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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 userfs manual
for a descriprion of the PC system safty precautions.

These ® SAFETY PRECAUTIONS @ classifiy the safty precautions into two categories:
"DANGER" and "CAUTION".

e —— — e —— e —— e — —— — e e

@ DANGER Procedures which may lead to a dangerous condition and cause death or
serious injury if not carried out properly.

Procedures which may lead to a dangerous condition and cause superficial
/I cAuTION ures w : . .
: to medium injury, or physical damage only, if not carried out properly.

Depending on circumestances, procedures indicated by A CAUTION may also be linked to
serious results.

In many 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.



[System Design Precautions]

<> pANGER

Safety circuits should be installed external to the programmable controller to

ensure that the system as a whole will continue to operate safely in the event

of an external power supply malfunction or a programmable controller failure.

Erroneous outputs and operation could result in an accident.

1) Always connect the servo ON signal if the servo amplifier that has the servo
ON signal is used. When a servo amplifier which cannot control the stop by
the servo ON signal is used, the following processing is necessary.

o Switch off the power of the PC while the analog voltage is 0 V (while the
motor is stopped).

 Configure the circuit externally so that it turns off +15 VDC when the PC
power is switched off or at the occurrence of a CPU error.

The analog voltage output (speed command) that is valid immediately

before the switching off the power of the PC could be output to cause the

motor to run even if the PC power is turned off, the PC CPU is stopped, or

the PC CPU error occurs as long as 15 VDC is applied to the module

terminals.

2) Configure the external interlock circuit, such as emergency stop circuit and
upper/lower limits in positioning, that prevents the machine from damage.

3) The home position return operation is controlled by two sets of data - home
position return direction and home position return speed - and deceleration
starts in response to the going on of the near-zero point dog signal.
Therefore, the motor will keep rotating without decelerated if the direction
of home position return is set incorrectly. To protect the machine from
troubles occurring due to such nature of the system, it is necessary to
configure the measures to protect the machine.

[System Design Precautions ]

/\ cAuTioN

Do not bundle control lines or communication wires together with main circuit
or power lines, or lay them close to these lines.

As a guide, separate the lines by a distance of at least 100mm, otherwise
malfunctions may occur due to noise.




[Cautions on Mounting]

/\ cauTion

e Use the PC in an environment that conforms to the general specifications in
the manual.
Using the PC in environments outside the ranges stated in the general
specifications will cause electric shock, fire, malfunction, or damage
to/deterioration of the product.

o After installing the module by securely engaging the module fixing projection
on the module bottom with the module fixing hole in the base unit, tighten the
module clamping screws to the specified torque. Unless the module is
installed and screwed correctly, the module can malfunction, fail, or drop.

e Plug in the connectors of the drive unit and peripheral equipment securely to
the connectors in the module. Otherwise, loose connection will cause
input/output errors.

e Do not touch the conductive areas and electronic parts of the moduie directly.
To do so can cause the module to malfunction or fail.

[Cautions on Wiring]

> pancer

o Before starting installation, wiring or other work, make sure that the power is
switched off externally in all phases.
Failure to do so may cause an electric shock or damage to the product.

¢ When starting power-on or operation after installation, wiring or other work,
be sure to fit the accessory terminal cover to the product.
Failure to do so may cause an electric shock.




[Cautions on Wiring]

/I\ caution

e Wire the PLC correctly after confirming the rated voltage and terminal
arrangement of the product. Failure to do so can cause a fire or failure.
Tighten the terminal screws to the specified torque.

» Undertightening can cause a short circuit, fire or malfunction.
Overtightening can damage the screws and module, causing the module to
fall, short or malfunction.

e Make sure that no foreign matter such as chips or wiring offcuts gets inside
the module.
It will cause fire, failure or malfunction.

e Crimp or insulation-displace the external connector with the specified tool, o
solder it correctly. ,
For the crimping or insulation displacement tool, refer to Chapter 1 of this
Useris Manual.

Incomplete connection can cause a short circuit, fire or malfunction.

[Cautions on Startup and Maintenance]

{> paNGER

e Before starting cleaning or terminal screw retightening, be sure to switch
power off externally in all phases. Failure to do so can cause an electric shock.

/\ cauTion

s Do not disassemble or modify any module.
This will cause failure, malfunction, injuries, or fire.

e Be sure to install or remove the module after switching power off externally in
all phases. Failure to do so can cause the module to fail or malfunction.
Undertightening of screws can cause the module to fall, short, or malfunction.
Overtightening can damage the screws and module, causing the module to
fall, short or malfunction.

e When replacing fuses, be sure to use the prescribed fuse. A fuse of the wrong
capacity could cause a fire.

o Before touching the module, be sure to touch ground metal or similar material
to discharge static electricity from human body, etc.
Failure to do so can cause the module to fail or malfunction.

[Cautions on Disposal]

/I\ caution

e Dispose of this product as industrial waste.
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INTRODUCTION

Thank you for choosing the Mitsubishi MELSEC-A Series of General Purpose Programmable
Controllers. Please read this manual carefully so that the equipment is used to its optimum.
A copy of this manual should be forwarded to the end User.
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1. INTRODUCTION

1. INTRODUCTION

The AD70D (referred to as AD70D) is a single axis positioning
control module for use with the MELSEC A series of programm-
able controllers. This manual gives the specifications, handling,
and programming information for the AD70D.

The AD70D can be connected to the MR-SB servo amplifier
(referred to as MR-SB) via a digital bus (RS-485) for high-speed,
high accuracy positioning control.

If machine positions are set when starting up the system using
absolute position specification servo amplifier and servo motor
(MR-SB | :-Z, HA-SA [ }-Z), zero return execution is unnecessary
because the absolute position of the axis is detected when the
power supply is turned ON.

The following can be performed using the A6GPP/A6PHP
(SW . GP-AD70DP).

1} Positioning monitor

2) Servo data monitor such as the motor speed and current
3) Torque trace ‘

4) Servo diagnosis such as high-speed position loop gain check
5) Servo start up check

6) Fixed, servo, and zero return parameter settings

7) JOG operation

PC
{ACPU} AD70D Positioning module MR-SB Servo amplifier Servo motor
| Accumu- ’ ‘
lation
I Accumulated pulse
|1 |
2
: :
o5 Lo T Lten [0 [ | e Posmnlt, [romerlss i
Sequence 8 'g Control command « Control E _ | contro control ;
program g & = . '
A = . command £ Position feedback |
5la Monitor data - Monitor data [ | £ (I !
‘ g1&— T " 5 Velocity feedback !
e . — e |
8| Digital bus — Interface PLG
I | (Rs-a85) Current feedback
Interface —_ j— — L —
Servo motor control

Data read, write ) .
[ Parameter data ] /O signal from external device

Positioning data

- T !
Zero return data STOP (stop signal)

« FLS (upper limit signal}

* RLS {lower limit signal)

«DOG (near-zero point signal}

« CHANGE (velocity/position switchover signal)
» EMG (emergency stop signal)

1-1
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1. INTRODUCTION MELSEC-A

POINT ,

(1) This manual is written for the AD70D module whose
software version is G or later.

Software version

The MR-SB-K can be connected as the servo amplifier
for the AD70D whose software version is G or later.
Use SW2GP-AD70DP as the parameter setting
software package.

(2) When operating the MR-SB-K using SW1GP-AD70DP
with the AD70D whose software version is G or
later, set all the following parameters in a sequence
program
[Parameter name] [Reference section]

* Fixed parameters

- Servo parameters Section 5.2.3
+Variable parameters

« Zero return parameters ---Section 5.3.4

1B (NA) 66265-A



1. INTRODUCTION /MELSEC-A

1.1 Features

(1) The servo amplifier is connected to the AD70D via a digital bus

(RS-485).

* A command velocity of up to TMMPS is possible.

* A maximum interval of 30 m (98.43 ft) between the AD70D
and the servo amplifier is possible.

* The servo amplifier and AD70D are data linked, allowing
control parameters to be sent and servo self-diagnosis
results to be received.

(2) Applicability to absolute system
* By using servo amplifier and servo motor products with
absolute position specification, if zero return operation is
executed after setting up the system and the absolute
position is set, then operation is possible without executing
zero return operation thereafter when power is applied.

(3) All set data and commands can be set from the sequence
program.

(4) Three types of operations are possible: position control,
velocity control, and velocity/position control.

(5) Built-in electronic gear function
* Since an electronic gear function is built-in, selecting an
encoder to match the mechanical system is unnecessary,
permitting the axis travel distance per pulse to be freely
adjusted.

(6) By using a peripheral device A6GPP/A6PHP (SW: :GP-
AD70DP), torque trace, servo diagnosis (velocity loop, position
loop gain check), monitor, and parameter settings are
possible. '

When using the AD70D, refer to the following manuals as
required.

SW:_:GP-AD70DP Operating Manual

 1CPU User’s Manual

MR-SB Servo Amplifier Operation Manual

Be sure that the following items are included in the package.

Item Quantity

AD70D positioning module 1

9-pin connector for external wiring (pin type) 1

17JE-23090-02-D8A

POINT ]

In this manual, AD70D 1/0 numbers assigned from the PC

CPU assume that the AD70D is loaded in slot 0.

1-3

18 (NA} 66265-A



1. INTRODUCTION

1.2 Glossary of Terms

(1) | Absolute mode |

In absolute mode positioning, each position has its own address
and is reached with reference to a zero point address. '

Absolute address : 70  Absolute address : 150

Zero point A B

To move from A to B, define only the address of B.

) | Positioninwode]

There are 2 positioning control modes.

Position control mode:
Positioning to specified addresses using positioning data is

executed in the incremental or absolute mode.

Velocity

Positioning mode o )
) Positioning velocity

¥

Velocity/position control switchover mode:
Starts operation at positioning velocity specified by positioning
data, and switches to positioning control when the control
switchover signal is input from an external device.

Velocity

Positioning velocity

[

Velocity | Position
control | control

— Control mode
switchover signal

1B (NA) 66265-A



1. INTRODUCTION MELSEC -A

(3) |Position loop gainJ

(a) Position loop gain indicates the control responsiveness during
the position control mode. It is related to the number of
accumulated pulses in the error counter during operation and
STOP operation.

The number of accumulated pulses is calculated using the
following formula:

€ : Accumulated pulses
E==—— f : Command pulse frequency (pps)
kp :Position loop gain (rad/sec)

1) When the position loop gain is low, the number of
accumulated puises increases elongating the stabilizing
period when the axis stops.

2) Ifthe position loop gain is too high, the overshoot occurring
when the axis stops will be excessively large. While an axis
is stopped, it has a tendency to vibrate.

mw position loop gain] [Position loop gain too highl
Command pulse Command pulse

Command pulse & Command pulse

. Accumulated ' o~ Accumulated
\f‘/ pulses ( pulses
AN ‘\

~ 7\
t o 1

Fig. 1.1 Stop Mode Varies According to Position Loop Gain

(b) Reference values for setting the position loop gain are shown

below.
Load inertia ratio {GD . /GD 2| 0 1 3 5 Description
Standard 35 | 356 | 256 | 15
Set value Setting range: 1 to 999
(rad/sec} Maximum | 100 | 80 | 40 | 26

POINT |

If the position loop gain is too low, the number of
accumulated pulses in the error counter increases result-
ing in a servo error (excessive position error: error code
2052) during high-speed operation.

(4) [Incremental mode |

In incremental mode positioning, positions are reached with
reference to the previous position.

Absolute address : 70 Absolute address : 150

Zero point 8

A
L Travel : +80
| )

To move from A to B, define movement in a direction for a specified distance {80).

1-b
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1. INTRODUCTION

(5) | In-position signal |

Switches on when the deviation counter pulse value is within the
specified range from the target position. The range may be
specified from 1 to 19999.

Accumulated pulses -

) L

1 )

1 )

' 1
ot : .
Positioning ON :—'——4 H
complete signal OFF — . J.
{X05) H ! ! Vo
In-position ON l 1 l l i
si i OFF : L
gnal (X06) A ‘Al
—y -

A: In-position range

(6) | Acceleration/deceleration time |

The time from the start of operation until the velocity limit
specified by a parameter is reached is the acceleration time, and
the time from the velocity limit to stop is the deceleration time.

Velocity limit set by parameter
Velocity /
/ ) ) M, Positioning velocity
Time
| Actual acceleration L Actual deceleration time
™ time
Set acceleration time Set deceleration time

Acceleration/Deceleration Time

Acceleration and deceleration time in the AD70D can be set
independently.

If the set positioning velocity value is faster than the velocity limit
set by a parameter, the acceleration/deceleration time becomes
comparatively shorter.

Therefore, set the maximum value of the positioning velocity
equal to or approximating the velocity limit set by a parameter.
This velocity is valid for zero return, positioning, JOG, and STOP
operations.

1-6
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" 1. INTRODUCTION / MELSEC-A

(7) | Creep velocityj

This is the low velocity used to approach the zero point position.
Motor speed is decelerated from zero return velocity to creep
velocity when the near-zero point signal is turned ON.

(8) [Jog operatioﬂ

The drive for the given axis is operated for as long as the jog input
is on. Axis feed operation is position is possible while confirming
the present position in reference to the target position.

(9) [Upper / lower stroke limit |

Define the limit values of machine travel.
The upper and lower limits are set independently.

(10) | Absolute system l

The absolute system monitors and updates the machine absolute
position regardless of whether the power supply is turned ON or
OFF. Since the machine coordinate system is automatically preset
without executing zero return operation after re-application of
power, automatic operation is immediately enabled.

(11) [ Velocity limit |

This value controls the maximum velocity for positioning, zero
return, and JOG operations.

If the positioning velocity, zero return velocity, and JOG velocity
are set at a value greater than the velocity limit, operation will be
executed at the velocity limit.

(12) |Velopity loop gain |

(a) Velocity loop gain indicates the control responsiveness during
the velocity control mode.
Increase the velocity loop gain if the velocity loop gain
becomes too low, deteriorating responsiveness as the load
inertia ratio (GD . ¥GD «?) increases.

{b) Reference values for setting the velocity loop gain are shown

below.
Load inertia ratio (GD.%/GD «?)| 0 1 3 5 Description
Standard 100 | 100 | 200 | 300
Set value i i Setting range: 1 to 999.
Low inertia, 30 | 30 | 60 | 100 g g
flat type

POINT l

If the velocity loop gain setting is too high, overshoot
becomes excessive and a vibration (motor noise) is
generated while an axis is stopping.

17
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" 1. INTRODUCTION

(13) [Velocity integration compensationj

(a) Use this parameter to improve the transient characteristics by
increasing the frequency response during velocity control.

(b) If overshoot cannot be reduced during acceleration or decel-
eration after adjusting the velocity loop gain, increase the
velocity integration compensation setting.

(c) Reference values for the velocity loop gain setting are shown

below.
Load inertia ratio (GD.%GDw?%| O | 1 | 3 | & Description
Set value (msec) 20 | 20 | 30 | 40 | Setting range: 1 to 999.

(14) | Electronic gear |

By multiplying the AD70D command pulse outputs, machine
travel distance per command pulse can be changed freely. (Refer
to Section 5.2.1 for details.)

(15) | Feedback pulse |

Pulse chain proportional to the angular increments of the motor
generated by an encoder and fed to the AD70D.

(16) | Deviation counteﬂ

A deviation counter is a increment/decrement counter and counts
the difference between the number of command pulses and the
number of feedback pulses. The difference between the number of
command pulses and the number of feedback pulses is retained as
accumulated pulses in the deviation counter.

The number of accumulated pulses in the deviation counter is
reset to 0 {zero) when positioning is completed.

- 1-8
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2. SYSTEM CONFIGURATION

2. SYSTEM CONFIGURATION
This chapter explains the system configuration where the AD70D and A series CPU

module can be combined.

2.1 Overall Configuration
Fig. 2.1 and Fig. 2.2 show the overall configuration of the AD70D and A series CPU

module.

MELSEC-A

(1) Building block type CPU

CPU module

=2 U

[ EEIEEELEN RN

o LT

RS-422 cable (AC30R4)

U

AB6GPPE/A6PHPE

i

Main base unit

Extension cable
(ACL % B)

SW!_IGP-AD70DPE

A74B base unit

)

A73CPU module

l |
l Connected servo Servo
<:| bus cable E> amplifier
| {MR-BUS- M) MR-SB :
[MR—SD{:E
| |
AD70D I — —_———
positioning
module

Note 1. For use of the positioning module in the data link
system, refer to Section 2.2

Note 2. For details on CPU modules and other /O modules,
refer to CPU user's manuals.

Fig. 2.1 Overall Configuration Using Building Block Type CPU
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2. SYSTEM CONFIGURATION

(2) Compact type CPU

CPU module

=4y

RS-422 cable (AC30R4) Extension cable

U

Connected servo Servo

l
1
|
<___:] bus cable r_—_> amplifier
!

(MR-BUS-_:M) MR-SB{
, [MR-SDETE 1
ABGPPE/A6PHPE Extension base unit
ﬁ (A6]B)
AD70D — —_ —
positioning
module

SW! GP-AD70DPE

Note 1. For use of the positioning module in the data link
system, refer to Section 2.2

Note 2. For details oan CPU modules and other I/O modules,
refer to CPU user’'s manuals.

Fig. 2.2 Overall Configuration Using Compact Type CPU
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" 2. SYSTEM CONFIGURATION /MELSEC-A

2.2 Applicable Systems

The AD70D can be used with the following CPUs.

Applicable model
A0J2(H)CPU A52GCPU A73CPU
A1SJ(H)CPU A3NCPU A81CPU
A1S(H)CPU A3HCPU A1CPU
A1SCPUC24-R2  A3MCPU A2CPU
A2S(H)CPU A2ACPU A2CPU-81
A2ASCPU(S1) A2ACPU-S1 A3CPU
A2USHCPU(S1) A3ACPU Q2ACPU
Q2AS(H)CPU A2UCPU Q2ACPU-S
A1NCPU A2UCPU-81 Q3ACPU
A2NCPU A3UCPU Q4ACPU
A2NCPU-S1

Except for the following, the AD70D can be loaded into any main base and
extension base unit slot.

(1) Do not use the AD70D in an extension base which does not include a
power supply (i.e. A5 extension base). (Since 5VDC current

consumption is large)

(2) In a data link system, the AD70D can be loaded into any of the master,
local and remote 1/0O stations.

POINT I

(1) The AD70D cannot be loaded into the AOJ2P25/R25
(remote 1/0 station).

(3) When using the AD70D module with the AOJ2(H)CPU, A1SJ(H)CPU,
A1S(H)CPU(C24-R2), A2S(H)CPU, A2ASCPU(S1), A2USHCPU(S1),
Q2AS(H)CPU, A52GCPU or A73CPU, load the AD70D module into the
extension base unit. (A65B, A68B).

For connection and setting of the A0J2(H)CPU, A1SJ(H)CPU,
A1S(H)CPU(C24-R2), A2S(H)CPU, A2ASCPU(S1), A2USHCPU(S1),
Q2AS(H)CPU, A52GCPU, A0J2 I/O modules and A65B base unit, refer
to the A0J2(H)CPU, A1SJ(H)CPU, A1S(H)CPU(C24-R2), A2S(H)CPU,
A2ASCPU(S1), A2USHCPU(S1),Q2AS(H)CPU and A52GCPU User's
Manuals.

The AD70D cannot be loaded into the main base unit of the A73CPU.
The AD70D is not allowed to perform simultaneous start or interpolation
operation with the PCPU control axis of the A73CPU.

(4) The AD70D cannot be loaded into the last slot of the 7th extension stage
of the A3CPU.
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3. SPECIFICATIONS

3.1 General Specifications

Table 3.1 General Specifications

___/MELSEC-A

Item

Specifications

Operating ambient
temperature

0 to 55°C

Storage ambient
temperature

—20 to 75°C

Operating ambient
humidity

10 to 90% RH, non-condensing

Storage ambient
humidity

10 to 90% RH, non-condensing

Vibration resistance

Conforms to *JIS C 0911

Frequency Acceleration Amplitude Sweep Count
0.075 mm .
10 to 55 Hz (0.003 in) ’ 1? tm;es' .
* ve/minute
55 to 150 Hz 1G — octave/minute)

Shock resistance

Conforms to JIS C 0912 (10 g X 3 times in 3 directions)

Noise durability

By noise simulator of 1600 Vpp noise voltage,

1 ps noise width and 25 to 60 Hz noise frequency

Dielectric withstand
voltage

500 VAC for 1 minute across DC external terminals and ground

Insulation ambience

5 MQ or larger by 500 VDC insulation resistance tester across
AC external terminals and ground

Operating ambience

Free of corrosive gases. Dust should be minimal.

Cooling method

Self-cooling

One octave marked * indicates a change from the initial frequency to double or
half frequency.
For example any of the changes from 10 Hz to 20 Hz, from 20 Hz to 40 Hz, from 40
Hz to 20 Hz, and 20 Hz to 10 Hz are referred to as one octave.

Note: *JIS: Japanese Industrial Standard

3-1
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3.2 Performances and Specifications

Table 3.2 Performances and Specifications

tem

Performances and Specifications

Number of /0 points

32 points (number of occupied slots: 1)

Number of control axes

1

Capacity

1 data (Two-phase trapezoidal control possible)

Positioning data -
Setting method

Using sequence program

RAM memory back-up

Unavailable {Absolute system standard positions are stored in
NOV-RAM.)*

Absolute system

Possible by connecting the absolute system servo amplifier and
servo motor

Position control mode

Mode Velocity/position control ; Can be selected
: switchover mode
Method Absolute and/or incremental method
Other than
the absolute | —2147483648 to 2147483647 (PULSE)
Positioning system
units Absol
o solute | _ 196596000 to 196596000 (PULSE) (when -Spo- =1)
Positioning system

Positioning speed

1 to 1000000 (PLS/sec)

Acceleration
and deceleration

Automatic trapezoidal acceleration and deceleration

Acceleration and
deceleration times

Acceleration: 4 to 9999 (msec)
Deceleration: 4 to 9999 (msec)

In-position range

1 to 9999 PLS

Backlash compensation

Not provided

Error compensation

Not provided

Zeroing

* With zero address change function
Provided with the zero point address change function

« With other than the absolute system: Near-zero point dog/
count selectable

« With the absolute system: Data set/near-zero point dog/count
selectable
Zero return direction and method are set with switches.

Torque limit function

Provided

Servo OFF function

Provided (Servo lock is released to set the motor to free run
state.)

Jog operation function

Provided

M function Not provided

Internal current consumption 5VDC 08 A
Size (mm) 250 (H) X 37.5 (W) X121 (D)
Weight (kg) 0.5

* NOV-RAM: Non-volatile CMOS STATIC RAM (battery backed up RAM)
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3.3 Functions

Table 3.3 AD70D Positioning Control Functions

Function Description Remarks
(reference)
’ ne-phase -, ;. ; itioni
z One-pha Moves from the current position to the set position  Velocity Positioning
3 trapezoidal . velocity 5.4
BN at set velocity.
£ positioning t
°
c|E i Positioning
213 Velocity _velocity V1
e Two-phase . - -, itioni
el s ph Moves consecutively to a series of positions after - Positioning
al.@ trapezoidal g . . velocity V2 55
o|x . receiving a single start signal. :
ol 8 positioning T to
cla Positioning Positioning
g ’ address P1 address P2
-’§ Velocity
o Velocity/position . . .
controlt\;vsitchover Moves consecutively to a series of positions at
. different velocities after receiving a single start %.t 5.6
mode (velocity con- | . | [P— —
trol operation) signal. Position control {Velocity control
Control mode
JOG operation (velocity The drive for the given axis is operated for as long as the jog input is on. By
control operation) turning this signal ON, operation is started at the set velocity and velocity 5.8
P control operation can continue until the STOP signal is turned ON.
Returns the drive to a defined start position and refers the zero address to that
Zero return position. Zero return operation may be executed by the near-zero point signal, 5.3
in the count mode, or, when using the absolute system, in the data set mode.
Velocity change The velocity can be forcedly changed during positioning or JOG operation
4 g from the sequence program.
Present value The present value can be changed from the sequence program when not
§> change BUSY.
.g Axis travel The positioning address {axis travel distance) can be changed from the
5 distance change sequence program prior to control switchover signal input when positioning is 5.9
J‘C:. 9 executed in the velocity/position switchover control.
5] - - .
O] Servo parameter | Position and velocity loop gain can be changed from the sequence program at
change PC ready or servo ready ON.
Torque control The torque limit can be changed from the sequence program during
value change positioning or JOG operations.
Electronic gear The axis travel distance and velocity can be controlled by multiplying the 5.2
AD70D command outputs.
When the accumulated pulses in the error counter are within an in-position
In-position setting range of 1 to 9999 puises, the in-position signal is turned ON. The 1.2
P in-position signal can be used as the signal just prior to the completion of ’
AD70D positioning.
Limits the servo motor's torque. When the torque required for control in
Torque control positioning and JOG operations exceeds the limit value, control will be 5.2
executed at the set torque limit.
When the servo motor's servolock is released and the motor goes to the free
Follow up run condition, the motor travel distance during servo OFF will be added to the —_—
feed present value. :
Monitors and updates the machine absolute position regardless of whether the
Absolute system power supply is turned ON or OFF. Since the machine coordinate system is 39
4 automatically preset without executing zero return operation after re- ’
application of power, automatic operation is immediately enabled.

