved error code is displayed, it means that an unnecessary data is stored in a buffer

memory not li

sted in the manual.

When a reserved error is generated, write the following data to the specified buffer memory:

Error code Setting data Related buffer memory
Axis 1 Axis 2
934 0 32 182
035 1 83 1983
936 3 34 184
937 0 35 185
996 1 87 237
970 0 64, 65 214,215
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Error Error name Detection timing Operation status when Corrective action
code error is generated

934 |(Reserved)

935 }(Reserved) _ e —_

936 |(Reserved)

937 |(Reserved)
938 |Backlash compensation error 2 |When the remote station ready | The D75P2 ready complete Set a value within the setting range.
signal switches from off —» on [ does not turn off

950 |<Error history> During data analysis At start :Operation does not | Set a value within the setting range.
(Extended parameter 2) start
Acceleration time 1 setting error

During :Operation

951 | Acceleration time 2 setting error decelerates to stop

952 | Acceleration time 3 setting error

953 | Deceleration time 1 setting
error

954 | Deceleration time 2 setting
error

955 | Deceleration time 3 setting
efror

956 |JOG speed limit value error

957 |JOG acceleration selection
setting error
958 |JOG deceleration selection
setting error

959 | Acceleration/deceleration
selection setting error

960 |S-curve ratio setting error

962 |Rapid-stop deceleration time During data analysis At start :Operation does not |Set a value within the setting range.
invalid start

963 | Stop group 1 selection error During. :Operation

964 | Stop group 2 selection error decelerates to stop
965 | Stop group 3 selection error

966 |Out of allowable circular error
range

967 |External start selection error
971 |Locus control mode error When the remote station ready | The D75P2 ready complete Set a value within the setting range.
980 |<Error history> signal switches from off — on |does not tumn off
(Home position retum basic
parameter)

Home position return method
error

981 } Home position return direction
error

982 |Home position address setting
error

983 |Home position return speed
ermor

984 | Creep speed error

985 |Home position return retry error
991 | <Error history>

(Home position return extended
parameter)

Home position feturm torque
limit value

992 | Near-point dog travel increment
efror

993 |Home position acceleration
selection error

994 |Home position deceleration
selection error

997 {Speed selection error during
home position shift
999 | Flash memory sum check error | When writing to the flash The D75P2 ready complete Write to the flash memory again.

memory does not tumn off If the same error occurs again, replace the
moduie with a new one.
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13.4 Corrective Actions for Warnirﬁs

This section explains the contents of warnings as well as corrective actions to be taken when they are

invalid during speed/position
switch control

switch signal is input

generated.
Error Error name Detection timing Operation status when Corrective action
code error is generated
000 |Normal status —_ _ —
51 Travel-increment change When the speed - position Operates using the positioning ) Change the setting value of the register for

address (travel increment) of
the positioning data.

changing speed/position switch control travel
increment to within the setting range.

52

New speed value invalid

When speed change during
JOG operation

Cramps at the maximum value
of the setting range.

Change the new speed value to within the
setting range.

100 | <Common> When the start request is on Operation continues Correct the start request ON timing.
Start during operation
101 | Present value change during When present-value change The present-value change The present value is not changed during axis

BUSY request request is ignored operation.
(Test mode)
102 | Error counter clear request When ervor counter clear The error counter request is The error counter is not cleared during axis
request ignored operation.
104 [Restart not possible When restart command request | Operation continues Correct the start request ON timing.
105 | Applicabie axis invalid When read/write request The reference axis generates a | Set the correct vaiue, then perform read/write

waming.

request again.

Deceleration/stop speed
change

106 |Positioning-data number invalid The applicable axis generates a
107 |Write pattern invalid warning.
108 |Flash write invalid When read/write request Axis 1 generates a waming. No processing
109 |Write during BUSY When write request The applicable axis generates a{ Perform read/write request when the axis is not
waming. BUSY.
111 | Remote station ready in When writing to the flash Axis 1 generates a waming. Tum the remote station ready signal on — off.
progress memory
112 |Override value invalid During analysis * When the setting value is 0, |Set a value within the setting range.
control at 100.
¢ When the setting value is
301 or more, control at 300.
113 |Out of torque change value During operation Torque change is not
range performed
114 |Under bias speed During analysis Operation is performed at the | Set the command speed/bias speed again so
bias speed that (command speed) = (bias speed) is
satisfied.
115 |Number of read/write data When read/write The applicable axis generates a | Write the correct setting value, then perform
invalid warmning. read/write request again.
300 {<JOG> When change of the JOG Speed change is not performed | Do not change the JOG speed during
Speed change during operation speed deceleration due to JOG start signal off.
deceleration
301 |JOG speed limit value When change of the JOG o Perform JOG operation at Change the setting vaiue to within the setting
operation speed the JOG speed limit value range.
when the JOG speed limit
value is exceeded.
* The “speed control in-
operation flag” will turn on
while speed is being limited
by the JOG speed limit.
401 |<Manual puise generator> When the manual pulse- If the input scale is set to 101 or | Change the pulse input scale for the manual
Out of manual pulse-generator | generator input scale is above, the value is cramped to | pulse generator 1 to within the setting range.
input scale range changed 100.
When 0 is set, it is considered
that the scale is setto 1.
402 {Manual pulse generator When the start of operation Operation does not start o Tum off the manual pulse-generator enable flag
selection setting 0 « Set the setting value for manual puise-
generator selectionto 110 3.
« Tum the remote station ready signal off — on.
500 | <Fositioning operation> When speed change Cpaad ehange is not parformed { Do not change speed during deceleration or

stop due to a stop command, or during

automatic deceleration in positioning control.
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Error Error name Detection timing Operation status when Corrective action
code error is generated
501 |Speed limit value exceeded When speed is changed The speed cramps to the Set the speed after change within the range of
“speed limit value” 0 to speed control value.
502 |Remainder dispersion speed When in the remainder The applicable axis generates a}No processing
drop dispersion mode during position | waming
control
503 |{M-code ON signal ON When execution of positioning | Execution of positioning data is |Correct the on/off timing of the M code OFF
data continued signal.
505 |No operation complete setting | When the 50th point is updated | Operation is terminated Set operation completion at the 50th point.
506 |FOR to NEXT nest structure During analysis of the FOR Operation continues Limit the FOR to NEXT nesting structures to 1.
instruction
508 | VP switch ON during When the speed/position switch | Operation continues Do not tum on the speed/position switch signal
acceleration signal tums on during acceleration
509 |Remaining distance insufficient | When speed is changed Speed change is performed Change the speed so that the feed speed gets
{with the exception of operation | closer to the new speed value.
pattern 11)
512 |External start function invalid When the external start signal | No action in response to GChange the parameters to within the setting
turns on external start signal ON range.
513 }insufficient travel increment During positioning operation Operation stops immediately Correct the positioning data and parameter.
after the positioning address is
reached .
Out of speed/position control When the speed/position switch | Position controt is performed Set a travel increment within the setting range.
travel-increment change signal turns on without using the change
register range register
514 {Out of command speed range | During analysis The command speed is Set a command speed within the satiing range.
cramped at the speed limit
value
900 |<System control data> When the clock data is set Perform setting again using the correct clock

Clock data setting invalid

data.
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13.5 Error Start History

When an error is generated at start, the entire contents of the start history area in the buffer memory
(address: 462 to 541) are copied to the error start history area (address: 543 to 622).

The contents stored in the error start history area will be erased when the power of the D75P2 is
turned off. (When the D75P2 is powered on, “0” is stored in the error start history area.)

The error start history area stores a maximum of 16 errors occurred after the D75P2 was powered on.
The error start history may be monitored using peripheral devices.
See the following manual for operation using peripheral devices:
+ SW O RX/NX/IVD-AD75P-type positioning module software package, operation manual
[IB(NA) - 68709}

<Display example on a peripheral device>

NO. Axis  Stant Type Time  Judgment
1 1  External 100 21:34:56.7 OK
2 2 PC Manual pulse 21:43:12.3 oK
generator
3 2 PC JOG 21:43:34.4 201
4 1 External Restart 100 21:43:548 OK
5 3 Peripheral 101 10:18:08.7 201
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Appendix 1 External Dimensions Diagram
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Appendix 2 Format Sheet

Appendix 2.1  Positioning module operation diagram

Axis address
mm, inch, degree, pulse

Axis address
degree,

mm
inch,
pulse
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Appendix 2.2 Parameters, home position return data
(1) Parameters
tem Setting range
mm inch degree puise
Basic Unit setting 0 1 2 3
parameter 1 Number of pulses per rotation |1 to 65535 pulse
Travel increment per rotation 1 t0 65535 110 65535 1t0 65535 { 1 to 65535
x10" pm x10% inch x10° degree pulse
Multiple of travel increment per | 1: x1, 10: x10, 100: x100, 1000: x1000
pulse
Output mode 0 : PLS/SIG mode 1 : CW/CCW mode,
2 : Phase A/B mode {(multiplication by 4) 3 :Phase A/B mode (multiplication by 1)
Rotation direction setting 0 : The present value increases by forward puise output
1 :The present value increases by reverse pulse output
Basic Speed limit value 1 to 600000000 1 to 600000000 1 to 600000000 1 to 1000000
parameter 2 %10 mm/min x10° inch/min x10" degree/min pulse/s
Acceleration time 1 t0 65535 ms / 1 to 8388608 ms
Deceleration time )
Start bias speed 1 to 600000000 1 to 600000000 1 to 600000000 1 to 1000000 N
x10* mm/min x10” inch/min x10” degree/min pulse/s
Stepping motor mode selection |0 : Standard mode 1 : Stepping motor mode
Extended Backlash compensation 1 to 65535 1 to 65535 1 to 65535 1 to 65535
parameter 1 x10" pm x10° inch x10° degree pulse
Software stroke high limit —2147483648 to -2147483648 to 0 to 35999999 —2147483648 to
Software stroke low limit 2147483647 2147483647 x10° degree 2147483647
x10" um x10° inch pulse
Software stroke limit selection {0 : Applies software stroke limit to the present feed value
1 : Applies software stroke limit to the machine feed value
Software stroke limit validity 0 : Software stroke limit invalid during JOG operation/manual pulse-generator operation
during JOG operation/manual |1 : Software stroke limit valid during JOG operation/manual pulse-generator operation
pulse-generator operation
Command in-position range 1 to 32767000 1 to 32767000 1 to 32767000 110 32767
x10" um x10° inch x10° degree pulse
Torque limit setting value 110 500 % ’
M-code ON signal output timing |0 : WITH mode 1 : AFTER mode
Speed change type in speed 0 : Standard speed switch mode 1 : Early speed switch mode
switching mode
Interpolation speed 0 : Composite speed 1 : Reference-axis speed
specification method
(interpolation mode) - R ;
Present feed value update 0 : Does not update the present feed value during speed control ~
request instruction during 1 : Updates the present feed value during speed control
speed control 2 : Clears the present feed value with 0 during speed control
Manual pulse-generator 0 : Ignores manual-puise generator operation 1 : Uses manual puise generator 1
selection 2 : Uses manual pulse generator 2 3 : Uses manual pulse generator 3
Pulse output logic selectionto |0 : Positive logic
drive module 1 : Negative iogic
Selection of the acceleration/ 0 : 1-word type (0 to 65535 ms)
deceleration time setting size 1 : 2-word type (0 to 8388608 ms)
Extended Acceleration time 1 110 65535 ms/ 1 10 8388608 ms
parameter 2 Acceleration time 2

Acceleration time 3

Deceleration time 1

Deceleration time 2

Deceleration time 3

JOG speed limit value

1 to 600000000
x10% mm/min

1 to 600000000
x10® inch/min

1 to 600000000
x10° degree/min

1 to 1000000
pulse/s

Selection of the JOG operation
acceleration time

Selection of the JOG operation
deceleration time

Oto3

Selection of the acceleration/
deceleration processing

0 : Trapezoidal acceleration/deceleration processing
1 : S-pattern acceleration/deceleration processing
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Initial vaiue Axis 1 Axis 2 Remarks

20000

20000

1000

1000

2147483647
—2147483648

0

100

300

Axis1: 1, Axis2; 2, Axis3: 3

1000
1000
1000
1000
1000
1000

20000
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Appendix MELSEC-A
Item Setting range
mm l inch degree pulse
Extended S-curve ratio 1to 100 %
parameter 2 Rapid-stop deceleration time 110 65535 ms / 1 to 8388608 ms
Stop group 1 rapid stop 0 : Normal deceleration stop
selection 1 : Rapid stop
Stop group 2 rapid stop
selection
Stop group 3 rapid stop
selection
Positioning completion signal |0 to 65535 ms
output time
Allowable circutar-interpolation |0 to 100000 0 to 100000 0 to 100000 0 to 100000
error range x10"'pm x10” inch x10° degree pulse
Extemal start function selection |0 : External positioning start
1 : External speed change request
2 : Skip request
Adjacent passing mode 0 : Positioning-address passing mode
selection in locus control 1 : Adjacent passing mode
{2) Home position return data
item Setting range
mm inch degree pulse
Home position | Home position return method |0 : Near-point dog type
retumn basic 1 : Stopper stop 1) (by time-out from the dwell timer)
parameter 2 : Stopper stop 2) (by home position signal at the time of contacting the stopper)
3 : Stopper stop 3) (no near-point dog method)
4 : Count type 1) (uses home position signal)
5 : Count type 2) (does not use home position signal)
Home position return direction |0 : Positive direction (address-increase direction)
1 : Negative direction (address-decrease direction)
Home position address 2147483648 to -2147483648 to 0 to 35999999 2147483648 to
2147483647 2147483647 x10° degree 2147483647
x10" pm x10® inch pulse
Home position return speed 1 to 600000000 1 to 600000000 1 to 600000000 1 to 1000000
Creep speed x10* mm/min x10° inch/min x10° degree/min pulse/s
Home position return retry 0 : Does not perform home position retumn retry using the high/low limit switch.
1 : Perform home position return retry using the high/low limit switch.
Home position |Home position retum dwell time | 0 to 65535 ms
retum Travel increment after near- 0 to 2147483647 0 to 2147483647 010 2147483647 010 2147483647
extended point dog setting x10" um x10% inch x10° degree puise
parameter Home position return 0to3
acceleration time selection
Home position return
deceleration time selection
Home position shift amount ~2147483648 to —2147483648 to * |0 to 35999999 to —2147483648 to
2147483647 2147483647 x10° degree 2147483647
x10" um x10® inch pulse
Home position return torque 010300 %

limit value

Speed at home position shift
spevifieation

1 :Creep speed

0 :Home position return speed

Dwell time at retry

0 to 65535 ms
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Initial value

Axis 1

Axis 2

Remarks

100

1000

[N

300

100

Initial value

Axis 1

Axis 2

Remarks
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Appendix 2.3  Positioning data (data number to )
Axis
Data number Pattern Control method Direction Speed Address Dwell M code
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Appendix 3 Positioning Data Number and Buffer Memory Address
Conversion Table

