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POSITIONING CONTROL

This section explains the data settings, devices, positioning programs,
etc. necessary to execute positioning control with the A73CPU.
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1. INTRODUCTION / MELSECA

1.  INTRODUCTION

This section (Positioning Control) explains the positioning controi
parameters, positioning devices, positioning modes, etc. necessary
to control positioning with the A73CPU multi-axis positioning module
(to be referred to as the A73CGPU in this manual).

1.1 Positioning Control with A73CPU

The A73CPU positioning module can control the positioning of up to
eight axes and the sequence control equivalent of the ASNCPU using
the multi-axis positioning control CPU (to be referred to as the PCPU
in this manual) and the sequence control CPU (to be referred to as the
SCPU in this manual).

(1) SCPU control

{8) Sequence control

Controls IO modules and special function modules using
' sequence programs. Sequence programs are executed in
the same manner as with the ASBNCPU.

(b) Initiation of positioning with a sequence program and
positioning data setting

1) Givesthe servo program execution request with the DSFRP
instruction.

2) Changes present position data and speed with the DSFLP
instruction.

3) Executes the jog operation.

4) Sets the data necessary for manual pulse generator (MPG)
operation.

{2) PCPU control

(@) Executes the servo program after an execution request is
given by the DSFRP instruction in the sequence program and
controls the requested positioning.

' Positioning control parameters and the positioning data set
in the servo program are used for positioning control.

{b) Changes the current position data and positioning speed in
the servo controller to the actual position data and positioning
speed set by the DSFLP instruction in the sequence program.

{c) Executes positioning by the manual pulse generator.

1B {NA) 66233-A



1. INTRODUCTION /MELSEC A

[Positioning control with the A73CPU]

The A73CPU controls positioning based on the servo program desig-

nated by the SCPU sequence program.

The diagram below outlines the positioning control mode.

A73CPU System

Positioning execution instruction
% Interlock condition for axis 1
M2001

SCPU control range

*1

H HA—{ osFrp

|D1|K15|—|

Servo program
execution request

| ‘_ Servo program No. 15
Axis 1 {Start axis number)

(1) Setthe servo program number and the start axis number with the DSFRP instruction

in the sequence program.

(2) As the DSFRP instruction i
the servo program numbe

Servo program stait request

s executed, the execution request of the program assigned
r designated by the PCPU is given.

1

@)

3)

Program the servo program and set the positioning control
parameters with a peripheral device.

Positioning is initiated by the sequence program (DSFRP instruc-
tion).

(a) Designate the servo program number and the start axis num-
ber with the DSFRP instruction.

1)} Servo program number designation:
Direct or indirect designation is allowed.

2) Start axis designation:
Direct designation only.

Required positioning is executed using the designated servo
program,
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1. INTRODUCTION /MELSEC —A

PCPU ceontrol range
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T e T T S S S s =
i *2 P
! I M ! Servo program | ....Set and corrected with a peripheral device. !
E {a) Servo program No. 15 E
: {Program number used to designate a servo pro-
v <K15> _,_ gram with the DSFRP instruction) :
: ABS-1 |_s—— {b) Servo instruction :
H AXIS 1. 10000 -] (Designation of positioning control mode) ;
; SPEED 1000 | . {c) Positioning data that must be set, E
: ] Axis name, positioning address, positioning .
: iy e speed, etc, '
; i DWELL TIME 100 :
1 I 1
: i i COD? 10 1| |-« (d) Positioning data to be set as required. i Servo
: ' ' Dwell time, M code, etc, ' amplifier
1] ] ] 1
: 41 H
s 2 |
! I 2} [ Positioning control parameters| ....Set and corrected with a peripheral device. '
! ! Serve moter
' (2) | Fixed parameters —— Fixed data determined by mechanical system. E
N Data determined according to the specifications
' (b) | Servo parameters of the connected servo system. !
i () | Parameter block Data used for acceleration, deceleration, etc. i
! during positioning. !
i (d)| Zero return data —— Data used for zero return operation. '
v (e) | Jog operation data Data used for jog operation. ‘
1 (-
i (0 | Limit switch output data | . ON/OFF pattern data used to execute the limit |
, switch output function. !
L o o o e e e e 4
REMARKS
*1: Peripheral devices which can be used to program a sequence program:
* ATPU

®* AGGFP or ABPHP booted with SW[ ]JGP-GPPA.
* ABHGP booted with SW[ ]-HGPA,

*2: Peripheral devices which can be used to program a servo program or set

positiening parameters:
* ABMD
* ABGPP or A6PHP booted with SW[ JGP-A73P.
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1. INTRODUCTION / MELSECA

[Jog operation with the A73CPU]

The A73CPU can execute jog operation for the required axis using a
sequence program.