3-3
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3.4 AD70D Interfaces

Fig. 3.1 shows the outline of signal transfer between the AD70, PLC CPU and
units connected to the servo amplifier.
» Communication between PC CPU and AD70D
Control signals and data communication are transferred via
base units.
Control signals: I/O signals given in Section 3.8.
Data: Set data given in Section 3.6.
Written to and read from the AD70D buffer memory using PC
CPU application instructions.
« Communication between servo amplifier and AD70D
Control signals for the servo amplifier are transferred via the

MR-BUS.
PC ready I Stop signat
v1iD Near-zero
AD70D ready g point dog )
X01 < =
Servo OFF ko Upper limit LS — C
Y18 2. ey
c imi ®
Zero return request A N AN -~ Lower limit LS E) _
X0z CPU © Velocity/position % O
Y10 Zero return start c1i switchover w £
& command =]
Zero return complete 14 o
X03 w Emergency stop
Z>
Y11, Y12, Positioning start
Y13
BUSY | a7 |
X04
Positioning complete [
X05 %
Velocity/position k-] 5
switchover enabled c e
YiC Ly SE
Jog start ® g (
Y14, Y15 = 5
Velocity/position I3 (=3 [} (]
mode re-start a e © 8 s
Y16 £ Lo < MR-BUS ga
2 Stop S ¢ o> _-b = E f
) Y17 3 s.c S G
= =
1) Error_detection 8 QE’ .8 o 92
a Xo08 ] c = S 2
Il € S o c &
Error reset 7] @ O © (77
Y18 £ ao o
Overflow -
X089 =
Overflow reset =
Y19 E
Underflow £
X0A I =
Underflow reset £
Y1A 3 ]
3]
In-position
X06
Zero return
Xa7 i
Near-zero point dog
XoC s |
Sto
X0D P g
XOE, XOF Upperflower limit LS é
Servo ready Z
xoB 1
WDT error
X00 |
< Data write/read :
L e ——— ]

: Fig. 3.1 AD70D Functions Block Diagram
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3. SPECIFICATIONS / MELSEC-A

3.5 Interface with External Equipment

3.5.1 AD70D electrical specifications
Table 3.4 shows the electrical specifications for AD70D I/0 signals.

Table 3.4 AD70D Electrical Specifications

170 Signal Description
5 to 24 VDC
(Use a 4.75 to 26.4 V stabilized power supply.)
Supply Common Inputs Current consumption: 60 mA max.
(10 mA per point)
Input Stop signal (STOP) HIGH (External contact OFF) :
Near-zero point signal (DOG) (Supply power voltage —1 V) min.
Upper limit (FLS) (Input current: 0.3 mA max.)
Lower limit (RLS)
Velocity/position switchover command LOW (External contact ON) :
{(CHANGE) (Supply power voltage —3 V) min.
Emergency stop (EMG) {Input current: 2.5 mA min.).
Output —_— -
35
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3.5.2 1/0 interface with external device and AD70D

MELSEC-A

Table 3.5 Specifications of the /0 Interface with External Device and AD70D

Con- - Pin . .
nector 1’0 Internal Circuit Signal Signal Description
— 5 Power supply 5 VDC to 24 VDC
- ﬁ 2.7KQ Near-zero Used to detect the "near-zero point” during
1 point signal zero return operation. The signal is turned
A DOG on when near-zero point dog is detected.
- % i E_ZEQ g Stop signal Low to stop positioning. Signal duration
_ STOP should be longer than 20 msec.
‘ pper_limit LS Upper stroke limit switch. Positioning
CONT | Input — 7 FLS stops when OFF. *1
‘\' Pt | amreenns
H 2.7KQ 5 Lower limit LS Lower stroke limit switch. Pasitioning
— RLS stops when OFF. *1
«H | | 27KQ Velocity/position Used as the control switchover command
8 switchover command | in the velocity/position control switchov-
P CHANGE er mode.
‘NS? % [I] 2.7KQ Outputs an emergency stop command to
(. 2 Emergency stop the servo amplifier. Emergency stop
J— EMG
when OFF.
. Used for communication with servo
SERVO|S bus amplifier.

[Connection examplel

*1 Leave ON when not using FLS or RLS.

Lower limit LS
RLS

. Pin ) .
Signal Signal External Equipment
@ 5 VDC to 24 VDC external
Power supply 5 JI @ power supply
........ Rimit switch
Near-zero —
point signal © o
DOG
Stop signal ﬂ:l
STOP
Upper limit LS
FLS —F
—

Velocity/position
switchover command
CHANGE

Emergency stop
EMG

........

3-6
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3.6 Set Data

The following three blocks of data are required for positioning
using the AD70D and are set from the sequence program.

Fixed parameters

Parameters ’——E Servo parameters

Set data —EZero return data Variable parameters
Positioning data :

Table 3.6 Set Data (Continue)

. Refer-
Data No. ltem Setting Range Default ence

T oooer stroke fimit —2147483648 to
pper stroke limi 2147483647 PLS

. | ke limit —2147483648 to
ower stroke hmi 2147483647 PLS

2147483647 PLS

0 PLS

Command pulse
multiplication
ratio numerator
(CMX)

Command pulse | 1, 9999
multiplication :

. . 1 CMX 1

ratio denominator | But == = =5y = 50
50 CcDhV

| (CDV).

1 to 9999 _ 1

Electronic gear

Servo parameters
«

0: MR-SB (Standard)

1: MR-SB (Absolute system)

: . 2: MR-SD/MR-SB-K

1 | System setting (Standard) 0

3: MR-SD/MR-SD-K
{Absolute system)

: None 3: RB100,101

: RB30 4: RB082
: RB50, 51  6: RB32

When MR-SB/SD 5.2

is used

Parameter

O N-=O

: When no regenerative
resistance is provided
or accessory regenerative
resistance is connected
externally (Dynamic brake:
Not provided)

6: When accessory regenerative
resistance is provided and
cooling fan is used (Dynamic
brake: Not provided)

o | Regenerative | When MR-SB-K is 9: When power regeneration 0

resistance used converter (FR-RC)is used
(Dynamic brake: Not provided)

10: When no regenerative
resistance is provided or
accessory regenerative
resistance is connected
externally (Dynamic brake:
Provided)

16: When accessory regenerative
resistance is provided and
cooling fan is used (Dynamic
brake: Provided)

19: When power regeneration

converter (FR-RC) is used

(Dynamic brake: Provided)

Fixed parameters

3-7
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Table 3.6 Set Data

. Refer-
Data No. Item Setting Range Default ence
0: Standard SA
1: Low inertia L
3 | Motor type 2: Flat U 0
3: Standard SC
Set the motor output capacity
4 | Motor capacity (Kw) to 10 times 0
(Example) 1.5 kw — 15
2: 2000 rpm
2
§ | 5 | Motor rpm :3:3000 rpm
PR
£ E | 6 | Position loop gain 1 to 999 rad/sec 25 rad/sec 62
€= .
& | 8 | 7 | Velocity loop gain 1 to 9999 100
[0
e ?;J 8 | Velocity integration compensation 1 to 9999 ms 20 ms
& [ 9 | In-position range 1 to 9999 PLS 100 PLS
10 | Number of feedback pulses per 12000 PLS fixed 12000 PLS
motor rotation
0: Counterclockwise by addres-
Rotation directi ses increasing 0
n otation direction 1: Clockwise by addresses
increasing
12 | Torque limit 1 to 500% 300%
» . 10 to 1000000 PLS/sec
= | 1 { Vel control val
% elocity control value (Set in units of 10 PLS/sec) 200000 PLS/sec
g Acceleration time 4 to 9999 ms 300 ms
] - 5.2
o | 3 | Deceleration time 4 to 9999 ms 300 ms
(0]
% 0: Positioning mode
s |4 Positioning mode 1: Velocity/position control 0
> switchover mode
* —2147483648 to
1 | Zero addres
B : ress 2147483647 PLS 0 PLS
©
c 2 | Zero return velocity 1 to 1000000 PLS/sec 10000 PLS/sec
< - 5.3
2 3 | Creep velocity 1 to 1000000 PLS/sec 1000 PLS/sec
< Axis travel distance setting after turn-
& 4 ing near-zero point signal ON 0 to 2147483647 PLS *2 75 PLS
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Table 3.6 Set Data

Setti Refer-
Data No. Item ing Range Default ence
0: One-phase trapezoidal posi-
s tioning
1 | Positioning pattern 1: Two-phase trapezoidal posi- 0
tioning
Positioning address P1 —2147483648 to 2147483647 PLS
o ostfioning ac . 0 to 2147483647 in the veloc-
5 Axis travel distance in the veloc- . . X
- 2 . - . ity/position control switch- 0 PLS
ity/position control switchover X .
o X R over or in the incremental
c mode or in the incremental mode
‘= mode *2 54
o
2 | 3 | positioning velocity V1 1 to 1000000 PLS/sec 0 PLS/sec 55
[e]
o Positioning address P2 —2147483648 to 2147483647 PLS
osttioning acx 4 0 to 2147483647 in the veloc-
Axis travel distance in the veloc- . . .
4 . - . ity/position control switch- 0 PLS
ity/position control switchover or . .
. . over or in the incremental
in the incremental mode
_ mode *2
5 | Positioning velocity v2 1 to 1000000 PLS/sec 0 PLS/sec

*1 Some data items in zero return data are set using slide switches.
1. Zero return direction
2. Zero return mode
Refer to Section 4.5 for details.
*2 0 to 196596000 PLS when using the absolute system.

[ POINT |

Command positions (operation range} when using the
absolute system are —196596000 to 1196596000 (when
v = |

The present position value cannot be restored when the
power supply is turned on if a value outside the range
indicated above is set.
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3.7 Buffer Memory

The AD70D has a buffer memory (not battery backed) for
communication of data with the PC CPU. Data shown in Fig. 3.2 is
stored in the buffer memory and used by the AD70D to execute
positioning.

Data shown in Fig. 3.2 is read and written as follows.

Buffer memory data read

Buffer memory addresses are specified by access commands in
the sequence program'’s buffer memory and can be read directly
any time in units of 1 word (16 bits) or 2 words.

Buffer memory data write
The writing of data may be restricted depending on the state of the
AD70D.

General conditions for writing are shown in Fig. 3.2. For further
details, refer to Section 5.2 to 5.12.

Buffer memory addresses are specified by access commands in
the sequence program’s buffer memory and can be written
directly in units of 1 word (16 bits) or 2 words.

(,I;::irr:ilsl) Read Write Covr\xltriﬁ?on Zif:;
Upper stroke limit 1, 0
Lower stroke limit 3,2
Fixed Command pulse multiplica- . Section
parameters Electronic | tion ratio numerator 4 O O Y1D is OFF. 5.2
gear Command puise multiplica- 5
tion ratio denominator
System setting ' 10
Regenerative resistance "
Motor type 12
Motor capacity 13
Motor rotations 14
Position loop gain 15 .
parsafr":‘t’ers Velocity loop gain 16 o O |v1D is OFF. Se;g”‘
Velocity integration compensation 17
In-position range 18
Num.ber of feedback pulses per motor 19
rotation
Rotation direction 20
Torque limit 21
Velocity limit 41, 40
Variable Acceleration time 42 Section
parameters | Deceleration time 43 © © 5.2
Positioning mode 44

Fig. 3.2 Buffer Memory Map (Continue}
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Address . Write Refer-
(Decimal) Read Write Condition ence
Zero address 31, 30
Zero return velocity 33, 32
Zero return - . Section
data Creep velocity 35, 34 O O Y1D is OFF. 5.3
Axis travel distance setting after turning
- - 37, 36
near-zero point signal ON
Positioning pattern 60
o Positioning address P1 62, 61 Section
P“:;‘::'"g Positioning velocity V1 64, 63 O O 5.4
Positioning address P2 66, 65 5.5
Positioning velocity V2 68, 67
Present value change area 81, 80
Velocity change area 83, 82
JOG velocity area 85, 84
Control - - - - Section
change area Velocity/position axis travel distance 87, 86 O O 5.9
change area
Servo parameter change area 88
Torque limit change area 89
Feed present position value 101, 100
Actual present position value 103, 102
Error counter value 105, 104
Axis travel distance after near-zero point 107, 106

signal is turned ON

Zero return correction travel distance 109, 108

Motor rpm 110
Motor current 111
Regenerative level 112
Maximum torque 113

14 Sect

Monitor area | Amplifier version 1e O X . Z(.::l‘:) "

116
B 17
Velocity/position switchover command 118
Velocity operation in progress 119
Torque control in progress 120
Error code (minor) 121
Error code (major) 122
Servo error code 123
Emergency stop . 124
Test mode in progress 125
Slide switch setting 126

Fig. 3.2 Buffer Memory Map
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POINT |

During the various processes of the special function
module, the access from the PLC CPU is processed
as a priority. Thus, if the special function module’s
buffer memory is frequently accessed from the PLC
CPU, the PLC CPU scan time will increase and a
delay will occur in the special function module's
processes.Access the buffer memory from the PLC
CPU with the FROM/TO command, etc., only when
necessary.

3-12
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3.8 1/0 Signals To and From PC CPU

The AD70D uses 16 inputs and outputs for non-numerical

communications with the PC CPU.

I/O signal assignment and functions are given below.

Table 3.7 shows I/O signals with the AD70D loaded in slot 0 of the

main base unit.

Device X indicates an input signal from the AD70D to the PC CPU.
- Device Y indicates an-output signal from the PC CPU to the AD70D.

Table 3.7 1/0O Signal List

Signal Direction: AD70D to PC CPU Signal Direction: PC CPU to AD70D
Device No. Signal Device No. Signal
X00 WDT error
X01 AD70D ready complete
X02 Zero return request
X03 Zero return completion
X04 BUSY
X05 Positioning complete Y00
X06 In-position to Reserved for use by the 0OS
X07 Zero return YoC
X08 Error detection
X09 Overflow
X0A Underflow
X0B Servo ready
XoC Near-zero point dog
X0oD "Stop (external stop signal) YoD Used when AD70D is used in a remote /O
XOE Upper limit LS to station and when executing data link using
XOF Lower limit LS YOF RFRP and RTOP instructions
Y10 Zero return start
Y11 Absolute positioning start
Forward start
Y12 (in the incremental mode and velocity/)
position control switchover mode
Reverse start
Y13 (in the incremental mode and velocity/ )
X10 Reserved position control switchover mode
xt:)c (ON when X10 to X1F are monitored.) :1: ::x:: jgg ::::
Y16 Velocity/position mode re-start
Y17 Stop
Y18 Error reset
Y19 Overflow reset
Y1A Underflow reset
Y1B Servo OFF
Y1C Velocity/position switchover enabled
« Used only when AD70D is used in a Y1D PC ready
X1D R
‘o remote /O station. Y1E
X1F - Interlock signal for RFRP and RTOP to Reserved for use by the OS
instructions Y1F
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IMPORTANT |

X10 to X1F and Y00 to YOF, Y1E, and Y1F are reserved for
use by the OS.

If the above devices are switched ON/OFF from the
sequence program, AD70D normal functions cannot be
guaranteed.

YOD to YOF must be switched OFF from the user program
only when the AD70D is loaded into a remote 1/0 station.
Refer to Section 5.12 for details.
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IO signal details

1/O signal ON/OFF timing and conditions will be explained.
For details on timing, refer to Section 5.3.4, 5.4.4, and 5.8.4.

Data No. Item Description
X00 WDT error Turns ON wh_en the .AD70D self-diagnosis detects a WDT error, at which time, the
servo motor immediately stops.

» Checks the fixed parameters and servo parameters and turns ON the AD70D ready
complete signal (X01) when the PC ready (Y1D} is switched ON from the sequence
program.

AD70D « X01 goes OFF when Y1D is switched OFF. Used for interlocking, etc. in the sequence
X01 ready program.

complete PC ready {Y1D)
AD70D ready complete (X01)

Not in absolute system )
Turns ON in the following cases and OFF when zero return operation is complete.
1) At re-start of the AD70D and PC reset
2) During zero return operation
X02 Ze:: rett;rn With absolute system
ques Turns ON in the following cases and OFF when zero return operation is complete.
1) At servo battery error
2) During zero return operation
3) When the PC ready is turned ON and at back up data sum check error

« Turns ON to indicate completion of zero return operation. Does not turn ON if an
Zero return axis stops during zero return operation.

complete « Turns OFF at JOG start and positioning start.
« Turns OFF at zero return start in the count and data set modes.

X03

« Turns ON at positioning start, JOG start, and zero return start.
X04 BUSY « Turns OFF at command output complete. A start while BUSY is ON results in an
error.

+ Turns ON at positioning start, JOG start, and zero return start (command output
complete). Turns OFF at the next start (positioning, zero return, JOG).
« If positioning is stopped midway, the positioning complete signal does not turn ON.

Positioning

X05
complete

Turns ON when the accumulated pulses in the error counter become less than the set
value of the in-position range set in servo parameters, and is turned OFF at each start.
In-position check is executed as follows.

1) After start of deceleration

2) At zero return operation and after the near-zero point signal is turned ON

Accumulated pulses In-position set value

X06 In-position I

X06 1 f

g
>1-_T :

A: In-position range
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Data No. Kem Description
X07 Zero point | Turns ON when the encoder’s zero point (phase Z) is passed even once. (Only when
passing not using the absolute system) Turns OFF when the power supply is turned OFF.
Sets the corresponding error code and turns X08 ON by major error, minor error, or
servo error.
Turns OFF when the error reset signal (Y18) is turned ON.
Error
X08 .
detection Error detection (X08) I g
Error reset (Y18)
» Turns ON when the present value exceeds 2147483647 by JOG operation (velocity
control operation).
X09 Overflow « Turns OFF by when overflow reset is turned ON.
« The present value 2147483647 becomes -2147483648 to 0.
« Turns ON when the present value exceeds -2147483648 in the minus direction by
JOG operation (velocity control operation).
X0A Underflow « Turns OFF when underflow reset is turned ON.
» The present value -2147483648 becomes 2147483647 to 0.
Xo0B Servo ready | Indicates the connected servo’s ready state.
XoC :;?‘;-Z:LZ Indicates the ON/OFF state of the external near-zero point dog signal (DOG).
X0D Stop Indicates the ON/OFF state of the external stop signal (STOP).
XO0E - IiLr:s:)eLrS indicates the ON/OFF state of the external upper limit LS signal (FLS).
Lower . e
XOF fimit LS Indicates the ON/OFF state of the external lower limit LS signal (RLS).
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Data No.

Item Description
Zero return | Valid at start up. The zero return request signal (X02) and the BUSY signal (X04) are
Y10 -
start switched ON by zero return start. .
Absolute
Y11 positioning | Valid at start up. The BUSY signal (X04) is turned ON by positioning start.
start .
A forward (addresses increasing) start signal valid at start up. Depending on the
positioning: mode, however, the following results.
iz Forward Positioning mode Description
start Positioning Incremental forward start
Velocity/positioning Forward start
The BUSY signal {X04) turns ON by forward start.
Reverse (addresses decreasing) start signal valid at start up. Depending on the
positioning mode, however, the following results.
i3 Reverse Positioning mode Description
start Positioning Incremental reverse start
Velocity/positioning Reverse start
The BUSY signal (X04) turns ON by reverse start.
Address increase JOG start signal, executes JOG operation when switched ON, and
Forward ! . .
Y14 JOG start the axis stops after deceleration when switched OFF.
The BUSY signal (X04) is turned ON by forward JOG start.
Reverse Address decrease JOG start signal, executes JOG operation when switched ON, and
Y15 JOG start the axis stops after deceleration when switched OFF.
The BUSY signal (X04) is turned ON by reverse JOG start.
Velocity/ Executes re-start when the stop signal has been input in the velocity/position control
Y16 position switchover mode; valid at start up.
mode re-start| The BUSY signal (X04) is turned ON by the velocity/position mode re-start.
« Valid at start up. When switched ON, zero return, positioning, and JOG operations
Y17 Sto decelerate and stop.
P » When the stop signal {Y17) is turned ON during zero return operation, the error
detection signal (X08) is turned ON.
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Data No. tem . Description

Clears the buffer memory error codes (addresses 121, 122, 123} to 0 and the error

Y18 Error reset detection signal (X08) is turned OFF. Valid when ON.

Resets the overflow signal (X09). Valid when ON.

Overflow Overflow (X09)
Y19
reset
‘ Overflow reset (Y19)

Resets the under flow signal (X0A). Valid when ON.

Y1A Underflow Underflow (X0A) [ g
reset . :
Underflow reset (Y1A)

« Releases the servolock and sets the motor to the free run condition.
OFF: Servolock
Y1B Servo OFF ON: Servo OFF
. » When servo OFF is turned ON, the axis travel distance is continuously added to the
feed present value until the servo OFF is turned OFF.

Velocity/
position Enables/disables the control switchover signal in the velocity/position control
switchover | switchover mode. Enabled when ON, disabled when OFF.

enabled

YiC

« Indicates correct PC CPU operation. At the start of zero return, positioning, and jog
operation, this signal must be ON.

« To write fixed parameters, servo parameters, and zero return data, this signal must
be OFF.

» The following control actions occur when the PC ready signal is turned ON.
(1) Fixed and servo parameter check )

{(2) AD70D ready complete signal (X01) ON
{3} Initial communication with servo (servo parameter transmission)

« Turning Y1D OFF while the AD70D is BUSY causes the positioning to decelerateto a
stop. If Y1D is turned ON while the AD70D is BUSY, the control actions above will
not be executed.

Deceleration by turning Y1D OFF

Y1D PC ready Non-execution of (1) to (3}

above by turning Y1D ON

Y1D

X01

BUSY (X04) » I
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3.9 Absolute System

Positioning control in the absolute system can be executed using
the absolute system MR-SB/SB-K/SD.

In the absolute system, if machine positions are set when starting
up the system, zero return execution is unnecessary because the
absolute positions of the axis is detected when the power supply
is turned ON.

(1) Absolute system start up procedure
The absolute system start up procedure is shown below.

‘ Absolute system start up )

'

Servo amplifier connection

« Connect the AD70D to the MR-

SB/SB-K/SD for the absolute
position.

* Perform FLS, RLS, STOP, etc.
wiring to the AD70D.

'

Machine position adjustment

Adjust to the machine zero point
position.

Power application

Turn the MR-SB/SB-K/SD and
ACPU power supply ON.

v

Positioning parameter settings

Set the following positioning para-
meters.

» Fixed parameters

* Servo parameters

« Zero return data

'

Absolute position detection |} e Turn Y10 ON from the sequence
program.

Execute absolute position detec-
tion request from the sequence
program.

Machine position adjustment oo - JOG operation can be executed
from the sequence program or
using a peripheral device.

When machine position adjust-
ment is necessary, adjust with
JOG operation, etc.

v

| Absclute position setting |- * Execute zero return program.

Execute zero return operation
{data set mode) and set the abso-
lute position.

C Complete )
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(2) The absolute system might lose the absolute position in the
following cases.
In such a case, establish the absolute position by executing
zero return operation or changing the present position data
after setting the machine to the zero position.

(a) When an absolute position encoder is removed or
changed.

(b) When the cable connecting the absolute position encoder
to the servo amplifier is removed or changed.

(c) When the servo amplifier is changed.

(d) When a servo battery alarm occurs (detected when the
servo amplifier power is turned ON).

(e) When mechanical system is misaligned due to collision.

(3) The absolute system’s command range is —196596000 to
4196596000 (when g = 1).
The present value address range is —2147483648 to -
2147483647. If this range is exceeded, the data change as
shown below.

Present vaiue
2147483647 \4

/| y
- 4

—2147483648 —|

For example, when the zero point address is set to 10000, specifying
196596000 as the positioning travel distance sets the present value
address after positioning to 196606000.
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4. PRE-OPERATION SETTINGS AND PROCEDURES

4.1 Pre-operation Settings and Procedures

This section explains the hardware setting procedure for starting up the system
that uses the AD70D.

C =D

y
Set AD70D slide switches (zero
return direction, zero return mode
setting).

Load AD70D into base unit.

4

Connect AD70D to servo ampilifier
using servo bus cable.

Turn PC power supply ON.

C Compilete )
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4.2 Handling Instructions

(1) Protect the AD70D from mechanical shock and vibration.
(2) Keep conductive debris out of the unit.

(3) Turn OFF the PC power supply before loading or unloading the
unit to or from the base.

(4) Turn OFF the PC and servo amplifier power supply before
connecting or disconnecting the servo amplifier connector.
Insert the connector directly from the front after confirming the
correct insertion direction. Tighten the two fixing screws after
installation. Keep the connector area cover closed when the
servo amplifier is not connected.
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4.3 Nomenclature

Aoop
- =
= A=
L i EE
m Oso ‘./®
OHD} /®
Qs 4
] 9 /@
Printed circuit ] D
board D
[ i
1 I @
C\-mﬂﬂﬂnﬂﬂnnnnnn
S e | B .
No. Name Description
. Indicate AD70D operation and error states.
@ | 32-point LED Refer to Section 4.4 (1) for details.
@ 2-point LED indicate AD70D communication state. Refer to Section 4.4 (2) for details.
Indicates servo amplifier emergency stop.
® EMG LED OFF when stopped. Lights when stop is canceled.
Control signal connector.
@ CONT Refer to Section 3.5.2 for pin signal names.
® SERVO Servo amplifier connector
® Slide switches For switch settings for zero return direction and mode, and GPP/PHP setting

selection, refer to Section 4.5.
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4.4 LED Indications

(1) LED indications of operation and error states

This section explains the front LEDs that indicate the operating status and
error status of the AD70D.

LED details
— PC
0 @) ~]roY
1 OO | sv
2 OO ZERO
3 00) BUSY
4 OO ERR. 1
5 OO ERR. 2
6 OO | SV ERR.
. 7 | OO | V-MODE
8 0 DOG
9 0] STOP
10 OO | FLS
1 OO | RLS
12 00O WDT ERR.
13 00 IN-POS.
‘14 9.0) POLE
15 OO 16 —l
LED Indication ON Condition OFF Condition Initial *1
State
LED oo {320 1| 2 i
POLE ® [ J [ ] ® o] O O O
2° Q [J o] L) O ® e} [ J
2 [e] Q [ J ® O O L [ ]
2? o [ J o ® O ] ¢} ®
2? Q [ ) ® ® [} Q O @
2 [e] o [ J ® O Q Q [
Error counter count value 2 10 ¢/ /010010 L
Error indication 2¢ 0 e|le|efolo]o 0 Al
o counter Indica 2 [0 s|e|e®lo]0]oO D
value 2 o e[elejofoloO [ OFF
Indication range 2 |0 o(e ®|O}v]O L
— 2* |0 elelefojo]oO 0
131072 to +131071 e
22 o] ® ® @ O o {0 [ ]
2% | O e|lele|O|O]O ®
2v O [ J ® ® O O ] [ J
2% | O e|le|e|O0|O]|oO .
2% O [ @ [ O [} [e] [
@: Indicates ON
Indicates AD70D operation
PC RDY PC ready ready state PC ready (Y1D) ON | PC ready (Y1D) OFF OFF
Servo Indicates - servo  ready . . By exter-
SV RDY ready (READY) signal state READY signal ON READY signal OFF nal input
ZERO Zero return | Indicates zero return re- | Zero return request | Zero return request ON
request quest signal ON/OFF state | signal {X02) ON signal (X02) OFF
Indicates BUSY signal ON/ | BUSY signal (X04) | BUSY signal (X04)
BUSY | BUSY OFF state ON OFF OFF

*1 The initial state is the CPU STOP state with the CPU power supply turned ON.

4-4

1B (NA) 66265-A



4. PRE-OPERATION SETTINGS AND PROCEDURES / MELSEC-A

_—_ o o Initial *1
LED Indication ON Condition OFF Condition
State
ERR. 1 Minor error AD70D minor error state ON at minor error No minor error, or OFF
*2 OFF after error reset
ERR.2 Major error AD70D major error state ON at major error No major error, or OFF
*2 OFF after error reset
SV ERR. Servo error Servo ampilifier error state ON at servo error No servo error, or OFF
*2 OFF after error reset
OFF during | Velocity/position  control . . - .
V-MODE position switchover mode opera- ON dL_mng velocity | OFF during position OFF
. operation control
control tion state
DOG Near-zero Near-zero point signal | Near-zero point sig- | Near-zero point sig- | By exter-
point dog (DOG) state nal ON nal OFF nal input
STOP Stop Stop signal (STOP) state Stop signal ON Stop signal OFF ﬁ:l ei::)eur;
FLS Upper limit | Upper limit LS signal (FLS) | Upper limit LS sig- | Upper limit LS sig- | By exter-
LS state nal ON nal OFF nal input
RLS Lower limit | Lower limit LS signal (RLS) | Lower limit LS sig- | Lower limit LS sig- | By exter-
LS state nal ON nal OFF nal input
WDT ERR. | WDT error Indicates AD70D WDT | WDT error (X00) ON | WDT error (X00) OFF OFF
state Hard ware error H/W error
IN-POS In-position | Indicates in-position state Within in-position Outside in-position ON
range range
Error coun- | Indicates error counter . i
- - F
POLE ter polarity | polarity state Negative 0 or positive OF

*1 The initial state is the CPU STOP state with the CPU power supply turned ON.
*2 Refer to SECTION 6 TROUBLESHOOTING for error details.