(1) For axis 1

Data {Position-| M |Dwell| Command | Positioning | Circular data Data |Position-| M |Dwell] Command | Positioning |Circular data
number| ing |code! time speed address number| ing |code| time speed address -
identifier Lower{Upper|Lower|Upper|Lower| Upper identifier Lower| Upper|Lower|Upper| Lower| Upper
fevel | level | level | level | level | level level | level | level | level | level | level
1 1300 |1301)] 1302 | 1304 | 1305 | 1306 { 1307 | 1308 | 1309 51 1800 |1801] 1802 | 1804 | 1805 | 1806 | 1807 | 1808 | 1809
2 1310 [1311| 1312 | 1314 | 1315 | 1316 { 1317 { 1318 { 1319 52 1810 {1811 1812 | 1814 | 1815 | 1816 | 1817 | 1818 | 1819
3 1320 |1321] 1322 | 1324 | 1325 | 1326 | 1327 | 1328 | 1329 53 1820 {1821 1822 | 1824 | 1825 | 1826 | 1827 | 1828 | 1829
4 1330 [1331] 1332 | 1334 | 1335 | 1336 | 1337 | 1338 | 1339 54 1830 | 1831 1832 | 1834 | 1835 | 1836 | 1837 | 1838 | 1839
5 1340 (1341 1342 | 1344 | 1345 | 1346 | 1347 | 1348 | 1349 55 1840 |1841] 1842 | 1844 | 1845 | 1846 | 1847 | 1848 | 1849
6 1350 | 1351 1352 | 1354 | 1355 | 1356 | 1357 | 1358 | 1359 56 1850 | 1851 1852 | 1854 | 1855 | 1856 | 1857 | 1858 | 1859
7 1360 |1361] 1362 | 1364 | 1365 | 1366 | 1367 | 1368 | 1369 57 1860 | 1861 1862 | 1864 | 1865 | 1866 | 1867 | 1868 { 1869
8 1370 | 1371 1372 | 1374 | 1375 | 1376 | 1377 | 1378 | 1379 58 1870 }1871) 1872 { 1874 | 1875 | 1876 | 1877 | 1878 | 1879
9 1380 |1381| 1382 | 1384 | 1385 | 1386 | 1387 | 1388 | 1389 59 1880 (1881 | 1882 | 1884 | 1885 | 1886 | 1887 | 1888 | 1889
10 1390 {1391 1392 | 1394 | 1395 | 1396 | 1397 | 1398 | 1399 60 1890 |1891} 1892 | 1894 | 1895 | 1896 | 1887 | 1898 | 1899
1 1400 [1401) 1402 | 1404 | 1405 | 1406 | 1407 | 1408 } 1409 61 1900 | 1901 1902 | 1804 | 1905 | 1906 | 1907 { 1908 | 1909
12 1410 | 1411 | 1412 ] 1414 | 1415 | 1416 | 1417 | 1418 | 1419 62 1910 {1911 1912 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919
13 1420 [1421§ 1422 | 1424 | 1425 | 1426 § 1427 | 1428 | 1429 63 1920 [1921] 1922 | 1924 { 1925 | 1926 | 1927 | 1928 | 1929
14 1430 1431 1432 | 1434 | 1435 | 1436 | 1437 | 1438 | 1439 64 1930 |1931| 1932 | 1934 | 1935 | 1936 | 1937 | 1938 | 1939
15 1440 |1441| 1442 | 1444 | 1445 | 1446 | 1447 | 1448 | 1449 65 1940 [ 19411} 1942 | 1944 | 1945 | 1946 | 1947 | 1948 | 1949
16 1450 |1451] 1452 | 1454 | 1455 | 1456 | 1457 | 1458 | 1459 66 1950 | 1951 1952 | 1954 | 1955 | 1956 | 1957 | 1958 | 1959
17 1460 [1461) 1462 | 1464 | 1465 | 1466 | 1467 | 1468 | 1469 67 1960 | 1961} 1962 | 1964 | 1965 | 1966 | 1967 | 1968 | 1969
18 1470 |1471)] 1472 | 1474 | 1475 | 1476 | 1477 | 1478 | 1479 68 1970 (1971 1972 | 1974 | 1975 { 1976 | 1977 | 1978 | 1979
19 1480 |[1481] 1482 § 1484 | 1485 | 1486 | 1487 | 1488 | 1489 69 1980 |[198t{ 1982 | 1984 | 1985 | 1986 | 1987 | 1988 | 1988
20 1490 | 1491 1492 | 1494 | 1495 | 1496 | 1497 | 1498 | 1499 70 1990 | 1991} 1992 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
21 1500 {1501 | 1502 | 1504 | 1505 | 1506 | 1507 | 1508 | 1509 71 2000 2001 { 2002 | 2004 { 2005 { 2006 { 2007 | 2008 | 2009
22 1510 |1511| 15612 | 1514 ] 1515 | 1516 {15147 1518 | 1519 72 2010 2011 2012 { 2014 | 2015 | 2016 | 2017 | 2018 { 2019
23 1520 (1521} 1522 | 1524 | 1525 | 1526 | 1527 | 1528 | 1529 73 2020 2021 2022 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029
24 1530 (1531 1532 | 1534 | 1535 { 1536 | 1537 | 1538 | 1539 74 2030 }2031] 2032 | 2034 | 2035 | 2036 | 2037 | 2038 | 2039
25 1540 {1541| 1542 | 1544 | 1545 | 1546 | 1547 | 1548 | 1549 75 2040 §2041| 2042 | 2044 | 2045 | 2046 | 2047 | 2048 | 2049
26 1550 | 1551 | 1552 | 1554 | 1555 | 1656 | 1557 | 1558 | 15569 76 2050 |}2051| 2052 | 2054 | 2055 | 2056 | 2057 | 2058 | 2059
27 1560 (1561 1562 | 1564 | 1565 | 1566 { 1567 | 1568 | 1569 77 2060 | 2061 2062 | 2064 | 2065 | 2066 | 2067 | 2068 | 2069
28 1570 | 1571 1572 | 1574 | 1575 | 1576 | 1577 | 1578 | 1579 78 2070 |2071{ 2072 | 2074 | 2075 | 2076 | 2077 | 2078 | 2079
29 1580 |1581| 1582 | 1584 | 1585 | 1586 | 1587 | 1588 | 1589 79 2080 | 2081 | 2082 | 2084 | 2085 | 2086 | 2087 | 2088 | 2089
30 1590 ]1591) 1592 | 1594 | 1595 | 1596 | 1597 | 1598 | 1599 80 2090 2091 | 2092 | 2094 | 2095 | 2080 | 2097 | 2098 | 2099
31 1600 1601 1602 | 1604 | 1605 | 1606 | 1607 | 1608 | 1609 81 2100 |2101] 2102 | 2104 | 2105 | 2106 | 2107 | 2108 | 2109
32 1610 |1611] 1612 | 1614 | 1615 | 1616 | 1617 | 1618 | 1619 82 2110 |2t111] 2112 | 2114 | 2115 | 2116 | 2117 | 2118 | 2119
33 1620 }1621) 1622 | 1624 | 1625 § 1626 | 1627 | 1628 | 1629 83 2120 |2121] 2122 | 2124 | 2125 | 2126 | 2127 | 2128 | 2129
34 1630 |1631) 1632 ] 1634 | 1635 | 1636 | 1637 | 1638 | 1638 84 2130 2131 21321 2134 | 2135 | 2136 | 2137 | 2138 | 2139
35 1640 |1641) 1642 | 1644 | 1645 | 1646 | 1647 | 1648 | 1649 85 2140 2141 2142 | 2144 | 2145 | 2146 | 2147 | 2148 | 2149
36 1650 j1651] 1652 | 1654 | 1655 | 1656 | 1657 | 1658 | 1659 86 2150 |2151| 2152 | 2154 | 2155 | 2156 | 2157 | 2158 | 2159
37 1660 |1661| 1662 | 1664 | 1665 | 1666 | 1667 | 1668 | 1669 87 2160 [2161] 2162 | 2164 | 2165 | 2166 { 2167 | 2168 | 2169
38 1670 (1671 | 1672 | 1674 | 1675 | 1676 | 1677 | 1678 | 1679 88 2170 |2171] 2172 | 2174 | 2175 | 2176 | 2177 | 2178 | 2179
39 1680 |1681| 1682 | 1684 | 1685 | 1686 | 1687 | 1688 | 1689 89 2180 {2181 2182 | 2184 | 2185 1 2186 | 2187 | 2188 | 2189
40 1690 |1691] 1692 | 1694 | 1695 | 1696 | 1697 | 1698 [ 1699 80 2190 (2191 2192 § 2194 | 2195 | 2196 | 2197 | 2198 | 2199
41 1700 1701} 1702 | 1704 | 1705 § 1706 | 1707 | 1708 | 1709 a9 2200 | 2201 ] 2202 | 2204 | 2205 | 2206 | 2207 | 2208 | 2209
42 1710 [1721] 1712 | 1714 | 1715 | 1716 | 1717 | 1718 | 1719 92 2210 |2211| 2212 | 2214 | 2215 | 2216 | 2217 | 2218 | 2219
43 1720 (1731 1722 } 1724 | 1725 | 1726 | 1727 | 1728 | 1729 a3 2220 (2221 2222 | 2224 | 2225 | 2226 | 2227 | 2228 | 2229
44 1730 |1741| 1732 | 1734 | 1735 | 1736 | 1737 | 1738 | 1739 94 2230 |2231| 2232 | 2234 | 2235 | 2236 | 2237 | 2238 { 2239
45 1740 |1751) 1742 | 1744 | 1745 | 1746 | 1747 | 1748 | 1749 95 2240 |2241| 2242 | 2244 | 2245 | 2246 | 2247 | 2248 | 2249
46 1750 [1751 1752 | 1754 | 1755 | 1756 { 1757 | 1758 | 1759 96 2250 |2251| 2252 | 2254 | 2255 | 2256 | 2257 | 2258 | 2259
47 1760 |1761] 1762 | 1764 | 1765 | 1766 | 1767 | 1768 | 1769 97 2260 |2261| 2262 | 2264 | 2265 | 2266 | 2267 | 2268 | 2269
48 1770 (1771|1772 | 1774 | 1775 | 1776 | 1777 | 1778 } 1779 98 2270 12271 2272 | 2274 | 2275 | 2276 | 2277 | 2278 | 2279
49 1780 |1781) 1782 | 1784 | 1785 | 1786 | 1787 | 1788 | 1789 99 2280 |2281]| 2282 | 2284 | 2285 | 2286 | 2287 | 2288 | 2289
50 1790 | 1791} 1792 | 1794 | 1795 | 1796 | 1797 | 1798 | 1799 100 2290 | 2291 2292 | 2294 | 2295 | 2296 | 2297 | 2298 | 2299
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(2) Foraxis 2

Data |Position-] M |Dwell| Command | Positioning | Circular data pata |[Position] M |Dwell] Command | Positioning |Circular data
number| ing [code| time speed address number| ing |code| time speed address
identifier Lower| Upper|Lower|Upper| Lower| Upper| identifier Lower|Upper|Lower|Upper|Lower|Upper
level | level | level | level | level | level level | level | level | level | level | level
1 2300|2301} 2302 | 2304 | 2305 | 2306 | 2307 | 2308 | 2309 51 2800 |2801] 2802 | 2804 | 2805 | 2806 | 2807 | 2808 | 2809
2 2310 [2311] 2312 | 2314 | 2315 | 2316 | 2317 | 2318 | 2319 52 2810 |2811| 2812 | 2814 | 2815 | 2816 | 2817 | 2818 | 2819
3 2320 |[2321| 2322 | 2324 | 2325 | 2326 | 2327 | 2328 | 2329 53 2820 |2821| 2822 | 2824 | 2825 | 2826 | 2827 | 2828 | 2829
4 2330 (2331 2332 | 2334 | 2335 | 2336 | 2337 | 2338 | 2339 54 2830 |2831| 2832 | 2834 | 2835 | 2836.| 2837 | 2838 | 2839
5 2340 |2341§ 2342 | 2344 | 2345 | 2346 | 2347 | 2348 | 2349 55 2840 |2841| 2842 | 2844 | 2845 | 2846 | 2847 | 2848 | 2849
6 2350 |[2351| 2352 | 2354 | 2355 | 2356 | 2357 | 2358 | 2359 56 2850 |2851| 2852 | 2854 | 2855 | 2856 | 2857 | 2858 | 2859
7 2360 |2361| 2362 | 2364 | 2365 | 2366 | 2367 | 2368 | 2369 57 2860 |2861| 2862 | 2864 | 2865 | 2866 | 2867 | 2868 | 2869
8 2370 |2371| 2372 | 2374 | 2375 | 2376 | 2377 | 2378 | 2379 58 2870 (2871 2872 | 2874 | 2875 | 2876 | 2877 | 2878 | 2879
9 2380 |2381| 2382 | 2384 | 2385 | 2386 | 2387 | 2388 | 2389 59 2880 | 2881 2882 | 2884 | 2885 | 2886 | 2887 | 2888 | 2889
10 2300 |2391 ] 2392 | 2394 | 2395 | 2396 | 2397 | 2398 | 2399 60 2890 |[2891] 2892 | 2894 | 2895 | 2896 | 2897 | 2898 | 2899
11 2400 {2401 | 2402 | 2404 | 2405 | 2406 | 2407 | 2408 | 2409 61 2900 |2901| 2902 | 2904 | 2905 | 2906 | 2907 | 2908 | 2909
12 2410 2411 2412 | 2414 | 2415 | 2416 | 2417 | 2418 | 2419 62 2910 |2911] 2912 | 2914 | 2915 | 2916 | 2917 | 2918 | 2919
13 2420 {2421 | 2422 | 2424 | 2425 | 2426 | 2427 | 2428 | 2429 63 2920 {2921| 2922 | 2924 | 2925 | 2926 | 2927 { 2928 | 2929
14 2430 (24311 2432 | 2434 | 2435 | 2436 | 2437 | 2438 | 2439 64 2930 2931 2932 | 2934 | 2935 § 2936 | 2937 | 2038 | 2939
15 2440 |2441] 2442 | 2444 | 2445 | 2446 | 2447 | 2448 | 2449 65 2940 ]|2941] 2942 | 2944 | 2945 | 2046 | 2947 | 2948 | 2949
16 2450 |2451 2452 | 2454 | 2455 | 2456 | 2457 | 2458 | 2459 66 2950 |2951] 2952 | 2954 | 2955 | 2956 | 2957 | 2958 | 2959
17 2460 |2461| 2462 | 2464 | 2465 | 2466 | 2467 | 2468 | 2469 67 2960 {2961 2962 | 2964 | 2965 | 2966 | 2967 | 2968 | 2969
18 2470 |2471| 2472 | 2474 | 2475 | 2476 | 2477 | 2478 | 2479 68 2970 |2971] 2972 | 2974 { 2975 | 2976 | 2977 | 2978 | 2979
19 2480 |2481| 2482 | 2484 | 2485 | 2486 | 2487 | 2488 | 2489 69 2080 |2981| 2982 | 2984 | 2985 | 2986 | 2987 | 2988 | 2989
20 2490 | 2491 | 2492 | 2494 | 2495 | 2496 | 2497 | 2498 | 2499 70 2990 |2991] 2992 | 2994 | 2995 | 2996 | 2007 | 2908 | 2999
21 2500 |2501 | 2502 | 2504 | 2505 | 2506 | 2507 | 2508 | 2509 71 3000 |[3001] 3002 | 3004 | 3005 | 3006 § 3007 | 3008 | 3009
22 2510 |2511)] 2512 | 2514 | 2515 | 2516 | 2517 | 2518 | 2519 72 3010 |[3011( 3012 | 3014 | 3015 | 3016 | 3017 | 3018 | 3019
23 2520 l2521] 2522 | 2524 | 2525 | 2526 | 2527 | 2528 | 2529 73 3020 |3021] 3022 | 3024 | 3025 | 3026 | 3027 | 3028 | 3029
24 2530 (2531 2532 | 2534 | 2535 | 2536 | 2537 | 2538 | 2539 74 3030 |3031) 3032 | 3034 | 3035 | 3036 | 3037 | 3038 | 3039
25 2540 |2541| 2542 | 2544 | 2545 | 2546 | 2547 | 2548 | 2549 75 3040 |[3041] 3042 | 3044 | 3045 | 3046 | 3047 | 3048 | 3049
26 2550 2551 | 2552 | 2554 | 2555 | 2556 | 2557 | 2558 | 2559 76 3050 |[3051| 3052 | 3054 | 3055 | 3056 | 3057 | 3058 | 3059
27 2560 {2561 | 2562 | 2564 | 2565 | 2566 { 2567 | 2568 | 2569 77 3060 |3061§ 3062 | 3064 | 3065 | 3066 | 3067 | 3068 | 3069
28 2570 |2571) 2572 | 2574 | 2575 | 2576 | 2577 | 2578 | 2579 78 3070 |3071] 3072 | 3074 | 3075 | 3076 | 3077 | 3078 | 3079
29 2580 |2581] 2582 | 2584 | 2585 | 2586 | 2587 | 2588 | 2589 79 3080 |3081] 3082 | 3084 | 3085 | 3086 | 3087 | 3088 | 3089
30 2590 |2591) 2592 | 2594 | 2595 | 2506 | 2597 | 2598 | 2599 80 3090 |3091] 3092 | 3094 | 3095 | 3096 | 3097 | 3098 | 3099
31 2600 |2601 ] 2602 | 2604 | 2605 | 2606 | 2607 | 2608 | 2609 81 3100 3101 3102 | 3104 | 3105 | 3106 | 3107 | 3108 | 3109
32 2610 [2611] 2612 | 2614 | 2615 | 2616 | 2617 | 2618 | 2619 82 3110 |3111] 3112 | 3114 { 3115 | 3116 | 3117 | 3118 | 3119
33 2620 |2621| 2622 | 2624 | 2625 | 2626 | 2627 | 2628 | 2629 83 3120 |[3121] 3122 | 3124 | 3125 | 3126 | 3127 | 3128 | 3129
34 2630 |2631) 2632 | 2634 | 2635 | 2636 | 2637 | 2638 | 2639 84 3130 |[3131] 3132 | 3134 | 3135 | 3136 | 3137 | 3138 | 3139
35 2640 2641 | 2642 | 2644 | 2645 | 2646 | 2647 | 2648 | 2649 85 3140 |[3141] 3142 | 3144 | 3145 | 3146 | 3147 | 3148 | 3149
36 2650 |2651| 2652 | 2654 | 2655 | 2656 | 2657 | 2658 | 2659 86 3150 |3151] 3152 | 3154 | 3155 | 3156 | 3157 | 3158 | 3159
37 2660 (2661 2662 | 2664 | 2665 | 2666 | 2667 | 2668 | 2669 87 3160 | 3161 3162 | 3164 | 3165 | 3166 | 3167 | 3168 | 3169
38 2670 |[2671 2672 | 2674 | 2675 | 2676 | 2677 | 2678 | 2679 88 3170 [3171] 8172 | 3174 | 3175 | 3176 | 3177 | 3178 | 3179
39 2680 |2681| 2682 | 2684 | 2685 | 2686 | 2687 | 2688 | 2689 89. 3180 |[3181] 3182 | 3184 | 3185 | 3186 | 3187 | 3188 | 3189
40 2690 12691 | 2692 | 2694 | 2695 | 2696 | 2697 | 2698 | 2699 90 3190 |3191] 3192 | 3194 { 3195 | 3196 | 3197 | 3198 | 3190
41 2700 |2701| 2702 | 2704 | 2705 | 2706 | 2707 | 2708 | 2709 91 3200 |3201] 3202 | 3204 | 3205 | 3206 | 3207 | 3208 | 3209
42 2710 |271v| 2712 | 2714 | 2715 | 2716 | 2717 | 2718 | 2719 92 3210 |3211] 3212 | 3214 | 3215 | 3216 | 3217 | 3218 | 3219
43 2720 |[2721{ 2722 | 2724 | 2725 | 2726 | 2727 | 2728 | 2729 93 8220 [3221] 3222 | 8224 | 3225 | 3226 | 3227 | 3228 | 3229
a4 2730 ]2731] 2732 | 2734 | 2735 | 2736 | 2737 | 2738 | 2739 94 3230 |3231| 3282 | 3234 | 3235 | 3286 | 3237 | 3238 | 3239
45 2740 |2741| 2742 | 2744 | 2745 | 2746 | 2747 | 2748 | 2749 95 3240 [3241] 3242 | 3244 | 3245 | 3246 | 3247 | 3248 | 3249
46 2750 2751 2752 | 2754 | 2755 | 2756 | 2757 | 2758 | 2759 96 3250 | 3251 3252 | 3254 | 3255 | 3256 | 3257 | 3258 | 3259
47 2760 |2761| 2762 | 2764 | 2765 | 2766 | 2767 | 2768 | 2769 97 3260 |3261| 3262 | 3264 | 3265 | 3266 | 3267 | 3268 | 3269
48 2770 2771 2772 | 2774 | 2775 | 2776 | 2777 | 2778 | 2779 98 3270 3271 3272 | 3274 | 3275 | 3276 | 3277 | 3278 | 3279
49 2780 |2781| 2782 | 2784 | 2785 | 2786 | 2787 | 2788 | 2789 99 3280 |3281] 3282 | 3284 | 3285 | 3286 | 3287 | 3288 | 3289
50 2790 |2791| 2792 | 2794 | 2795 | 2796 | 2797 | 2798 | 2798 100 3290 |3291| 3292 | 3294 | 3295 | 3296 | 3207 | 3298 | 3299
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Appendix 4 Connection Examples of D75P2 and Servo Amplifier