The diagram below outlines jog operation.

A73CPU System

SCPU Control Range

— A

Forward
rotation jog

—[DMOVP K1000 D964}—

exacution
instruction

flag (Yn2/¥Yn3).

_I/I_hlho Y03

e

[SET M10]—

Reverse rotation jog execu-
tion flag (for interlock)

Yo2

*1

l 2 | Sequence program | ..... Programmed and edited with a peripheral device.

e

Jog speed setting instruction
Interlock condition for axis 1

Setting jog speed,

Setting the "jog speed setting com-
plete” flag.

Setting the “forward rotation jog ex-
ecution® flag (Yn2).

After setting the jog speed with a sequence program, set the jog operation execution

Jog operation ex-
ecution request

(1) Set the positioning control parameters (1) with a peripheral

device.

(2) Set the jog speed in the jog speed setting register for each axis
with the sequence prograrm.

(3) Jog operatiop is executed while the jog operation execution flag
(Yn2 or Yn3) 3 is set from the sequence program.

1) Yn2: Forward rotation jog execution

2) Yn3: Reverse rotation jog execution

IB (NA) B6233-A



1. INTRODUCTION

PCPU control range

[ T T T T T T T e e e e e T T T T TS ST T T T T T T T T T T T T T s e e ‘_:

; *2 .

i I M ‘ Positioning control parameters| ....Set and corrected with a peripheral device, |

| 1

| ]

+ 1

i (a) | Fixed parameters —— Fixed data determined by mechanical system. |

' Data determined according %o the specifications !

i (b) | Servo parameters of the connected serve system. i

1 . . 1

' (¢} | Parameter block Data used for acceleration, deceleration, etc. !

: during positioning. :

i (d) | Zero return data —— Data used for zero return operation. ;

i (e) | Jog operation data |—— Data used for jog operation, E '

E (f} | Limit switch output data {— ON/OFF pattern data used to execute the limit E

: switch output function. !

1 1

: E Servo

-L _______________________________________________________________________ ._'1 amplifier
1

Serve motor
3
REMARKS
*1: Peripheral devices which can be used to program a sequence program:
* A7PU

* ABGPP or ABPHP booted with SW[ ]GP-GPPA.
* ABHGP booted with SW] ]-HGPA.

*2: Peripheral devices which can be used to program a servo program or set
positioning parameters:
* AGMD
* ABGPP or ABPHP booted with SW[ JGP-A73P.
*3: For *n" in Yn2 and Yn3, set the axis number (1 to 8}.
Axis No, 1 2 3 4 5 6 7 8
n 0 1 2 3 4 S 6 7
i-5
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1. INTRODUCTION /MELSE 074

[Manual puise generator operation with the A73CPU]

When executing positioning control with the manual pulse generator,
connected to the A70SF, it is necessary to set the A73CPU in the
manua! pulse generator (to be abbreviated to MPG in this manual)
operation enabled state with a sequence program.

The diagram below outlines positioning control using the MPG,

A73CPU System

SCPU Control Range

Set the MPG operation enabled flag after enabling the MPG and setting the axis and
pulse multiplication ratio with a sequence program.

H
1
I (1) | Sequence program | i
’ ¢
!
— F-———IMovP K1 D1012]—  Controls axis 1 with MPG P1 i MPG
—_— : ¢ Axis number
Axis MPG input ¢ Pulse multiplication ratio
:  MPG operation enabled flag
——([MOVP K100 Di016}—  Multiplication ratio for 1 pulse is set :
to *100°, 1
. . i
[SET M2012] E;t;MPG operation enabled flag for :.
Instruction to end MPG H
/ operation, '
_I = [RST M2012}— Resets MPG operation enabled flag .:
for axis 1. !
'
J

(1) Set the MPG to be used, the number of the axis to be
operated,and the pulse multiplication ratio with a sequence pro-
gram.