(2) Communication state LED
The LEDs on the front of the AD70D indicating communication
state will be explained.

sD

O
OC| RD

SD:

the servo amplifier.

RD:

the AD70D.

ON when the AD70D has sent a transmission request to

ON when the servo amplifier has enabled transmission to

SD and RD flicker at high speeds during AD70D and servo
amplifier communication.
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4.5 Settings

Slide switch settings will be explained.
Set SW1 to SW4 when setting the parameters and zero return data from the

sequence program, or set SW4 and SW6 when setting the parameters and zero
return data using the GPP/PHP (SW:_:GP-AD70DP).

45.1 Zero return direction setting

Slide switches

ON
1 N e
2 N1
3 N
4 N
5 N
6 N1
7N
8 N

Zero return direction setting

MELSEC-A

The slide switches are set in the OFF position as shown in
the figure when shipped from the factory. Reset the PC
CPU after changing the switch settings.

Set the zero return direction.

OFF

Reverse direction (addresses decreasing)

sSwi

ON

Forward direction (addresses increasing}

IMPORTANT |

Zero return operation is controlled by both the zero return
direction and the zero return velocity. Turning the near-
zero point dog ON starts deceleration. Be sure to set the
zero return direction correctly.

45.2 Zero return mode setting

Slide switches

ON
1N

3 N e
4 N
5 N
6 N1
7T N1
8 N1

2 @:]c—j—Zero return mode setting

" There are three zero return operation modes shown below. Refer
to Section 5.3.1 for details.

[ sw2 | [ sw3 | Zero Return Mode
OFF OFF Near-zero point dog mode
ON OFF Count mode
OFF ON Data set mode
ON ON Setting disabled
4-6
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45.3 GPP/PHP setting selection

Slide switches’

ON
141

241
3 A
4 Y1 1=
5 A1
6 A1
7
8 41

Selection of setting by GPP/PHP

The zero return direction and mode can be set using the GPP/PHP
(SW: GP-AD70DP) as well as the setting by slide switches

(SW1 to SW3).
OFF Setting by GPP/PHP invalid, setting by slide
switches (SW1 to SW3) valid
Swa Setting by GPP/PHP valid, setting by slide
ON switches {SW1 to SW3) invalid; all parameters
are set with a peripheral device

4.5.4 NOV-RAM write protect setting

Slide switches

ON
143

2 A
.3 A
4 A1
5 P4
6 4 1=
7 A7
8

used.

NOV-RAM write protect setting

SW6 is used only when using a peripheral device (SWi_iGP-
AD70DP). Set SW6 OFF when a peripheral device is not being

Swé

OFF

Enabled

ON

Write protect

IMPORTANT |

Do not change the settings of SW5, SW7, and SW8 (set
when shipped from the factory).
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4.6 Wiring
This section explains the items to be noted for wiring of the AD70D and external
device and how to connect the external wiring connector.

4.6.1 Wiring precautions
This section provides the precautions for wiring the AD70D and external device
(including the servo amplifier).

(1) Connection cable length
For the length of the cable connecting the AD70D with the

servo amplifier, use the 5 m (16.41 ft) servo bus cable (MR-SB
5M). 2 m (6.56 ft), 10 m (32.81 ft), and 30 m (98.43 ft) cables are

available.

(2) Fixing the servo bus cable
Fix the servo bus cable using a special cable clamp fixtures

(accessory).

CPU |AD
70D

| — Servo amplifier

Cable clamp fixtures

a) Ground plate
b) Fixtures

MR-BUS

(3) 1O signal wiring
« Do not bundle /O signal wires with power cables or main
cables. Run these wires away from the cables. (min: distance

of 20 cm (7.87 in))
» Separate I/O signal wires from other cables and use separate

conduit where applicable. :
« If the /O signal wires are to be bundled with the power

cables and/or main cables, use the shield cable and ground it

at the PC side.
« When running I/O signal wires in metal conduit, the conduit

should be grounded.
(4) Arrange in rows surge suppressors for AC relays, DC bulbs,
and electric breakers, and diodes for DC relays, bulbs, etc.
connected to the servo amplifier. Refer to the servo amplifier

manual for details.

RA

Diode

Surge suppressor

(a) Mounted to AC relays, bulbs, etc. (b} Mounted to DC relays, etc.

Surge Suppressor Installation Example

4-8
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4.6.2 External wiring connectors

This section explains how to connect the external wiring connector.
The AD70D is provided with the following connector:

9-pin connector {plug) for CONT connector
%ﬁive

The connector consists of the following parts.
Screws B seal

Wire clamp% ;
Screws A V Screws C
Connector head & Nuts M

Cover B

Assemble the connectors as follows:
Connector head

(1) Solder the wires to the.connector head. «----+=+-reoroereermmnnann,
(See 4.6.3 for details.)

b

(2) Fitthe connector head to cover A and wind the -+-----+--e-veeeeeees
protective seal around the cables to prevent
wearing of the insulation.

$

(3) it the wire c'amp using Screws A' TerTesesrreseraiistiini e

(4) Fitscrews C.

(5) Fasten cover B onto cover A using SCrews B ««+----««xeeeerevenneneen.

and the two nuts.

Screw C

1B {NA) 66265-A
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4.6.3 Connectors

Wiring for connector pins is shown below. Connect according to
I/0 numbers as shown in Section 3.5.

(1) Use 0.3 mm? (22 AWG) wire.
Wires thicker than this cannot run in cable clamps.

(2) Solder the wires to the pins and finish with insulating tubing.

_ Soldering

Wire

9-pin connector

Pinouts viewed from
cable connection side.
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4.7 Maintenance

For maintenance of other units/modules (such as power supply
modules, CPU modules, /0 modules, and special units), refer to
the corresponding units’ user’s manuals.

4.7.1 Storage
The AD70D should be stored in the following environments.
(1) Ambient temperature of —20 to 75°C
(2) Ambient humidity of 10 to 90% RH
(3) No condensation (due to sudden temperature changes)

(4) No direct exposure to sunlight or rain

(6) Free from excessive amounts of conductive powder such as
dust, iron filings, oil mist, salt, or organic substances.

A two hour "warming up” period should be allowed if the AD70D
has not been powered up for over 12 months. This is to allow the
electrolyte in the electrolyte capacitor to stabilize.

4-11
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5. PROGRAMMING

( Start

L

Parameter settings

N\NZ

Zero return

To perform the positioning control of the AD70D, the zero return method and
positioning operation method must be determined, the parameters, zero
return data and positioning data must be set from the sequence program,
and the set data must be stored into the buffer memory. This chapter
explains the programming method and operation method for that purpose.
A rough procedure for positioning is as follows.

Count mode
Data set mode

Refer to Section 5.2

Near-zero point dog mode --- Refer to Section 5.3.1
Refer to Section 5.3.1
Refer to Section 5.3.1

‘v7
Positioning Other Possible Functions Present | Velocity Positioning Torque Re-start
Address L after Stop
Value Change Change Limit ioni
. N positioning
Operation Change |(BUSY ON) (BUSY ON) Change continues
One-phase Refer to O
l— | trapezoidal t[ \ Section O O X O (Absolute)
positioning 5.4 mode only,
Two-phase Refer to O
— | trapezoidal t_[h_» Section O O X O (r:bsolute) _
positioning 55 . ode only,
Velocity/position Refer to
|— ] contro! switchover f&_» Section O O O O O
{velocity control) 5.6
AV ) Refer to
: JOG .
C Complete ) o (velocity control) b‘:” g;ctnon O © O O
Refer to O
Incremental feed Section O O X O Absolute )
) 57 ode only,
Refer to
Refer to Section 5.9 Section
5.10
5-1
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5.1 Notes on Programming

(1) PC ready reset
Where necessary, the PC ready signal should be disabled
when an error is detected.

(2} Zero return
Execute zero return before positioning is started and when a
zero return request is received from the AD70D.

(3) Near-zero point dog limit switch
Ensure that the limit switch is serviceable and reliable. Failure
to receive an input from this switch will cause an axis to
continuously move at the zero return velocity.

(4) Overrun precautions
The upper and lower stroke limits will only be operable if the
AD70D is functioning normally. Upper and lower limit switches
should be hard wired into the system.

(5) Emergency stop signal
Hard wire emergency stop circuits into the system.

(6) Upper and lower stroke limit values
Upper and lower stroke limit values should be checked before
operation.

(7

~—

Velocity limit value
The velocity limit parameter should be checked before opera-
tion.

(8) Jog velocity
Set the jog velocity low when initially setting up the system.

REMARK

Unless otherwise specified, I/0 numbers used in this manual assume that the
AD70D is loaded at slot 0 of the main base.

Used numbers: X0 to XF, Y10 to Y1F

Fig. 5.1 AD70D Location for the Following Examples

Device numbers (M, D, T etc.) used in the program example can be changed freely.

5-2
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(9) Precautions when using the A0J2CPU
There are limits to the instructions and devices which can be
used in the A0J2CPU when compared to the ACPU.
For details, refer to AOJ2CPU Programming Manual.

Instruction

CPU

Pulse instruction

ACPU A0J2CPU
Execution Execution
condition
— [ Pis [wo

condition
l——n—r MOVP |

K1 | DOJ-‘

Mo
v ¥ —— mov | K1 | poH
Exegt_:tt_ion
7 condaition
condition — MoV | HesAo | Do JJ
DMOV +—{ bmov k100000 DOJ_l vov] Hooor [ o1

K100000 = H186A0

D1 DO

{(10) The sequence program example in this section uses the

direct mode for the ACPU input control mode. When the
refresh mode is used, the SET and RST instructions are used
within the same scan and pulses cannot be output to the
AD70D. To output pulses to the AD70D, execute the partial
refresh instruction (SEG). Refer to the ACPU Programming
Manual for the partial refresh instruction (SEG).

(11) This chapter explains programming performed when an absolute

position system is not used. When an absolute position system is
used, the positioning command range (travel distance) is 0 to
196596000 (0 to 2147483647 when an absolute position system is

not used).
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5.2 Parameters

The parameters must be set first to perform the positioning control of the
AD70D. There are the following parameter types: Fixed parameters preset
according to a mechanical system, etc., servo parameters set on the basis
of the servo motor and servo amplifier models connected to the AD70D,
and variable parameters set variably according to positioning.

5.2.1 Parameter settings

Table 5.1 shows the parameters set by the sequence program.
Table 5.1 Parameters

Data

Item

Setting Range

Default

Setting Enable
Conditions

Set Data
Check Timing

Fixed parameters

Upper stroke limit

—2147483648 to 2147483647 PLS
(32-bit signed data)

2147483647

Lower stroke limit

—2147483648 to 2147483647 PLS
(32-bit signed data)

Electronic
gear

Command pulse
multiplication
ratio numerator
{CMX)

1 to 9999

Command pulse
multiplication
ratio denominator
{CDV)

-

to 9999

PC ready signal
{YID) must be
OFF.

When PC
signal (Y1D)
turned ON

ready

is

Parameters

Servo parameters

System setting

o

: MR-SB (Standard)
: MR-SB (Absolute system)

-

2: MR-SD/MR-SB-K

(Standard)
3: MR-SD/MR-SB-K
(Absolute system)

Regenerative
resistance

When MR-SB/SD
is used

0: None 3: RB100,101
: RB30 4: RB082
: RB50, 51 5: RB32

N -

When MR-SB-K
is used

10:

([H

no:

0: When no regenerative

resistance is provided
or accessory
regenerative

resistance is connected

externally (Dynamic
brake: Not provided)

6: When accessory

regenerative resistance
is provided and cooling
fan is used (Dynamic
brake: Not provided)

9: When power

regeneration

converter (FR-RC) is
used(Dynamic brake:
Not provided)

When no regenerative
resistance is provided
or accessory
regenerative resistance
is connected externally
(Dynamic brake:
Provided)

When accessory
regenerative resistance
is provided and cooling
fan is used (Dynamic
brake: Provided)
When power
regeneration

converter (FR-RC) is
used (Dynamic brake:
Provided)

PC ready signal
(Y1D) must be
OFF. (Except for
position loop gain
and velocity loop
gain)

When PC
signal (Y1D)
turned ON

ready

5-4
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Table 5.1 Parameters

MELSEC-A

[ . Setting Enable Set Data
Data |No.| ltem Setting Range Default Conditions Check Timing
0: Standard
3 | Motor type 1: Low inertia L 0
2: Flat U
Set the motor output
4 | Motor capacity capacity (Kw) to 10 times 0
(Example) 1.5 kw — 15
2: 2000
5 | Motor rpm 3: 3000 :g: 2
0
@ | 6 | Position loop gain 1 to 999 rad/sec 25 PC ready signal
1]
E | 7 | velocity loop gain 1 to 9999 100 |(YID) must be|when PC ready
g — - OFF". (E)Itcept f?r signal (Y1ID) is
ols \(eloc:ty integration compensa- | , = g999 o 20 position o_op 9ain | 4,rned ON
b3 tion and velocity loop
3 . gain)
9 | In-position range 1 to 9999 PLS 100
(3
§| |10 Number of feedback pulses per | , 4, gag35 p|  fied 12000
5 motor rotation
£
g 0: Counterclockwise by
o X .
11| Rotation direction 1: (a:?:;::vsi:: t:;::::ler;ges 0
increasing
12 | Torque limit 1 to 500% 300
. 10 to 1000000 PLS/sec Setting enabled. | 1 When positioning
1 | Velocity control value {Set in units of 10 PLS/sec) 200000 However, since these |  start signal (Y11 to
g K N parameters are con- Y13) is turned ON
~qE-5 2 | Acceleration time 4 to 9999 ms 300 ms trolled by data set | 2 When JOG start
€ | 3 | Deceleration time 4 to 9999 ms 300 ms | when the start signal |  signal (Y14, Y15} is
8 is turned ON, if writ- | turned ON
o ten while the BUSY | 3 When zero return
§ 0: Positioning mode signal is turned ON, start signal (Y10) is
% | 4 | Positioning mode 1: Velocity/position control 0 they will be fetched | turned ON
> switchover mode when the next start
signal is turned ON.
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(1) Parameter default vaiues
If parameters are not set default values are used. If an error is
found upon checking the parameter setting range, all data for
fixed parameters, but only error data for variable parameters
default to the values shown in Table 5.1.

(2) Refer to the terminology of Section 1.2 for parameters other
than those of the electronic gear.

(3) Electronic gear function
By multiplying AD70D command pulse outputs, machine
travel distance per command pulse can be changed freely
using the electronic gear.
Selecting an encoder appropriate for the mechanical system is
unnecessary, and flexible positioning is possible.
The electronic gear is valid for zero return, positioning, and
JOG operations.

AD70D positioning module Drive unit
1 ' ' [ l’
) @ @
o |Command Output | & ] &=
= uls ulse | 5 £ 2
° puise Electronic [|__P! g (] g
< gear = £ °
2] @ %] >
3 =] i
‘ 3] . | & $ 4
CMX
cbv L \.__

Fig. 5.2 Electronic Gear

The electronic gear's command pulse multiplication ratio
numerator (CMX) and denominator (CDV) are set by para-
meters. ' ' '
However, —5% = %Qg—\-),(— = 50.
When using the electronic gear, the positioning velocity and
axis travel distance are controlled by electronic gear multiples.
However, positioning velocity X electronic gear = 1000 kpps.
If there are fractional pulses below the decimal point, they are
- internally stored and accumulated at the next start.
An example of the positioning velocity command pulse
frequency and output pulse frequency with the electronic gear
is given below.

« Velocity limit value 105KPLS/sec

* Electronic gear (—g%\)/(—) =10

5-6
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Example of command and output pulses when setting the electronic gear

Setting 1 ) 3
Command pulses 110 KPLS/s
(ot v ,ues)p 100 KPLS/s 105 KPLS/s !
° 106K*
Command pulses
CMX 1000 KPLS/s | 1050 KPLS/s | 1050 KPLS/s

X cbv

Output pulses 1000 KPLS/s | 1000 KPLS/s | 1000 KPLS/s

Error code — 213 52, 213

Positioning velocity

*

Since command pulse set values exceed velocity limits, an error occurs (error
code 52), and control will be carried out at a velocity limit of 105 KPLS/s.

POINT | |

(1) Iif positioning continues after the PC has been reset,
zero return operation must be executed because
mis-location occurs due to fractional pulses caused by

electronic gears (((::':—\)I( *+ 1).

(2) The value by which the electronic gear has mulitiplied
the positioning velocity will not be controlled even if
the velocity limit is exceeded. if 1000 kpps is exceeded,
error code 213 will be set, and since the velocity will be
controlled at 1000 kpps, mis-location will occur. Set
the positioning velocity X electronic gear = 1000
kpps.

(Example of use of electronic gear)
In the positioning system using a ball screw,
Ball screw lead: 10 mm (3.94 in)
Servo motor feedback pulse: 12000 pulse/1 rotation of the
motor

Feed distance per pulée is

10 " )
A2=—-——12000 = 0.000833 -+ mm (in)/pulse
If the electronic gear is used and set to %%— = % ,
PPN L EV B -
=2000 X 5 _ 0-00 mm (in)/pulse

in this way any value for axis travel distance per pulse can be
obtained using the electronic gear. This means that no fraction
is generated in feed per pulse regardless of ball screw load.
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(4) Number of feedback pulses
As the number of feedback pulses, set the "number of used detector

pulses x4".
Servo Type Detector Type ““mb::‘llosf; I;e:;:back
MR-SB Absja?ed:;gtem 3000
MR-SBK Absg’lftr:ad:)r/gtem 2882
MR-SD Standard gggg
Absolute system 4096
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5.2.2 Buffer memory

Parameter data from the user program is stored in the buffer
memory areas shown in Figs. 5.3, 5.4, and 5.5.

Read and write of 2-word data such as upper and lower stroke
limits and velocity limits from and to the buffer memory should be
done simultaneously for 2-words. Writing 1-word data to a 2-word
area will cause an error and the written data will be ignored.

2-word data can be written as follows.

Execution condition r

L [ ps | mo f—

M oo m[ne] s |« —

Execution condition
— |— PLS MO

___'\fol.___-{ To|n1|n2 SlKZJ———

(1) Fixed parameters

Address (decimai)

0 U xe limi (L)
— Upper stroke limit —
1 (H)
2 L)
— Lower stroke limit —
3 (H)
a Command pulse multiplica-
tion ratio numerator
Command pulse multiplica-
5 . . .
tion ratio denominator

Fig. 5.3 Fixed Parameter Area
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(2) Servo parameters

MELSEC-A

10
11
12
13
14
15
16

17

18

19

20
21

Address (decimal)

System settings

Regenerative resistance

Motor type

Motor capacity

Motor rotations

Position loop gain

Velocity loop gain

Velocity integration com-
pensation

b15 b0

In-position range

Number of feedback
pulses per motor rotation

The 15 bits b1 to b15 can
be setto 1 or 0

Rotation direction

{ignored by OS).

Torque limit

l 0: Counterclockwise by addres-
{ ses increasing

1: Clockwise by addresses in-
creasing

Fig. 5.4 Servo Parameter Area

'(3) Variable parameters

40
4
42
43
44

Address (decimal)

— Velocity limit
Y (H)

L

Acceleration time

Deceleration time

b15 b0

Positioning mode

.

]

The 15 bits b1 to b15 can
be set to 1 or 0
(ignored by OS).

___{ 0: Positioning
1: Velocity/positioning

Fig. 5.5 Variable Parameter Area

As shown in Fig. 5.5, the positioning mode is determined by

the LSB in the positioning

mode area.

POINT |

Since the default is set in the buffer memory at power
application or PC reset, use the sequence program to

change the default value.
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5.2.3 Example parameter setting program

An example program of parameter settings for fixed, servo, and

variable parameters is shown below.

(Conditions)
Fixed and servo parameter settings

1) Writes in 1 scan after CPU RUN.

2) Writes only when PC ready (Y1D) is turned OFF.

3) Data below is set as fixed and servo parameters.

Variable parameter settings

1) Writes using the write command when BUSY (X04) is OFF.

2) Data below is set as variable parameters.

Set Value Device Used Buffer Memory
Address
w Upper stroke limit 100000 PLS D1, DO 1,0
‘é Lower stroke limit 0 PLS D3, D2 3,2
g Comma:aacii :u:jn ::::::)lication 3 | D4 4
v

J [[eommns e ririen | . :
System setting 0 D10 10

Regenerative resistance 0 D11 1

Motor type 0 D12 12

Motor capacity 20 D13 13

,ﬂﬂj Motor rotations 2 D14 14
§ Position loop gain 25 rad/sec D15 15
‘g Velocity loop gain 100 D16 16
S Velocity integration compensation 20 ms D17 17
B In-position range 100 PLS D18 18
puII:;I:sm It::: r‘:\fo::fdr:::":ion 12000 PLS p19 19

Rotation direction 0 D20 20

Torque limit 300 % D21 21

o Velocity limit 30000 PLS/sec D41, D40 41, 40

%é Acceleration time 400 ms D42 42
§g Deceleration time 250 ms D43 43
e Positioning mode 0 D44 44
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P HI839 HesR Epel YE1D x
a—F 3 3 i {Fis  H3@ H
W@ _ Ko
71—} {DHOY laBana b8 H Fixed parameter setting
K
| —LDHOY @ b2 H
~ ¥
= i L1 1 D4 3
K
- —{nat 2 B3 3
KK K
- {70 HEEs Y] 6 X
K3 E
41— {HiYy & 18 7} Servo parameter setting
K
- -{HOY B pit H
’ ¥
2 Loy 8 piz A
K
L —THOU  Z@ 013 H
K
» —IHOY 2 14 H
K
- -CHOY 25 b1 3
K
L THOU  1@@ Bl6
I
- {Hoy  za pi? A
K
- {HoV  1a@ i1ga ™
¥
L THOU 17888 D13 X
- LHEU g bzl N
¥
- THOY  2BE Bzl H
. - H K K_
Hé:?rﬁléer — £T0d  @aag 1@ big 1z X
Gftmand YAB4 Y1 wano
1114t i + 3 —{PLS M3t H
K31 K . .
118k {DHOY 3BH36 48 1 Variable parameter setting
4
- {Hoy  doe pdz
K
- {HOU 238 D43 H
. ~ K )
- {HOU # bdd H
H K K
- {74 B@@ga 48 b4 5 H

* When using instructions such as the MOVP and TOP instructions with building
block type CPUs, converting execution conditions into pulses is unnecessary.

Variable parameters can be written regardiess of whether the PC ready (Y1D) is
ON or OFF.

5-12

1B {NA) 66265-A



5. PROGRAMMING /MELSEC -A

5.3 Zero Return

This section explains the zero return method, zero return data and
programming.

5.3.1 Z_ero return modes

When applying power to the AD70D or at the start of operation,
zero return execution is required to confirm the zero point. Zero
return operation should also be executed when the zero return
request signal (X02) is turned ON.

When using the absolute system, executing zero return operation
once after establishing the absolute system is sufficient, even
when the power supply is turned OFF. Should an absolute position
error occur, execute zero return operation again.

Since addresses are monitored even during zero return operation,
if zero return operation is started with the default settings, the
upper stroke limit (default value 0) will be exceeded resulting in
error 207 because the zero return direction is that of addresses
decreasing. Zero return operation will be completed normally,
however.

The three zero return operation modes shown below are set using
slide switches. (Refer to Section 4.5 Settings.)

1) Near-zero point dog mode
2) Count mode

3) Data set mode (with absolute system only)

5-13

1B (NA) 66265-A



5. PROGRAMMING

(1) Near-zero point zero return
As shown in Fig. 5.6, the reference point from the pulse
generator (PLG) appearing first after the signal triggered by the
near-zero point dog is turned OFF is established as the zero
point.

Velocity Zero return
velocity /Deceleration after near-zero point signal is turned ON

Creep velocity
/ Stops after near-zero point signal is turned OFF

» Time

!
:
t
1
'
'
!
1

o ]
I . Near-zero point signal t ' - Stops after the signal triggered by the near-zero point
[/ i i
,,'II,II,,‘ : : gg?n t|s turned OFF and moves to the next reference
:ON OFF': : The zero return complete signal is turned ON at
1
1

1 PRI . . ... .
Reference B » Adjust the near-zero point dog position so that axis
1

l I 1 l l I l i | I positioning completion.
1 W
1

elerence | t .
point sngnal: HO) H stop position is midway between reference points.*
1 I ®@: Zero return correction travel distance
I @ b @: Axis travel distance after near-zero point signal is

c . ! turned ON
1 ) Values D and @ will be stored in the monitor data area
—® of the buffer memory.

Zero return start (Y10)

Fig. 5.6 Zero Return Operation Sequence Near-zero Point Dog

1 rotation of PLG

I
v

4”] : Lh PLG reference point signal
[] 1

“Ii””“m” —————————————— ””“””‘l“ PLG pulse

Fig. 5.7 Feedback Pulses

* |f the position reached after the signal triggered by the near-zero point dog is
turned OFF is close to the reference point signal, the reference point signal might
be mis-read. Since the zero point might be offset by one rotation of the motor,
adjust the dog position or set value so that the signal triggered by the dog will turn
OFF as close as possible to the center of the reference point signal high range.

5-14
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Keep the near-zero point signal ON until velocity is decelerated to
creep velocity.
If this signal is turned OFF before the velocity is decelerated to
creep velocity, the axis will continuously decelerate at the same
rate and stop at the next reference point which is established as
the zero point.

Zero return velocity

Set creep velocity

Near-zero

point dog m

'.
i
ON  OFF i
'

T

1

1

i

|
1 ]' — Reference point
[

Because the signal triggered by the near-zero point dog
is turned OFF, the axis passes the reference point during
continuous deceleration. The reference point appearing
within this range is not taken as the zero point. The
reference point appearing next is taken as the zero point.

POINT |

Note the following points when executing near-zero point
zero return operation.

(1) Zero return start operation cannot be executed in the
near-zero point dog mode. Execute zero return start
'operation after returning the axis to a position away
from the near-zero point dog position by JOG opera-
tion.

(2) Zero return operation cannot be started twice con-
secutively. Interlock using the sequence program.

IMPORTANT |

If the PC is reset at a position after the position where the
signal triggered by the near-zero point dog is turned OFF
(Fig. 5.6 A position) after the completion of zero return,
zero return start operation can be executed. However,
since there is no zero return direction signal, the axis
cannot decelerate and will stop due to the upper/lower
stroke limit LS.
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(2) Count zero return _
As shown in Fig. 5.8, the reference point from the PLG

appearing first after the axis has moved the “PLS-designated
axis travel distance after near-zero point signal ON” is
established as the zero point.