Appendix 4.1  Connection example of D75P2 and MR-H [1 A
(differential driver (open collector), negative logic *)

Configure a sequence that
disconnects the MC by an . "
alarm or emargency stop. rooIITTT Regenerative brake option
\ Servo motor
[ et A
P |
!
Power supply ‘
3-phase 200 V AC = '
1
1
1
1
[}
!
i
1
I
1
1
i
10m (32.81t) orless (2m (6.6 1) or less) ** | :
| CN1 . :
D75P2 s 15 ;
« . SG 40 H
Near-point dog Extomal o I I
DoC 1! igh timit = ) Servo on EMG| 46 : :
FLS 12 L ow mit 2 1. R SON| 12 ; !
——Reset
BLS 3 — Torque limit RES b : |
STOP 14 1».-30\05——‘1—”——"———- TL 13 | S0 m (164 ft.) or less Lmmmmmm - <+
CHG 15 0—0_0;'“—“'3;(3-% ) 38
STRT 16 3 lovarse stroke en 39
coM 35 20
COM 36— - 22
CLEAR 5 T l( 37
| CLEAR COM| 231 I 2 17 CN3  Monitor output 10k
PULSEF+ | 3 T 10 ‘ =
i | 4 IMO1 ]
L] PULSEF- |2t + 5 11 . 0 = | MAX. 1 mA
PULSE Re | 4 [ : % 3 __IMO2 L7 meter swings to
. 1 MOG both directions
PULSER~ |22 36
CEADY = : : )‘ 29 2m (6.6 ft.) or less
com 26 L -
INPS 8 X r— 24
i 1
1 1
PGO(5V) |24 — aa 8
PGOCOM |25 — 3 9
PULSE COM | 19 — 3
PULSE COM|20|— ~“ 7777777 77TmTmTe
21
-5 Zero-speed
PULSER A+ | 9—4+—10) 4 on 23
PULSER A- | 27 Q) ! Fault 48
PULSER By | 10|— Bl o)
PULSER B~ | 28 ov:i):
m;n:_% gglse generator When connecting using an open
a 1 7 collector, use the wiring below for
Analog torque limit command (+) 5 the section indicated by *:
+10 V/maximum current =5 A1SD75/ADT5 oNA
- 26 PULSE F 1 —f PPO | 18
Analog teque limit command (-) [
~10 V/maximum current zz PULSE COM | 18 [—> SG 47
) PULSE R 2 - NPO | 19
PULSE COM | 20

2m (6.6 ft.) or less

1) *1: The connector pin numbers of the D75P2 indicate the same applications for axes 1 and 2.

2) *2: The high limit (FLS) and low limit (RLS) of the D75P2 are used in the home position return
retry function. Set them inside the servo limit switches.

3) *3: Limit switches for the servo (for stopping).

4) 4 For details on connection, see the specification and instruction manual for the MR-H servo
amplifier.

5) *5: Indicates the distance between the controller and amplifier.
The distance is 2 m (6.6 ft.) or less when an open collector is used.

6) *6: Forthe D75P2, set the puise output logic selection to drive module in the extended
parameter 1 to “negative logic.”
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Appendix MELSEC-A

Appendix 4.2 Connection example of D75P2 and MR-J 0 A
(differential driver (open collector), negative logic *)

Configure a sequence that disconnects
the MC by an alarm or emergency stop.

-=1

-~} 1 Regenerative brake option
o :

Servo motor
-

4
1
1
1
Power supply i
3-phase 200V AC !
]
]
Ll
b
1
]
!
]
1
1]
]
1]
:
10m (32.81t.) or less (2 m (6.6 ft.) or less) * )
D75P2 e ¢ ) » CN1 ;
- 13 1
1'1 Near-point dog gg 7 i E
DOG High limit *2 Servo on 58 t '
-FLS 12 — —0 SON 1 1
Low limit *2 —— Reset 55 t 1
ALS 13 0 O——————— REg . :
STOP 14 o plorque fimit | TL 33 30m (98.4 ft.) or less L Y El
/S
T 5 & Forward s:zll((: end 'SP 30 ) N
*3 R on
STRT 160 = LSN 31
CoMm 35 VIN 34
COM 36 j_' ___________________ . : voD| 35
CLEAR 5 — l( — CR 32
i 1
CLEAR COM | 23 ™ ~ T 3G 15
PULSEF+ | 3 T ! — PP 20
L[ PuLSEF- |21 — i — PG 19 11,
PULSER+ | 4 s ! — NP 22
PULSER- (22 M 7 — NG 21
READY 7 bt l - RD 24
COM 26 — > r—
INPS 8 X Lt : ?\ PF 25
1 3 1
i ] ] 1]
PGO (24V) | ©! Lt ¥ L \\\ pisA| 1
PGOCOM |25 — - +——X4 OP 12
DOt VDD 36
=3 Zero-speed
PULSERA+ | 9 Al ! detection 2sp | 26
PULSERA- |27 ! Fault 27
PULSER B+ | 10 ! 16
PULSERB- | 28 HO%
Manual puise generator When connecting using an open
MR-HDPO1 collector, use the wiring below for
. 1 the section indicated by *:
Analog torque limit command (+)
+10 V/maximum current 2 A1SD75/ADT75 oNi
Monitor MAX. + 1mA meter 4 PULSEF ! ] PP 20 s
swings to one direction 7 PULSE COM | 19 [—} SG 15
8 PULSER | 2 —H NP |22
2m (6.6 ft.) or less PULSE COM | 20 J—/

1) ™1 : The connector pin numbers of the D75P2 indicate the same applications for axes 1 and 2.

2) *2: The high limit (FLS) and low limit (RLS) of the D75P2 are used in the home position return
retry function. Set them inside the servo limit switches.

3) "3: Limit switches for the servo (for stopping).

4) *4: Indicates the distance between the controller and amplifier.
The distance is 2 m (6.6 ft.) or less when an open collector is used.

5) *5: For the D75P2, set the pulse output logic selection to drive module in the extended
parameter 1 to “negative logic.”
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Appendix MELSEC-A
Appendix 4.3 Connection example of D75P2 and MR-J2- [0 A
. . . . . o5
(differential driver (open collector), negative logic °)
= =
Configure a sequence that disconnects
the MC by an alarm or emergency stop. HC-MF/HA-FF
series motor__
MR-J2-0A ; H
—————————————————————————— U v :
Power supply TE1 v !
3-phase 200 V AC W '
-------------------------- [ ;
1
k3
<. EMG____ | B - !
2 z¢ A3 :
pis TO----v '
24V DC 82, Eiectrom H
Servo-on signal off | agnetic brake |
Disconnected by an alarm 1 !
signal. ! !
10m (32.8 ft.) or less (2 m (6.6 ft.) or less) **
P— | ( ) 2m(6.6ft) ) » ! 3
i
i ST (- _________ 7 OPC kL : ;
PULSE F+ 3 — f — PP 3 :
L PULSEF- |21 — ) T PG 13 :
4 1 13 ( ] 1] 2 - 1
PULSERs | 4— f — NP |
PULSE R | 22 |—t—r v I NG 12
CLEAR 3 i’ ——+—1CR 8
CLEAR COM | 28 ——— ) — SG 10
READY | 7——+ [' bt RD 19
COoM 26 |1t > ———jcom| 9
INPS 8 —t - INP 18
. L CN3  \—----p,
\ i : )l( I : / 12 D [ R i A | RD
PGO(sV)  [24 -t I a— Lz 5 2 Thd . o
PGOCOM |25+ p. — ZR| 15 e o D)
e ] o
COM 3 24 VDC 11 LG - J — GND| Personal computer
COM 36 3 o i o ilable on the
LG 1 ! market
sD | Blade 1 cs
17 Near-point dog (5D _| Blade | DR
DOG Fion i =2 Extemal emergency CN1H ER
FLS 1 Servoon EMG[ 15
RLS -0 DR ooN] 5
STOP - SN vy R 7Y 4 MAX. 1mA
Proportional control 3 meter swings to
—O 8 it
£Hg Torque Imit 0 14 both directions
STRT pop e TML__fy 9 h
*3 Fi rd strok
PULSER A+ pra o MERATY | op [ 16 Siade
PULSER A- LSN 17
PULSER B+ [10]
PULSER B~ & 2m (6.6 1t.) orless
Manual pulse generator
MR-HDPO1
Fault
Zero-speed detection When connecting using an open collector,
Torque control in operation use the wiring below for the section indicated by *:
A1SD75/AD75 CN1A
Anatog torque limit PULSE F 1 l’ PP 3
+103 current PULSE COM | 19 | sG |10
PULSER | 2 H—Hne |2
2m (6.6 ft.) or less PULSE COM | 20

1) *1: The connector pin numbers of the D75P2 indicate the same applications for axes 1 and 2.

2) *2: The high limit (FLS) and low limit (RLS) of the D75P2 are used in the home position return
retry function. Set them inside the servo limit switches.

Limit switches for the servo (for stopping).

Indicates the distance betwsen the controller and amplifier.

The distance is 2 m (6.6 ft.) or less when an open collector is used.

For the D75P2, set the pulse output logic selection to drive module in the extended
parameter 1 to “negative logic.”

3) *3:
4) *4:

5) *5:
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Appendix 4.4 Connection example of D75P2 and MR-C [0 A

(differential driver (open collector), negative logic * )

Configure a sequence that disconnects r LT Optional external regenerative brake resistor
the MC by an alarm or emergency stop. ! 'r 2 :e?’i-:samotor
O—O
NF MC | c P ] !
ST [l
Power supply © ! — L TE1 |
1-phase 200 V AC {type A) L H
or ———C) QO H [ :
1-phase 1I00VAC (typeAt) “[-777TTTooTTToooTTTETOTTIOT !
MR-COA '
or :
MR-COA1 !
1
] . ]
Servo-on signal off :magnetlc brake:
Disconnected by an alam | i
signal. ! !
10 m (32.8 ft.) or less (2 m (6.6 ft.) or less) ™ ' '
} | CN2
075P2 ' !
P EE T . CN1 ) 1
hai | [ [ 1
PULSE F+ | SF—+ i’ et PP 9 . '
Ll PuLsErF- |21 a 3 — PG 10 1, i i
PULSERe | 4——i—i 1( — NP 7 ' :
PULSER- |22 — v; — NG 8 I, H
CLEAR §b—— |( T CcR 13
CLEAR COM |28 |—— g T sG 12
COM el 1 - 5
INPS HI g2 —T PF
pgo(av) | 6 —t | i Vs :
PGOCOM |25 A T oP
READY | Tl iy somoon o 12| O
DOG i Near-point d i Forward stroke end:)\c SON ki
FLS Tp| oarBONICOg o oozg Forve o o= ligp| 15
High limit +2| Reverse stroke end «y 3
ALS 1 — aQ_o LSN t
Low limit Fault ~ _BA1 5
STOP Ledr 0 04 ——9 ALM
CHG 15 ——O'D—————c—hh—‘ — v24 20
STRT 16 Ston swiths~o
COM 36
COoM 36
PULSER A+ When connecting using an open collector,
PULSER A~ use the wiring below for the section indicated by ™
PULSER B+ | 10
PULSERE= P::SSED 15//\0751 f—~—1 PP N 9
Manual pulse generator l
MR-HDPO1 PULSE COM | 19 SG 12
24V, 0.2 A or more PULSER |2 —H—H N | 7
24V power * PULSE COM | 20 ——l—-‘
supply - B

1) *1: The connector pin numbers of the D75P2 indicate the same applications for axes 1 and 2.

2) *2: The high limit (FLS) and low limit (RLS) of the D75P2 are used in the home position return
retry function. Set them inside the servo fimit switches.

3) *3: Limit switches for the servo (for stopping).

4) *4: Indicates the distance between the controller and ampilifier.
The distance is 2 m (6.6 ft.) or less when an open collector is used.