(2) Set the MPG operation enabled flag with a sequence program.
MPG operation is now enabled.

(3) Rotate the MPG to execute positioning.

(4) Reset the MPG operation enabled flag with a sequence program,

MPG operation is completed.
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PCPU

Servo
ampilifier

Servo motor

MPG
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1. INTRODUCTION /MELSE C-A

(1) Paositioning control parameters

There are six types of positioning control parameters as
described below.

Parameter data can be set and edited interactively with a
peripheral device.

(a) Fixed parameters

Fixed parameters are determined according to the mechani-
cal system and should be set for each individual axis.

These parameters are used to calculate target position data
when executing positioning control.

For details, see Section 4.1.
1) Positioning control units
2) Number of pulses per motor rotation
3) Axis travel distance per motor rotation
4) Unit multiplication ratio
5) Backlash compensation data
6) Upper/lower stroke limits
7) Command in-position width
8) Limit switch output used/not-used
{b) Servo parameters

Servo parameters are determined according to the connected
servo motor and should be set for each individual axis.

These parameters are used to control the servo motor when
executing positioning control,

For details, see Section 4.2.

1) System setting

2) Regenerative resistance used/not-used
3) Motor type

4) Motor capacity

5) Motor rpm

6) Position loop gain

7) Velocity loop gain

8) Velocity integration compensation

9). In-position range

10) Number of feedback pulses per motor rotation

11) Rotating direction

{B (NA) 86233-A



1. INTRODUCTION /MELSEC -A

(c) Zero return data

Zero return data is used when executing the zero return
operation and should be set for each individual axis.

For details, see Section 7.17.1.
1) Zero return direction
2) Zero return method
3) Zero point address
4) Zero return speed
5) Creep speed
6) Axis travel beyond the near-zero point dog
7) Parameter block number
(d) Jog operation data

Jog operation data is used when executing positioning in the
jog mode and should be set for each individual axis.

For details, see Section 7.16.1.
1) Jog speed limit
2) Parameter block number
(e) Parameter blocks
Parameter blocks are the data indicated below,
Up to 16 blocks can be set.

These parameter blocks are pravided to facilitate setting
changes such as acceleration/deceleration processing (ac-
celeration/deceleration time, speed limits) during positioning
control.

For details, see Section 4.3.

1) Interpolation control units

2) Speed limit

3) Acceleration time

Deceleration time

Deceleration time for immediate stop

)
)

6) Torgue limit
) Deceleration processing when the STOP signal is input.
)

Allowable circular interpolation error
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(@)

(3)

MELSEC-A

() Limit switch output data

Limit switch output data should be set when the limit switch
output (fixed parameter) is "used".

Limit switch output data should be set for each individual axis.

The preset ON/OFF pattern is output externally when position-
ing control of the axis for which the limit switch output data is
set is carried out.

For details, see Section 4.4.
1) Limit switch ON/OFF pattern

Servo program

The servo program is used for positioning control and its execu-
tion is requested by the sequence program.

The servo program consists of a program number, servo instruc-
tions, and positioning data.

For details, see Section 6.
(a) Program number

The program number is used to identify the program and is
designated to call the required servo program from the se-
quence program.

{b) Servo instruction
The servo instruction indicates the positioning mode.
{c) Positioning data

The positioning data is the data necessary to execute the
servo instructions. For each servo instruction, necessary
data is determined.

Sequence program

The sequence program is used to execute positioning control or
jog mode operation based on the servo program and for permis-
sion to feed an axis using the MPG.

For details, see Section 5.

1-10
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2.