Zero return

Velocity velocity

Deceleration after near-zero point signal is turned ON

Creep velocity

PLS-designated axis travel distance after the
signal triggered by the near-zero point dog is
turned ON

, Time

T L 1
1 '
I ,,Near zero point signal : ! ' +  Allow sufficient distance from reference point
| to near-zero point signal OFF point.
I ON : P OFF :
Ll : U LJI ! !.J_ « After moving the PLS-designated axis travel distance
Reference —.t—#-:—”—“— : after the near-zero point signal is turned ON, the axis
point signal : KO} . stops, then moves to the next reference point. The zero
> return complete signal is turned ON at positioning

completion.

1

1

H « Adjust the PLS-designated axis travel distance after the
near-zero point signal is turned ON so that its stop
position is midway between reference points.

Zero return start (Y10)

(@ : Zero return correction travel distance

@ : Axis travel distance after near-zero point
signal is turned ON

Values @ and @ will be stored in the monitor

data area of the buffer memory.

Fig. 5.8 Zero Return Operation Sequence in Count Mode

POINT |

In this mode, zero return can be started while the
near-zero point signal is ON or it can be started con-
tinuously. lf zero return operation is started while the
near-zero point signal is ON, the axis is automatically
returned to the position before the near-zero point signal
is turned ON and zero return operation is executed from

that position.
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(a) Axis travel distance setting after the near-zero point signal is

turned ON

Set the axis travel distance set pulse after the near-zero point
signal is turned ON so that it does not overlap with the
reference point signal position where it is greater than the zero
return velocity deceleration distance.

./ Velocity limit Ve

/ Zero return velocity deceleration
Zero return distance (PLS)
velocity Vz .

Creep velocity Vc

Actual

deceleration
time

Parameter set deceleration time Te

(b)

Fig. 5.9 Zero Return Velocity Deceleration Distance

As the condition for the deceleration distance from zero return velocity,
set the value that satisfies both of the following two points.

- Number of pulses equivalent to one or more servo revolutions from
when the near-zero point signal turns on

1
Y X zero return velocity X actual deceleration time
1 Vz:Ts’ V2 Ts
=g V. X =gy, PS

Round up below the decimal point. Refer to Section 5.3.2 for calculation
examples.

Adjustment of position where the near-zero point signal is
turned ON
The axis travel distance position after the near-zero point

signal is turned ON must be set so that it is not close to the

reference point signal.

If this position is close to the reference point signal, the
reference point signal might be mis-read and the zero point
might be offset by one rotation of the motor.

One way to avoid this, for example, is to set this position near
the center of the reference point signal high range, and then
set the axis trave! distance after the near-zero point signal is
turned ON to a multiply of one rotation of the servo motor.
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C Data set mode ’

(3) Data set zero return (used only in the absolute system)

In the absolute system’s zero return operation, the data set
mode does not require the near-zero point dog as do the
near-zero point dog mode and the count mode.

In this mode, by operations such as the JOG operation, the
axis moves to an arbitrary position and the zero return start
signal is output. Zero return operation is completed by
re-writing that position to the zero point address (motor does
not rotate).

Velocity
The feed present value is re-written and
registered to the zero point address at zero
i return start signal output.
t
I - » Time
(’ .
)
Reference
point signal

1
|
]
]
Zero return start (Y10)

Zero return complete (X3)

Set AD70D slide switches
SW2 and SWS3 for the data
set mode.

Move the axis to the de-
sired zero point position
using JOG operation, -etc.

Specify the zero point
address and output zero
return start (Y10).

Re-write and register the
feed present value to the
zero. point address.

]

C Complete )

Fig. 5.10 Zero Return Operation Sequence-Data tions

It is necessary to pass the reference point before outputting zero
return start (Y10) after applying power. If zero return start is output
even once without passing the reference point, the "reference
point not passing error” (error code 1110) wili occur. If this occurs,
reset the error, execute JOG operation so that the servo motor
rotates more than one revolution, and re-output zero return start.
Since, in this mode, the zero return velocity set data and the axis
travel distance set data after near-zero point signal ON are not
used, setting the data is unnecessary.

The data set mode zero return operation, if attempted with a
system other than the absolute system, has the same effect as the
present position data change function.

POINT |

When data set mode zero return operation is performed
in an absolute position system, two or more zero returns
cannot be made while power is on.

To do so will cause a position shift.
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5.3.2 Zero return data settings

For the AD70D to execute zero return control, zero return data
must be set. If the data is not set, control defaults to the values:
shown in Table 5.2.

Default values are set at power application and when the PC is
reset.

Table 5.2 shows zero return data to be set using the sequence
program, data setting enable conditions, and data check timing.

Table 5.2 Zero-Return Data

No. item Setting Range Default Setélor:‘gﬁfi::ble Chse:tk ?’iat:::ng
. —2147483648
1 Zero point address to 2147483647 PLS 0

2 Zero return velocity | 1 to 1000000 PLS/s 10000PLS/s PC 4 conal | Wh

3 Creep velocity 1 to 1000000 PLS/s | 1000 PLS/s (Ym)rea Y ot e | start si ;:;f (Y'f(t)‘)"l’;
Axis travel distance turned OFF. turned ON

4 | after nearzero point | o, 5147483647 PLS | 75 PLS
signal ON (only in
the count mode)

* Get the zero return direction and mode using slide switches. (Refer to Section 4.5.)

(1) Axis travel distance set pulse after near-zero point signal ON
Set the number of pulses so that the position does not overlap
with the reference point signal where it is greater than the zero
return velocity deceleration distance.

Deceleration distance
1 . . .
=5 X zero return velocity X actual deceleration time
(Example)
Zero return velocity:

Creep velocity:
Deceleration time:

10 kpps (default value)

1 kpps (default value)

300 msec (default value)
Vr Velocity limit 200 kpps

Deceleration distance Vz Zero return velocity 10 kpps

A A
= '—;_ VZ t 5\\\
; %_ Vs X _gz_ T. i Ve Creep velocity 1 kpps
P ]
_WT, "V NN\
T 2Ve
(10 X 10°)> X 300 X 102 Actual deceleration time t
2 X 200 X 10° Te Deceleration time
= 75 PLS 300 msec
Note: Do not include the electronic gear in deceleration distance
calculations.

When setting the near-zero point dog position near the center of
the reference point signal high range, if the axis travel distance
after near-zero point signal ON is turned to a multiply of the
number of output pulses in one rotation of the servo motor, the
axis travel distance position after near-zero point signal ON will
not overlap with the reference point signal.
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5.3.3 Buffer memory

As shown in Fig. 5.11, zero return data is stored in the buffer
memory using the user program. Read and write 2-words of data
simultaneously from and to the buffer memory. Writing 1-word
data to a 2-word area will cause an error and the written data will
be ignored.

2-word data can be written as follows.

Execution condition

i PLs | Mo |

|
1
MO
- 4——— oo [ m | n2 | s | k1 }—
Execution condition
i PLS Mo
MO [
1

— [ 170 [ m | n2 | s | ke

Address (decimal)

30 L
—Zero point address (H_

31

32 (L)
—Zero return velocity  —]

33 (H)

34 c | (L)
— Creep velocit —]

35 P Y H)

36 | Axis travel distance setting af- (L) [~ Settings only with zero return

37 | ter nearzero point signal ON (1) operation in the count mode

Fig. 5.11 Zero Return Data Area
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5.3.4 Example zero return program

(1) Program flow (2) Start conditions
( Zero return ) Table 5.3 Zero Return Start Conditions
Check tem State Remarks
Turn the PC ready signal STOP Stop signal OFF
(Y1D) OFF. —
FLS Upper limit LS ON Upper limit LS must be.turned ON at
External forward zero return direction
H I . .
signa RALS Lower limit LS ON l.oweardhmlt LSt musg. b:f turned ON at
Write parameters and ‘orward zero return direction
zero return data to the DOG |Near-zero point dog| OFF | Only in near-zero point dog mode
buffer memory.
ry X01 AD70D rgady ON
completion
L Zero return . )
X03 . OFF Only in near-zero point dog mode
Turn the PC ready signal completion
(Y1D) ON. X04 BUSY OFF

Valid if ON at zero return correction travet
Interface X07 |Reference point pass| ON distance in the near-zero point dog and

T signal count modes
(Yu.lrg) (z)e,:;o return start X08 Servo ready ON Servo ready must be ON.
Y17 Stop signal OFF
Y1iB Servo OFF OFF
Zero Y1D PC ready ON
rett(x)l;rasc%n;l;));ete Data Zero return data el:‘rzr No data start at error.
(3) Related signal timing
C Complete )
Velocity /Zero return velocity

>t

)=
"

PC ready (Y1D)
AD70D ready completion (X01)

Stop (Y17) |

L - - = ) —

Zero return start (Y10)

Zero return request (X02)

BUSY (X04)
Zero return complete (X03)

OFF at zero return
and JOG start

P . B A et ks shant

{Counter mode)

In-position (X06)

Positioning complete {X05)

Fig. 5.12 Zero Return Timing

Refer to Section 3.8 for I/0 signal. details.
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(4) Example zero return program in near-zero point dog mode
(Conditions)
1) Writes in one scan after CPU RUN.
2) Execute zero return operation using zero return command.

3) Fixed, servo, and variable parameter settings (Section 5.2.3
Program) are regarded to be completed.

4) Start conditions are given in Section 5.3.

5) Slide switch settings for [SW2| and |SW3| OFF (near-
zero point dog mode).

6) Turn PC ready (Y1D) ON after the completion of writing of
fixed and servo parameters and zero return data.

7) Set the following data as zero return data.

Set Value Device Used Buﬁ::‘ dl\:l:sl:ory
Zero point address 100 PLS D31, D30 31, 30
Zero return velocity 5000 PLS/sec D33, D32 33, 32
Creep velocity 500 PLS/sec D35, D34 35, 34
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[kttt i
—— Parameter setting program —

1 M9839 xeed x@el veipd *
24 fbpf——— —{PLs #33 3

W33 K
247 —LGHOY 186 038 N Zero return data setting

K
L —{BHOU SHEE 132 H
K
- {pHay 5668 034 H
H 4 £

= —{DT0 &A@l 36 p3a 3 A

preparaiion : —{SET  H34 3

complete Interiock

__ﬂ B36 N34 ME99
299 cvaid 3 PC ready

\command
. YHe1 xp@1 ¥pel XpG4  HEEE  YOIT
47 1} 3 4 {3 —{pPLs MIT N

H3?
336 —[5ET  Ya18 N Zero return start

xan3
k1Y ol —{PLs M3 3

vaia  H3g -
:{E,zh_”-—]-—"L T ~[E5T  v@ld H Zero return complete

xaap |

- L”.___!

LELH] # K ¥
17451 & J;;:F;g; aags 121 [5A k{ H At error detection, read error

Eor cesst o agg code from the buffer memory | Reference
386k~ —i £y¥a12 O to D50, D51, and D52, and reset | Program

CIRCUIT END the error.

* When using instructions such as the MOVP and DTOP instructions with building
block type CPUs, converting execution conditions into pulses is unnecessary.
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(5) Example zero return program in count mode

(Conditions)

1) Writes in one scan after CPU RUN.

2) Execute zero return operation using zero return command.

3) Fixed, servo, and variable parameter settings (Section 5.2.3
Program) are regarded to be completed.

4) Start conditions are given in Section 5.3.

5) Slide switch settings for ON and OFF

(count mode).

6) Turn PC ready (Y1D) ON after the completion of writing of
fixed and servo parameters and zero return data.

7) Set the following data as zero return data.

Set Value | Device Used |Buffer Memory
Address
Zero point address 100 PLS D31, D30 31, 30
Zero return velocity 5000 PLS/sec D33, D32 33, 32
Creep velocity 500 PLS/sec D35, D34 35, 34
Axis travel distance after
the signal triggered by | 5544 pg D37, D36 37, 36
passing the near-zero
point dog is turned ON
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[ et |
—{ Parameter setting program —
e e i o = e tem A = — o ——
i 39 % 3 ygir *
PLFLIR LU LU Treis w333
#33 K
47 conay e@ p3a N
K
L —T YT p3F 3
L TDHOY 538 034 H
K
L — {DHOY 888 p36 A
I T ¥
" __[pTo deee 38 038 4 3
8 FSET K34 H
Start
&e".‘;;mon H34 Interock o
i h: cvatih
: Zero retum i - ’
umouggl {@e4  SAER VEI7 i
35 T [PLS M7 K
37
3631 LSET. veiA
881 .
37— —{pLs 13 H
Y1 Hig ;
371k A £RST  YALB )
i
| k8D |
LT 1] A Koo K
381 CFROM @peg 171 s 3 Y
Error reset i
e Apes CYE18 2

Zero return data setting

PC ready

Zero return start

Zero return complete

At error detection, read error
code from the buffer memory
to D50, D51, and D52, and reset | Program
the error.

Reference

* When using instructions such as the MOVP and DTOP instructions with building
block type CPUs, converting execution conditions into pulses is unnecessary.
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(6) Example zero return program in the data set mode

(Conditions)
1) Writes in one scan after CPU RUN.
2) Execute zero return operation using zero return command.

3) Fixed, servo, and variable parameter settings (Section 5.2.3
Program) are regarded to be completed.

4) Start conditions are given in Section 5.3.

5) Slide switch settings for OFF and ON (data

setting mode).

6) Turn PC ready (Y1D) ON after the completion of writing of
fixed and servo parameters and zero return data.

7) Set the following data as zero return data.

Set Value Device Used Buffer Memory
Address
Zero point address 100 PLS D31, D30 31, 30
{ " Parameter setting program —
B39 ¥ E 1y i
Py M rALLAL UL CLI L “trLs W33 A
W33 System setting of the servo
2471t oy 1 i@ H parameter is set for the abso-
H ¥ lute system.
- {10 - @a@s i@ big 1 H
K The zero point address is set at
- - LN i N
Hmm :’M i 100 PLS.
- [oTo eesd 3@ p3e 1 3
Sae —{SET W34 H
preparation
R Al - £y810 3| PC ready
Gommand” ¥GR1  ¥AA4  KOBE YA17
T SUTHRAE: LS A Y [PLS VB8 3 Zero return start
3‘31__%?33 ZFRﬂg EEBB Iliw“ 150 |§ ¥ At error detection, read error
Eoror veset code from the buffer memory | Reference
3932&'&‘_}?53 cup1g ¥ to D50, D51, and D52, and reset | Program
. the error.

* When using instructions such as the MOVP and DTOP instructions with building
block type CPUs, converting execution conditions into pulses is unnecessary.
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5.3.5 Stop processing during zero return operation and re-start after stop

(1) Factors which stop processing during zero return operation
are given below.

Table 5.4 Stop Processing During Zero Return Operation

Stop Processing
No. Stop Factor :
: P Error Detection Error Code Stop Mode
{x8)
1 External stop signal
is turned ON.
2 Stop signal (Y17)
is turned ON.
3 PC ready signa! (Y1D)
is turned OFF. *1
Servo ready signal Error code | Deceleration
4 {X0B) is turned ON. X8 ON reset processing,
with No. 4,
5 Servo OFF signal 5, and 8
(Y1B) is turned ON. at free run.
6 Upper limit LS (FLS)
is turned OFF.
7 Lower limit LS (RLS)
is turned OFF.
8 PC power supply Error code
- is turned OFF. reset
. . *2
Error code [Depending on
9 Servo alarm X8 ON reset error content
10 Emergency stop - Error code Immediate
signal is turned ON. reset stop
*1 Deceleration is deter mind by the parameter set decelera-
tion time and velocity limit. For No. 6 and 7, stop
processing is executed only when the LS in the same
direction as the axis is moving is turned OFF.
%2 Occurrence of any of the servo error codes 2010 to 2055 and
2147 results in a sudden stop. When any of 2100 to 2146
-occurs, operation continues, Error detection X8 remains OFF,
and only the servo error code is set.
Velocity Deceleration

e —

N
t

RIIZIIIILIZZZIIIZA e ar- 2610 point dog

reference point

N

Zero return request _]
(X02)

i
|
|
]
I
|
!
i
1
Zero return start !
(Y10) l
T
1
|
1
|
1
1
1

Does not go OFF

BUSY J

(X04)

Zero return complete
(X03)

Stop factor E I —

Error detection : g

(X08)
ON at stop factors No. 1 to No. 6
(Zero return stop error during zero return operation)

Fig. 5.13 Stop Timing During Zero Return Operation
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(2) Re-start after stop during zero return operation
Whether re-start can be executed or not after stop during zero return

operation is as indicated below.

Zero return Mode

Near-zero Point

signal is turned OFF

Stop Position Zero Return Count Mode
Before near-zero point
signal is turned ON Enabled Enabled
At near-zero point dog Disabled *1 Enabled
After near-zefo point Disabled *2 Disabled *2

*1 Operation does not start due to error code 1003.
*2 If zero return start is executed after the near-zero point signal is turned OFF,
the CPU will malfunction. Re-start using the user program.

In both *1 and *2, restart using the JOG operation after returning to a restartable

position.
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5.4 One-phase Trapezoidal Positioning

5.4.1 Positioning mode

(1)

Set the positioning pattern, address, and velocity from the
user program and execute positioning in the incremental or
absolute mode using the positioning start command from the
PC CPU.

Specify incremental or absolute mode (refer to Section 1.2)
using the start signal.

Start Signal Positioning Start

Y11 Absolute mode positioning start

Y12 Incremental mode forward start (addresses increasing)

Y13 incremental mode reverse start (addresses decreasing)

Start (Y11, 12, 13}

BUSY (X04)

Positioning
complete {X05)

Velocity Positioning velocity

j _

(2)

(3)

(4)

(5)

Fig. 5.14 Positioning

Refer to Section 5.10 for stop processing and re-starting after a
stop during positioning.

The following control changes can be executed by writing data
to the buffer memory control change area from the user
program. (Refer to Section 5.9.)

1) Present value change

2) Velocity change

3) Servo parameter change
4) Torque limit change

Since the present value is monitored during positioning, if
incremental mode positioning or a combination of incremental
and absolute mode positioning is repeatedly executed, the
stroke limit range will be exceeded, resuiting in an error. In this
case, change present value to within the stroke limit range.

Since there is no dwell time function, set the timer from the
user program using the positioning complete signal (X05) if
the dwel! is required.
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5.4.2 Positioning data settings

_/MELSEC-A

Table 5.5 shows the positioning data, data setting enable conditions, and

data check timing.

Table 5.5 Positioning Data

Set Data

No.| item Setting Range Default| Setting Enable Conditions Check Timing
0: One-phase trapezoidal
e positioning

1 | Positioning pattern | 4. Tyyo-phase  trapezoidal 0 Setting enabled. However,

positioning since these parameters are
. controlled by data set when | When position-

Positioning address P . . N . .

Axis travel dis- — 9147483648 to 2147483647 PLS the start signal is turned ON, | ing start signal

tance at velocity/
position control
switchover mode

0 to 2147483647 PLS at
velocity/position
trol switchover mode or

con-
0

or in the in- in the incremental
cremental mode mode
3 | Positioning velocity Vi | 1 to 1000000 PLS/sec 0

they will be fetched when the
next start signal is turned ON if
written while the BUSY signal
is turned ON.

(Y11 to Y13) is
turned ON

5.4.3 Buffer memory

Positioning data from the user program is stored in the buffer
memory area shown in Fig. 5.15.
‘Read and write of 2-word data such as upper and lower stroke
limits and velocity limits from and to the buffer memory should be
done simultaneously for 2-words. Writing 1-word data to a 2-word
area will cause an error and the written data will be ignored.

2-word data can be written as follows.

Execution condition

{  ms |

11

Mo
{

1

MO |—

!
=

Execution condition
Jdt

IrDToIh1|n2|s|

K1 —

dz
R

Mo

TO ni

nZISI

Address (decimal)

b15 boI
— |

Valid only at position control

60 | Positioning pattern
61 (L) The 15 bits b1 to b15 can
62 — Positioning address P1 (H_ be set to 1 or 0
) (ignored by OS).
1 .
64 — Positioning velocity V1 (H)— Axis travel distance in the
incremental mode °

|

0:

1:

One-phase trapezoidal
positioning
Two-phase trapezoidal
positioning

Fig 5.15 Positioning Data Area
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5.4.4 Example positioning start program

(1) Program flow (2) Start conditions
Table 5.6 Positioning Start Conditions
( Positioning ) Check ltem State Remarks
STOP Stop signal OFF
. Upper limit LS must be turned ON at start
i Ex.ternal FLS Upper limit LS ON of positioning in the forward direction
Turn the PC ready signal signal —
(Y1D) OFF. RLS Lower limit LS ON Lower limit LS must be turned ON at start
of positioning in the reverse direction
X01 AD70D re?ady ON
completion
Write parameters and X04 BUSY OFF ,
zero return data to the Interface
buffer memory. signal XoB Servo ready ON Servo ready must be ON.
Y17 Stop signal OFF
Y1B Servo OFF OFF
Turn the PC ready signal Y1D PC ready ON
(Y1D) ON. No If the positioning velocity exceeds the
Data Positioning data velocity limit, control will be executed at
error Lo
the velocity limit.
Write positioning data to . _
the buffer memory (3) Related signal timing

Velocity Positioning velocity

YES

Turn zero return start
(Y10) ON.

PC ready (Y1D) Z i
AD70D ready completion | !

———— ] — -]

i]
i
Ll
tl
Ll
1
Zero (X01) 0 I
return complete i ::
(X03 ON)? Stop (Y17) 1 ' LL
I | ll !
Positioning start ! 1! ! U :
ON Y11, Y12, Y13) —zr ' X ] S—
i 1
L !
Turn positioning start \ i
signal (Y11, Y12, Y13) BUSY (X04) — ) L
ON. Positioning complete A i
{X05) T

A 1
OFF at next start
| (positioning, JOG, zero return)

In-position (X086)

Positioning
complete

(X05 ONJ? Zero return complete

- (X03)

C Complete ’

Fig. 5.16 Positioning Timing
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(4) Example positioning program
(Conditions)

1) Execute absolute positioning using positioning start com-
mand.

2) Parameters settings (Section 5.2.3 Program) zero return
(Section 5.3.4 Program) are regarded to be completed.

3) Start conditions are shown in Table 5.6.

4) Positioning data indicated below is set.

Set Value Device Used Buffer Memory
Address
Positioning pattern 0 D60 60
Positioning address 12345 PLS D62, D61 62, 61
Positioning velocity 10000 PLS/s D64, D63 64, 63
r~————="—=-—-——=—=="=
- Parameter setting program
Fo—————— s s =
—  Zero return program =
Positioning
data write *
RO rallai LN LA [rLs MI9 N
H39 e & S .
4321+ RO o &8 H Positioning data setting
K
o {DHOU 12345 et
¥
- —{DH0Y 1BBAE rel
H K K
= IT0  deag @ bea 3 H
2o fEl  Za@d V917  HAAE
P sl LI LABR LU fPLS  HéR
500
Hé@ - e
443t [SET  %Y@&11 } Absolute positioning start
445j?95 l{FLS #41 H Positioning complete
LEN —
449 J| processing I'
13
452_1‘“2__“;‘-2*2 —tRST  ve11
V917
R )
%ann
- I_.."._._A
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*1 When using instructions such as the MOVP and TOP instructions with building
block type CPUs, converting execution conditions into pulses is unnecessary.

*2 When stopping during positioning using the stop command, reset the start
signal so that positioning can re-started.

When the positioning operation time (t 2} after the second positioning in repeated
positioning operation is shorter than the scan time, the sequence program cannot
detect the (ON/OFF status change (ON — OFF — ON) positioning complete signal
(X05). If this timing must be detected, set the positioning complete timing using
the following program.

Start signal (Y11 to Y13) J6 5

1e
BUSY (X04) !
Positioning  (X05}) : ti=1to 2 ms
complete !

X5
—] F——[F: IFeed present value]  Positioning addrwsﬂLS l M1
M

1
r—' - { Positioning complete processing

Positioning complete signal

Refer to Section 5.11 for how to
read the feed present value.
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5.5 Two-Phase Trapezoidal Positioning

5.5.1 Positioning

(1) Set the positioning pattern, address (P1 and P2), and velocity
(V1 and V2) from the user program. After reaching positioning
address P1 using 1 positioning start command from the PC
CPU, the positioning velocity is automatically changed to V2.
Execute positioning in the incremental or absolute mode.
Execute incremental and absolute mode specification (refer to
Section 1.2) using the start signal.

Start Signal Positioning Start
Y11 Absolute mode positioning start
Yi2 Incremental mode forward start (addresses increasing)
Y13 Incremental mode reverse start (addresses decreasing)
Velocity Positioning velocity V1

Positioning velocity V2

Positioning address P2

1
|
1
1
|
1
|
| ! |
Positioning address P1 {
1
|
1
1

Start (Y11, 12, 13) /ﬁ l

BUSY (X04) h|

(]
Positioning complete
(X05)

Fig. 5.17 Two-phase Trapezoidal Positioning

(2) When the axis travel distance from positioning address P1 to
P2 is less than the deceleration distance at P1, two-phase
positioning cannot be executed.

Positioning is executed according to positioning address P2
and velocity V1.

Velocity

VAl
P>
/S t .
t !
P1 P2

P1 deceleration distance
1 . S .
= X actual deceleration time X positioning velocity V1

= P2 — P1
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(3) When starting positioning in the absolute mode, set the
positioning address so that the direction from the present
value to P1 is the same as that from P1 to P2. An error occur if
address P2 is set in the reverse direction.

Positioning Direction (present value to P1)
Setting Example
Addresses increasing Addresses decreasing
1 P1 = 10000 PLS, P2 = 5000 PLS Error OK
2 P1 = 10000 PLS, P2 = 15000 PLS oK Error

(4) It is possible to set positioning velocity V2 to greater than V1
(V2 > Vi)

(5) Refer to Section 5.10 for stop processing and re-starting after a
stop during positioning.

(6) The following control changes can be executed by writing data
to the buffer memory control change area from the user
program. (Refer to Section 5.9.)

1) Present value change
2) Velocity change
3) Servo parameter change
4) Torque limit change
(7) Since the present value is monitored during positioning, if
incremental mode positioning or a combination of incremental
and absolute mode positioning is repeatedly executed, the
stroke limit range will be exceeded, resulting in an error. In this
case, change present value to within the stroke limit range.
(8) Since there is no dwell time function, set the timer from the

user program using the positioning complete signal (X05) if
the dwell is required.
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55.2 Positioning data

settings

MELSEC-A

Table 5.7 Positioning Data

. - - Set Data
No.| item Setting Range Default| Setting Enable Conditions Check Timing
0: One-phase trapezoidal
e positioning
1 | Positioning pattern 1: Two-phase trapezoidal 0
positioning
Po;:;c\:g:;\ngv::n:)rgis:t P Setting enabled. However,
to axis travel dis- —2147483648 to 2147483647.PLS since these parameters are
2 tance P2, V2 in the 0to_2147483647 PLS in 0 controlled by data set when | When position-
increme'n tal the incremental mode the start signal is turned ON, if | ing start signal
mode written while the BUSY signal | (Y11 to Y13) is
is turned ON, they will be turned ON
3 { Positioning velocity Vi | 1 to 1000000 PLS/sec 0 fetched when the next start
Positioni dd P signal is turned ON.
e el die. ) | —2147483648 to 2147483647 PLS
4 's ) 0 to 2147483647 PLS in 0
tance in the in- the incremental mode
cremental mode
5 | Positioning velocity V2| 1 to 1000000 PLS/sec 0
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5.5.3 Buffer memory

Positioning data from the user program is stored in the buffer
memory area shown in Fig. 5.18.