5) *5: Forthe D75P2, set the pulse output logic selection to drive module in the extended
parameter 1 to “negative logic.”
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Appendix 5

Connection Example with Servo Amplifier by Yasukawa

Appendix 5.1 Connection example of D75P2 and CACR (R series) (differential

driver, negative logic ™)

2m (6.6 ft.). max *2 CACR (R series)

D75P2 servo pack
PULSE F+ 21} puLs
PULSEF—_| 21 9| "PULS
PULSERs | 4 22| SIGN
PULSER- |22 10} -SIGN
CLEAR 5 28| cL
CLEAR COM|23 6] ov
PGO (24V) 6 ‘_1_k_ﬂ__} 37| pcot
PGOCOM |25 —0 o 8] S.ON
READY 7 Q_O— O\c 43| ALMBRST
INPS 80— G O————4 ¢ oo 126 NOT
COoM 26 - QO 41| poT
DOG ijNearpointdog 5, o 7| +24VIN
FLS 77 High limit |

Low limit
RLS 13 Qo
STOP 14 &———-—-—O\O——-——!'
CHG 15 Speed/position switch~—_ |
STRT 16 Start o o 24 G
COM
COM D> 124V
PULSER A+
PULSER A—
PULSER B+
PULSER B—

MR-HDPO1

1) The connector pin numbers of the D75P2 indicate the same applications for axes 1 and 2.
2) The high limit (FLS) and low limit (RLS) of the D75P2 are used in the home position return retry
function. Set them inside the servo limit switches.

3) For witing on the servo amplifier side other than above and shielding of respective signal lines,
see the manual for the servo amplifier.
4) *1: For the D75P2, set the pulse output logic selection to drive module in the extended
parameter 1 to “negative logic.”
5) *2: Indicates the distance between the D75P2 and CACR (R series) servo pack.
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Appendix 6 Connection Examples with Stepping Motors by Oriental _

Appendix 6.1 Connection example of D75P2 and VEXTA UDX2107 (differential
M =g s » b |
driver, positive logic ')
2 m (6.6 ft.) max *2
D75P2 VEXTA UDX2107
PULSE F+ 3 CW-
PULSEF- |21 CW+
PULSER+ | 4 CCW-—
PULSER-_[22 CCW+
PGO(24V) | 6 P5 V< oo H.OFF+
PGOCOM |25 1 5G <+ H.OFF—
READY ’ TIMING
INPS 8 oo coMm
COM 26 — <«——— O.H
PULSER A+ | @ sx :- 0 -E'F\‘/‘j;‘:a‘ Connect as necessary
PULSERA- | 27 \generator
PULSER B+ | 10— 'MR-HDPO1
28
PULSER B— 22 [Nearpointdogt. 2 f ,
DOG +5High limit : |
;tss’ 13 Low limit )
STOP [ — b
CHG 15 z:et:td/posmon switch S~
STAT 16 2 5o D> 24 G
CcoM 35
CoM 36 D> P24V

The connector pin numbers of the D75P2 indicate the same applications for axes 1 and 2.
The high limit (FLS) and low limit (RLS) of the D75P2 are used in the home position return retry

1)
2)

3)

4)
5)

function.

For wiring on the stepping motor drive side other than above and shielding of respective signal

lines, see the manual for the stepping motor drive.

*1 : The default puise-output logic to the D75P2 drive module is “positive logic.”
*2 : Indicates the distance between the D75P2 and VEXTA UDX2107.
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Appendix 6.2 Connection example of D75P2 and VEXTA UPD (differential driver,

positive logic ")

2m (6.6 ft.) max *2

D75P2 VEXTA UPD
PULSE F+ 3 CW-—
PULSEF- |21 CWi+
PULSE R+ 4 CCW-
PULSER- {22 CCW+
PGO(24V) | 6 P5V < oo H.OFF+
PGOCOM |25 l 5G< H.OFF—
READY TIMING
INPS COM
COM <«——— O.H
PULSER A+ Connect as necessary
PULSER A-
PULSER B+
PULSERB- [28|—— " 1O

INearpointdogt- = e
EE’SG 11 ; High limit :
ALS T3 |Low limit |
STOP il I
CHG 15 EEedIEiﬁon switch o )
STAT 6 orart oo >246G
COM 35
COM 36 —4> P24V

The connector pin numbers of the D75P2 indicate the same applications for axes 1 and 2.
The high limit (FLS) and low limit (RLS) of the D75P2 are used in the home position return retry

1)
2)

5)

4)
5)

function.

For wiring on the stepping motor drive side other than above and shielding of respective signat

lines, see the manual for the stepping motor drive.

*1: The default pulse-output logic to the D75P2 drive module is “positive logic.”
*2 : Indicates the distance between the D75P2 and VEXTA UPD.
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Appendix 6.3 Connection example of D75P2 and VEXTA-FX (differential driver,

positive logic ™)

2m (6.6 ft.) max *2

D75P2 VEXTA-FX
PULSE F+ 3 12| Forward pulse input
PULSEF- |21 11{Forward pulse input
PULSE R+ 4 10| Reverse pulse input
PULSER— |22 9 | Reverse pulse input
CLEAR 5 22| Counter clear input
CLEAR COM | 23 21|Counter clear input
PGO ¢S o—————1 33| Hold off input

PGO COM 34 |Hold off input

READY -«———— 15| Encoder phase A output
INP -<«———— 13| Encoder phase B output
COM 23 |Encoder phase Z output
PULSER A+ «—— 29 | positioning complstion output
PULSER A- «— 25 | Alarm output

PULSER B+ 16 | Encoder phase A output
PULSER B— Q) 14 | Encoder phase B output
DOG 1 oo—# 5G<- 24 [Encoder phase Z output
FLS 12 p 30 | positioning completion output
ALS 13 b 26 | Alarm output

STOP 14 o o—+¢ 2 |Grounding

CHG 50— P5 V<t 1{Common input

STAT 16 oo > P24V

coM 35

COM 36 D>24G

1) The connector pin numbers of the D75P2 indicate the same applications for axes 1 and 2.

2) The high limit (FLS) and low limit (RLS) of the D75P2 are used in the home position return retry
function.

3) For wiring on the stepping motor drive side other than above and shielding of respective signal
lines, see the manual for the stepping motor drive.

4) *1: The default pulse-output logic to the D75P2 drive module is “positive logic.”
5) *2: Indicates the distance between the D75P2 and VEXTA FX.
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Appendix 6.4 Connection example of D75P2 and VEXTA UDX2107 (open collector

method, negative logic )

2m (6.6 ft.) max *2

prsPe VEXTA UDX2107
PULSE F 1 e
PULSE COM | 19 vl
PULSER 2 CCW-
PULSE COM | 20 oo
PGO(24V) | © PS5V < 5o E OFFT
PGOCOM |25 ] 56 < Dot
EEADY : TIMING
INPS 8 oo o
COM 26 — :
PULSER A+ | 9 B) ) Manual c 4 0OH
1 pulse onnect as necessary

PULSER A~ f; | generator
PULSER B+ . — : MR-HDPO1
[P)léléSER B~ 7 Near-point dog L =< _:

High timit ° 0 ‘*[
FLS 12 —
ALS 13 Low limit (

Stop
STOP 14 —
CHG i :peed/posltlon switch |

tart °

STAT 162 5o > 24 G
COM 35
COM 36 > P24V

1) The connector pin numbers of the D75P2 indicate the same applications for axes 1 and 2.

2) The high limit (FLS) and low limit (RLS) of the D75P2 are used in the home position return retry
function.

3) For wiring on the stepping motor drive side other than above and shielding of respective signal
lines, see the manual for the stepping motor drive.

4) *1: For the D75P2, set the pulse output logic selection to drive module in the extended

parameter 1 to “negative logic.”
5) *2: Indicates the distance between the D75P2 and VEXTA UDX2107.
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Appendix 6.5 Connection example of D75P2 and VEXTA UPD (open collector

method, negative logic " )

2m (6.6 ft.) max *?

D75P2 VEXTA UPD
PULSE F 1 Cw-—
PULSE COM | 19 CW+
PULSER 2 ggx_
PULSE cOm | 20 N
PGO(24V) | 6 P5 V< o o— H.OFF+
PGOCOM |25 1 5G< H.OFF—
READY 7 TIMING
INPS 8 —6 o CcoM
COM - 26 = -« O.H
PULSERA+ | (© 1: gﬁ;’:a' Connect as necessary

PULSER A- | 27 | generator

PULSER B+ 12(; — ' MR-HDPO1

1

PULSER B- 13 Near-point dogL =< 4 \C

DOG 1 High imit |

;II-; 3 Low limit .

STOP AR5~ 4

CHG 15 Speed/position switch—__ b

STAT Tp St oo D>24G

COM 35
.COM 36 D> P24V

1) The connector pin numbers of the D75P2 indicate the same applications for axes 1 and 2.
2) The high limit (FLS) and low limit (RLS) of the D75P2 are used in the home position return retry

function.

3) For wiring on the stepping motor drive side other than above and shielding of respective signal

lines, see the manual for the stepping motor drive.

4) ™1 : For the D75P2, set the pulse output logic selection to drive module in the extended

5)

parameter 1 to “negative logic.”
*2 : Indicates the distance between the D75P2 and VEXTA UPD.
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Appendix 6.6 Connection example of D75P2 and VEXTA-FX (open collector method,

negative logic " )

2m (6.6 ft.) max *2

D75P2 VEXTA-FX
PULSEF 1 12| Forward pulse input
PULSE COM | 19 11| Forward pulse input
PULSE R 2 10 | Reverse puise input
PULSE COM | 20 9 | Reverse pulse input
CLEAR 5 22| Counter clear input
CLEAR COM |23 21/ Counter clear input
PGO(24V) | 6 ¢— 6 o———————1 33| Hold off input
PGOCOM_ |25 34 | Hold off input
READY 7 Q_0— <«——— 15| Encoder phase A output
INP 8 S o- «——— 13| Encoder phase B output
ggrs — 23 SV Mol zg Enc??dgr phase Z output

Al | pulse - Positioning completion output
PULSERA- |27 O) ! generator «——1 25| Alarm output
PULSER B+ | 10— (©) | MR-HDPO1 16 | Encoder phase A output
PULSERB- |28 oV LJ 5G < 14| Encoder phase B output
DOG 1 ~5To- 24 Encoder phase Z output
FLS 12— 0—9 30 | posttioning completion output
RLS 13 b 26 | Alarm output
sSTOP 14 o o——9 2| Grounding
CHG f}—----oGo—9 P5 V<t 1| Common input
STAT 16 —0 > > P24V
COM 35
COM 36 D> 24 G

The connector pin numbers of the D75P2 indicate the same applications for axes 1 and 2.
The high limit (FLS) and low limit (RLS) of the D75P2 are used in the home position return retry

1)
2)

3)
4)

5)

function.

For wiring on the stepping motor drive side other than above and shielding of respective signal
lines, see the manual for the stepping motor drive.
*1 - For the D75P2, set the pulse output logic selection to drive module in the extended

parameter 1 to “negative logic.”

*2 - |ndicates the distance between the D75P2 and VEXTA FX.
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Automatic trapezoid acceleration/deceleration
An operation whose diagram of time and speed forms a

trapezoid.
\( Deceleration

Acceleration

SpeedI

———> Time

Backlash compensation
When the rotation direction is changed from forward to
reverse, a play (backlash) may be created between the
engaged gears. The same goes with screws. In
positioning, a leftward feed by 1 m is not sufficient to
return to the original position following a rightward feed
by 1 m, but returning to the original position requires an
extra feed corresponding to the amount of play. This
play is compensated.

Forward rotation Ve
e R g

Backlash

1m (rightward) The machine does

not move

Backlash

1 m (leftward)

(leftward feed)

Backup function

1) The function to retain sequence programs and
device statuses stored in the RAM memory of the PC
CPU even during power failure.

2) The tunction of an absolute-position system to retain
the present value even during power failure.

3) Datain the CPU (sequence programs, parameters,
positioning data, etc.) are read via a peripheral
device when changing the CPU module, and loaded
after the change has been completed.

A-25

Ball screw

A type of screw that has balls lined up in the engaging
section just like a ball bearing. Produces no backlash
and can be rotated with a small force.

Female thread

Male thread

BCD (Binary Coded Decimal)

1) An abbreviation for “binary coded decimal,” or BCD
code to be precise. BCD codes are binary numbers
representing decimal numbers, since binary numbers
such as on (1) and off (0) used by calculators and
PC’s are difficult to understand for people. Digital
switches and displays operated by people often use
BCD codes. The figure below shows the significance
of bits. A 16-bit code and 32-bit code can represent
a number between 0 and 9,999, and 0 and
99,999,999, respectively.

e

4000 + 1000 + 800 + 40 + 20 + 10 + 2 = 5.872
B15B14B13B12B11B10 B9 B8 B7 B6 BS B4 B3 B2 B1 B0
foi1ioi1f1ioioiofoit1i1i1]0t0i1:0]5872 -
8 Qo o o o 9 @ <+ N -

S © ®© ¥ «
K

4000
2000
1000
8000

400

2) The BCD instruction converts a binary number (BIN)
to a binary coded decimal (BCD).
It is used to display the data output from the PC on a
digital display.
The figure below shows an example of 16-bit ' :
conversion:

BIN code
167

[

Positive/
negative
16384) ©

BCD code [
167 S

40001 ©

(=]
«©

Bias speed at start
Although a large torque is required when the machine
starts operating, torque is often unstable at speed 0 )
when a stepping motor is used. Starting can be )
" smoothly done if it is made at a specific speed from the :
beginning. This is the speed set when making such .
start.

Full speed

—
Bias speed

Speed 0
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BIN Binary
1) Binary number, or binary code to be precise.

PC’s and similar devices indicate electrical on and off
using binary numbers of 1 and 0, respectively. The
figure below shows the significance of bits.
Since MELSEC uses the most significant bit (B15) to
distinguish a positive number (0) from negative
number (1), 15 bits up to B14 are valid.

128+32+4+2+1=167

B15B14B13B12B11B10 B9 B8 B7 B6 BS B4 B3 B2 Bt BO
0'0/0:/0]0:010:0]1:0i150f0i1:1}1[167
215 2‘4 213 2‘2 211 210 29 28 27 28 25 2‘ 23 22 21 20

n [} n n ] (] 1 [} 1t [} n n u [}

Buffer memory

A memory in which data is stored temporarily. External
data is stored here temporarily and used for program
operation before being input to the CPU’s data memory.
Since the buffer memory enables write and read of the
latest data, it is used by positioning modules.

[+ ] QN © © T N © 0O ¥ N O ©O < N T
© O O O ¥ N v DN O M -

N O - O © O I N v

A © ® & N

® -

2)

The BIN instruction converts a binary coded decimal

(BCD) code to a BIN code.

It is used to input to the PC the data indicated by
digital switches. The figure below shows an example
of 16-bit conversion:

BCD code [
167

8000] o

BIN code
167

64—

16]1°

1024 | ©

512|©

28| @

32|

2561 =

0

16384 | ©

8192)1 o

4096|©

2048| @

Positive/
negative

Bipolar drive constant-current system

A stepping motor drive system. In this system, the
direction of excitation current applied to the stator coils is
reversed between two directions of positive and
negative. The motor coils are used effectively so that a
large output torque can be obtained at low speed.

i |
L |

Basic bipolar drive circuit (bridge system)

=

=

=
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CPU Positioning moduie
Data Bus Buffer
memory <: memory |« External data
Data moves via
instructions
Write - - - TO
Read - - - FROM
BUSY

Operation is in progress. Busy. During positioning
operation or dwell time.

CCW (Counter-Clockwise)
Rotations in the counter-clockwise direction. The

rotation direction of a motor is determined as seen from
the shaft end. See also “CW.” -

CHANGE signal
The change signal is an external signal used to start
position control when speed control of speed/position
control is currently performed.

Circular interpolation
An automatic operation as if to draw a circular during
positioning in which two motors that respectively perform
horizontal feed and vertical feed are operated
simultaneously.
Usually, circular interpolation is performed in units of 90
degrees, being used to create a circle or avoid an
obstacle along the way.
See “Interpolation operation” and “Linear interpolation” in
the glossary.

Collision

Command pulse
See “Feed pulse” in the glossary.

Control unit
A basic data item used for positioning. Specify either
mm, inch, degree or pulse.
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COPY

To copy means to transfer a section of the editorial
screen to another location.

CP (Continuous Pass) control
The continuous pass is a type of control in which
operation follows an uninterrupted path, such as uniform
speed control.

Creep speed
A very slow speed of movement.
Since it is difficult for the machine to move at high speed
then come to a complete stop very quickly, the speed
must be switched to creep speed first.
See “Near-point dog” in the glossary.