SPECIFICATIONS

Table 2.1 PCPU Specifications

ltem

PCPU Spegifications

Number of controlled axes

8 axes (simultaneous 2 axes or 3 axes, independent 8 axes)

Interpelation functicn

tinear interpolation (2, 3 axes), circular interpolation (2 axes)

Control mode

PTP {point to point), velocity control, velocity/position switchover control, in-
cremental feed, constant velocity control

Contrel units

mm, inches, degrees, pulses

Language Special instructions
Capacity 13K steps (13312 steps)
Pro-
gram Positioning points | Approx. 400 peints / axis (varies according to program}
Indirect designation of positioning data is possibie
Setting method Can be set with the A6GPPE or ABPHPE booted with SWOGHP-A73P or the
ABMD.
Mode PTP: Absolutefincremental
Velocity, velocity/position switchover contro!, incremental feed: Incremental
Constant velocity control: Absolutef/incremental {combined)
Positioning com- Set the following data for each axis.
d \
man Not in the absolute system Absolute system
Control Command
units units Setting Max. value Setting range
range
Posi. mm x 107" um 429 m -196596000 to 196596000
tiening inch %10% inch —2:1‘ to 42949 inch ~196596000 to 196596000
271
degree | x 10 degree ( ) 360 degree 0 to 35999999
pulse pulse 4294967256 PLS -196596000 to 196596000
Velocity command | 0.01 to 8000000.00 (mm/min)
(contrel units) 0.001 to 60C000.000 (inches/min)
0.001 to 600000.000 {degreesfmin)
i to 1000000 {pulses/sec)
Acceleration/ Automatic trapezoidal acceleration/deceleration
deceleration Acceleration time 1 to 65535 (ms}
processing Deceleration time 1 to 65535 (ms)
Com- Electronic gears (0 to 85535) x (position command units)
pensa- [0 to 255 pulses when the unit is pulses]
tion A
Backlash compen- | The function to compensate for errors between the commanded value and ac-
sation tual axis travel distance

Zero return function

When the system s not the absolute system, it is possible to select either the
near-zero point dog or count.
For the absolute system, the data set is used.

Jog eperation function

Supported

MPG operation function

Up to three MPGs can be connected to the system.
The axis to be controlled using the MPG is selected by designating the axis
number in the sequence program,

M function

The M code output function is supported.

Limit switch output functicn

8 peinisfaxis  Up 1o 10 ON/OFF points can be set.

Absolute system

Possible (option)
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3. POSITIONING SIGNALS

The A73CPU internal signals and the external signals sent to the
A73CPU are used as positioning signals.

1

(2)

internal signals

For A73CPU internal signals, the following six A73CPU devices
are used.

(@) INpUt (X).coereecircrrrnesncenererenns X0 to X7F (128 points)

(b) Output (Y} vceeencinncnrenncnsririnenas YO to Y7F (128 points)

(c) Internal relay (M)....ccccceveerereeee M2000 to M2047 {48 points)
(d} Special relay (SP. M).............. M9073 to M2079 (7 points)
(e) Data register (D).....cecvemrernrenae D800 to D1023 (224 points)

() Special register (SP. D) ......... D9180 to D9199 {20 points)
External signals

The following signals are provided for external signals to be input
to the A73CPU.

(a) Input from the upper/lower stroke end limit switches

The signals which determine the upper and lower stroke ends
of the positioning range.

(b) Stop signal
This is the stop signal for velocity control.
{c} Near-zero point dog / velocity to position switchover signal

In zero return operation, the signal is the near-zero point dog
signal.

In the velocity/position changeover control (to be referred to
as V/P control in this manual), the signal is used to change
the control from velocity to position.

(d) MPG input
The signal input from the MPG.
(e) Emergency stop input

The signal used to forcibly interrupt the positioning control.
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3. POSITIONING SIGNALS /MELSECA

A73CPU System

SCPU

SP.D, SP.M, X *1

Y *2

D *3

M *4

PCPU

External I/F

*q;

*2:

*3:

*4;

The 5P.D, SP.M, and X inform the SCPU of
the PCPU control status.

The Y informs the PCPU of the positioning
control instructions given from the SCPU.
The D is the register which informs the
PCPU of the control instructions given by
the SCPU.

it also informs the SCPU of the control
status of the PCPU.

The M is the flag which informs the PCPU
of the control instructions given by the
SCPU.

It also informs the SCPU of the control
status of the PCPU.