Read and write of 2-word data values such as upper and lower
stroke limits and velocity limits from and to the buffer memory
should be done simultaneously for 2-words. Writing 1-word data
to a 2-word area will cause an error and the written data will be
ignored.

2-word data can be written as follows.

Execution condition

— — [ s | mo | —
MO
i1 oo [ mi [ n2 [ s | K1
Execution condition
—4 |- PLS MO
MO
L p——] 710 |n1ln2|SlK2

60
61
62
63
64
65
66
67
68

Address (decimal)

Positioning pattern

— Positioning address P:

— Positioning velocity Vi

— Positioning address P2

+— Positioning velocity V2

b15 b0
(L The 15 bits b1 to b15
Valid only at position control
(H) can be set to 1 or 0 . .
(ignored by OS) 0: One-phase trapezoidal
{L) ) positioning
(H_)_ ——» Axis trave! distance in the 1: Two-phase trapezoidal
incremental or V/P control positioning
(L switchover mode
{(H) . .
-—— Setting valid only for two-
(L_)_ phase positioning
(H)

Fig 5.18 Positioning Data Area
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5.5.4 Example two-phase positioning program

(1) Program flow (2) Start conditions
Table 5.8 Positioning Start Conditions
C Positioning ) Check ltem State Remarks
STOP Stop signal OFF
. Upper limit LS must be turned ON at start
i
- Ex_terna| FLS Upper limit LS ON of positioning in the forward direction
Turn the PC ready signal signal —
(Y1D) OFF : RLS Lower fimit LS ON Lower limit LS must be turned ON at start
: of positioning in the reverse direction
X01 AD70D re_ady ON
- completion
Write :)arar:e;erst atrr:d Interface X04 BUSY OFF
::jr;f)e:e"l‘] ;2‘0;_3 0 the signal XoB Servo ready ON Servo ready must be ON.
Y17 Stop signal OFF
Y1B Servo OFF OFF
Turn the PC ready signal Y10 PC ready ON
(Y1D) ON. No If the positioning velocity exceeds the
Data Positioning data velocity limit, control will be executed at
error A
the velocity limit.
Write positioning data to - .
the buffer memory (3) Related signal timing
NO
Velocity Positioning velocity
YES v
V2

Turn zero return start
(Y10) ON.

4 — 1

Positio'ning address ) P2

s I

T A

A
OFF at next start
(pc‘:fntuonmg, JOG, zero return)

]
Positioning address é1 j T
PC ready (Y1D) i [y | 1
AD70D ready completion T -t t :i
Zero {X01) : : : : I
return complete \ ' | H
{X03 ON)? Stop (Y17) 1 : : . i Ly
! |
| 1
NO Positioning start : : l
] (Y11, Y12, Y13) : | | :—-—-
t
Turn positioning start Ll 1 ]
signal (Y11, Y12, Y13) BUSY (X04) ' !
ON. Positioning complete I
(X05) 1
|
1
i

In-position (X06)

'ositioning
complete
X05 ON)? Zero return complete

(X03}

C Complete )

Fig. 5.19 Positioning Timing
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(4) Example positioning

(Conditions)

program

1) Execute positioning in the absolute mode for a two-phase
positioning pattern using the positioning start command

2) Parameters settings (Section 5.2.3 Program) zero return

(Section 5.3.4 Program) are regarded to be completed.

3) Start conditions are shown in Table 5.8.

4) Positioning data indicated below is set.

Set Value Device Used Buffer Memory
Address
Positioning pattern 1 D60 60
Positioning address P1 12345 PLS D62, D61 62, 61
Positioning velocity V1 10000 PLS/s D64, D63 64, 63
Positioning address P2 23456 PLS D66, D65 66, 65
Positioning velocity V2 7000 PLS/s D68, D67 68, 67
~ —— e m = l
i. Parameter setting program +
1 " Zero return program  +—
sof'linn_ias ________________ .
- Yeommand YB11  XB04 hL ;
3361 # A {rFLs  H4Z T
H42 I - _
442 WO 1 368 1 Positioning data setting
¥
- FOHOY 12345 bl 3
- COMOY D63 3
- LoHEY 23456 pES 1
- {hHau bE? M
i K I
TSI {10  HRER &@ boB 3 b
Positioning
ommaed KA1 XOM4 A  yRi17  HBRE
445+ 4} # f in it LPLE  H43 M
H43 _
434t —5ET %811 3 Absolute positioning start
#8685
456k {PLE HM44 1 Positioning complete
44 o
Ya11 K44 -
462 ‘ }'r*z. —RST Y11
B HB!?
| ¢oed
L Lﬁﬁ&!ﬁ

-#1 When using instructions such as the MOVP and TOP instructions with building
block type CPUs, converting execution conditions into pulses is unnecessary.
*2 When stopping during two-phase positioning using the stop command, reset
the start signal so that positioning can be re-started.
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5.6 V/P Control Switchover

5.6.1 Positioning

(1) Set the V/P control switchover mode, positioning address, and
positioning velocity from the user program and start position-
ing operation according to positioning velocity previously set
by a single start signal from the PC CPU. In response to the
control mode switchover signal input from an external device,
control mode is changed to the positioning control mode, in
which positioning is executed according to the positioning
address.

Since there is only one positioning pattern, as shown below,
two-phase positioning cannot be executed.
Set the positioning direction using the start signal.

Start Signal Positioning Start
Y12 Forward start (addresses increasing)
Y13 Reverse start {addresses decreasing)

Velocity

Positioning velocity

a

1
I |

Velocity control I Positioning control

| |
Start (Y12, Y13) ! :

| 1

. \ L ,
BUSY (X04) !

X o-p

— — e —_

Positioning complete (X05)

Actual present value

|
|
|
I
I
|

Velocity/position

switchover command :
Iy

Velocity/position l
switchover enable (Y1C) |

Fig. 5.20 V/P Contro! Switchover

(2) The present value will be set to “0” at the start of operation
and is continuously updated after control is switched to
velocity control.
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(3) When the velocity/position control switchover enable signal
(Y1C) and the velocity switchover command are turned ON at
the start of operation, positioning is executed in positioning
control only.

(4) When velocity switchover command and the velocity/position
control switchover enable signal do not turn ON, operation
continues in velocity control. Turn ON the stop signal to stop
operation.

(5) Positioning error in V/P control switchover mode
In the V/P control switchover mode, control is switched by
receiving a control switchover signal from an external device
during velocity output. After receiving the signal, the OS
requires some time to the completion of switchover to
positioning control. If pulses are output during this time,
distance equivalent to these pulses is regarded as positioning

Velocity/position Time required for
switchover command control switchover

Velocity/position switchover | Completion of switchover
Signal reception to positioning control

Ly

P : Set axis travel distance
BZR . Positioning error

Assume that the time required for the completion of control
switchover ist u sec, and the positioning error is calculated as
follows.

output velocity PLS/sec
10° Xt

Positioning error (PLS) = +1

Refer to Appendix 3 for the time t required for control
switchover.

(6) Since there is no dwell time function in the AD70D, set the
timer from the user program using the positioning complete
signal (X05) if the dwell is required.

(7) Refer to Section 5.10 for stop processing and re-starting aftera
stop during positioning.

(8) The following control changes can be executed by writing data
to the buffer memory control change area from the user
program. (Refer to Section 5.9.)

1) Present value change

2) Velocity change

3) Velocity/position axis travel distance change
4) Servo parameter change

5) Torque limit change
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5.6.2 Parameter and positioning data settings

Table 5.9 shows the required parameter and positioning data

settings. Set other parameters as required. (Refer to Section 5

Table 5.9 Parameter and Positioning Data

2)

Item

Setting Range Default| Setting Enable Conditions Set Data

Check Timing

Positioning mode

1 {parameter)

0: Positioning
1: Velocity/positioning

0 | Setting enabled.

Positioning address

Axis travel dis-
tance at V/P con-
trol switchover
mode

—2147483648 ~ 2147483647

However, since these para-
meters are controlled by data
set when the start signal is

Positioning velocity

0 to 2147483647 at V/P
/8 0 turned ON, if written while the | (Y12 to Y13)
control switchover . . .
mode BUSY signal is turned ON, they | is turned ON
will be fetched when the next
1 to 1,000,000PLS/sec 0 start signal is turned ON.

When position-
ing start signal

POINT !

in the V/P control switchover mode, be sure to use the
travel distance from start (velocity control) within the
range "0 to 2147483647". If re-start is executed in the

mode re-start signal (Y16) after stop midway during
operation, the present value is updated and the
following positioning operation is performed.

Present value

2147483647%— —7] y
)

-2147483648
Reset the overflow and underflow signals using
~ Overflow reset (Y1 9) and Underflow reset (Y1A).

2) If the present value exceeds the stroke limit range in
the following position control operation status, the
error code 207 is set and positioning operation
continues.

« When velocity control switches to position control
» During positioning control

After the error code 207 has occurred, the overflow
(X09) or underflow (XOA) signal turns ON and the

present value changes again as shown below.
Present value

2147483647 —

-2147483648
Reset the overflow and underflow signals using

Overflow reset (Y19) and Underflow reset (Y1A).

V/P control switchover mode using the velocity/position

1) If the present value exceeds the AD70D control range
(-2147483648 to 2147483647) during velocity control,
the overflow (X09) or underflow (X0A) signal turns ON
and the present value changes again as shown below.
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5.6.3 Buffer memory

MELSEC-A

Parameter and positioning data from the user program is stored in
the buffer memory area shown in Fig. 5.21.

Read and write of 2-word data values such as upper and lower
stroke limits and velocity limits from and to the buffer memory
should be done simultaneously for 2-words. Writing 1-word data
to a 2-word area will cause an error and the written data will be
ignored.

2-word data can be written as follows.

‘_‘l
™M
—

Execution condition

! PLS

1 [ mo —

¥
|0-——| DTO I nt

[n2|s'||<1|——

Execution condition

PLS MO

L I

]n1ln2|$[l(2l——

61
62
63

Address (decimal)

44[ Positioning mode

Positioning pattern

{L)
— Positioning address P1 —
(H)

(L)
— Positioning velocity V1 —
(H)

|—b 1: Velocity/positioning

* Setting positioning pattern
is unnecessary.

Axis travel distance at V/P
control switchover mode

Fig. 5.21 Parameter and Positioning Data Areas
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5.6.4 Example two-phase positioning program

(1) Program flow (2) Start conditions

C Positioning )
¥

Turn the PC ready signal

Table 5.10 Positioning Start Conditions

Check Item State Remarks
STOP Stop signal OFF

Upper limit LS must be turned ON at start

(Y1D) OFF. -
E:it::;fl FLS Upper limit LS ON of positioning in the forward direction
RLS Lower limit LS ON Lower .||.m|t' LS fr\ust be turned QN at start
of positioning in the reverse direction
Write parameters and 70D 4
zero return data to the X01 Ac?)mplel;?:nv ON
buffer memory.
X04 BUSY OFF
Insti(:;rf\aatl:e X0B Servo ready ON | Servo ready must be ON.
ignal
Turn the PC ready signal Y17 Stop signa OFF
(Y1D) ON. Y1B Servo OFF OFF
Y1D PC ready ON
1 No If the positioning velocity exceeds the
. e - Data Positioning data velocity limit, control will be executed at
Write positioning data to error | o velocity limit.

the buffer memory

(3) Related signal timing

YES
Positioning velocity
Turn zero return start Velocity
(Y10) ON. y
Zero >t
return complete i Velocity control, F Positioning control
X03 ON)? ) >l -
L
Start (Y12, Y13) J
ON . : e
]
. BUSY (X04) h
Turn positioning start :
signal (Y12, Y13) ON. : z
Positioning complete (X05) | l
R
Actual present value >< 0—P |

Positioning
complete
{X05 ON)?

Velocity/position switchover command
(external input}

Velocity/position switchover enable | |

{Y1C)

@ =

( Complete )

Fig. 5.22 V/P Control Switchover Timing
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(4) Example V/P control switchover program

(Conditions)
1} Start operation in velocity control using the positioning
start command and execute positioning by switching to
positioning control using the control switchover signal
from an external device.

5. PROGRAMMING /MELSE CA

2) Parameters settings (Section 5.2.3 Program) zero return

(Section 5.3.4 Program) are regarded to be completed.

3) Start conditions are shown in Table 5.10.

4) Variable parameter, positioning data indicated below is set.

Buffer Memory

Set Value Device Used Address
Variable Positioning 1 D44 a4
parameter mode
P°‘Z‘3°"'"9 12345PLS D62, D61 62, 61
Positioning address
data ey
Positioning | 1440p| g/sec D64, D63 64, 63
velocity
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omand | va1z Ye1l *1
3964 - #}?84 }?L r;’h rpPLS  M42 N Set the variable parameter
M4 : ¥ positioning mode to "velocity/
4631 e L LI p44 M positioning”.
H ¥
L ~L 70 page 44 bd4 1 3
Positioning
ommand X884 YE1Z Y813 o
42— IF - fRPLS W45 H
H45 K ~ L. .
435 TOHBY 12345 ng1 H Position data setting
[
= LOHDY 1HBR pel A
- H K i K
e {p70  H#8EE &1 pet 2 H
e YAG1  N@A4  X@EAR  XeaD Y81y
PP il ‘B S T LEE T _PiS MG 3
46 - -
47 91— —SET %812 } Forward start
L —SET vaic H Velocity/position switchover
enable
%805 o _
422 - {FiS W47 3 Positioning complete
{u47 :] _
"Sb—l% ;mmessing
a1z W47 - P
48 3—b—Tt TRET ¥p1z H
i 17
| 7B16 | W7 —{RET  YRIC H
ar
e FRST Y816 X
]
51p [SET Y617
ootmand %0
PP, vl L —{RST Y817 3
waat™ ypei %004 XBOB 198D VALY
comman Bl 1] A0 AEYL P
PR el A S | b £PL5 58 3
H5g . ”
52— —{SET vaié H Velocity/position mode re-start

*1° When using instructions such as the MOVP and TOP instructions with building
block type CPUs, converting execution conditions into pulses is unnecessary.

5-46

(B (NA} 66265-A



5. PROGRAMMING

MELSEC-A

5.6.5 Velocity/position axis travel distance change

This mode is used to change the positioning address (axis travel
distance) during operation in the V/P control switchover mode.

Table 5.11 Velocity/position Axis Travel Distance Change Data

Setting Range
Item

Execution Enable
Conditions

Buffer Memory

. Valid during BUSY

1 . ...
. . . . Velocity/position
Veloc_lty/posmon Lower stroke 2. Axis travel distance axis travel
axis travel o change data to be| ,.
. limit to upper . distance change
distance o written before veloc-
stroke limit . " . area
change ity/position switchov- (86, 87)
er command input !
Velocity

Positioning address
(PO) at start of
positioning

S

Axis travel distance change {P1)

//
//P‘l

t

0= = — = o]

Velocity control

Position controt |

Axis travel distance
change enable

“r--F-

Axis travel
distance change}
]

disable |

Velocity/position
switchover command

Set positioning address (axis travel distance) P1 so that it is
greater than the distance shown below. If the set distance is less
than the specified distance, the axis will exceed the required

distance.
Velocity

/ Positioning velocity V1

N\

N

&v

f

Velocity/position
switchover command

Axis travel distance P1 > (accumulated pulses ® when
switchover command is input 4+ deceleration distance ®)

positioning velocity
position loop gain

X positioning velocity

1 . .
+ > X actual deceleration time

An example program which changes the axis travel distance
during operation in the V/P control switchover mode is shown

below. Axis travel  Velocity/
distance position
change switchover

Mo

instruction X4 command
{4 —{PLs[Mo}————

1L
LA

{bmov] k23as6| p3s |—
I—-| pro|Ho| kes| D3s| K1]-

Setting axis travel distance
after change

Writing axis travel distance

after change to memory
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5.6.6 Example velocity control mode operation program

(1) Velocity control mode operation can be executed using the

velocity control function of the V/P control switchover mode.
Set the positioning velocity in the V/P control switchover mode
from the user program and execute velocity mode operation
using the start signal from the PC CPU. Use the stop command
to stop operation. Specify forward and reverse direction for
positioning using the start signal.

Start Signal Positioning Mode
Y12 Forward (addresses increasing)
Y13 Reverse {addresses decreasing)

(2)

The present value will also be updated during velocity mode operation.

» When re-start is executed by Y16 after a stop, the present value
will be continuously updated. However, when re-start is executed
by Y12 or Y13, the present value will be updated after being cleared.
« If the present value exceeds the AD70D control range (-2147483648
to 2147483647) during velocity mode operation, the overflow (X09)
or underflow (X0A) signal turns ON and the present value changes
again as shown below.

Present value

2147483647 —

-2147483648

Reset the overflow and underflow signals using Overflow reset (Y19)
and Underflow reset (Y1A).

(3) Velocity control mode operation is possible within the range

between the upper and lower limit LS.
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(4) Program flow (5) Start conditions
. Table 5.12 Positioning Start Conditions
Velocity control
C mode operation ’ Check item State Remarks
) STOP Stop signal OFF
- A Upper limit LS must be turned ON at start
T#{B theFI:’:C ready signal Ex.ternal FLS Upper limit LS ON of positioning in the forward direction
( ) OFF. signal
. : Lower limit LS must be turned ON at start
l RLS Lower limit LS ON of positioning in the reverse direction
Write parameters to the X01 AD70D ready ON
buffer memory. completion
l X04 BUSY OFF
Intizrfaatl:e X0B Servo ready ON | Servo ready must be ON.
Turn the PC ready signal sign - :
(Y1D) ON. Y17 Stop signal OFF
YiB Servo OFF OFF
‘ Y1D PC ready ON
Write positioning data to No If the positioning velocity exceeds the
the buffer memory Data Positioning data error velocity limit, control will be executed at
l the velocity limit.
Turn positioning start . L
signal (Y12, Y13) ON. (6) Related Signal Timing
Velocity

Forward

stop command been
sent?

> t

PC ready (Y1D) ?
ﬁeset Y12 and Y13. J AD70D ready complete (X1} '
Forward start (Y12)
‘ Complete )
" BUSY (X04) \
Stop command '

Fig. 5.23 Velocity Control Mode Operation

— o — 4 —
——n o e o]

..___,._ -_-\
7

Hi

5-49

1B (NA) 66265-A



5. PROGRAMMING

(7) Example velocity mode operation program
(Conditions)

1) Execute velocity mode operate using the start command
and stop using the stop command.

2) Parameter settings (Section 5.2.3 Program) are regarded to
be completed.

3) Start conditions are glven in Table 5.12.

4) Turn PC ready (Y1D) ON after write completion of fixed and
servo parameters.

5) Set the following data as variable parameters and position-

ing data.
Set Value Device Used Buffer Memory
Address
Variable Positioning 1 D44 a4
parameter mode
Positioning | Positioning | 1400p) 5/5ec | D64, D63 64, 63
data velocity V1
_____________ -
4 Parameter setting program =
f:l:pl':t?grr Interlock H'_Z'??
198:1’%“‘6 pararé\fem 3 %610 4 PC ready ON
 lomeens XBE4 ¥R1Z 9813 *
a3 3 # 3 —{PLS H4F H
_ H4g K
2164k {1 (44 1 Set the variable parameter
H ¥ ¥ positioning mode to “V/P".
Posiborins {10 BBBE 44 bdd 1 3
[Command 304 YB12 Y13
235k it 3 3 {FLS M489 T
49 : K _
243k LhHOY 1egd 63 H Positioning data setting
i . H Koo &
Fomacd oy —{DT0  BERE &3 Del 1 3
commana  AAE1  X@E4  XBEE  X@BD VALV
27 7t #F sl # f {PLS H38 X
jReverse velocity
mode command
MH—
| 5B ot qommand Y13
287k it 3 {5ET Y812 H Forward velocity mode start
2?‘&."&":!:::..,\,@12
= L I . fSET  ¥#i3 H Reverse velocity mode start
g«‘:rll’mmd
296t [SET v¥817 H Stop
yat?
298 {RST ¥812 X
- fRST  v¥@13 3
- {R5T  Y&i7 X

*1 When using instructions such as the MOVP and TOP instructions with building
block type CPUs, converting execution conditions into pulses is unnecessary.
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5.6.7 Re-start in the V/P control switchover mode after stopping
To continue positioning by re-starting after stopping an axis
during operation, turn ON the re-start signal (Y16) in the V/P mode.
If re-started by Y12 or Y13, positioning starts from the beginning.

The timing for re-starting by the re-start signal is as follows.

Velocity Stop signal Stop signal

{

/D L

Start (Y12, Y13) |

]
| —

e

|
1
|
|
I
I
|
1
|
I
I
BUSY (X04) '
Stop command I— J_I

{
¥

V/P mode re-start
(v16}

Positioning complete
(X5)

Actual present
value *1

Velocity operation
in progress *1

V/P switching command

V/P switching
enabled (Y1C)

I T I I
e

4 -

I

*1 Buffer memory data

Fig. 5.24 Re-start in the V/P Control Switchover Mode After Stopping

If velocity is changed during positioning, the stop signal is input
and the operation stops. When positioning is re-started by turning

~on Y16, positioning is executed in the position control mode at the
velocity set by the positioning data, i.e., the velocity before
change. -

Positioning velocity V1

Velocity Velocity changed  Positioning velocity V1
Positioning
velocity V2 P"1 = P1 — P"1
Stop signal P1: Set axis travel distance

P’1: Distance moved before stop
P”1: Distance to move after re-start

P1
7 ! 77
J

V/IP switchover  Re-start command
command in V/P mode

Fig. 5.25 Re-start in the V/P Control Switchover Mode After Changing Velocity
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5.7 Incremental Feed

5.7.1 Positioning

MELSEC-A

(1) In the positioning programs in Sections 5.4 and 5.5, in-
cremental feed control can be executed by re-writing the
present value using the re-start command.

Execute incremental and absolute mode specification (refer to
Section 1.2) by the start signal. .

Start Signal Positioning Mode
Y11 Absolute mode positioning start
Y12 Incremental mode forward start (addresses increasing)
Y13 Incremental mode reverse start (addresses decreasing)
Velocity Positioning velocity V1 Positioning velocity V1
Positioning Positioning
address P1 address P1

t
| i ! '
i Lo
l 1
|
|
1)

Incremental feed start —"I
(Y11, Y12, Y13} _.F J:} I

BUSY (X04)

b -

Positioning complete
(X05)

|
|
I
| L
Actual present value * 0—-P 1 * 0o—-P

Py S Sy

Fig. 5.26 Incremental Feed

(2) Refer to Section 5.10 for stop processing and re-starting after a
stop during positioning.

(3) The following controi changes can be executed by writing data
to the buffer memory control change area from the user
program. (Refer to Section 5.9.)

1) Present value change

2) Velocity change

3) Servo parameter change
4) Torque limit change

(4) Since the present value is monitored during positioning, if the
present value exceeds the stroke limit range, an error will
occur.

(5) Since there is no dwell time function, set the timer from the
user program using the positioning complete signal (X05) if
the dwell is required.
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5.7.2 Positioning data settings

Table 5.13 Positioning Data

. . o Set Data
No.| Item Setting Range Default| Setting Enable Conditions Check Timing
0: One-phase trapezoidal
T positioning
1 | Positioning pattern 1: Two-phase trapezoidal 0
positioning
Positioning address P1 . :
;uitchgver point Setting enabled. However,
to axis travel dis- —2147483648 to 2147483647PLS since these parameters are
2 tance P2, V2 in Oto'2147483647 PLS in 0 controlled by data set when | When position-
the incr;zmental the incremental mode the start signal is turned ON, if | ing start signal
mode written while the BUSY signal | (Y11 to Y13} is
is turned ON, they will be turned ON
3 | Positioning velocity V1 | 1 to 1,000,000PLS/sec 0 fetched when the next start

. signal is turned ON.
Positioning address P2 | _ 1493648 1 2147483647PLS

4 | [Axis travel dis-) {54, 9147483647 PLS in 0
tance in the in- .
the incremental mode
cremental mode
5 | Positioning velocity V2 | 1 to 1,000,000PLS/sec 0
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5.7.3 Buffer memory

MELSEC-A

As shown in Fig. 5.27, positioning data and present value change
data are stored in the buffer memory area from the user program.

Read and write of 2-word data values such as upper and lower
stroke limits and velocity limits from and to the buffer memory
should be done simultaneously for 2-words. Writing 1-word data
to a 2-word area will cause an error and the written data will be
ignored.

2-word data can be written as follows.

—11
——|M|o————-[ DTO

Execution condition

Execution condition

]F PLS l

In1]n2]s.|

r

PLS Mo

MO
1t {TOIMInZTS]KZ}——
 Address (decimal) b15 b0
60 | Positioning pattern —>|>-<' I Valid only at position control
One-phase trapezoidal
61 (L) - f .
L Positioning address P1 — The 15 bits b1 to b15 positioning )
62 (H) can be set to 1 or 0 : Two-phase trapezoidal
63 T (ignored by OS). positioning
64  Positioning velocity V(1H-)_ Axis travel distance in the
0 incremental or V/P control
65 .
o [~ Positioning address P2 switchover mode
0 — Setting valid only for two-
67 L e
L Positioning velocity V2 —| phase positioning
68 {H)
80 | Present value change (L)
81| area (H)

Fig. 5.27 Positioning Data Present Value Change Area
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5.7.4 Example positioning program

(1) Program flow

( Incremental feed ’

\

Turn the PC ready signal
(Y1D) OFF.

Write parameters to the
buffer memory.

/

Turn the PC ready signal
(Y1D) ON.

Write positioning data to
the buffer memory

e

YES

Turn zero return start
(Y10) ON.

(2) Start conditions

Table 5.14 Positioning Start Conditions

Check Item State Remarks
STOP Stop signal OFF
. Upper limit LS must be turned ON at start
E:i"::;;’" .S Upper fimit LS ON | of positioning in the forward direction
. Lower limit LS must be turned ON at start
RLS Lower limit LS ON of positioning in the reverse direction
X01 AD70D rgady ON
completion
Interface Xo04 BUSY OFF
signal XoB Servo ready ON Servo ready must be ON.
Y1B Servo OFF OFF
Y1D PC ready ON
No If the positioning velocity exceeds the
Data Positioning data velocity limit, control will be executed at
error e e
the velocity limit.

(3) Related signal timing

Zero
return complete
{X03 ON)?

ON

4

Re-write present value to
0.

Turn positioning start
signal (Y11 to Y13) ON

Positioning
complete
(X05 ON)?

Execute
incremental
feed?