Current loop mode

A servo control mode used in positioning. This mode is
used to control torque using current. Also called “torque
loop mode.”

See “Position loop mode.”

Cursor

A point on the display screen of a peripheral device or
CRT used to attract attention of the user.

Display screen

Cursor

CW (Clockwise)

The same rotation direction as the hands of a clock.
The clockwise rotation seen from the end of the motor
shaft.

D/A (Digital-to-Analog) converter

A device capable of converting the number of pulses,
which is a digital value, to an analog voltage (or

current) value.

Number of
puises
0t0 80,000 /> D/A

—— Voltage Oto + 10V
pulses/sec. ’
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Data number
When positioning involves two or more points,
respective positions are specified as number 1, number
2, number 3 and so on, and positioning is performed in
order of the number. Up to number 600 can be specified
with the D75P2.

No.4
No.2

No.1 No.5

Deceleration time
The deceleration parameter is the time identical to the
acceleration time.
Since it refers to the time needed to stop the movement

from the speed limit value, the deceleration time
decreases proportionally as the set speed is lowered.

Speed limit value

Set speed

1
]
i
!
1
I
T

Speed 0

Time
[F IR
1

Deceleration speed

Differential output type

A type of feedback pulse output from an encoder.
Instead of outputting only one signal, a pair of signals,
namely the target signal and another signal having the
opposite polarity, are output simultaneously. This type
is used for high-speed signal transmission including /O
of pulse chains, since it provides such advantages as
high-frequency transmission and noise resistance.
Generally, the transmitting side is called the “driver’
while the receiving side is called the “receiver.” A
dedicated IC is used.

Command device: Servo amplifier
UL
&
‘ : j:
o
Driver : LI Receiver
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Digital bus connection Dynamic brake
Generally, pulse chains are used for commands that are Used to stop the motor rapidly without causing it to run
output from the positioning module to servo amplifier. in freely when a protection circuit such as for the power
recent years, however, digitization of various devices failure or emergency stop (EMG signal) is activated, by
has given rise to a method in which bus lines of CPUs of inducing a short-circuit between servo motor terminals
the positioning module and servo amplifier are via a resistor and consuming the rotational energy as
connected. Using this method, a highly accurate system heat.
can now be configured. Since braking power is generated only while a motor that
The MELSEC AD70D, AD774M, A171SCPU and generates a large brake torque by the use of an
A273UCPU modules use this digital bus connection. electromagnetic brake is rotating and there is no
retaining power during stopping, use a mechanical brake
Dog signal in conjunction with the dynamic brake to prevent the
The near-point dog used in home position return. upper and lower axes from falling down.
Droop pulse
Since the machine has inertia (GD?), it is subject to
delays and cannot follow a speed command if the Electromagnetic brake
command is transmitted directly from the positioning . . . . -
module. Equipped in motors with electromagnetic brake, it is

used to prevent slipping due to power failure or fault that
may occur while axes are driven up and down, or for
protection in the stopped state.

Non-excitation operation brake.

Thus, when using a servo motor, speed command
puises are kept in the deviation counter so that their
transmission is delayed.

Droop pulses refer to the pulses kept in the counter.
When stopping, the error counter releases all puises and

troni
the count becomes 0. Electronic gear

A function to electronically reduce or increase command
pulses sent from the pulse command module, by

1,000 80 o . :
pulses 22?::;?8 puls%s multiplying them by an integer or inverse number (1/50
1 Tinthe D/A  [—= Voltage to 50). Therefore, the speed and travel increment of
counter positioning can be controlled using the electronic gear
ratio.

Drive module
Commands (such as pulses) issued from the positioning
module are low in voltage and current, and thus lacking
the level of energy needed to drive the motor.
This device is used to increase the (pulse) width so that
the motor can be driven. An auxiliary component of the
servo motor or stepping motor. Also called “servo
amplifier.”

Positioning .
module Drive module @

Power supply

Emergency stop
Since the D75P2 does not have this capability,
considerations are necessary such as turning off the
servo power from outside the PC.

Drive module ready
A signal indicating that the motor drive module is in a
ready complete status.
it remains off while the drive module power is off or
during fault.

Dwell time
The time required to clear droop pulses in the error
counter immediately upon completion of positioning. If
the dwell time is too short, the position becomes

~ inaccurate.
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Encoder Error reset

A device that converts input data to binary signals of on Resets all errors concerning both axes. If the cause of
and off. A type of pulse generator. An encoding device. any error has not been removed upon reset, an error

occurs again.

For main signals

For the zero signal

External regenerative brake resistor

Code disk Called “regenerative brake.”

When a machine is driven by a motor, power is normally
supplied to the motor from the amplifier. However, the
rotational energy of the motor and machine flows back to
the amplifier (regenerates) when the motor decelerates
or decreasing load is applied.

Light-receiving element |ndex scale  Light source The external regenerative brake resistor is used to
{photo transistor) (light-emitting diode) provide a regenerative braking ability at stopping by
consuming the regenerative energy via a resistor and
producing regenerative brake torque.

Used when acceleration/deceleration is performed at

: high frequencies.
Light source (LED) . 9 q B
Collimating lens

Input shaft

Rotary encoder

Feed puise

The pulses given from the positioning module to the
servo motor or stepping motor. Also called “command
pulse.”

Index scale

Feed screw

The base screw used in a mechanism that performs
positioning by rotating a screw. In many cases a ball
screw is used to minimize backlash and dimensional

Linear encoder

Error correction

When the machine has a dimensional error and sending errors.
a command of 1 m from the D75P2 has resulted in an
actual dimension being shorter or longer than 1 m, the Positioning od screw

error is compensated. For example, if the actual

dimension is smaller than 1 m, an extra dimension 1 rotation mﬁmm
corresponding to the difference is fed so that positioning by motor "7
is performed correctly for 1 m. < Lead

. (feed per screw rotation)

Error counter

Provides two functions shown below: Feedback pulse .

1) Counts command pulses sent from the D75P2 and A method to confirm by returning the pulse chain
sends their count value to the D/A converter. whether or not action took place according to the

2) Subtracts feedback pulses from command pulses, command issued during automatic control. If the action
and drives the motor using the error of command differs from the command, a correction command is
pulses from feedback pulses (droop pulses). The issued. When 10,000 pulses are output as commands
motor is operated until the number of command and 10,000 pulses are returned, the difference is 0. Also
puises becomes 0. called “return pulse.”

See “Error counter.”
Command

I
pulse Errort D/A vor - @ FD
counter converter Abbreviation for “floppy disk.”

‘L See “Floppy disk.”
Feedback pulse
PLG ) Encoder FDD

Abbreviation for “floppy disk drive module.”
See “Floppy disk drive module.”
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Fixed-dimension feed

To feed fixed dimensions in order to cut sheets, bars,
etc., to the specified dimensions. Often performed using
the increment system. The present value will not be
accumulated even when feed actions are repeated.

Flash memory
Stores parameters and positioning data, and backs them
up without using batteries.
Since no battery is used, battery maintenance is not
required.

Floppy disk
A disk-shaped magnetic storage device. A flexible disk.
Depending on the size, 5-inch and 3.5-inch disks are
available. Information is stored along concentric circles.
Used commonly, since the memory capacity is large and
the write/read time is short. Abbreviated as FD.

Concentric circles
represent tracks.

Tracks are partitioned
into fan-shaped sections
called sectors.

Sector (a unit of capacity)

Floppy disk drive module

A device that reads and writes the contents of a floppy
disk.

Read/write is performed by rotating a floppy disk using a
motor. Abbreviated as FDD.

FLS (Forward Limit Switch) signal

Input signal XnB, which indicates that the high limit
switch (having a contact-b configuration and carrying
current in a normal status) located outside the
movement range of positioning control was activated.
Positioning operation stops when the external FLS
signal (contact b) is turned off (becomes non-
conductive).

Formatting
To initialize a disk.
An operation to write rules and indexes to a disk. Thus,
the memory capacity of the disk is reduced by the
amount required for the rules and indexes.
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Gain

To change the ratio of two values that are in direct
proportion to each other; in a graph, to change the slope
of characteristic.

’

e T Gain is increased

rd
’
13 7
'I
4
10 I’
P
’
’
4
.
Output L
,I
/' _____ Gain is decreased
- O
A 10
4 Input

When 10 is output for the input of 10, the output can be
changed to 12 or 5 by changing the gain.

G code
A coded 2-digit numeric value (00 to 99) used to specify
the control function for the axis of an NC device. Also
called “G function.” 4

Examples
GO01 Linear interpolation
GO02 Circular interpolation CW (clockwise)
G04 Dwell
G28 Home position return
G50 Master-axis maximum rotation setting

GD’
Inertial moment. The total sum of the mass dm of each
very small section constituting an object, being multiplied
by the square of distance r between the section and a
fixed straight line. 1=]¢¥dm
The relationship with GD? is given as 4gl, where g is
gravitational acceleration.

Guidance
An explanatory text.

Hard disk memory

A disk-shaped magnetic storage device. While the
floppy disk is soft and flexible, this disk is hard, thus
called the “hard disk.” Available sizes include 5-inch,
3.5-inch and 2.5-inch. Hard disks have larger memory
capacities and are more expensive than floppy disks.
Read/write is performed by rotating the disk. Although it
is in many cases impossible to change hard disks as can
be done for floppy disks, hard disks comprise a stack of
many disks, each with a head.
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HD Home position return data _
Abbreviation for “hard disk.” Data necessary to return the current position to home
See “Hard disk memory.” ' position. Determined during the designing stage of a

machine, and changing this data later requires a design

High-speed mechanical home position return change for the machine.

Positioning to home position is performed at a specified Since home position is the reference point of positioning,
high speed by executing the positioning data after it is better to perform home position return following the
replacing the mechanical home position address with power failure occurred during positioning or when the
positioning-data address, without detecting the near- position has been moved manually by switching off the
point dog. power, since the present value of the positioning module
(Valid after home position return using the near-point is not correct. When home position return is performed,
dog has been performed at least once.) movement occurs in search of the near-point dog
regardless of the present value, and stops at home
Command speed for the positioning data position. At this time, the present value is rewritten by

the home position address. Data cannot be written
during positioning. For the D75P2, data must be written
for both axes.

Home position See “Near-point dog” in the glossary.
AN Home position return method
Dog switch

The following home position return methods are

iee vailable depending on the structure and stoppin

High-speed home position return a pending . clure an Pping
accuracy of the machine.

Retums to mechanical home position at the home Home position return can be performed by writing the
position return speed without detecting the near-point parameters and home position return data. :

dog. 1) The method that uses the zero signal

(Valid after home position return using the near-point 2) The method to stop the movement using a stopper
dog has been performed at least once.) and the motor based on dwell time

3) The method to stop the movement using a stopper
and the motor by limiting the torque

4) The method to stop the movement based on the
travel increment after near-point dog turned on

Home position return speed

Home position Home position return request
NN A signal that tums on when abnormality affecting the
Dog switch D75P2 is detected. This signal turns on under the
following conditions:
HOLD 1) Atpower-on
For the AD71, this is a status where the module itself is 2) When a stop command is issued during positioning
in error. 3) When the PC ready is turned off
Holding. 4) When a parameter or home position return data is
changed
Home position 5) When test operation for the following is selected from

a peripheral device:

A position used as the reference of positioning. Home position return

Positioning cannot be started unless a reference point is

Positioning
set. JOoG
Usually, home position is set at the low or high stroke
limit Manual pulse generator

6) At home position return start
This is used as reference It is up to the user’s choice whether or not to perform
/ home position return in these cases.

I >
¥

Home position
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Home position shift function

The position of home position can be shifted in the
positive or negative direction after executing home
position return, by specifying a shift amount from the
home position position.

A position other than the zero position or outside the dog
switch range can be set as home position.

Increment system

A system in which positions are indicated by the
specified direction and travel distance by assuming the
present value as 0. Relative address system. Used for
fixed-dimension feed, etc. C.f., absolute system.

r4
o
N
Z
=]
w

]fll
o W

Stop No.1

|

Right Right

Number 2 is positioned at Omm
to the right of number 1.

Incremental encoder
A device that simply outputs on/off pulses according to
axis rotations. The 1-phase type uses A puises only,
and the axis rotation direction cannot be determined.
The 2-pulse type uses two pulse chains of A and B, and
the rotation direction is determined forward if B turns on
while A is on, and reverse if A turns on while Bis on. A
type that uses the home position signal is aiso available.
Incremental encoders can output 100 to 100,000 pulses
per axis rotation and are a type of encoder most
commonly used.

A-signal slit
Slit disk

Photo
transistor

A Light-emitting diode
ot

. ;fB
NSy

z Home position signal slit

Rotating

__[ 11 signal per axis ro
Hoem position ssgnal 1 signal per axis rotation
Output waveform 2 phases + home position output

Inertia
A characteristic of an object to try to retain the current

status unless external forces are applied. Inertial

moment.
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Input terminal
An external input to the D75P2 provided in the form of
pin connector wired by the user.
Connected to the motor drive module or machine.
¢ Drive module réady signal
+ Stop signal
Since input terminals have no direct relation to the
program, input number Xn is not used.

Interlock

A condition that blocks the next action until the action
currently in progress is completed. Used to prevent
damage to or malfunction of the device.

Y1
+—t }{T YO Forward rotation
.
YO . N <
+— )’I Y1 Reverse rotation

Interpotation operation

To operate two motors simultaneously to produce
synthesized movement. The positioning distance,
acceleration/deceleration time and speed can be set
freely for the two motors, and these settings are
synthesized to draw lines and circles. Types of
interpolation operation inciude linear interpolation and
circular interpolation.

Inverter
A device that converts direct current to alternating
current. In reality, it refers to an entity that controls the
motor rotation speed by converting the commercial
frequency of 50 Hz or 60 Hz to a direct current, then to
an alternating current of 5 to 120 Hz, thereby changing
the number of motor rotations.

JOG

Jogging. Stop-and-go movements at small increments.
Inching.

Parameter setting is necessary to perform JOG
operation. However, if the operation remains on for a
long duration of time, it is turned off at the stroke high
limit.

kPPS

Abbreviation for “kilopulses per second.”
The number of pulses per second. 80 kPP3
corresponds to 80,000 pulses per second.
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Limit switch

A switch provided for safety reasons at both ends of a
movement device to stop the moving object.

A circuit is created that forcibly turns off the power when
the contact is activated by the moving object itself as it
pushes the switch. When the actuator shown in the
figure is pushed, the micro switch located inside is
activated. Various other types are available.

Push plunger

Rubber cap

Lead wire Case

Limit switch output

An external limit switch is made unnecessary by
outputting the same signal as the on/off of the limit
switch. Based on the data set in advance for each axis,
the on/off signal of the limit switch data corresponding to
the actual cusrent value address of each axis is output
externally.

Micro switch

Linear interpolation

An automatic operation to obtain diagonal, linear
movement during positioning in which two motors that
respectively perform horizontal feed (X) and vertical feed
(Y) are used simultaneously.

With the D75P2, interpolation combining axes 1 and 2 is
possible, but the same positioning number must always
be used. See “Interpolation operation” in the glossary.

No.9

Vertical feed

No.8
Horizantal fasd

Load inertia ratio

GD/DGW
See “GDZ.”
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Low-inertia motor

Used when acceleration/deceleration needs to be
repeated frequently.

The rotor diameter is reduced so that the inertial moment
drops to around one third of that of a standard motor,
while the dimension in longitudinal direction is extended
to make up for the torque.

The load inertia ration should ideally be 1 or less.

M (Machine) code

An auxiliary function to perform drill change, clamping,
loosening, raising/lowering of the welding electrode and
various displays such as ganged operation during
positioning.

Two modes -- AFTER and WITH -- used depending on
when the code is turned on.

While the M code remains turned on, the next
positioning is not started. The code is turned off using a
sequence program.

When using the M code, the user assigns a code
number between 1 and 255 (1, clamping; 2, loosening,
etc.). Comments can be attached to 19 M codes to be
monitored by a peripheral device or displayed externally.
See “AFTER mode.”

See “WITH mode.”

Machine feed value

Stores the home position address upon completion of
home position return.
Stores the current position in machine coordinates
specified by the machine, based on the home position
return address.
Does not change even when the present value is
changed.

Machine name

A code of up to eight characters in the file name that the
user can freely specify. Alphabetical characters (capital
letters), numbers and a - sign can be used. The first
character must be from the alphabet.