( Complete

Velocity

Positioning velocity V1

Positioning Positionin
/_L—Wess P1/ \ addiress P%
/ —1

| Positioning velocity V1
|

PC ready (Y1D)

AD70D ready
completion (X1)

Stop (Y17) |

R O R

incremental feed start
(Y11, Y12, Y13)

L

BUSY (X04)

— o

T

Positioning complete

(X05)

7

Actual present value 0 - P1 0— P

<

X

YES

Fig. 5.28 Incremental Feed Timing
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(4) Example positioning program

(Conditions)

1) Using the incremental feed start command, execute in-
cremental feed operation by re-starting the incremental
feed start command which executes positioning of the set
axis travel distance at the set positioning velocity.

2) Parameters settings (Section 5.2.3 Program) zero return
(Section 5.3.4 Program) are regarded to be completed.

3) Start conditions are shown in Table 5.14.

4) Positioning data indicated below is set.

. Buffer Memory
Set Value Device Used Address
Positioning address P1 12345PLS D62, D61 62, 61
Positioning velocity V1 1000PLS/sec D64, D63 64, 63
Present value OPLS D81, D80 81, 80
—{Fl;aram_et;r s;tting prc;gram_;r
_______________ .
— Zero return program
Positioning intaieieeiiaiia i
comind YB17 %084 *
33t i3 3 —PLS  HGi H
HS1 K
482k {OHE 12345 bel N Positioning start command
- LDHOY %BEB 83 H
T 4
= DTG AR 61 Det 2 H
Incremental
Gmmend YBBI BB RREE  XERD Y817 *
428 .| 3F iF 4 s fPLS M52 X
W32 K
437 {DHBY § neg H
H K K
o {070 AGRG 24 i3] i H Re-write present value to 0.
- - {SET VY412 1} Forward start
] BB - .
457 TPLS K33 M Positioning complete
¥53 :: - -
46 11— ;:omplem
o lyatz Ha3
464 i L T {RST Y812 H
L L

* When using instructions such as the DMOVP and DTOP instructions with
building block type CPUs, converting execution conditions into pulses is
unnecessary.
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5.8 JOG (velocity controi)

5.8.1 JOG operation

(1) Set the JOG veiocity from the user program and execute JOG
operation by the PC CPU JOG start signal. Specify forward and
reverse by the start signal.

Start Signal

Operation Direction

Y14 Forward JOG start (addresses increasing)
Y15 Reverse JOG start (addresses decreasing)
Velocity
_ ¢ Velocity Iimi}
’ 0 I‘
/ ! o JOG velocity J:A
- l
1 (1
I i1
i 11
: L :

Set acceleration time Set deceleration time

ed e =

JOG start
(Y14, Y15) -

BUSY
(X04)

Fig. 5.29 JOG Operation

Lower stroke Upper stoke Present value
Upper limit LS limit 0 limit 2147483647 Uppe;'7 limit LS 0 2147483647
. i
/ I . l\ l 1
—2147483648 Within stroke limit | —2147483648
«(Error code  range (Positioning (Error code
237) possible_range) 207) A‘
AD70D control range -
Underflow Overflow
(X0A} ON i+ (X039) ON
(1% \JOV i
. Overflow Underflow (Xoeg) %v,n
J# (X09) ON {X0A) ON
Deceleration to a stop \
| ]
Deceleration to a stop Deceleration to a stop

Fig. 5.30 JOG Operation Range

(2) JOG operation can be executed within the range between the
upper and lower limit LS. Note that the upper and lower stroke
limits will be ignored.
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(3) If the upper limit LS signal is turned OFF during forward JOG
operation or the lower limit LS signal is turned OFF during
reverse JOG operation, the axis will decelerate and stop.

{(4) If the present value exceeds the AD70D control range
(—2147483648 to 2147483647) during JOG operation, either
the overflow (X09) or the underflow (X0A) signal turns ON,
and the present value changes as follows.

Present value

2147483647

—2147483648

Reset the overflow and underflow signals by turning ON overflow
reset (Y19) or underflow reset (Y1A).

(5) If the stoke limit range is exceeded during JOG operation,
error code 207 will be set; if the upper or lower limit LS is
turned OFF, error code 1101/1102 will be set.

(6) If the stroke limit range is exceeded, positioning start cannot
be executed at that position. Use the JOG operation to return
to within the stroke limit range. Positioning start can be
executed by returning to within the stoke limit range using
zero return operation or present value change.

(7) The following control changes can be executed by writing data
to the buffer memory control change area from the user
program. (Refer to Section 5.9.)

1) Present value change

2) JOG velocity change

3) Servo parameter change
4) Torque limit change

(8) If the same JOG start is turned ON during deceleration to a
stop after having been turned OFF, the axis begins to
accelerate again and JOG operation can be executed.

Velocity
[ [ ¥ N
BUSY (X04) -

Fig. 5.31 Re-start During JOG Operation Deceleration to a Stop (1)
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(9) I the reverse JOG start is turned ON during deceleration to a
stop after JOG start has been turned OFF, reverse JOG start
will be executed after deceleration completion.

Velocity

BUSY {X04)

{
Forward JOG (Y14) 9 1/ ! i
|
Reverse JOG (Y15)
I %

BUSY (X04) is OFF for 2 msec at switching.

Fig. 5.32 Re-start During JOG Operation Deceleration to a Stop (2)

(10) Even if zero return or the positioning start signal is turned ON
during deceleration to a stop after JOG start has been turned
OFF, an error occurs and start cannot be executed.

Velocity

T /WA

!
| 5 '
Forward JOG (Y14) I | |

]
i
i
}
BUSY (X04) | [

Start (Y1 to Y13)

Start error (error code 101) during BUSY

Fig. 5.33 Zero Return, Positioning Re-start During Deceleration
to a Stop After JOG Operation

(11) If forward or reverse JOG start is turned ON during forward
or reverse operation, an error will occur (error code 101) and
the intended JOG operation will not be executed.

(12) If forward and reverse JOG start are turned ON simul-
taneously, an error will occur (error code 101) and forward
JOG operation will be executed.

(13) Velocity mode operation is possible even if the JOG opera-
' tion function is being used. Since the present value is
monitored during velocity mode operation, error code 207

will be set if the stroke limit range is exceeded.
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5.8.2 JOG data settings

To execute JOG operation, variable parameter velocity limits,
acceleration and deceleration times, and JOG velocities must be
set and stored in the buffer memory.

Refer to Section 5.2 for variable parameter settings.

Table 5.15 Shows JOG Data

ftem Sr:t:lgneg Default| Setting Enable Conditions Chiz::( I‘IJ'?I:\aing
Setting enabled. However,
since these parameters are
controlled by data set when When JOG
JOG |1to0 1,000000( _ |the start signal is turned ON, | start signal
velocity PLS/s if written while the BUSY | (Y14 or Y15)
signal is turned ON, they will | is turned ON
be fetched when the next
start signal is turned ON.

5.8.3 Buffer memory

As shown in Fig. 5.34, parameters and JOG data are stored in the
buffer memory area from the user program.

Read and write values from and to the buffer memory as 2-word
data. Writing 1-word data to a 2-word area will cause an error and
the written data will be ignored.

2-word data can be written as follows.

Execution condition

I | { PLS | Mo [
l__‘

Mo
- {——— oo [ m | 2 | s | «
Execution condition

{ : PLS Mo
MO
1
I

F j'To]m[nz stzJ——

Address (decimal) ygriable parameters
40 L)

— Velocity limit —
a1 (H)

42 | Acceleration time

43 | Deceleration time

Control change

84 L
—JOG velocity area —
85 (H)

Fig. 5.34 JOG Data Area
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5.8.4 Example JOG operation program

(1) Program flow (2) Start conditions
' Table 5.16 JOG Operation Start Conditions
( JOG operation )
Check ltem State Remarks
¥ STOP Stop signal OFF
Turn the PC ready signal External | FLS | Upper limitLs | oON | Ypper limit LS must be turned ON at start
(Y1D) OFF. signal of positioning in the forward direction
RLS Lower limit LS ON Lower limit LS must be turned ON at start
\ . of positioning in the reverse direction
Write parameters to the X01 A;Z:Dl re'ady ON
pletion
buffer memory.
Xo4 BUSY OFF
! '";%:279 X0B Servo ready ON | Servo ready must be ON.
Turn the PC ready signal Y17 Stop signal OFF
(Y1D) ON. Y1B Servo OFF OFF
Y1D PC ready ON
3 No If the positioning velocity exceeds the
R Data JOG speed velocity limit, contro! will be executed at
Write JOG speed data to ITOT | the velocity limit.
the buffer memory.
(3) Related signal timing
NO
YES .
Velocity Forward
Turn zero return start T !
(Y10} ON. I] -t
I : (K "
| il : R ) :
i everse
v ! Ly ! 1
PC ready (YID) - 1 Il | :II
Zero OFF AD70D ready completion T | t : |:4
return complete (xo01} ' : ! | (1
(X03 ON)? | ¥ | I
Stop (Y17) - | o | h
ON ! Y [ T
- ! 111 | |I |
Forward JOG start (Y14) " 1! I N
| T l- T
Turn ON the JOG start : oo il
signal (Y14, Y15). Reverse JOG start (Y15) B! m
L]
A= BUSY (X04) A : ‘I :l ——
y / | i
. -position (X  —— —
Turn the above signal In-position (X06)
OFF. Positioning complete —=—-— \
{X05) : ——
Zero return complete __¥I
(X03) : ———-
Desired
position
reached?

Fig. 5.35 JOG Operation Timing

C Complete )
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(4) Example JOG operation program
(Conditions)

1) Execute JOG operation while the JOG start command stops
ON.

2) Parameter settings (Section 5.2.3 Program) are regarded to
be completed.

3) Start conditions are given in Table 5.16.

4) Set the following data as JOG velocity data.

Set Value Device Used Buffer Memory
Address
JOG velocity 1000PLS/sec D85, D84 85, 84
T e e e m e m -
——{ Parameter setting program_l'r
e e e e —— - e — — - ————
__________________ A
— _Zero return program | —
J?i&velodly e
commend  ¥BB4  YE14 V1S *
T S L) LM [PLS WS4
Had R
3 7h} {hH0U igea B84 1 JOG velocity setting
¥
- —{LBT0 gﬁmz g4 D34 1 H
orward
Smmana MBH] XRG4 XARE HpED YA17
STt 4} # 4 # 4 {SET  #33 H
Eo
command
FQI’(V;V!I’(’
HGS command YE1Z R -
BTl Y814 1 Reverse JOG start
tommand @14 .
= ward = 3 %815 Y Forward JOG start
JOG
command command
7514 it —LRET  H3G
“agh
_1}..———-—

* When using instructions such as the MOVP and DTOP instructions with building
block type CPUs, converting execution conditions into pulses is unnecessary.
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5.8.5 Stop during positioning and JOG operation

(1) Stopping before deceleration starting point while positioning
or JOG BUSY is ON

If a stop factor occurs before the deceleration starting point
while positioning or JOG BUSY signal is ON, the axis
decelerates from that point and stops. The deceleration mode
is determined by the parameter settings (deceleration time
and the velocity limit).

Velocity Deceleration to stop

|/

Start
(Y10 to Y15)

BUSY
(X04}

Positioning complete
(X05}

Stop factor

Error detection
(X08)

Fig. 5.36 Stop During Positioning

. (2) Stopping during deceleration while positioning or JOG BUSY
signal is ON.

If a stop factor occurs during deceleration, the axis decelerates
and stops to complete positioning.

Velocity Deceleration start point

¥

/Oontinuously decelerates
and stops

t

Start )
(Y10 to Y15)

—— e -

BUSY
(x04)

Positioning complete
{X05)

Stop factor f l

Error detection
{xo08)

T O s e

Fig. 5.37 Stop During Deceleration While Positioning
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(3) Stop by upper and lower limit LS while JOG BUSY is ON

When the upper or lower limit LS has been detected during
JOG BUSY, the axis decelerates from that point and stops. Set
the upper and lower limit LS taking this acceleration to stop
distance into consideration.

Velocity Deceleration

|

1
Upper/lower limit LS
(FLS/RLS)

IF?

Deceleration distance

Fig. 5.38 Stop by Upper and Lower limit LS During JOG BUSY
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5.9 Control Change

Control can be changed by writing data from the user program to
the buffer memory control change area. Written data is checked
before processing execution. If processing is not possible duetoa
data error or an execution condition error, the data in the buffer
memory is overwritten.

Control change data is stored in the buffer memory areas as
shown in Fig. 56.39 from the user program.

Read and write values from and to the buffer memory as 2-word
data. Writing 1-word data to a 2-word area will cause an error and
the written data will be ignored.

2-word data can be written as follows.

Exeiuit—icln condition Jl PLS' I — ]__
l\'lnio |r DTO I n1 ‘ n2 | S I K1 }___

Execution condition

— — PLS MO

N o [m [ me] s |k}

Address (decimal)

80 Present value {L)
81 change area (H}
82 (L)
[~ Velocity change area —]
83 (H)
84 (L}
— JOG velocity area —
85 (H)
86 V/P axis travel distance (L)
87 change area (H| bi15 b0
88 | Servo parameter change area —»|><l I
89 Torque limit change area ~

The 15 bits b1 to b15 {0: Change complete
can be setto “1” or “0” 1: Change start
{ignored by OS).

Fig. 5.39 Control Change Area
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5.9.1 Present value change

: Change the present value when the AD70D present value data is to
C Present value change ) be changed, when the present value is outside the stroke range, or
when a start error occurs.

L
Be sure BUSY is OFF.

Table 5.17 Present Value Change Data

Ite Setting Range Execution Enable Conditions Buffer Memory

Write the present value to the m

buffer memory. Present Lower stroke limit AD70D reat_iy complete Present value
value to upper stroke fimit (X1} is ON change area
change PP Disabled during BUSY (80, 81)

( Complete ’

The program to change the present value to “0” is shown below.

Present  Ready

value com-

change plete BUSY Start
command X1 X4 command

Set the present
value of “0" to
D100, D101.

Mo
———

{ omov [ ko | Do

l—rDTO [ Ho | keo | proo| ki

Present value write

5.9.2 Velocity change

' The velocity can be forcedly changed during positioning or JOG
C Present value change )

operation. .
. - Table 5.18 Velocity Change Data
Be sure axis is not returning to
zero.
Hem Setting Range Execution Enable Conditions Buffer Memory
1. Valid during BUSY
. 2. Velocity change is disabled in
Write the present value to the the following cases:
buffer memory. 1 to velocity After automatic deceleration
Velocity limit PLS/sec starting point Velocity change
change (Max. 1,000,000 After input of stop command area (82,83)
PLS/sec) {Y17, STOP) :
( Complete ) After JOG signal turns OFF dur-
ing JOG
During zero return

An example program to change the velocity is shown below.

Velocity  During zero

change  return BUSY
command Y10 X4
-1 L 14 d4
LR -V LAJ
MO

Set the velocity of
50000 PLS/sec to
D102, D103.

J&
LA}

Li —{ omov | ksoo0o | ~p102

Velocity write

DTO ] Ho | Kks2 | moz[ K1

5.9.3 JOG velocity change

Refer to Section 5.8 JOG (velocity control).

5.9.4 V/P axis travel distance change

Refer to Section 5.6 V/P control switchover.
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5.9.5 Servo parameter change

When adjusting the servo, position loop gain and velocity loop
C Servo parameter change ) gain can be changed in the servo ready state. Write the velocity

and position loop gain in advance to the servo parameter buffer

memory.
Be sure the servo ready signal Y
is ON.

Table 5.19 Servo Parameter Change Data
Settin, Execution Enable
Write position and velocity ftem “angeg Conditions Buffer Memory
l;:)a(:-gn?;::r g:et: to the servo Servo Servo parameter change area (88)
' ' parameter 0.1 1. Valid during BUsY | [ Position loop gain (buffer
change memory: 15), velocity loop
g gain (buffer memory: 16)

Write “1” to the buffer
memory An example program to change the position and velocity loop

gain is shown below.

( Complete >

Change command -
B » [ ps | Mo |—
MO

l 1 I mov 1 l Set the position loop gain
J L l K20 | D100 of 20 rad/sec to D100. .

Set the velocity loop gain
———{' MoV | K90 | D101 I’“ of 90 to D101.

{75 T 0 [ s [on] we | e s

Set change flag (K1) to
L mov | K | b2 5ot r

l Write "1"” to the servo
10 I Ho l Kes IDwzl K1 | parameter change area.

5.9.6 Torque limit change

The torque limit can be changed while the motor is being stopped
C Torque limit change ) or started.

Write the torque limit to the Table 5.20 Torque Limit Change Data

buffer memory. -
- - Execution Enable
ltem Setting Range Conditions Buffer Memory
. A Tong‘:t: ILmit. 1 to 500% Possible anytime Torque limit change area
C Complete , : g

An example program to change the torque limit is shown below.

Torque limit
change command
{1 s [ mo —
Mo 1 Set the torque limit of
—— |- [wmov | k200 | Droo [ 3ot the torane
Lr T0 I HO l K89 | D100I K1 J‘— Write torque limit

IB (NA) 66265-A
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5.10 Stop Processing During Positioning and Re-starting After a Stop

5.10.1 Stop processing during' positioning

Factors which stop processing during BUSY are given below

along with stop processing.

Table 5.22 Stop Factors and Stop Processing

Stop Processing
No. Stop Factor :
Error Detection Error Code Stop Mode
(x8)
1 External stop signal
is turned ON. £ 4 Deceleration
N . t i
Stop signal (Y17) |ON only during rror coce reset | processing
2 is turned ON. zero return only during zero
return
PC ready signal (Y1D)
3 is turned OFF. Free run
Servo ready signal
4 (X0B) is turned OFF. ON Error code reset Free run
Servo OFF signal Deceleration
5 (Y1B) is turned ON. ON Error code reset processing
6 Upper limit LS (FLS)
is turned OFF. *1 :
ON Error code reset Decelera_tlon
7 Lower limit LS (RLS) processing
is turned OFF. *1
8 Servo alarm ON Error code reset *2
PC power supply is _ _
9 turned OFF. Free run
Emergency stop signal _ Immediate
10 is turned ON. Error code reset stop

*1 Stop processing is executed only when the LS in the same direction as axis

feed direction is turned OFF.

*2 If any. of the following servo errors occurs, the axis immediately stops.

Servo error code: 2010 to 2055

In the case of error code 2100 to 2147, operation continues (immediate stop at
2147), and only the servo error code will be set with the error detection signal

(X08) remaining OFF.

POINT |

Hard wire emergency stop circuits into the system.
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5.10.2 Program for stopping during positioning

Table 5.22 shows factors, other than stop signals, which stop
processing during BUSY. When an error occurs, read the error

code and re-start after error processing.

Example stop program

Stop command )
1 |

{1 { set ] Y17 }_
Stop command
—W JI RST | Y17 I——

Stop

Example error reset program

i ]

15 l
Error detection

FROM l HO |K121 |D11o| K3 |—-—

Read error code to
D110, D111, and
D112. Refer to Sec-
tion 6.1 for error

content.

)
N\

Error reset

5.10.3 Re-starting after stopping during positioning

After an axis has been stopped during positioning or JOG
operation. The axis can re-start by the re-start signal if the
conditions necessary for re-starting are established.

When continuing positioning in the V/P control switchover mode,
use the V/P mode re-start signal (Y16) to re-start.

Positioning status conditions for re-starting after stopping are as
follows.

Table 5.23 Conditions for Ré-starting After Stopping

Positioning Mode

Operation Conditions After Re-starting

Absolute positioning

Positioning continues

Incremental positioning

New positioning

\'/l

New positioning
Positioning continues if re-started by the V/P
mode re-start signal (Y16).
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5.11 Monitor Buffer Memory

Data such as AD70D operation status data is stored in the monitor
area of the buffer memory shown below. Read this data from the
sequence program and use as required.

Address (decimal)

100 (L)
|~ Feed present value —
101 (H)
102 L}
— Actual present value —]
103 (H)
104 L
— Error counter values —
105 {(H)

106 Axis travel distance after (L)

107 near-zero point dog ON (H)

108 Zero return correction L)

109 | travel distance (H)
110 Motor rotations (rpm)

m Motor current

112 Regenerative level

113 Maximum torque

b15

b0
114 I
0: V/P switchover command OFF
115 — ) ] [} | 1: V/P switchover command ON
e~ Amplifier version bi5 b0 { valid only in V/P control
| S
b0

switchover mode

117

| 0: Position control in progress
1: Velocity control in progress

119 | Velocity control operation in progress D <| l }
120 | Torque limit control in progress I 0: Other

{ 1: Torque limit control in

118 V/P switchover command

121 Error code {minor) b15 b8 b0 progress
122 Error code (major) l>'<u e OF.
) 0: Emergency stop signal OFF
123 Servo error code . { 1: Emergency stop signal ON
0: Amplifier not loaded
124 Emergency stop | 1: Ampilifier loaded
125 Test mode in progress b15 b8 b1b0
126 Slide switch setting l><| I I
: 3 [ 0: Not in test _mode
0: Servo OFF 1: Test mode in progress
1: Servo ON '—— 1: Test mode request error
b7b6b5b4b3b2 b1 b0

LI | 10 g o
} [ (om0 )

b7: Slide switch SW8
(1: ON, 0: OFF)

Fig. 5.40 Monitor Buffer Memory
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5.11.1 Feed present value

« The AD70D feed present value (command pulses), calculated
based on the command value, is stored.

« The value when the electronic gear is not used is stored.

* The unit is PLS. ‘

» Address (101, 100)

5.11.2 Actual present value

» The actual servo axis travel distance (number of feedback
pulses) calculated based on feedback pulses is stored.

« The value when the electronic gear is not used is stored.

» The unit is PLS.

» Address (103, 102)

5.11.3 Error counter value

« Error counter value when the electronic gear is used is stored.

« Error counter values is the difference between the AD70D
command pulses X CMX/CDV and feedback pulses.

* The unit is PLS.

» Address (105, 104)

5.11.4 Axis travel distance after near-zero point dog ON

« After zero return start, the axis travel distance from the time the
signal triggered by near-zero point dog is turned ON to the
completion of zero return is counted and stored. (Both near-zero
point dog mode and count mode)

» The value when the electronic gear is not used is stored.

» The unit is PLS.

» Address (107, 106)

5.11.5 Zero return corrective travel distance

» After zero return start, the signal triggered by the near-zero
point dog is turned OFF and the axis decelerates to a stop. The
axis travel distance from the deceleration start point to zero
return completion is stored.

» The value when the electronic gear is not used is stored.

» This data should be verified when adjusting the near-zero point
dog position so that the zero point is not offset.

* The unit is PLS.

» Address (109, 108)

5.11.6 Motor rotations (rpm)

» The actual number of motor rotations is stored. The sign
indicates the direction of the motor rotation.

e The unit is rpm.
-4: Counterclockwise viewed from the load side

* Address (110)
—: clockwise viewed from the load side

= The monitor value varies =3rpm.
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5.11.7 Motor current

» Motor current in reference to the rated current (100%) is stored.
¢ The unit is %.
» Address (111)

5.11.8 Regenerative level

« Data for monitoring the load of the regenerative resistance is
stored.

* The unit is %.

* Address (112)

5.11.9 Maximum torque

« The maximum torque in reference to the rated torque (100%) is
stored.

« The maximum torque is determined by the motor capacity.
(Fixed value)

* The unit is %.

« Address (113)

5.11.10 Amplifier version

» The amplifier version is stored.

Address (decimal) Type code Version
" —— Stored in I B S 9WPOPO (LI [ — _? __I
T F T 1 __ASCll code T TT
Stored in_hexadecimal

Stored in hexadecimal

. f (Ex: 007B for 123)

Stored in ASCIl code
Stored in ASCIl code

Fixed f Stored in ASCIl code

5.11.11 V/P switchover command

« The ON/OFF status of the V/P switchover command input is
stored.

«”1” js stored when ON and “0” when OFF.

* Address (118)

5.11.12 Velocity control operation in progress

e The control mode at V/P switchover mode is stored.

« “0" is stored during position control and “1” is stored during
velocity control.

» Address (119)
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5.11.13 Torque limit control in progress

« Whether or not the torque command to the motor (current
command) is limited by the motor catalogue entry’s rated
torque x torque limit is stored.

« “1" is stored when limited and “0” is stored when the motor is
turning within the set torque limit.

» Address (120)

5.11.14 Error code (minor)

« The error code when a minor error occurs in the AD70D is
stored.

» The error codes of the error which can be corrected from the
sequence program such as data error or starting during BUSY is
stored.

* Address (121)

5.11.15 Error code (major)

* The error code when a major error occurs in the AD70D is
stored.

» The error codes of the error such as stopping at or during
starting is stored.

» Address (122)

5.11.16 Servo error code

* The error code output from the servo amplifier is converted to
the error code for AD70D and then stored.
» Address (123)

5.11.17 Emergency stop

» The ON/OFF status of the servo amplifier's emergency stop
command signal is stored in the 1st bit. “1” is stored when ON
and “0" when OFF.

* The actual loading status of the servo amplifier is stored in the
8th bit. “1” is stored when loaded and “0” when not loaded.

» Address (124)

5.11.18 Test mode in progress

« Valid when using a peripheral device (SW {_: GP-AD70DP)

» The mode used is stored in the 1st bit. “1” is stored when the
test mode is in progress and “0” is stored when it is not.

« The status of the test mode request error is stored in the 2nd bit.
“1" is stored at test mode request error and “0” is stored when
not at test mode request error.

« The servo state is stored in the 8th bit. “1” is stored when servo
ready is turned ON and “0” is stored when turned OFF.

» Address (125)
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5.11.19 Slide switch

* The AD70D slide switch setting positions are stored.

* SW1 in the 1st bit, SW2 in the 2nd bit, etc. “1” is stored when ON
~and “0” when OFF.

* Address (126)
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5.12 Remote I/0 Station Programming

5.12.1 Notes on programming

Although direct/refresh mode is used for input control by an
ACPU, data communication with a remote |/O station ison a batch
refresh mode after the END (or FEND) instruction is executed.

Therefore, pay attention to the following items when an AD70D is
used in a remote /O station. For details of data link specifications,
refer to the MELSECNET (II) Data Link System Reference Manual.

(1) There is a short time delay in the communication of control
data between the master station and AD70D in a remote I/O
station. This delay must be taken into account for determining
timing. ‘

(2) The following data communication instructions are used
between master and remote stations. '

Data write from master station to AD70D: RTOP instruction
Data read from AD70D to master: RFRP instruction

Note that link registers W are used for data communication
between the master station and AD70D in a remote station.
Therefore, write a program to transmit the data in the link
register to other device after the execution of the RFRP
instruction or to transmit the data to be transmitted to the link
register before the execution of the RTOP instruction.

(3) The RTOP and RFRP instructions cannot be executed in the
same scan for one AD70D in a remote station. (These may be
used in the same scan if addressed to separate AD70D
modules.)

(4) Control signals between master and remote stations

The PLS instruction must not be used for control /O com-
munication.

Because data communication between a master and remote
I/O stations is made in batch refresh mode after the execution
of the END (FEND) instruction, a pulse output that executes the
RST instruction after the execution of the SET instruction
cannot be used.

POINT |

When an AD70D is used in a remote station, control timing
will make programming complicated. Therefore, it is
recommended to install an AD70D into a master or local
station. :
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Table 5.24 Input and Output Signals

Signal Direction: PC CPU to AD70D Signal Direction: AD70D to PC CPU
Device No. Signal Device No. Signal
YO X10
to Reserved to Reserved
YC X1C
YD Switches X1D OFF. X1D ON when RFRP and RTOP instructions

cannot be used due to faulty AD70D.

Switches ON by master station CPU
when RFRP instruction is executed (data
YE transferred from link module to master X1E
station CPU). To be reset in user prog-
ram after ensuring that X1E is ON.

Switches ON by master station CPU
when RTOP instruction is executed (data
YF transferred from master station CPU to X1F
link module). To be reset in user prog-
ram after ensuring that X1F is ON.

ON while AD70D in remote station is
processing RFRP instruction.

ON while AD70D in remote station is
processing RTOP instruction.

Timing
AD70D fault. RTOP and

RFRP instructions cannot be - SWitched on by AD70D fault

X1D turn off when YD

used is turned on.
X1D \
[— ~
YD b
Switched on by sequence Switched on by sequence
program program

Execution of RFRP

instruction

Switched on by RFRP instruction /— Switched off by X1E

'YE . \

—/ .
X1E

Switched on when remote station
processes RFRP instruction.

RFRP processing

|
|
[}
+ complete
t

3----==1-----

at
Time required for full processing of RFRP -
instruction depends on the amount of data
concerned and other data communicated
during the refresh.

Execution of RTOP

instruction Switched on by RTOP instruction Switched off by X1F

YF [

AN

X1F

4

Switched on when remote station

RTOP processin
processes RFRP instruction. ’ g

complete

I S R

1
t
!
]
t
»l
1

Time required for full processing of RFRP
instruction depends on the amount of data
concerned and other data communicated
during the refresh.
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5.12.2 Read and write data

(1) Read from remote I/O station AD70D

[Format]
]Execution condition
] = RFRP | n1 | n2 D n3
L. Available
Symbof Description Device
n1 AD70D YO number assignment from master station | K, H
n2 Head buffer address to be read K, H
D Head link register to which data will be written w
n3 Number of data words to be read (1 to 16) K, H
Fig. 5.41 Read Command RFRP
Example: Reading one word from buffer address 42 of the
AD70D. located at /O address X, Y130 to 14F in a
remote /O station to Wb50.
To read once on receiving the start signal
(Start signal) X131
»_—{ lF { 'r SET | M1
M1 Y13E X14E Y13F X14F
Interlock conditions for RFRP execution
y W W SET | M2 (Y13E, X14E, Y13F, X14F)
RST M1
M2
F RFRP | H130 | K42 | w50 | K1
X14IE When remote station executes RFRP
— MOV | W50 | D10 instruction, X14E turns on and data is
transferred.
RFRP instruction execution command
RST | M2 reset
RST | Y13E RFRP instruction execution flag reset
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To continually read while start signal is on.

(Start signal) X131 M3

f— 3k SeT | w1
RST | M3
M1 Y13E X14E Y13F X14F
»—-l |——-—/H’——J4’——-‘H[ W SET | m2 {nterlock conditions for RFRP execution
(Y13E, X14E, Y13F, X14F)
RST | M1
M2
—t RFRP | H130 | K42 | ws0 | K1
X14E When remote station executes RFRP
= lﬁ MOV | W50 D10 instruction, X14E turns on and data is
transferred.
RST M2 ?erl:l: instruction execution command
RST | Y13E RFRP instruction execution flag reset
SET M3 Generates pulse for repetition

POINT |

The head I/0 number, designated by n1, is a 3-digit
number in the RFRP and RTOP instructions.

5-78

1B (NA) 66265-A



5. PROGRAMMING

(2) Write to remote /O station AD70D

- [Format]

Execution condition
| RTOP| n1 n2 D n3
. Available
Symbol Description Device
First 3 digits AD70D /O number assignment from
n1 . K, H
master station
n2 Head buffer address to which data will be written K, H
D Head link register to which data will be read w
n3 Number of data words to be written (1 to 16) K, H

Fig. 5.42 Write Command RTOP
Example: Writing two words from W50 to buffer address 80 and
81 of the AD70D located at I/O address X, Y130 to 14F in
a remote /O station.

To write once on receiving the start signal

(Start signal) X131

— {1 SET | M1

M1 Y13E X14€E Y13F X14F
) | A Interlock conditions for RTOP execution
| M # # # SET | M2 (Y13E, X14E, Y13F, X14F)

RST | M1
M2
»———{ ,L RTOP | H130 | K80 { W50 K2
)(11?': When remote station executes RTOP
| | RST | M2 instruction, X14E turns on and execu-
tion command is reset.
RST | Y13F RTOP instruction execution flag reset

[ POINT |

The head 1/0 number, designation by n1, is a 3-digit
number in the RFRP and RTOP instructions.
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5.12.3 Program example

The program to write fixed and variable parameters, and position-
ing data from the master station to the AD70D in a remote 1/O
station 1 and execute zero return and positioning, and then to read
the actual present value from the AD70D is shown below.

Conditions:

1. Fixed parameters and servo parameters are written after CPU
RUN, and variable parameters and positioning data written
using the start command. Absolute positioning is executed
after count type zero return execution.
The actual present value is read to D102, D103.
For zero return data, defaults are used.

2. The AD70D is assigned to X, Y100 to 11F in the master station
and to X, Y100 to 1F in the remote I/O station.

3. 64 link registers are used (W100 to 13F) for the RTOP instruction
and 64 (W200 to 23F) for RFRP.

4. Set the following data as parameters

and positioning data.

Set Value Device Used | Buffer Memory Address
Upper stroke limit 2,000,000,000PLS w106, W105 1,0
Fixed parameters
: Lower stroke limit —2,000,000,000PLS W108, W107 3,2
Servo parameters Motor capacity 5 w120 13
Velocity limit 300,000PLS/sec W116, W115 41, 40
Variable parameters Acceleration time 400ms w117 42
Deceleration time 450ms w118 43
Positioning pattern 0 w110 60
Positioning data Positioning address P1 12345PLS W112, W11 62, 61
Positioning velocity V1 1000PLS/sec w114, W113 64, 63
Monitor Actual present value W203, W202 103, 102
* LINK X%
M:B &> RLL LB -
MiN 2 ALL L:H -
SLAVE M — ALL L W.D.T. INTER- Wil —> ALL R:W 1B@-13F
MRS PrC FOR LINK| MITTENT M:N ¢— ALL R:H 2@8-23F
TER | STATIONS B W iéns 18ns M:Y —> ALL L:X -
M:Y —> RLL R:Y 188-19F
L] 1 - - 208 XXRX M:X 6— ALL LY -
M:X €— ALL R:X 186-15F
L/R N1 M —R MR M — L/R M & L/R
HO B H W L} Y XY X Ys%
RYf-—-~=m=j-=----- 100:13F 2068-23F 100:19F 886-09F | 1800-1SF | 6@6@-85F
MIMASTER L:LOCAL R:REMOTE
A2
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9837 A g
a3 [WAKND #EAY DB3228 09 H Error detection in remote /O station 1
[ : L
| CURKD BBt D924 01 ?e?:‘eg;o:;oo;a;:iaor:rqeter communication in
n Loy E pr 3 w20 M2C_|turns0N if an error occurs in remote /O
j station 1.
K
- (> B bl
#2@a  Y1BE . .
2TH—T rr5T  Y1GE X Reset handshake signal (Y10E, Y10F) if a
Y18F communication error occurs during PFRP and
- L f— rpsT  viaF 3 RTOP instruction execution in a remote I{e]
station.
K28
J4HF {HL  H@ Hi@d X
He “Higg
M9837 K18B H181 Y110 VIGE RI1E V1GF AIIF M4 H3
4ol—H—F i # #* W i3 HF ia + {SET M2
L £ i
St CpHOE ZARBABEAAA  WiAdS X Fixed parameter write
K-
o LDHOY 2eERBGRARE  Win? W
H K K
L {RTOP 9i@8 @ #ias 4 3
*11F o
= - -{RST K2
o fRST  Y18F
o —{5£T  H3  H
3 wi@d i@l Yith YIME XI1E Yi@F EIIF W2 il
111 # 3 4F i # # # # #——1L5ET M4 X
M4 k 5
12214t {HOY & WiZ&a H Servo parameter write
K K K
o {RTOF Bigd 13 Wizeg 1 H
HI1F
o L —{R5T M4 N
- {RET  Yi8F X}
o {SE7 M3 - H
#9639 43 [i 4] H399 .
144 p——p— %110 2 PC ready ON
Start . ,
e ldsr LA LB L ZSET O ME 3
Ha ViBE XILE Yi#BF HE1LF
139 i 3 i cin —~[5ET W% H
- —{k57T HE N
N9 K . . .
166t {OHOY FAeaAR Wi115 3} Variable parameter write
4
- {Hoy 486 N117 H
K
- {HOU 458 W18
H K 4
= -{RTOP B186 46 Wiis 4 H
R11F
o Lff —{RST W3
~ LRST  YiBF 3
- {3ET  HiE
K1 Kiet X104 .
199 # {SET M1l 3
M1t YiBE X11E Yi8F Hi1F
284t # 3 # —{5ET  Mi2 3
- {RST W11 K
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Hi2 K
2124t fHoy & 4118 H Positioning data write
K
= {OU0Y 12343 111 X
K
- - {DHOY 1ABE B113 H
[ K |4
- —{RTOP @188 o@ vite 3 A
X11F
- i {RST K12 X
- LRST  Y16F H
r {R5T Hieé X
L —LSET  M13 T
K13 Hie1 Xied 9117
2481—1} 0 ¥ - T ‘CSET Y1186 H Zero return start
|
I L {RST  M13 N
¥1@3
254 ?.l {SET  H14 M Zero return complete
116 His :
256y {RST  Y11g8 H
Y117
~ i LRST  MNis
X180
-
QU6 el wied w17 .
263t i} -+ # I {SET Y111 }{ Absolute positioning start
= {RST His X \
X185
272t I - L5ET  #18 1 Positioning complete
- [ oo or
Y111 Hig
278t l 1} {RST %111
117
B = {R53T Hlg
%16D
b l———
N2 N4 He iz X181 H24
287 HF H 'L i i I.‘—f {5ET H22 M
t ; {R5T H24 H
M22  v1BE X11E Y1BF X11F
297t ¥ 3 # 4F L {SET  M23 H
- LReT W22 3
M23 H K K
384t {RFRP G106 182 w292z 2 N Actual present value read
11E
= Ll ooy w2a2 p162 H
o {RST H23 H
- —LRST  YI1eE H
b~ £5ET  H24 H
command
329t {SET Y117 N Stop
Stop
mmand 3164
13— CRST  v117
K110 *2 .
334 Y180 2] Reset AD70D error signal X11D.
L <Fi8 3| F10 turns ON if an AD70D error occurs.
339 {MCR N8 X

*1 If error occurs in a remote /O station, this circuit detects from the error
occurrence to the completion of the initial communication. If a remote /O
station executing the RFRP or RTOP instruction is down, handshake signals
Y10E, and Y10F (YnE, YnF) are reset to allow normal communication after
restoring the error.

*2 |fthe RFRP and RTOP instructions cannot be executed due to a special function
module (AD70D) error, error signal X11D (X~+D) turns ON, and F10 turns ON.
Check the special function module in which the error has occurred. When
Y10D (YnD) turns ON, X11D {X.+D) turns OFF.
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6. TROUBLESHOOTING

6.1 Errors Detected by AD70D

The AD70D has various error check functions. When an error
occurs, the LED on the front panel of the AD70D lights and an error
code is written to address 121 (minor error code), 122 (major error
code), 123 {servo error code) in the buffer memory and the error
detection signal X8 turns ON.

(1) A new error will overwrite the previous one in the buffer

memory.

(2) Error code “0” indicates no error.

(3) Errors are reset by turning Y18 ON.
When servo errors 2010 to 2037 occur, error reset {Y18) does
not turn ON. Turn OFF the PC CPU reset, the power supply, or
PC ready (Y1D). Error detection (X8} turns OFF when the error

is reset.

Table 6.1 Error Code Classification

Error Code Error Classification LED Indicator Remarks
1Tt0 9 Fixed parameters
10 to 29 Servo parameters
30 to 39 Zero return data
St data ERR. 1 flickers Refer to Section 6.1.1
40 to 49 range error Variable parameters
50 to 59 Positioning data
60 to 69 Control change area
70 to 79 Buffer memory write disable error ERR. 1 flickers Refer to Section 6.1.2
1000 to 1099 ERR. 2 flickers
AD70D start error Refer to Section 6.1.3
100 to 199 ERR. 1 flickers
1100 to 1199 ERR. 2 flickers
AD70D operation error Refer to Section 6.1.4
200 to 299 ERR. 1 flickers
300 to 399 Control change error ERR. 1 flickers Refer to Section 6.1.5
2000 to 2899 Servo error SV ERR. flickers Refer to Section 6.1.8
3100 to 3199 Servo communication error ERR. 2 flickers Refer to Section 6.1.7
4100 to 4199 Absolute system error ERR. 2 flickers Refer to Section 6.1.6

Errors are classified into three levels an ERR.1 ERR.2, and SV ERR.

ERR. 1 (minor error)

ERR. 2 (major error)

: Can be corrected from the sequence
program
: Originates in an external signal

SV ERR. (servo error) : Error detected by servo amplifier

IB {NA) 66265-A
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6.1.1 Set data range errors

MELSEC-A

Table 6.2 Data Range Check

change area

Data Operation
Fixed * At power ON
parameters « When PC ready signal (Y1D)} turns ON
Servo * At power ON
parameters * When PC ready signal (Y1D) turns ON
Variable * When positioning start signal (Y11 to Y13) turns ON
arameters * When JOG start signal (Y14, Y15) turns ON
P » When zero return start signal (Y10) turns ON
Zero .
« When zero return start signal (Y10) turns ON
return data
Pos:;(:t):mg « When positioning start signal (Y11 to Y13) turns ON
Control

« Before control change processing execution

When an error occurs, check the data corresponding to the error
code, change the data to within the setting range, and then set it

again.

A list of error codes is shown in Table 6.3.

Table 6.3 Data Range Error Codes (Continue)

Error LED . Error Code |-
Code Data Type Indicator| Check point Check Range Control at Error Set Address
. —214783648 to
1 Lower stroke limit upper stroke limit
Specified pulse
multiplication
2 Fixed ratio numerator 1 to 9999
parameters Electro- | (CMX)
nic gear | gpecified pulse
3 multiplication 1 to 9999,
ratio numerator | J_ < CMX _ oo
: (CDV) 50 = CDV
10 System settings Oto 9
If only 1 data i
11 - Regenerative resistance Oto 9 ou?sr;dye th: as::n;egtt
12 ERR. 1 | Motor type Oto 9 range, an error will
li h.ts - occur and control is 121
13 g Motor capacity 0 to 999 executed with default
14 Motor rpm 1to 9 valyes of all fixed pa-
rameters.
.15 Servo Position loop gain 1 to 999 rad/sec
16 | Pparameters Velocity loop gain 1 to 9999
17 Veloclty integration com- 1 to 9999 ms
pensation
18 In-position range 1 to 9999 PLS
Number of feedback
19 pulses per motor rotation 1 to 65535 PLS
20 Rotation direction 0,1
21 Torque limit 1 to 500 %
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Table 6.3 Data Range Error Codes

Error | . LED . Error Code
Code Data Type Indicator Check point Check Range Control at Error Set Address
. 1 to velocity
32 Zero return velocity limit PLS/sec
. 1 to velocity
33 Creep velocity limit PLS/sec
Zero Must be greater
return data than the decelera- | No data start at error.
Axis travel distance setting tion distance
. from the zero re-
34 after near-zero point dog .
turn velocity to
ON .
the creep velocity
Checked only in
the count mode
40 Velocity control 10 to 1000000 PLS
41 : Acceleration time 4 to 9999 ms Error parameters are
Variable :
- replaced with default
42 | parameters Deceleration time 4 to 9999 ms | yalues.
43 Positioning mode -0, 1
51 Positioning address P1 Wlﬂ?m. the stroke No start
limit range
No start at “0”. When
an error occurs at
52 Positioning velocity V1 1 to velocity limit \'{aI"ues other _than
ERR. 1 0", control will be )
fii k' executed at the veloc- 121
Ickers ity limit value.
Within the stroke
limit range
Positioning The positioning
data direction from P1
to P2 at two-
Positioning address P2 pha§9 tr-ape_zmdal No start
b3 positioning in the
absolute position-
ing mode will, if
reversed, from
the present value
to P1, result in an
error.
54 Positioning velocity V2 | 1 10 velocity limit | = @t at “0”. When
- ——( an_error occurs at
60 Velocity change 1 to velocity limit \,{al"ues other .than
0”, control will be
... .| executed at the veloc-
61 JOG velocity 1 to velocity limit | . "init value.
Controt
change area ]
62 Servo parameter change 0,1 Control is not
changed if data out-
. side the setting range
63 Torque limit change 1 to 500 % is set.
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6.1.2 Buffer memory write errors

6.1.3 AD70D start errors

Writing data from the sequence program to prohibited buffer
addresses or writing when the buffer cannot accept the data
prompts the error codes shown in Table 6.4.
Check and correct the sequence program.

Table 6.4 Buffer Memory Write Error Codes

Error {Buffer Memory| LED Error Definition | Error Code
Codes Address Indicator Set Address
% 0105 Data written from PC while Y1D is
ON.
70 10 to 22 .
30 to 37 (Fixed parameters, servo para-
meters, zero return data)
ERR. 1 . . .
lights Data written to a write prohibit 121
71 100 to 138 address.
{Monitor area)
72 0 to 90 ;—r\évaord data written to 2-word data

* No error occurs if the setting for the position loop gain

and/or velocity loop gain servo parameters is-incorrect.

Table 6.5 AD70D Start Error Codes (major errors)

Error LED . . . Error Code
Code Data Type Indicator Error Definition Corrective Action Set Address
1000 STOP signal ON at start Turn STOP signal OFF.
. - Return present value to within the
1001 ;thfter limit LS (FLS) signal OFF at stroke limit range using JOG op-
) eration.
L . Return present value to within the
Lower limit LS (RLS) signal OFF at . -
1002 At start EBR. 2 start stro!<e limit range using JOG op- 122
lights eration.
Near-zero point dog signal ON at Return the axis to a position away
- from the near-zero point dog posi-
1003 zero return start (near-zero point | . . .
tion by JOG operation {(posi-
dog mode only) L
tioning).
Servo ready (READY) signal OFF | Turn the servo ready (READY)
1004 .
at start signal ON.
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Table 6.5 AD70D Start Error Codes {minor errors)

Error LED . . . Error Code
Code Data Type Indicator Error Definition Corrective Action Set Address
AD70D ready completion (X01)
100 and PC ready (Y1D) are OFF at | Turn PC ready (Y1D) ON.
start.
Stre signal docs not tum ON | P0G oo o e sot
because BUSY (X04) is ON at start. executed during BUSY.
103 STOP (Y17) ON at start. Turn STOP (Y17) OFF and re-start.
* Return present value to within
the stroke limit range using JOG
. . operation.
106 :’i’:;e:\;nv:h;: Sltsa:utslde stroke | Execute zero return operation.
. 9 ’ « Set present value to within the
stroke limit range by present
value change.
(1) Re-start attempted in the V/P
mode at positioning comple- | (1) Start by forward start (Y12) or
tion in the V/P control switch- reverse start (Y13).
111 over mode. (2) Start by absolute positioning
(2) Re-start attempted in the V/P start {Y11), forward start
mode while in the positioning (Y12), or reverse start (Y13).
ERR. 1 mode. (3) Tumn OFF the emergency stop
At start lights | (3) Re-start attempted by turning signal or cancel servo OFF to 121
OFF the emergency stop signal start V/P switchover control, and
or canceling servo OFF after then start by forward start (Y12)
stopping positioning control by or reverse start (Y13).
turning ON the emergency stop
or servo OFF (Y1B) signal during
V/P switchover control.
« Zero return cannot be repeated
consecutively. '
{Near-zero point dog mode
115 Zero return start attempted with only)
zero return completion (X03) ON. | « Move to a position in front of
near-zero point dog using JOG
or positioning operation, and
re-start. :
131 Servo OFF (V1B) is ON at start, | 1Ur servo OFF (Y1B) OFF and
re-start.
132 Axis travel distance changed to | Change the axis travel distance to
outside stroke limit range. within the stroke limit range.
: Positioning start (Y11} attempted
133 in the V/P control switchover Start by fon~$rd start (Y12) or
mode. reverse start (Y13).
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6.1.4 AD70D operation errors

Table 6.6 AD70D Operation Error Codes (major errors)

Error LED . L . . . Error Code
Code Data Type Indicator Error Definition Processing Corrective Action Set Address
Return present value to
1101 Upper limit LS (FLS) signal | Decelerates | within the stroke limit
is OFF during BUSY. to stop range using JOG opera-

tion.

Return present value to

1102 Lower limit LS (RLS) signal | Decelerates | within the stroke limit
is OFF during BUSY. to stop range using JOG opera-
tion.

* Re-start if stopped on
the near-zero point dog
in count mode.

* Return to the position
before near-zero point

During ERR. 2 | External stop (STOP) signal | Decelerates dog ON using JOG or
1103 - - - - R . 122
operation lights |[is ON during zero return. to stop positioning operation,
and re-start(near-zero
point dog type).

* Re-start if stopped be-
fore the near-zero point
dog.

Servo error detected during | Immediate | Can be re-started after
1104 -
BUSY. stop servo error correction.
1105 Servo ready (READY) signal | Decelerates | Check the servo ampilifier
OFF during BUSY. to stop and turn servo ready ON.
The reference point has not Rotate the mot_or more
than one revolution using
1110 been passed before output- | No re-start L
. the JOG or positioning
ting zero return start. .
operation.
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Table 6.6 AD70D Operation Error Codes {minor errors)

E‘:g; Data Type In dLiEz?tor Error Definition Processing Corrective Action SE; :o; d?ic:::s
200 ?C ready (Y1D) is OFF c_iur‘ Decelerates | Turn the PC ready (Y1D)

ing BUSY (positioning, to sto ON

JOG). P :

» Re-start if stopped on
the near-zero point dog
in count mode.

» Return to the position
before near-zero point

201 PC ready (Y1D) is OFF dur- | Decelerates dog ON using JOG or
ing zero return. to stop positioning operation,
and re-start(near-zero

point dog type).

» Re-start if stopped be-
fore the near-zero point
dog

» Re-start if stopped on
the near-zero point dog
in count mode.

During ERR. 1 « Return to the positi_on
operation lights _ ' before near-zero point 121
202 STOP (Y17) is ON during | Decelerates dog_ _ON_ using JOG_ or
zero return. to stop positioning operation,
and re-start(near-zero
point dog type).

* Re-start if stopped be-
fore the near-zero point
dog

Change present value to

207 Present value has exceeded | ;G onabled | within the stroke limit
the stroke limit range.

range.

By the electronic gear, the
velocity has exceeded 1,000 Limited to | Change the velocity to
213 kpps. 1,000 kpps | less than 1,000 kpps
(Zero return, positioning, ! PP ! pps-
JOG)
r -
220 Zhe_ servo OFF {Y1B) is ON | i, 0010 ates | Turn the servo OFF (Y1B)
uring BUSY (positioning,
JOG). to stop ON.
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6.1.5 Control change errors (minor) during AD70D operation

Table 6.7 Control Change Error Codes During AD70D Operation

Error
Code

Data Type

LED
Indicator

Error Definition

Corrective Action

Error Code
Set Address

300

301

303

304

At control
change
uring

operation

ERR. 1
lights

Attempted to change the present
value (buffer memory address 80,
81) during BUSY.

Attempted to change the velocity
(buffer memory address 82, 83)
during zero return.

Attempted to change the velocity
(buffer memory address 82, 83)
after automatic deceleration has
started.

Attempted to change the velocity
(buffer memory 82,83) using JOG
operation after JOG signal turned
OFF.

Provide interlock using the sequ-
ence program.

121

6-8
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6.1.6 Servo errors

Servo errors are errors detected by the servo amplifier. Their error
codes are 2000 to 2999.

Table 6.8 Servo Error List

Error Error Causes Error Check
. Processing Corrective Action
Code Name Error Details Point
« AC power supply voltage (200/
2010 Low 220 VAC) is lowered below 160 Always Immediate
voltage 1 +5 VDC. (Detected at S- and Y stop
T-phase)
« EPROM check sum error or | » When servo pow-
Internal SRAM or 2-port RAM check | er is turned ON * Reset the ACPU.
2012 memory error « Leading edge of * Replace the servo
error « EPROM, SRAM, or 2-port RAM | the PC ready amplifier.
error Y1D)
« Data processing for the posi-
tion command given by the
2013 External AD70D is not completed with-
clock error in the specified period. .
« Timing signal error (BCLK, Always Immediate
SCLK) from the AD70D. stop
« Timing signal error or 2-port
2014 WD RAM signal error of the
AD70D.
= 2-port RAM check error or par- » Hardware fault of the
2-port ity error detected during re- AD70D or servo.
2015 meﬁm ceiving the initial ‘parameters. » Reset the ACPU and
errorry « Faulty cable connecting to check if the same error
AD70D or 2-port RAM error. occurs.
«In the initial magnetic pole | , when servo pow-
. detection, the magnetic pole .
2016 Magnetic position cannot be detected tr |Z_turne: ON
pole error ) » Leading edge of
. correctly (U, V, W phase error). the PC ready
« Faulty cable or encoder. Y1D)
« AD converter output during
initialization is incorrect; high-
2017 | PC PO | or than 05 V.
s Faulty AD converter on the
PCB.
« Signal error of the encoder
2020 No-signal connected to the RF01 card (U,
ME V, W, A, B, Z error).  Encoder hardware
» Faulty cable or encoder. fault (connected to the
servo)
« Signal error of the encoder * Replace the servo
No-signal connected to the RF31 or RF33 . amplifier.
2021 AE card (A, B, Z error). Always lmr::)dlate
* Faulty cable or encoder. P
« Signal error of the resolver « Resolver hardware
. connected to the RF32 or RF33
No-signal fault (connected to the
2022 IX card. servo)
i « Faulty cable or resolver or an «Re Ia(;e the serv
excitation signal error. P ervo.
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Table 6.8 Servo Error List (Continue)

Error
Code

Error Causes

Error Check

Name

Error Details

Point

Processing

Corrective Action

2025

Battery
alarm

» Backup battery voitage for the
RF32 or RF33 card absolute
position detection circuit is
low.

* Absolute values might have
been lost; execute zero return
again.

* When servo pow-
er is turned ON
* Leading edge of
the PC ready

(Y1D)

Zero return

request X02

is turned
ON.

* This check is available
only in the absolute
system.

* Replace the servo bat-
tery.

2030

Excessive
regeneration

» Regeneration control power
transistor is turned ON and
OFF too frequently.
(Regenerative resistor will be
overheated.)