As long as identifiers are different, the same machine
name can be assigned to multiple items on the same
floppy disk. For example, the sequence program and
positioning data may have the same machine name.
Soc “File name.”
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Manual pulse generator

A device that is turned manually to generate pulses.
Used when performing precise positioning manuaily.

Model by Mitsubishi Electric
(model name: HD52B)

Master axis

The side whose positioning data is given priority for
execution during interpolation operation. For example,
either the X or Y axis, whichever has the longer travel
distance, becomes the master axis during positioning,
and the speed of the master axis is used while that of
the slave axis is ignored.

Multi-pulse phase

A combination of two or more pulses of different phases.
Examples include a 2-phase pulse.

Phase A _,_I I_l H I—l__
Phase B _I I-_] I_I I——l I—
Phase Z -—’l Phase difference I'—I_

(zero signal)

Muitiplying rate setting
Same as “P rate.”
See “P rate” in the glossary.

NC (Numerical Control) language
The code punched on paper tape to give processing
instructions to an NC device.
NC languages include EIA code (EIA language), ISO
code (1SO standard) and JIS code (JIS standard).
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Near-point dog

A limit switch placed before home position. When this
turns on, the feed speed is switched to creep speed.
Thus, the duration of time during which the switch
remains on must be longer than the time needed for the
feed speed to decelerate to the creep speed.

Feed speed

Creep speed

) D

E ——

1
¥
Time ON OFF

Near-point dog

Numerical control
A device that performs positioning of a higher level.
Three axes or more can be controlled with high accuracy
at high speed. Complex curved lines and planes can be
controlled.

1-2 phase excitation system

A method to excite stepping motor coils in a fixed order.
In this system, the first phase and second phase are
excited alternatively.

Operation pattern

Determines the action to take place following the
execution of positioning data.

1) If “end” is selected, movement stops upon
completion of positioning.

If “‘econtinue” is selected, the next data number is
executed automatically upon compietion of current
positioning.

If “locus” is selected, the next data number is
executed automatically by changing the speed but
without completing current positioning.

2)

3)
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Appendix 7 Connection Example with Servo Amplifier by Toei Electric

Appendix 7.1  Connection example of D75P2 and VLASE 010P (differential driver,
egn x_ * :
positive logic ')
2m (6.6 ft.) max *
D75P2 VLASE 010P
PULSE F+ 3 101 Fpa
PULSE F- {21 11} FPA
PULSE R+ 4 8| FMB
PULSER- |22 9| FMB
CLEAR 5 13| cms
CLEAR COM | 23 : -‘[ 12| 246
PGO(5V) |24 > P5V o 50| RUN
PGOCOM |25 5| zpc
. P5G < 4! 5G
READY 7 46| mpy
INPS 451 NP
26| pagv

COM 7 Manual

PULSER A+ o) pulse

PULSER A- 1 generator

PULSER B+ ! MR-HDPO1

A

igh limit

FLS 1 oW lmit - !

RLS 13 Sto Q.0 > 24 G

STOP 4 S e:d/ osition switch !

CHG 15 —é;’—aﬁ—p——o\o——-—o

STAT 16— o—

COM 35 > P24V

The connector pin numbers of the D75P2 indicate the same applications for axes 1 and 2.
The high limit (FLS) and low limit (RLS) of the D75P2 are used in the home position return retry

1)
2)

3)

4)
5)

function. Set them inside the servo limit switches.

For wiring on the servo amplifier side other than above and shielding of respective signal lines,

see the manual for the servo amplifier.

*1: The default pulse-output logic to the D75P2 drive module is “positive logic.”

2 : Indicates the distance between the D75P2 and VLASE 010P.

A-21



Appendix MELSEC-A

Appendix 8 Connection Example with Servo Amplifier by Matsushita
Electric Industries

Appendix 8.1 Connection example of D75P2 and MSD5A3A1X (differential driver,
positive logic ")

- 2 m (6.6 ft.) max ™2

D75P2 MSDSA3A1X
| PULSEF+ | 3 5] PULS+

pULSE F- | 21——{120Q, 1/2W] 6| PULS

PULSER+ | 4 7| SIGN+

PULSE R- | 22——{1200, 1/2W} 8| SIGN-

CLEAR 5 13| CL

CLEAR COM| 23 27| S-RDY

PGO (24 V) 11| com+

PGO COM SO 12| SRV-ON

READY ¢———< o—————— 10| ZEROSPD

INPS ¢ —o0o—————— 35| C-MODE

CcOoM ¢——G6 o———— 31| A-CLR
| PULSER A+ ———a o————— 30| COWL

PULSER A- —Q O—— 29| CWL

PULSER B+ 28| COM-

PULSER B-

DOG

FLS

RLS

STOP

CHG

STAT —>24G

COM

COM D> P24V

1) The connector pin numbers of the D75P2 indicate the same applications for axes 1 and 2.

2) The high limit (FLS) and low limit (RLS) of the D75P2 are used in the home position return retry
function. Set them inside the servo limit switches.

3) For wiring on the servo amplifier side other than above and shielding of respective signai ines,
see the manual for the servo amplifier.

4) *1: The default pulse-output logic to the D75P2 drive module is “positive logic.”

5) *2: Indicates the distance between the D75P2 and MSD5A3A1X.
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Appendix 9 Station Numbers - Remote I/0 and Remote Register

Conversion Table

Station number RX, RY RWw, RWr Refreshing device
Hexadecimal Decimal Decimal RX RY RWw RWr

1 Oto 1F 0 to 31 Oto3

2 20 to 3F 3210 63 407

3 40 to 5F 64 10 95 8to 11

4 60to 7F 9610 127 12t0 15
5 80to 9F 128 to 159 16t0 19
6 A0 to BF 160 to 191 201023
7 CO0to DF 192 t0 223 24 t0 27
8 EOQto FF 224 to 255 28 to 31

9 100to 11F 256 to 287 321035
10 120 to 13F 288 to 319 36 to 39
1 140 to 15F 320 to 351 4010 43
12 160 to 17F 352 to 383 44 t0 47
13 180 to 19F 384 to 415 4810 51
14 1A0 to 1BF 416 10 447 52 t0 55
15 1C0Oto 1DF 448 to 479 56 to 59
16 1EQ0 to 1FF 480 to 511 60 to 63
17 200 to 21F 512 to 543 64 to 67
18 220 to 23F 544 to 575 681071
19 240 to 25F 576 to 607 721075
20 260 to 27F 608 to 639 761079
21 280 to 29F 640 to 671 80 to 83
22 2A0 to 2BF 672 to 703 84 to 87
23 2C0 to 2DF 704 to 735 88 to 91
24 2E0 to 2FF 736 to 767 92 t0 95
25 300 to 31F 768 to 799 96 to 99
26 320 to 33F 800 to 831 100 to 103
27 340 to 35F 832 to 863 104 to 107
28 360 to 37F 864 to 895 10810 111
29 380 to 39F 896 to 927 112t0 115
30 3A0 to 3BF 928 to 959 116t0 119
31 3C0 to 3DF 960 to 991 120t0 123
32 3E0 to 3FF 992 to 1023 124 t0 127
33 400 to 41F 1024 to 1055 128 t0 131
34 420 to 43F 1056 to 1087 132 to 135
35 440 to 45F 1088t0 1119 136 t0139
36 460 to 47F 1120 to 1151 140 t0 143
37 480 to 49F 1152 to 1183 144 10 147
38 4A0 to 4BF 1184 to 1215 148 to 151
39 4C0 1o 4DF 1216 to 1247 152 to 155
40 4E0 to 4FF 1248 to 1279 156 to 159
41 500 to 51F 1280 to 1311 160 to 163
42 520 to 53F 131210 1343 164 to 167
43 540 to 55F 1344 to 1375 16810 171
44 560 to 57F 1376 to 1407 172t0 175
45 580 to 59F 1408 to 1439 17610 179
46 5A0 to 5BF 1440 to 1471 180 to 183
47 5C0 to 5DF 1472 to 1503 184 to 187
48 SEQ to 5FF 1504 to 1535 188 to 191
49 600 to 61F 1536 to 1567 192 to 195
50 620 to 63F 1568 to 1599 196 to 199
51 840 to 6EF 1800 to 1624 200 to 203
52 660 to 67F 1632 to 1663 204 to 207
53 680 to 69F 1664 to 1695 208 to 211
54 6A0 to 6BF 1696 to 1727 21210 215
55 6C0 to 6DF 1728 to 1759 216 t0 219
56 6E0 to 6FF 1760 to 1791 220 10 223
57 700 to 71F 1792 to 1823 224 10 227
58 720 to 73F 1824 to 1855 228 to 231
59 740 to 75F 1856 o 1887 23210 235
60 76010 77F 1888 to 1919 236 to 239
61 780 to 79F 1920 to 1951 240 to 243
62 7A0 to 78F 1952 to 1983 244 to 247
63 7C0 to 7DF 1984 t0 2015 248 to 251
64 7EQ 10 7FF 2016 to 2047 252 10 255
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Appendix 10 MELSEC Glossary of Positioning Terms

Absolute encoder

A detector that can externally output angle data within
one motor rotation, and generally retrieves 360 degrees
in 8 to 12 bits.

While incremental encoders have a drawback that the
axis position is lost upon power failure, absoiute
encoders retain the axis position even when power
failure occurs.

Absolute encoders are classified into various types
depending on output, such as binary-code and BCD-
code types. These encoders are more expensive, more
accurate and larger than the incremental type. See
“Encoder.”

Fixed slit

Slit disk

Photo
transistor

-
(7 :

2‘—_! L—'—'—' L——
\ A "® L

Binary code

Absolute-position system
A system that retains the current position even when the
power is turned off, since the machine position is stored
in the positioning module as long as home position
return was performed once when the device was started
up. Mechanical errors, if any, will be compensated.
Thus, there is no need to perform home position return
after power restart. A motor with absolute-position
detector, a servo amplifier supporting absolute-position
systems and a positioning module are required to
configure this system.

Absolute system .
A method to indicate the positioning address.
The absolute address system.
A system in which distances are indicated relative to 0.
The direction is automatically determined and need not
be specified. C.f., increment system.

0 No.1 No.2 No.3

R
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Acceleration time

The acceleration time parameter refers to the time
needed for the speed to reach the speed limit value from
home position(stopped status). Thus, the acceleration
time decreases proportionally as the set speed is
lowered. Determined by machine inertia, motor torque
and load resistance torque.

Speed limit value

Set speed

Speed 0 Time
- -2

Acceleration time

Address

1) A numeric value used to indicate a position in
positioning. Specified in mm, inches, degrees or
pulses.

2) A memory address. The memory has many
addresses, and write/read is performed by first
specifying some of these addresses.

AFTER mode

A mode in which the M code is output after positioning is
completed (stopped). For example, clamping or drill-
dimension selection is possibie in this mode.

No:10 Positioning '\E;”
: 1 Mcode (8)
ON OFF
Clamp command
Auto tuning

The responsiveness and stability of machines driven by
a servo motor are influenced by changes in inertial
moment and rigidity that occur as a result of changes in
machine load.

This function automatically adjusts the speed loop gain
and position loop gain in accordance with the machine
condition to retain optimum machine characteristics.

It is desirable that a real-time auto tuning function is
provided for machines subject to significant load
changes.



Appendix

MELSEC-A

Output terminal
An external output from the D75P2 provided in the form
of pin connector. Connected to the motor drive module.
» Feed pulses for forward and reverse rotations
* Start
¢ Error counter clear
Terminal numbers are determined for each axis.

Since output terminals have no direct relation to the
program, output number Yn is not used.

Override function

Function to change the speed (current speed) during
positioning operation within the range of 1 to 300 %.
The same variable ratio is applied to continuous
positioning operations for which different speeds are
specified.

P (Pulse) rate

A factor to double or triple the number of feedback
pulses per motor axis rotation or reduce it to a half or
one third.

The ratio of feed puises and feedback pulses.

For example, when there are 2,400 pulses per rotation,
the P rate setting of 2 corresponds to 1,200 pulses.
While the axis rotation per pulse is 0.15° at 2,400
pulses, it becomes 0.3° at 1,200 pulses. Positioning
accuracy drops as the P rate increases.

Pancake motor

Compared to the standard type, the dimension in axial
direction is shorter by around 100 mm. Used when only
a small installation space is available for the servo
motor.

Parameter
A basic data item used in positioning. Determined
during the design stage of a machine, and changing it
later requires a design change for the machine.
Data cannot be written during positioning.
Parameters are set to their initial values by the
manufacturer.

Pattern
See “Positioning pattern” in the glossary.

PGO (Pulse Generator Zero)
See “Home position signal.”

LN aIg Il Feedback pulse

| | [ 1 [

[———— PGO
One axis
rotation
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Position control

A type of control with main focus on positions and
dimensions, such as fixed-dimension control, positioning
control and numerical control. This control always uses
feed pulses. ’

C.i., speed control.

In some cases position control uses the same motor but
a different drive module.

Position detection module

Performs a simple version of positioning. The modules
available from MELSEC include the A61LS and A62LS.
The positioning function and limit switch function are
provided, and a total of 16 channels can be used. The
figure below shows an example of a 5-channel module.
A resolver is used to detect positions.

0 4095
Positioning High speed [ ON I
Positioning Low speed L oN ]
Limit switch LS1 [oN] [ON]
Limit switch LS2 L ON |
Limit switch LS3 ON 1

Position loop gain

A ratio of the command puise frequency to the droop
pulses in the error counter.

Position loop gain =

Command pulse frequency (sec”)
Droop pulses

Can be set with the drive module. Stopping accuracy
can be improved by increasing the gain, but increasing it
too much can cause instability due to overshooting
(exceeding the allowable range). If the gain is iowered
too much, stopping becomes smooth white the stop error
increases.

Position loop mode

A servo control mode used in positioning. This mode is
used for position control. Other servo control modes
include the speed loop mode used for speed control and
the torque loop mode used for torque control (current
control). ‘

} _ Servg amplifier _ Servo motor
— 1
1 [— Droop pulses i i

+

control
urrent
ontrol
!lnverter
3
)

Position
control
;]
Y
Speed

Pulse chain
annre g
Qo
' H LCurrent feedback| |, | |

| Speed feedback

g
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Positioning
To move an object in a precise manner from a given
point to a scheduled point.
To accomplish this, the distance, direction and speed of
movement are specified.
Examples include cutting of sheets, drilling of plates,
installation of parts to printed wiring boards and welding.
Robots also perform positioning.

Positioning complete signal
A signal generated when positioning has ended. The
set timer is started at this point, and operation is stopped
until the time elapses.
The purpose of this signal is to start different operation
after positioning.
The next positioning is not started while the complete
signal remains on.

Dwell time

Positioning complete
signal

A J

Different operation

~
Positioning

~—— Time

Positioning completion
See “Positioning pattern” in the glossary.

Positioning continued
See “Positioning pattern” in the glossary.

Positioning data
Data used by the user to perform positioning. Specified
for the number of points (number of addresses) used for
positioning. Up to 600 points can be specified with the
D75P2. As a rule, positioning is executed in order of the
data number.

Positioning parameter
Data used as a basis of positioning control. Positioning
parameters indicate various data including control unit,
travel increment per pulse, speed limit vaiue, stroke
high/low limit values, acceleration/deceleration time and
positioning method.
Since parameters are set to their initial values, change
these values according to the control condition.

Positioning start

To start positioning by specifying a target data number.
Action to take place after positioning to the data number
is completed is determined by the positioning pattern of
the data number.
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Present feed vaiue
Stores the home position address upon completion of
home position return.
Stores the position currently executed.
Changed when the present value is changed.

Present value

The current address (position) at which the movement is
stopped or positioning is performed.

Present value change, present value rewrite
When a machine is assembled and connected to the
positioning module, a dummy approximate value is
taught to the D75P2 since it has no way of knowing the
present value. In addition, this function allows writing of
a dummy present value when the present value is lost
due to an accident, etc. If home position return is
petformed subsequently, the positioning module
recognizes the home position.
To set the accumulated value not to hit the stroke high
timit during fixed-dimension feed, etc., rewrite the
present value to O upon completion of fixed-dimension
teed. The present value can be changed while
positioning is stopped.

PTP (Point-to-Point) control

Synonymous with positioning control.

A type of control in which the specified passing points
along the path are scattered and non-continuous.
The only requirement is to reach the given target
position, and control along the traveling path from a
given position to the next value is not necessary.

PU (Programming Unit)
Abbreviation for “programming unit.”

Pulse

To turn on or off current (voltage) for a short period of
time.

A pulse chain is a series of pulses.

The D75P2 is a module that generates pulses.

Pulse generator

A device that generates pulses. For example, a pulse
generator is installed to the motor axis and generates
pulses using axis rotations. A digital device. The 1-
phase type has one pulse chain, while the 2-phase type
outputs two pulse chains with a phase difference. The
number of pulses per axis rotation varies from 600 to
one million. The type with zero signal is capable of
outputting one pulse or two puises per axis rotation.
Referred to as “PLG.”

See “Encoder” in the glossary.
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Pulse output mode

Two types of methods are available to specify forward or
reverse rotation when issuing a command to the servo
motor, and which method is used depends on individual
manufacturers. Type A outputs the forward and reverse
pulses from separate terminals. In type B, the forward
and reverse pulses are output from the same terminal,
and a signal to identify forward/reverse rotation is output
from another terminal.

Forward
- Reverse -
nona "] Forward | Reverse
N Type A Type B

Terminal

Rapid stop

To bring movement to a stop in a time shorter than the
deceleration time set by a parameter.

Full speed

' Rapid stop

—> Time

Deceleration time

READY
Preparation being complete. Ready.

Real-time auto tuning
See “Auto tuning.”

Reduction ratio

The ratio of deceleration when gears are used. ltis
always a number iarger than 1.

Number of input gear rotations
Number of output gear rotations

Reduction ratio =

The speed transmission ratio.
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Reference axis speed

The speed of an axis used as reference during '
interpolation operation.

Y-axis speed
(auxiliary axis)

X-axis speed
(reference axis)

Reference-axis spee@

Regenerative brake option
An optional product used when acceleration/deceleration.
is performed at high frequencies.
See “External regenerative brake resistor.”

Resolver

A device that detects an angle by dividing input into two
analog voltages. Also called “2-phase synchronizer,”
since the axis rotation angle of a 1-phase voltage input
is converted to a 2-phase voltage (analog voltage) and
output.

Travel distance per resolver rotatiorlI

=

S

Gear

Position detection value

Resolver (addresses 0 to 4095,

Motor converted to digital values)

Return puise
See “Feedback pulse” in the glossary.

RLS (Reverse Limit Switch) signal

Input signal XnC, which indicates that the low limit switch
(having a contact-b configuration and carrying current in
a normal state) located outside the movement rénge of
positioning control was activated. '

Positioning operation stops when the external RLS
signal (contact b) is turned off (becomes non-
conductive).

Rotary table

A round table that carries work placed on it, rotating
within the range of 360 degrees to perform positioning
control.
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Servo motor
S-curve acceleration/deceleration A motor that rotates faithfully, as specified by the
Smooth acceleration and deceleration movements along ;?&Ei::bonsive and able to perform starts and stops -
asine curve arg obtained. frequently at high speed and high accuracy.
The S-curve ratio can be set between 1 and 100 %. There are DC and AC types as well as those designed to

handle large capacities. They are equipped with a puise

generator that detects the number of rotations, often
used for feedback control.

Acceleration Deceleration Servo on
. The servo module does not operate unless the drive

Scroll monitor module is functioning normally and this servo on is

When positioning operation is monitored with the GPP, turned on.

this monitor displays the address and error of the data

number currently executed for positioning, as well as the

) Ready . 8
most recent five data numbers. Drive
AD71 module l Servo on

Sequence control

A type of movement control that performs actions in

sequence by detecting the end of an action via a switch
and starting the next action using that signal, etc. @ Encoder

Synonymous with “sequence program.”

Setting unit
A setting item among the positioning basic parameters.
Specify either mm, inch, degree or pulse.

Servo amplifier
See “Drive module” in the glossary.

Servo lock SFC (Sequential Function Chart)

r?::)rtl(r)‘? :: ?ss;ﬂ:::;gs:snrtlcg’: STN: fr:;tg;or;:::: t(?)gretain The sequential function chart is the most ideal structured
’ v PRl v programming method for performing automatic control

the stopped position. . . )
o . . - operation of a machine in sequence using a PC.
(The position becomes incorrect if a shift is caused by
external forces.) . [ tart preparation
The status under such force is called “servo lock” or g
« » Start ready
servo lock torque. - Advancing action
Execution of a servo program
B ————
Positioning
completion Push-out action
Execution of a servo program
Positioning

completion - Backing-up action
Execution of a servo program

Positioning

completion
Held at the stopped . N
position PP Skip function

A function to stop the positioning currently executed,
decelerate to a stop, then perform the next positioning,
when a skip signal is input.

Slave axis

The side whose positioning data is partially ignored
during interpolation operation. Moves according to the
data of the master axie.
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Speed change Speed/position control switching mode
The positioning speed can be changed between low and A method used in positioning. This mode can be used,
high speeds. for example, for high-speed movement to a certain point,
1) Pattern specification is allowed for up to nine which has nothing to do with positioning, followed by a
successive points, and the feed direction must be movement by a fixed dimension from the action point of
same. the limit switch.
2) The speed can be changed using an external signal, o
and there is no limitation as to the number of - Start Switching signal
R et -0 —>»0
changes performed. - - N - .
High speed Incremental positioning
! ' Speed switching control
! ! ! During positioning control, positioning to the endpoint of
; : : travel increment is performed while the speed is
Lot LSz Ls3 changed at speed switching points.

Speed change using a limit switch (external signal) Start complete

: The reply signal issued by the D75P2 immediately after
Speed control
pee receiving a start command to indicate that the module is
functioning normally and ready to begin positioning. itis
different from positioning complete.

A type of speed control performed mainly by the servo
motor. Sample applications include grinding wheei
rotation, welding speed and feed speed. Unlike position
control, the present value (address) is not controlled. In

it ¢ dri aul b d1 Starting axis
some cases, a different drive module may be used for . . . .
the same motor. Specify axis 1 or axis 2 of the two axis systems of the

D75P2, or the reference axis of interpolation operation.

Speed integral compensation

The first item of servo parameters relating to positioning
data, and is used to improve the frequency response
and transient characteristic during speed control.
Increasing this value is effective when overshooting
during acceleration/deceleration cannot be reduced by
adjusting the speed loop gain.

Status

Data indicating a status. A collective name for signals
that turn on when the battery voltage is low, home
position return is requested, during dwell time, etc.

Step function

Unit is ms. Test operations can be performed for each data item
when continuous operation is enabled for multiple
Speed limit value positioning-data numbers.
The maximum speed of positioning. When this value is
set by a parameter, any higher speed mistakenly set to Step out
other data will revert to the speed limit value. The The stepping motor rotates in proportion to the number
acceleration/deceleration time refers to a time to/from of pulses (frequency), but the rotation timing may
the speed limit value. become out of sync if load applied to the motor is too
large. This is called “step out,” and it is necéssary to
Speed loop gain increase motor torque to prevent step out. Step out

The first item of the servo parameters relating to Increases the positioning error.

positioning data, it indicates the speed of control
response during speed control.

When the load inertial moment ratio increases and the
speed response of the control system drops, the
declining stability of operation can be improved by
increasing the set value.

If the value is increased too much, however,
overshooting during acceleration will increase and motor
vibration noise will be generated during operation or
when operation stops.

Speed loop mode

A servo control mode used in positioning. This mode is
used to perform speed control. See “Position loop mode.”
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Stepping motor

A motor that rotates by certain degrees (e.g.: 0.15°)
when a pulse is given.

Thus, rotations proportional to the number of pulses can
be obtained. 2-phase through 5-phase types are
available, and in the 3-phase type the rotor rotates when
voltage is applied to A, B and C in this order. Often
found in small motors, and able to provide accurate
rotations without feedback. Be careful of step out during
overload.

1) Phase A is excited by
the pulse.

2) Next, a force is applied
in the direction of arrow
when phase B is excited.

4) The rotor rotates
clockwise as the
excitation phase is
changed successively.

3) The gear closest to
phase B is attracted
and stopped.

Stop setting time

See “Dwell time” in the glossary.

STOP signal

Input signal X which externally and directly stops the
action during positioning control.

Action stops when the external STOP signal (contact a)
turns on (conductive), and X is turned on.
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Stopper stop

A method of home position return by which a stopper is
provided at home position and movement is stopped by
contact with the stopper.

The motor may deteriorate or get damaged if no
cautionary measures are taken. The available methods
include providing a timer to turn off the motor after a
specified time and stopping the motor by suppressing a
sudden increase in motor torque upon contact with the
stopper.

Home position

Home position retum
ettt ————
Stopper

Stroke

The distance traveled after operation is started from the
stopped status until it stops again. The amount of
change in operation.

Stroke limit

A range within which positioning operation can be
performed, or outside which the machine will be
damaged. (During JOG operation, movement beyond
this range is possible.) When a feed screw is used, this
range is determined by the length of the screw. In fixed-
dimension feed, it is the maximum cutting dimension.
Although high and low limits are set using parameters, it
is recommended to create an emergency stop circuit
outside the PC by providing a separate limit switch. See
“Limit switch” in the glossary.

Limit switch for
emergency stop

limit ;

Low limit High

[FO

N -

Y
Positioning can be performed within
therange of 3m

Synthesized speed
The moving speed of the controlled system during
interpolation.

Synthesized speed

Y-axis speed

X-axis speed
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Teaching
A function to manually find and teach a position to the
module when the positioning address is not clear or
alignment need to be done using an actual object. For
example, complicated addresses of graphics are taught
by tracing the model so that positioning operation can be
repeated.

Teaching module
A device that performs writing/reading of data, operation
and monitoring. Must be connecting to the D75P2
before it can be used. Model name AD75TU. A
simplified version of the GPP.

Torque control

A limit is set to the resistance torque applied to the
positioning motor so that the power is turned off when
the applied torque reaches or exceeds the limit. When
excess torque is applied to the motor, current increases
suddenly, causing the motor to deteriorate or shortening
its service life as a result of stress received. At the time
of home position return, this sudden increase in torque is
used as a motor stop command.

Torque loop mode

Also called “current loop mode.”
See “Position loop mode.”

Torque ripple
A range of changes in torque. Variation.

Tracking function

A function to perform positioning at a speed relative to
the moving target, by inputting a travel increment from
an external encoder and adding the travel increment to
the servo command vaiue.

Travel increment per puilse
Data in mm, inches or angles calculated by the machine
to indicate how much the motor axis travels per puise.
Corresponds to the position detection unit. Positioning
accuracy cannot be higher than this value.
Since the motor is usually designed based on the travel
increment per axis rotation, the following expression can
be established:
Travel increment per pulse =

P rate
Number of pulses per encoder rotation

|

k Movement per one pulse

Travel increment
per rotation

~
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Turntable
A plate that turns. Turned by power, and used in
operations in which one rotation, or 360 degrees, is
divided at necessary points
The control unit of positioning should be “degree.”

Turned by the motor

2-phase excitation system

A system in which the stepping motor coils are excited in
a fixed order. In this system, current flows constantly
into two phases to perform step feed.

puiseinput TLILLLLAAAANNTE

2-phase pulse

Dual-chain pulses of phase A and phase B. Using a
phase difference between the two phases, addition and
subtraction can be performed automatically. A standard
phase difference is 90 degrees in electric angle.

if phase B delays from phase A during forward rotation
(phase B turns on after phase A has turned on), phase A
delays from phase B during reverse rotation (phase A
turns on after phase B has turned on). Using this,
forward/reverse rotations (addition/subtraction) can be

performed automatically.
__J E ] l l l l Phase A
]

1
90— :

:
1 1 1 ]
] 1 1 ]
I ] t
' | 1 ' I ! l l | Phase B
1 ) 1
1 f) 1 [l
] i 1 I 1 1
12 3456 7 8 910111213141516 Count
~———» Forward Reverse «——— Number
rotation rotation
(addition) (subtraction)



Appendix MELSEC-A

2-speed trapezoid control

A type of positioning control in which the positioning
pattern, positioning addresses (P1, P2) and positioning XY table

speeds (V1, V2) are set using a sequence program, and A device that moves a table in two directions of X
after the first positioning start command is issued and (horizontal) and Y (vertical) to facilitate positioning.
address P1 is reached, the positioning speed is Commercial products are also available.
automatically changed to V2 and positioning is '

performed. X table Y table Ball screw

X table
Positioning speed V1

Stepping motor

Base table Y axis

Positioning speed V2

Speed

Positioning address P2

P

Positioning address P1 Stepping motor
X axis

Time

Unit setting
. . Z phase
To set the unit of the actual address or travel increment . i
used for positioning. Also “called PG zero.”
The units of mm, inch, degree and pulse can be set. See “Home position signal.
The parameter’s initial value is pulse.
Zero signal

The pulse that generates by one unit (or two units) per
rotation of the pulse generator’s axis.

' EEE— Used for zeroing in positioning. Also called “Z signal” or
Warning “PGO."

A warning code is issued when a minor error is detected
that does not require positioning operation to be paused IS IIHBIIIN - Feegback pulse
or stopped, and is differentiated from an error code.

] ] 1 I 1 pgo
WDT (Watchdog Timer) error y

One axis rotation
Stands for “watch dog timer error,” and indicates a
malfunction of the PCPU.

Window

A selection menu displayed on the screen when the
AD75P is started up.

+ Menu selection window

+ Mode function selection window

¢ Sub-function selection window

* Execution/setting selection window

WITH mode

A mode in which the M code is output at the start of
positioning. Since the code tuns on upon start, voltage
can be applied to the welding electrode or the
positioning speed can be displayed.

See “AFTER mode in the glossary.”
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Deceleration time........ccccoeecvvviiveecrerceecrennnne 1-12, 7-39
Deceleration ime O.......ccvceevveevnnnrererrssnersssessnenns 10-9
Deceleration time 110 3......c.ccccovvvvreerennreeeeeevennns 10-18
Deceleration time number............ccoveeveeveenennnnnnn.. 11-4
Description of connector signals............cooeeevun....... 3-7
Details of I/O signal............ccoceveeeeereeeererereann, 3-16
DIN rail installation (removal).............cooocevrevmorenon 9-6
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Drive module (servo amplifier) ..............o.ovevooeveon 1-21

Drive module connector................cooooevvenran, 9-1,9-11
Drive module ready............ccveniveeesreerecerereeeennnn, 3-8
Dual-axis linear interpolation control.......................... 6-7
DWEIIME ....ceeeereereerceescce s 11-7
Dwell time at home position return retry ................ 10-28
Early speed switch mode.........cceecenmrirncinicninnnnen. 6-39
ElectroniC gear........ccrrreicnmieensnrenscnsssenesssnessanes 7-32
1 (o TSROSO 13-3
Error code classification.........coccocceeesiiinininininen. 13-4
Error compensation............ccccervvvenevereeninessonenesenes 10-5
Errorcounter clear ... s 3-9
Error counter clear common ..........c..cooceccmmicerereirieenn. 3-7
Extended parameter ........ccccccooiceerrerieneinenennns 8-1, 10-11
Extended parameter 1 ...........cccceeecreriiieceninee 8-7, 10-11
Extended parameter 2 ...........cccceeeecreerenenneens 8-9, 10-11
External positioning operation start.............cccocevenene. 6-50
External start..........ccciieveieiir e reseemrensaneenee 3-7
External start function selection...........cccoecevvvvnnene 10-21
Feed Speed.........c vt rccenr e s ecseeeeaeesaas 3-26
Fixed-dimension feed 1..........c.ccccevvricrmrnncrernnienieenne 6-11
Fixed-dimension feed 2............ccccerieevrvcrccnccrerciennne 6-13
Fixed-dimension feed control...........cccccccevmreenrnnnen. 6-11
Fixed-dimension feed-positioning function................. 1-8
Flash Memory .....cccueiiereieceeereeve et 7-62
FLS oourrreectsssananssssessansssssssssssesssssssassssssasssansssnssnnnes 7-21
Function list.........coccceerieinnnnicicmicnreniercseesecreseensansenenns 4-1
General specification ...........ccccccvuereverecercrsnensenneen, 3-1
HW ettt e 1-21
Handy graphic programmer .........c...cccccvvereecsneeneenns 2-3
High Bmit ..ot 3-8
High-speed home position return start....................... 5-1
High-speed mechanical home position retumn............ 5-6
High-speed mechanical home position return start....5-1
Home position address ...........cccevveverivvinereveerennens 10-23
Home position return.............c.cceeevvereccivvvrcrnnnecveenn 1-15
Home position return acceleration time