Lower
acceleration/deceleration fre-
quency or positioning velocity.

2031

Over-speed

» Excessive motor rpm:
Max. 2400 rpm HA40, 80,
100, 200, and 300
Max. 3600 rpm HA43, 83
« Command velocity is too high
or overshoot occurs during
acceleration.

2032

Over-current

» Excessive current flows from
the DC bus line (+ side).
Motor wiring grounded or
shorted.

2033

Over-voltage

» Voltage applied to the DC bus
line is higher than 400 V.

= Acceleration/deceleration  is
repeated too frequently, ex-
ceeding regeneration perform-
ance.

= Connecting error at the regen-
eration circuit terminals.

Always

2034

Communica-
tion error

» Parity error in the data sent
from the AD70D.
* Faulty cable or noise.

2035

Data error

» Excessive variation rate of
position data given by the
AD70D.

» Velocity too high, faulty cable,
or noise existing.

2036

Transmis-
sion error

» Communication with the
AD70D is disabled.

» Faulty cable or noise.

Immediate
stop

2037

Parameter
error

» The parameters transmitted
during initial processing were
incorrect.

» Check the parameters.

* When servo pow-
er is turned ON
* Leading edge of
the PC ready

(Y1D)

* Reset the AD70D.
* Turn the servo ampli-
fier power supply ON.

2045

Fin
overheat

* The thermal protector for the
fin in the amplifier power cir-
cuit has tripped.

* The servo is operated exceed-
ing the allowable continuous
output current.

Always

2046

- Motor
overheat

* The thermal protector in the
motor has tripped.

* The motor is operated exceed-
ing the allowable continuous
output current.

Immediate
stop

* Reset the error (Y18:
ON).
* Lower the load.
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6. TROUBLESHOOTING

Table 6.8 Servo

Error List (Continue)

MELSEC-A

Error Error Causes Error Check . . .
Code - Point Processing Corrective Action
Name Error Details
* Duration of time in which
motor current, converted into
the stall rating, exceeds the
2050 | Overload 1 overload detection I_evel ex-
ceeds the overload time con-
stant.
» Load inertia or friction is too
high.
« Current command exceeding
95% of the current limit is
2051 | Overload 2 present for more than 0.5 sec.
* Collision of the machine or Immediate | * Reset the servo error
load inertia is too high. Always stop (Y8: ON)
« An error between the actual
position data and the com-
mand position data exceeds
Excessive the error limit range. (65 KPLS)
2052 - . -
error «Due to excessively high in-
ertia, acceleration is not as
designated, or overshoot or
hunting occurs.
External « Terminals B and R, usually
2055 | emergency
shorted, are opened.
stop
o, * Serial signal is error or the
Initial com-
2100 | munication absolute counter data does « Replace the cable or
warnin not match when the PC ready %
9 (Y1D) is turned ON. cara. .
* Replace the position
Serial com- | « Serial signal communications encoder/resolver.
2101 | munication from the absolute position en-
warning coder are abnormal.
= The voltage of the battery set .
2102 vs:::m’ on the RF371 card is lower Always 'mr:tid'a‘e
9 than 3.2 +0.2 V. p
: * Replace the battery.
Battery » The voltage supplied to the
2103 | cable open absolute position encoder is
warning lower than 2.8 0.2 V.
. * The relationship between the
Position |~ ¢oedback position data and Z-
2104 offset . .
. phase of the encoder is incor-
warning
rect.
» This check is available
. only in the absolute
Absolute * The relationship between the _Always system. .
o s Valid after zero  After resetting the ser-
position feedback position data and the S . .
2143 . . point initial set- || Continuous | vo error (Y18: ON),
counter absolute position counter is . ; .
. . ting completion. establish the absolute
warning incorrect. .
coordinate system by
executing the zero re-
turn operation.
« lllegal parameters are set. « When servo pow-
* The illegal parameter and the . P « After resetting the ser-
) er is turned ON
Parameter following parameters are . vo error (Y18: ON), set
2144 . * Leading edge of
error ignored. the PC read the PC ready (Y1D).
*» Check the parameters. (Y1D) Y » Reset the ACPU.
{Servo is not turned OFF.)
6-11
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Table 6.8 Servo Error List

Error Causes
Error Err(:,r FI:eck Processing Corrective Action
Code Name Error Details oin
* This check is available
*The value "1X"” of absolute only in the absolute
osition detection systern is | © V/NEN SEIVO pOW- system.
Absolute iF:worrect b4 er is turned ON « After resetting the ser-
2145 position . ’ . . . | *Leading edge of vo error (Y18: ON),
error ﬁ(l))ts Ztéiuﬁggltég:rg;tlecuon 51 the PC ready establish the absolute
. v. (Y1D) coordinate system by
(Servo is not turned OFF.) -
executing the zero re-
turn operation.
PC . .
» The emergency stop signal is
2147 emz;ggncy output from the AD70D.

6-12
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6. TROUBLESHOOTING

6.1.7 Servo communication error (major)

Table 6.9 Servo Communication

Error Codes

MELSEC-A

Error LED . - . Error Code
Code Data Type Indicator Error Definition Corrective Action Set Address
» Check if the servo amplifier is
The AD70D cannot communicate correc_t|y Ioa@ed. (Axis number
. Lo selection switch, cable connec-
3100 with the servo during initial com- - o .
L g tion, amplifier input power
munication. (No amplifier loaded)
supply, etc.)
At servo « Reset the PC or re-apply power.
- ERR. 2 o -
communica- . Communication with the servo . e 122
. lights -  Check if the servo amplifier is
tion attempted but there is no re-
3101 correctly loaded.
sponse output from the servo. « Reset the PC or re-apply power
(Immediate stop) pply P ’
Parity error during communica- | .
3102 tion with the servo. (Immediate Check cable connections.
* Reset the PC or re-apply power.
stop)
6.1.8 Absolute system errors (major)
Table 6.10 Absolute System Error Codes
Error LED _— . . Error Code
Code Data Type Indicator Error Definition Corrective Action Set Address
« Execute zero return operation
Backup data (reference value) after resetting error.
Absolute ERR. 2 » Recurrence of the error indi-
4101 . check sum error occurred when 122
system lights the power was turned ON cates AD70D memory (NOV-
p ) RAM) error (life). Replace the
moduie.

6-13
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6. TROUBLESHOOTING /MELSEC-A

6.2 Troubleshooting

6.2.1 General troubleshooting

=

Check LEDs on AD70D front panel.

Do ERR- % YES Read the error code and take proper corrective
ERR. 2, and SV ERR. action according to the error code list

LEDs light? 9 or code list.

NO

o Axis does

Positioning NO not move. See Section 6.2.2 "Positioning not executed”
executed?

YES

Incorrect
NO positioning

Positioning OK?

See Section 6.2.3 "Incorrect positioning”

YES

Positioning NO Velocity wrong
velocity OK?

See Section 6.2.4 "Velocity wrong”

YES

Positioning NO Unrequested stop
stops correctly?

See Section 6.2.5 "Unrequested stop”

YES
Zero return NO | See Section 6.2.6 "Zero return fault”
correct?
YES
Are all other NO . . .
units OK? Refer to relevant instruction manuals.
YES

Contact local Mitsubishi repre-
sentative.

6-14
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6. TROUBLESHOOTING

6.2.2 Positionings not executed

panel.

Check LEDs on the AD70D front

Is the
PC RDY LED
OFF?

NO
Is the

SV RDY LED
OFF?

NO

Does
the ERR. 1 LED
light?

NO

Does
the ERR. 2 LED
light?

NO

Does
the SV ERR. LED
light?

YES

Is the
BUSY LED
OFF?

NO

Does
the STOP LED
light?

NO
Does

the WDTERR LED
light?

NO

YES

MELSEC-A

YES

Switch ON PC ready signal (Y1D) if loaded in slot 0.

YES

Check for a servo error

Check the emergency stop if reset.
Turn the servo ready signal ON.

Check AD70D to servo amplifier wiring.

YES

Read the error code from buffer memory address
121 and take corrective action.
Refer to Section 6.1 for error codes.

NO

Read the error code from buffer memory address
122 and take corrective action.
Refer to Section 6.1 for error codes.

YES

Read the error code from buffer memory address
123 and take corrective action.
Refer to Section 6.1 for error codes.

YES

Check the sequence program.

« Check if interlock for positioning start is taken.
« Check if stop signal (Y17) is ON.

» Check if start signal remains OFF.

* Check if start signal is ON.

Check AD70D loaded status.

e Check if correctly inserted into base.

 Check if there is a position setting error.

YES

Check the sequence program.
» Check if stop signal (external input) is ON?
Check the external input signal circuit.

AD70D
Contact

error

local Mitsubishi

sentative.

repre-

6-15
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6.2.3 Incorrect positioning

Check whether the positioning
control mode is V/P control switch-
over mode.

YES

Position
control mode?

Turn ON the enable signal and the
control switchover signal and
switch control from velocity con-
tro! to position control.

Is the
time required
for control switchover
within the
limit?

Normal (refer to Section 5.6)

NO

Check whether positioning error
(error amount and error occurring
position) is random or regular.

* Check set data and machine position; correct if
necessary.

« Check parameters and positioning data; correct if
necessary.

YES Check sequence program.

* Check data No. and addresses.

* Check present value.

NO * Check stop signal.

» Check if the axis travel distance setting in the V/P
control switchover mode is too short.

Regular?

Check for sources of noise {wel-
der, power supply etc.)

Potential noise NO

interference?

7 Motor drive unit failure or misselection.

Stop operation of noise source
equipment and execute posi-
tioning.

Positioning
OK?

Take appropriate measures to pre-

vent interference by noise.

* Run signal cables apart from
power cables.

* Use shielded twisted-pair cable
for signal cable.

* Ground the module correctly.

¢ Install the module away from
noise source.

6-16
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6.2.4 Velocity wrong

Check parameters and positioning
data.

Data set
correctly?

NO

MELSEC-A

Check that positioning velocity is
not greater than the parameter set
limit value.

Positioning

velocity > parameter
set velocity
limit?

YES

Correct the data.

Check for a PC instructed velocity
change.

Velocity
changed by PC?

YES

Set velocity smaller than parameter set limit value.

Contact local Mitsubishi repre-
sentative.

Motor drive unit failure or mis-
selection. Change the unit.

y

Check sequence program.
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6.2.5 Unrequested stop

Check for an error in the servo
amplifier.

Servo NO Check the error details in the servo amplifier instruc-
amplifier OK? tion manual.

Check for stop command from the
sequence program.

YES Check operation by skipping stop command. Correct
sequence program if there are no problems.

Stop command
given?

Disconnect stop signal cable.

Positioning NO

stops?

Stop signal circuit fault. Correct the circuit.

Check for sources of noise {(wel-
der, power supply etc.)

Potential noise
interference?

NO Motor drive unit failure or misselection. Change
motor drive unit.

Stop operation of noise source
equipment and execute posi-
tioning.

Positioning
oK?

Take appropriate measures to pre-

vent interference by noise.

* Run signal cables apart from
power cables.

* Use shielded twisted-pair cable
for signal cable.

* Ground the module correctly.

¢ Install the module away from
noise source.
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6.2.6 Zero return fault

(1) Zero return’ incomplete

Execute zero return operation.

Near-zero
point signal input?

NO Check near-zero point signal wiring.

Creep velocity YES

reached?

Check the zero return method
selected in the parameters.

Near-zero
point dog mode?

NO

Check the near-zero point signal if
it is turned ON and then OFF.

Stops '
when zero-point YES

signal turns
on?

—» System will be OK

AD70D will be faulty. .
Contact local Mitsubishi repre-
sentative.
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(2) Zero point position has shifted

Check distance the zero point has
moved.

» Check if the position where the near-zero point
signal is turned OFF is too close to the point where
the reference point signal (Near-zero point dog

YES mode) is turned ON.

* Check whether the axis trave! distance setting
position after near-zero point signal ON is too
close to the point where the reference point signal
is turned ON. (Count mode)

ls distance
always the same?

Ensure that the zero point is close
to the near-zero point signal.

Is zero
point too close
to near-zero point signal
turning ON
position?

YES Check for chattering when near-zero point signal is
turned OFF.

NO Near-zero

point dog mode?

Check if zero return is completed
which near-zero point signal stays
ON.

Zero
return complete
while near-zero
point stays
ON?

jNO

YES | Near-zero point dog sensor contact or wiring is
faulty.

Check for reference point signal.

Check the reference point signal circuit; correct if
necessary.

AD70D will be faulty. Contact local
Mitsubishi representative. Motor
drive unit will faulty. Replace if
necessary.

(3) Although zero return is completed, axis travel distance after
the near-zero point signal ON is more than one revolution
shorter than the correct distance.

Chattering when the near-zero point signal is turned off is
suspected.

6-20
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APPENDICES

Appendix 1 Comparison of AD70D and AD70 Functions

MELSEC-A

Module

item AD70D AD70
Number of controi axes 1 axis 1 axis
Output command to the servo amplifier Digital Analog voltage
Positioning control function Available Available .
Velocity control function Available Available
Velocity — position switching Available Available

Manual pulse generator operation

Not available

Not available

Jog operation

Available

Available

Absolute system

Available by connecting a servo
motor and a servo amplifier
compatible with the absolute system.

Not available

Velocity command

Max. 1M pps

Max. 400K pps

Torque limit function

Positive and negative torque can
be limited.

Depends on the type of servo amplifier
to be used.

Acceleration/deceleration time setting

4 to 9999 ms
Acceleration and deceleration are
set individually.

2 to0 9999 ms
Acceleration and deceleration are
set individually.

Emergent stop deceleration time setting

Not provided

Not provided

In-position function

Within the range of 1 to $9999

Within the range of 1 to +£2047

Multiplication ratio setting

Not provided

Ratios 4, 2, 1 and 1/2 are selectable.

Pulse quantity setting function

Not provided

3480, 6960, 10440 and 13920
are selectable.

Electric gear function

1
Within "the range of =0 to 50

1
Within the range of 50 to 50

Servo off function " Provided Not provided

Follow-up function Provided Not provided

Torque trace function Provided * Not provided
Provided

Servo diagnosis function

{Velocity and position loop gain check)*

Not provided

Use of a stepping motor

Not available

Not available

Peripheral device

Not available

Not available

External power supply (DC) Not necessary *+15 V
Internal current consumption 5 VDC (A) 0.8 0.3
Number of Occupied /O (number of slots) 32 (1) 32 (1)
Qutside dimensions (mm) 250 (H} X 37.5 (W} X 111 (D) 250 {H) X 37.5 (W) X 119 (D)
Weight (kg) 0.5 0.5

* Peripheral device ABGPP/AGPHP (SW. IGP-AD70DP) is required.
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Appendix 2 AD70D Dimensions
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Appendix 3 Processing Time

Item Signal Type Processing Time (msec)
1. PC ready to AD70D ready completion
(Y1D) (X04)
Y1D
\ 1
X01 i
!
1 [
1
2. Start ON to BUSY ON Start signal
~ X04
(Y10~¥15) | ) Near-zero point dog mode 0.9
Y10 Count mode 2.3
Data set mode 1
Y10~Y15
—h— Absolute one-phase 1
X04 1 Y11 Absol h
:__N solute two-phase 1.2
tzl Y12 Incremental one-phase 1.2
Y13 incremental two-phase 1.4
Y14
JOG 0.8
Y15
3. BUSY ON to Digital output
(X04) _
X04
Digital output ; 7.1
la-p!
1 [}
t3
4. STOP ON to start of deceleration Stop signal
Stop signal Y17 8.3
Start of deceleration | External signal STOP 8.5
i External signal FLS 8.2
ta External signal RLS 8.2
5. Control switchover time in V/P control 1
switchover mode
APP-3
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Appendix 4 Servo Parameter Settings

4.1 MR-SB system

Servo Parameters
1 2* 3 4 5 10
. Motor
Series . Number of
Amplifier Type Motor Type Output
Name (Kw) System Regc_anera- Motor Motor Motodr feedlback
settings t lve type capacity Spee puises
resistance (rpm) per motor
rotation
MR-SB20 HA-SA22 0.2 2
MR-SB50 HA-SA52 0.5 5
MR-SB100 HA-SA102 1.0 10
Standard MR-SB100 HA-SA152 1.5 15
(2000 rpm) 0 0 2 12000
series MR-SB200 HA-SA202 2.0 20
MR-SB350 HA-SA352 3.5 35
MR-SB500 HA-SA502 5.0 50
MR-SB700 HA-SA702 7.0 70
MR-SB20 HA-SA33 0.3 3
Standard MR-SB50 HA-SA53 0.5 5
(3000 rpm) o] 0 3 12000
series MR-SB100 HA-SA103 1.0 10
MR-S5B200 HA-SA153 15 70
MR-SB50 HA-SA52L 0.5 5
MR-SB100 HA-SA102L 1.0 10
. . MR-SB100 HA-SA1562L 1.6 15
Low inertia
series MR-SB200 HA-SA202L 2.0 0 1 20 2 12000
(2000 rem) ™"\ SB3s0 HA-SA302L 3.0 30
MR-SB500 HA-SA502L 5.0 50
MR-SB700 HA-SA702L 7.0 70
MR-SB20 HA-SA32U 0.3 3
MR-SB50 HA-SA52U 0.5 5
: MR-SB100 HA-SA102U 1.0 10
Flat series 0 2 2 12000
(2000 rpm} | MR-SB200 HA-SA202U 2.0 20
MR-SB350 HA-SA302U 3.0 30
MR-SB500 HA-SA502U 5.0 50

* Set servo parameter No. 2 (regenerative resistance) using the
external regenerative resistance unit type connected to the
servo amplifier.

External Regenerative Resistance Set Value
Not available 0
RB30 1
RB50, RB51 2
RB100, RB101 3
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4.2 MR-SB absolute system

MELSECA

Servo Parameters
1 2* 3 4 5 10
Motor
Series ops Number of
Name Amplifier Type Motor Type Output Regenera- Motor feedback
(Kw) System N Motor Motor
settings tive type capacity speed pulses
resistance (rpm) per motor
rotation
MR-SB20 HA-SA22-Z 0.2 2
MR-SB50 HA-SAG2-Z 0.5 5
MR-SB100 HA-SA102-Z 1.0 10
Standard MR-SB100 HA-SA152-Z 15 15
(2000 rpm) 1 (4] 2 12000
series MR-SB200 HA-SA202-Z 2.0 20
MR-SB350 HA-SA352-Z 35 35
MR-SB500 HA-SA502-Z 5.0 50
MR-SB700 HA-SA702-Z 7.0 70
MR-SB20 HA-SA33-Z 0.3 3
Standard MR-SB50 HA-SA53-2 05 5
(3000 rpm) 1 0 3 12000
series MR-SB100 HA-SA103-Z 1.0 10
MR-SB200 HA-SA153-Z 15 70
MR-SB50 HA-SAbB2L-Z 0.5 5
MR-SB100 HA-SA102L-Z 1.0 10
. . MR-SB100 HA-SA152L-Z2 1.5 15
Low inertia
series MR-SB200 HA-SA202L-Z 20 1 1 20 2 12000
(2000 rpm) ™"\ sB350 HA-SA302L-Z 3.0 30
MR-SB500 HA-SA502L-Z2 5.0 50
MR-SB700 HA-SA702L-Z2 7.0 70
MR-SB20 HA-SA32U-Z2 0.3 3
MR-SB50 HA-SA52U-Z . 05 5
: MR-SB100 HA-SA102U-Z 1.0 10
Flat series 1 5 2 12000
(2000 rpm) MR-SB200 HA-SA202U-Z 2.0 20
MR-SB350 HA-SA302U-Z 3.0 30
MR-SB500 HA-SA502U-Z 5.0 50

* Set servo parameter No. 2 (regenerative resistance) using the
external regenerative resistance unit type connected to the
servo amplifier.

External Regenerative Resistance Set Value
Not available 0
RB30 1
RB50, RB51 2
RB100, RB101 3
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4.3 MR-SD system and MR-SD absolute system

Servo Prameters
1 2* 3 4 5 10
- - Motor Number of
Series Name | Amplifer Type Motor Type O(t:(t:;lt System Reg:::ra_ Motor Motor :,::::; :::L?::r
settings ) type capacity
resistance (rpm) motor
rotation
MR-SD10 HA-SC053 0.05 5
MR-SD MR-SD10 HA-SC13 0.1 1
system MR-SD20 HA-SC23 0.2 2 3 2 3 8000
(3000rpm) MR-SD40 HA-SC43 04 4
MR-SD60 HA-SC63 0.6 6
Standard SA MR-SD40 HA-SA22 0.2 2 _
£ (2000rpm) MR-SD60 HA-SA52 0.5 2 0 5 2 12000
% series MR-SD100 HA-SA102 1.0 10
# | Standard SA MR-SD40 HA-SA33 0.3
8 (3000rpm) MR-SD60 HA-SA53 05 2 0 5 3 12000
o series MR-SD100 HA-SA103 1.0 10
2 | Lowinertia MR-SD60 HA-SA52L 05 _ 5
series 2 1 2 12000
(2000mm) MR-SD100 HA-SA102L 1.0 10
Flat series MR-SD40 HA-SA32U 0.3 3
MR-SD60 HA-SA52U 0.5 2 2 5 2 12000
(2000rpm)
MR-SD100 | HA-SA102U 1.0 10
g E MR-SD10 HA-SC053-Y 0.05 5
2% | Standard SC MR-SD10 HA-SC13-Y 0.1 1
b § " series MR-SD20 HA-SC23-Y 0.2 3 3 2 3 16384
2 £ {3000rpm) MR-SD40 HA-SC43-Y 0.4 4
=1 MR-SD60 HA-SC63-Y 0.6 6

* Set servo parameter No. 2 (regenerative resistance) using the
external regenerative resistance unit type connected to the
servo amplifier.

External Regenerative Resistance Set Value
Not available 0
RB082 4
RB32 5
APP-6
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4.4 MR-SB-K system and MR-SB-K absolute system

Servo Prameters
1 2* 3 4 5 10
Motor Number of
Series Name | Amplifer Type Motor Type Output Regenera- Motor feedback
(Kw) Sys_lem tive Motor Moto_r speed | pulses per
settings resistance type capacity (rpm) motor
rotation
:E . MR-SB11K HA-SA11K2L 11 110
2 g MR-SB-K MR-SB15K HA-SA15K2L 15 2 1 150 2 12000
=3 MR-SB22K HA-SA22K2L 22 220
i% ce MR-SB11K HA-SA11K2L-Y 11 110
‘m’-’ g °§ 4,',,;" MR-SB-K MR-SB15K HA-SA15K2L-Y 15 3 1 150 2 16384
=cas MR-SB22K HA-SA22K2L-Y 22 220

* Set servo parameter No. 2 (regenerative resistance) using the
external regenerative resistance unit type connected to the
servo amplifier.

External Regenerative Resistance Set Value
Without regenerative option (Accessory regenerative 0
2 resistance is connected externally)
£ When accessory regenerative resistance is cooled 6

by fan to improve capability
When power regeneration converter FR-RC is used 9
Without regenerative option (Accessory regenerative

With dynamic | Without dynamic

2 resistance is connected externally) 10
[ When accessory regenerative resistance is cooled
a N . . 16
by fan to improve capability
When power regeneration converter FR-RC is used 19
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WARRANTY

Please confirm the following product warranty details before starting use.

1. Gratis Warranty Term and Gratis Warranty Range
If any faults or defects (hereinafter “"Failure") found to be the responsibility of Mitsubishi occurs during use of the product
within the gratis warranty term, the product shall be repaired at no cost via the dealer or Mitsubishi Service Company.
Note that if repairs are required at a site overseas, on a detached island or remote place, expenses to dispatch an
engineer shall be charged for.

[Gratis Warranty Term]
The gratis warranty term of the product shall be for one year after the date of purchase or delivery to a designated
place.
Note that after manufacture and shipment from Mitsubishi, the maximum distribution period shall be six (6) months, and
the longest gratis warranty term after manufacturing shall be eighteen (18) months. The gratis warranty term of repair
parts shall not exceed the gratis warranty term before repairs.

[Gratis Warranty Range]

(1) The range shall be limited to normal use within the usage state, usage methods and usage environment, etc.,
which follow the conditions and precautions, etc., given in the instruction manual, user's manual and caution labels
on the product.

(2) Even within the gratis warranty term, repairs shall be charged for in the following cases.

1. Failure occurring from inappropriate storage or handling, carelessness or negligence by the user. Failure caused
by the user's hardware or software design.

2. Failure caused by unapproved modifications, etc., to the product by the user.

3. When the Mitsubishi product is assembled into a user's device, Failure that could have been avoided if functions
or structures, judged as necessary in the legal safety measures the user's device is subject to or as necessary
by industry standards, had been provided. .

4. Failure that could have been avoided if consumable parts (battery, backlight, fuse, etc.) designated in the
instruction manual had been correctly serviced or replaced.

5. Failure caused by external irresistible forces such as fires or abnormal voltages, and Failure caused by force
majeure such as earthquakes, lightning, wind and water damage.

6. Failure caused by reasons unpredictable by scientific technology standards at time of shipment from Mitsubishi.

7. Any other failure found not to be the responsibility of Mitsubishi or the user.

2. Onerous repair term after discontinuation of production
(1) Mitsubishi shall accept onerous product repairs for seven (7) years after production of the product is discontinued.
Discontinuation of production shall be notified with Mitsubishi Technical Bulletins, etc.
(2) Product supply (including repair parts) is not possible after production is discontinued.

3. Overseas service
Overseas, repairs shall be accepted by Mitsubishi's local overseas FA Center. Note that the repair conditions at each FA

Center may differ.

4. Exclusion of chance loss and secondary loss from warranty liability
Regardless of the gratis warranty term, Mitsubishi shall not be liable for compensation to damages caused by any cause
found not to be the responsibility of Mitsubishi, chance losses, lost profits incurred to the user by Failures of Mitsubishi
products, damages and secondary damages caused from special reasons regardless of Mitsubishi's expectations,
compensation for accidents, and compensation for damages to products other than Mitsubishi products and other duties.

5. Changes in product specifications
The specifications given in the catalogs, manuals or technical documents are subject to change without prior notice.

6. Product application

(1) In using the Mitsubishi MELSEC programmable logic controller, the usage conditions shall be that the application will
not lead to a major accident even if any problem or fault should occur in the programmable logic controller device, and
that backup and fail-safe functions are systematically provided outside of the device for any problem or fault.

(2) The Mitsubishi general-purpose programmable logic controller has been designed and manufactured for applications
in general industries, etc. Thus, applications in which the public could be affected such as in nuclear power plants and
other power plants operated by respective power companies, and applications in which a special quality assurance
system is required, such as for Railway companies or National Defense purposes shall be excluded from the
programmable logic controller applications.

Note that even with these applications, if the user approves that the application is to be limited and a special quality is
not required, application shall be possible.
When considering use in aircraft, medical applications, railways, incineration and fuel devices, manned transport

. devices, equipment for recreation and amusement, and safety devices, in which human life or assets could be greatly
affected and for which a particularly high reliability is required in terms of safety and control system, please consuit
with Mitsubishi and discuss the required specifications.
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