SIBCHION ... 10-26

Home position return basic parameter.. 8-1, 8-10, 10-22
Home position return deceleration time

SeleCtioN (ot 10-26
Home position return direction............ccceeeeevrernen. 10-22
Home position return dwell time.........cccoccevevvnvneees 10-26
Home position return extended

parameter ......ccovveeeeeree e 8-1, 8-11, 10-26
Home position return function ..........c.cccccvevrveriernnes 5-1
Home position returmn method...........ccccveveeenees 5-8, 10-22
Home position return request flag OFF request....... 5-31
Home position return retry ........coocceeviinniircccinennen. 10-25
Home position return retry function................... 5-1, 5-24

Home position return speed.........cccocvevnniennnienennne 10-23

Home position return start method .......................... 5-3
Home position return torque limit value ................. 10-28
Home position shift amount
Home position shift function
Home position shift speed specification ................ 10-28

B ettt et e st s e ne s eanas 1-21

1/0 interface specification ...........ccoeeecrveiennciennccnneen. 3-4
Immediate Stop .....c..c.ccovcriiiiireninn 6-58
Increment method..........cocccvveiiiennninicnenennnine. 1-9
Indirect specification area..........cccecvveeeerieeicrnnecsenens 8-35
Individual data (one block) start............cccecvveerenenes 6-43
Individual operation ............ccceoimiivinniiiniiniiniicinciin, 1-5
Individual positioning control ............cccccccee. 1-10, 6-33
Initial data ......ccccecciieiiinccc s 3-22
Initialization function ........ccccccvviveninniciicence 7-64
IN-POSHION .....ociiirriiircretr b 3-8
Installation to (removal from) panel ...............c..... 9-8
Intelligent device station ............ccecerrcevvineeccercnnne 1-21

Internal CIFCUILS .....ovcirccvvenicercrre et 3-10
Interpolation control ..........ccccecivcvernniccrecriniencnenenneens 6-3
Interpolation speed specification ........c...ccoceeeeenee. 10-16
JOG 0peration ........c.cceeerecreereercriireieeeerene s seensene 7-1

JOG operation acceleration time selection............ 10-18
JOG operation deceleration time selection............ 10-19
JOG SPEEQ.......ccovievirreeecrrece e ssraeeeas 3-25, 7-1

JOG speed limit value.............ccceecvnricraninnn. 7-39, 10-18
Jump destination data number ..........cccccceiennnene. 11-7
JUMP fUNCON ......ooreecere e neene 1-8
JUMP instruction..........c..ccoeceieiceiennnnecennrc e 6-31

Layout of connector signals.......c.ccccuevvrcarecrecreenrernnn. 3-6
LED display mode select switch ...........cccocrncenennnee. 9-1

Linear interpolation operation ........c.ccocvvevrvcereerncennn. 1-5
Linear positioning function..........c.ccceeevecivccrnrceeennnnens 1-8
List of equipment ..........ccovereeierieeceerreee e 2-3
List of VO signal........cccoconiiiiieinninninicnscsiccnnennne 3-12
List of stop processing.....c..cccceevveervervnnerernecnensiens 6-56
Local Station ...........cccovveveciiicveircreeccrrernrer e 1-21
LOW Mt e 3-8
(]

Machine feed value...........cocreeeiiiecnincrcenieveceeeeeee. 7-27
Maintenance connector for manufacturer.................. 9-1
Manual operation.............cccevmriemrirnrcnvnnncrere e 7-1
Manual pulse generator............c.cccuverveennen 1-21, 2-3, 3-7
Manual puise generator enable flag ................... 7-7,7-8
Manual pulse generator operation.........cceccevvrvenene 7-7
Manual pulse-generator selection......................... 10-17
Master module.......c.occrevvierereiienee e 1-21,2-2
Master station ............ccceciereirniceiinececcceee e 1-21
Master station setting.........c.ccovveiriiniiimeneiccieeeene 12-2
M-COE ...coiiiiitiiiii et 11-7
M-code function ..........ceeciiiniiieinne e 7-35



M-code ON signal output timing.........ccccovecennennane 10-15
Mechanical home position return start................ 5-1,5-4
Module installation .........c.covvmmnmeirinicnnnninienr 9-5
1Y, [oTqT] (oY G- 1 (= - NNt 8-1, 8-12
Name of each part ..., 9-1
Near-point dog type .........ccccininiiirccnerieccenianennnne 1-15
Near-point dog type home position retum.................. 5-8
Near-point signal..........c.cocrieicrincncnnicnnnneenninnnen. 3-8
Network SyStem .........coccvcicncernrccncsssenenererserennes 1-21
New present value .............ccocoiiiiciiricccneciiinnnns 3-24
New speed value .....c.cccooeveveecrnienrcnrenensseecereeeeenaens 3-25
Operation Monitor 2 ............ccciieeiveeccnrcnnenersensennens 9-21
Operation pattern............cccoeceeccriccmrccernnneenns 6-33, 11-4
Override function............ccccoreemrenieeec e, 7-13
OVBITIR ....c.eeeireeeeer et st ee s e eaeenns 3-24
Overview of communication.......c.ccccevvveveeierrcrrenenns 1-17
Parameter 1 ........cociiiininnimrrnreneecceeeseesrrnsnnenns 11-13
Parameter 2 ..........cocoeeveeinreccrrrce e 11-13
Parameter area.........cocveveveeeseerieninencseeesneeensennns 8-1, 8-5
Parameter initialization function...........c.ccccccevurnneen. 7-64
Parameter setting..........cccoccevcvreernnrcctrnnscncnreeneenns 12-22
Parts supplied with module............ccuervvericurrnnennen. 1-22
PO CPU ... crrercrerereerree st ees oo scere e 2-2
PC CPU MEMOTY......crriierereerereieee e neenseressessenns 8-2
PC CPU memory area ........cccccvveevereveeecnvinnsseseennnen 8-36
Performance specifications.........cccccecveevveeiiiinriencnnne 3-2
Peripheral devices ..........ccconrvenirverncrceceeseesinnes 1-21
Peripheral device for AD75P..........cccecoeeverrcrerernneee 2-3
Peripheral device for GPP ........cccccocevevmrvnrerereennne. 1-21
Pin connection .........cooccvveceiiiiinneenneeereneeeeeennes 9-11, 9-12
Plasma handy graphic programmer...............ccucuu...... 2-3
POSIIONING ....ocoiieciirrenerresinnier e re et sne e 1-4
Positioning address/travel increment....................... 11-5
" Positioning control methods.......c.cceecceeeevevnecrcennneen. 1-8
Positioning data ...........ccocceemiicecer e, 11-1
Positioning data area..........cocciniiviineenininiininnne 8-1, 8-28
Positioning function...........ccccveerrenerrcnnrercnnsenssnnnene. 6-1
Positioning identifier.......c....ccccceeecerrcerecceeenen. 8-29, 11-2
Positioning parameter.............cceeoeecimiieceiceiicenns 10-1
PoSitioning Program........c.cocvvveerrerecineireiressesnseanens 12-25
Positioning special start data........c.ccccceeeeveeernernnnenn.. 8-2
Positioning start data ..........cccooovvccneennans 8-2, 8-31, 11-8
Positioning start data area ..........cccocccvvreveiveeeceennnen, 8-31
Positioning start information..........ccccccereeunnn.... 11-1, 11-8
Positioni'ng start information area ..................... 8-2, 8-30
Positioning start number ..........c.ccccmrirveeiinnenen. 3-24
Positioning-complete signal output time ................ 10-20
Present feed value.........cc.occeevrrevevinccecrennnnns 3-25, 7-27
Present feed value clear function..............ccocueeee... 7-61
Present value ............ccoveveereniecnncncnn e
Present value change
Present value change function...............cccoooveeeeeen..... 1-8

Programming ..........cceeoeviveeeeeirincie e 12-16
Programming procedure .............ooeveeeeveveneennn.. 12-16

Pulse output........coceeenee

Pulse output COMMON .........ccereerriirieeccarenicer e
Pulse output 10gic SWItCh .........cooierernicnriiniiinenens 7-63
Pulse output mode.......c.cccvcerevnnncnniecnineie e 10-6
PUISE SIgN ..ot seerenes 3-7
Puise sign COMMON .......cooiiiiriiiniieccinnic e 3-7
[R]

Rapid StOP...cocceeiircrenineree et crereserssnesaneresserennsare e ses 6-58
Rapid stop deceleration time................ 1-12, 7-39, 10-20
Rapid stop selection (Stop groups 1 to 3).............. 10-20
Read/write of buffer memory .........ccccoevvrvcricecnenen 12-4
Reading and writing data...........cccceccvvveeeeceerevicesenan, 8-3
Reference-axis speed.........cccomrimrevirncssenenenne 10-16
Remote I/O station..........cceeeecreceeceeeeeeereeresennne 1-21
Remote input (RX) .....ccoecerirvermrmrinccreesneseenere e, 1-18
Remote output (RY).....ccconrererriirecceceeer et 1-18
Remote resister .........cccccevrrrccennnnenreene e 3-23
Remote register for speed change ..............curcun.u... 7-9
Remote resister (RWr).....ccccooevvvrreceeceeeceeererersnene 1-18
Remote resister (RWW) .......ccccoveviviiriiesece e 1-18
ReSet SWItCh .......ccvieverrecceee e 9-1
Restan ... 1-14, 6-63
BLS...oecerrerrrrr et et ere e 7-21
Rotation direction setting...........c.ccccvnveererevernranennen 10-8
RS-422 cable........cccovreeeecireeer e re e 2-3
RS-422 peripheral connector............cccceeevvemeecernenne. 9-1
BWI sttt cr et eseen s b 1-21
BWW .ttt 1-21
RX ittt ecne st e et svams b se e e s e en 1-21
1 SO 1-21
[s]

SIW ..ttt s er e e 1-21
S-curve acceleration/deceleration method .............. 1-12
S-curve acceleration/deceleration processing......... 7-40
S-CUIVE TALO ..evrrrrerirere s e sas e e seeneesne s esesnens 10-19
Send data .......c.coeieeereer e 12-7
SO ON ...t e 3-9
Servo ON/OFF ...t v senar s 7-67
Setting main Module .........coccvcervceerecvincrceeeeerenen 9-17
Setting station number of main module ................... 9-18
SOIUD ettt e 9-1
Simultaneous operation...........ccccceemveveeeerenieeneernen. 1-5
Single-axis linear control ..........c.ccocenvevrmrenreneecveecnnen. 6-5
SKIp function ..........cccvvervininee e 7-41
SKIp SIgNAI ...t 7-41
Software package for AD75.......cccocceeeeeecvervcerrerennnen 2-3
Software stroke limit function.........ccccvevvvvvvieiericnennes 7-22
Software stroke limit .........coecevevrvceerencseeserreeenn, 10-14
Software stroke-limit range check.........ccccecueveeca.... 7-24
SPeCial StaAM......cvcveeceeeeeceecct e 6-51
Special start data........ccceeeeeeericeeeeeeeeeeneneenn. 8-32, 11-9
Special start data area............ccoecvevererererrereeeeenns 8-32
Speed change function...........cocoveveveeeeeeeereersrennn 7-9
Speed change request.............cccoeevevieeernrnnnn. 7-9, 7-11
Speed control (forward rotation/reverse rotation) .... 6-25
Speed imit value ..........ocoeeveeeeeeeeeeeeeenn, 7-39, 10-8
Speed sWItch type.......ceceecvceceei e, 10-15
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Speed/position switch control

(forward rotation/reverse rotation) ........................ 6-27
Speed/position switch positioning function ................ 1-8
Speed/position switch signal.............ceevecerereernecenne. 3-8
Speed-control positioning function..............ccceveunnen.. 1-8
Spiral interpolation ...........cccccevcreresreenenreinnsnene, 10-21
Standard speed switch mode..............ccveeereecennnnnne. 6-38
Start ... e 1-13, 6-43
Start history......ccco v, 13-12
Start method ..o 6-49
Start nUMbDer .......cccvieiiercrce e 1-13
Start pattern ........cccoeccvvverrcrrcer e 11-9
Start Signal.........ocecvverceiereeceenenrrr e 6-49
Station-number setting switch.........ccccvcreccnrenenennen. 9-1
Step function..........ccoccereeeereceece e, 7-43
Step MOE........ccccverreireccire et 7-45
SteppPiNg MOLOT......c.coceeeceirectece et es e seeene 2-4
Stepping motor mode........ccecvoverecieceeneeresierreeenne, 2-4
Stepping motor mode selection ...........ccceevereeeennen. 10-9
StOp COMMANG.......covrieccrerernrinener e sreereenrens 6-55
StOp faCtors......c.ieeiceirrererecree e 6-55
StOP Group 1 ...eveveceercrerecccrenreeceeeccveseeesaenss 6-55, 10-20
SIOP Group 2 ......eicriciecee e s 6-55, 10-20
Stop group 3 ..ot 6-55, 10-20
Stop Processing ......c.oveveeereverccirereeeeeceecineeee s e 6-58
StOp SIGNAL .....overcer e e 3-8
Stopper StOP tYPe.....ouveeeeeiercereeercceer e 1-15
Stopper Stop type (1) ceveeevmrecerereeecrvrceee s 1-16
Stopper Stop tYPe (2) ..coverveveeceeeeeereecreriee e 1-15
Stopper Stop tyPe (3) ..eceeeerrrerenienerrirernerreresnsesennns 1-15
Stopper stop type (1) home position return.............. 5-14
Stopper stop type (2) home position return.............. 5-18
Stopper stop type (3) home position return.............. 5-21
Stroke limit function...............cccoviiririrereeene. 7-20
Synthesized speed..........cccoevennrirecrcncienreeceenen, 10-16
System configuration ............cccevererienrvrevercveeneninn. 2-1
System control data .........ccoeververreciererererneeeseesennes 8-1
System control data area..........ccccecveveecreerereneeenenns 8-23
System monitor............ccocrvervenrrrccere e, 8-1
System monitor area.........c.cecveeeeeeeereereesres e 8-12
Systemtest ... 9-22
Teaching function.........ccccoccverveerrniercreerccneeecneec e, 7-49
Teaching MOodule .........ccccvverrecccrenrrenesrrenseneceeeneanes 2-3
Terminal blocK...........ccovireeeiiiicrreneree e 9-1
Torque change function ...........ccccoeevvevieerecrcereeceenne. 7-19
Torque limit ........cocevieiniiniiecennnerce e 10-15
Torque limit function.........coccvcnininnncneseecreeee, 7-17
Transient transmission................. 1-19, 1-21, 12-4, 12-6
Transmission delay time ..........ccccocvevrrrvrrencrnnvenennn 3-27
Transmission speed setting ..........c.ccoccvveeeerneeneenneen 9-19
Transmission-peed setting switch...........cccccvveeeneen. 9-1
Trapezoid acceleration/

deceleration processing.........ccocccereverereriiireceennenn 7-40
Travel increment perpulse ... 10-4
Travel increment setting after

near-point dog ON .......cccceeviniinnniiineccee e 10-26
Troubleshooting .......c.cccceveiireeeirinierre e 13-1

Twisted cable connection............ccocevveiiieerereeennennn. 9-15

Types of home position return ............cccocceeveevennnn.... 5-1
Types of Positioning...........c.cccveviiivereeeeeerereeerennnn.. 1-5
UNIt GroUP ..o 10-16
Unit setting.......ccccoveeeereneercv e 10-4
|

Valid M code ........cocveeenteiccnre e crer e ere s 3-26
WaANING ..ot eeree e enaee e 13-3, 13-4
Warning code classification............cccceecevecirenennnnn. 13-5
Wirng/connections .........c.ooeiuveeeeceneceiencnienenenrnenns 9-9
WITH MOde......ccoiiiiiiiccrcceecrerren st 7-35
ZEr0 SIgNAl......eovireeeinieeeier ettt e 3-7
Zero signal ComMMON ........c.ccieeerierercenreenterersrenerereens 3-7
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