* Near-zero point dog, velocity/position
switchover signal

* Upper/lower stroke end limit switches
Stop signal
Emergency stop signal

_i MPG J

Fig. 3.1 Positioning Signal Flow
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3.1 Input/QOutput (X/Y)

The A73CPU has 2048 I/O points ranging from X/Y0 to X/Y3FF. Among
these, X/YO to X/Y7F are used for data transfer between the SCPU and
PCPU for each axis. The signal name and I/O numbers for each axis
are determined as indicated in Table 3.1.

(1) Input (X0 to X7F)

The input signals are set by the PCPU and used by the sequence
program to confirm the control status of the axis and next
positioning indication.

(2) Output (YO to Y7F)

The output signals are set by the sequence program {o give
positioning instructions to the PCPU.

Table 3.1 Input/output List

DEV;Q Signal Name Dilv;?e Signal Name
Xn0 Positioning start complete Yn0 Immediate stop instruction
Xn1 Positioning complete Yni Forward jog start
xn2 In-position Yn2 Reverse jog start
Xn3 Command in-pesition ¥Yn3 Complete signal OFF instruction
Xnd Velocity control ON Yn4 Velocity/position control switchover enable/disable
xn5 Velocity/position switchover latch Yn5 Limit switch output enable/disable
Xn6 Zere point passing Yn6 Error reset
Xn7 Error detection Yn7 Servo error reset
Xng Servo error detection Yn8 Exte‘r.nall STOP input effectivefineffactive at start of
positioning
xng Zero return request ¥ng
XnA Zero return complete YnA
XnB FLS signal YnB Not usable
XnC RLS signal YnC
XnD STOP signal YnD
XnE DOG/CHANGE signal YnE
XnF Servo READY YnF Servo OFF
1. In Table 3.1, "n" indicates a number (0 to 7) corresponding to the axis number.
Axis No. n
1 0
2 1
3 2
4 3
5 4
6 5
7 6
8 7

POINTl

When the PC ready flag (M2000) is set after the power is turned
on, the ONfOFF data in X0 to X7F remains off until the PCPU ready
complete flag (M9074) is set. After the M9074 is set, X0 to X7F
show the normal input status.
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3.1.1

Positioning start complete signal {XnQ)

(a) The signal is turned on when the positioning start is com-
plete for the axis designated by the DSFRP instruction in
the sequence program.

This signal is not turned on when positioning is started for
zero return, jog operation, MPG operation, and velocity con-
trol mode positioning.

The signal can be used to read an M code at the start of
positioning.

{b) The positioning start complete signal is turned off at the
leading edge of the complete signal OFF instruction or at
the completion of positioning.

1) Signal turned off at the leading edge of the complete signal OFF instruction {Yn4LI

VT /__’\J_Dwelltime

t !

! i
DSFRP command ﬂ :OJ\J :
Start receive flag (M200n} *1 QFF E L—-
Positiening start complete OFF Aol
(XnQ) *2 ON
Complete signal OFF instruction (OFf
(Yn4) *2

2) Signal turned off at the completion of positioning l

v Dwell time
T z Completion of

b t pesitioning

DSFRP command TON ;

i
'
'
‘
T
v
H
1

Start receive (M200n) *1

Positioning start complete
{Xn0) =2

Fig. 3.2 Positioning Start Complete Signal ON/OFF Timing

*1: The "n" in M200n indicates an axis number {1 to 8},

*2: The "n" in Xn0 and Yn4 indicates a number (0 te 7) which corresponds to the axis
number.
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3.1.2 Positioning complete signal (Xn1)

(a) The positioning complete signal is turned on at the comple-
tion of positioning control for the axis which is designated
by the DSFRP command in the sequence program.

The signal is not turned on when positioning control is started
for zero return, jog operation, MPG operation, and velocity
control mode, or if positioning control is stopped before com-
pletion.

(b) The positioning complete signal is turned off at the leading
edge of the complete signal OFF instruction or at the start
completion of positioning.

1) Signal turned off at the leading edge of the complete signal OFF instruction (¥n4) I

Y T Dwell time
! L ‘
DSFRP ¢command
ON g

Start receive (M200n) *1 OFF
position: 1ON

ositioning complete OFE
(Xn1) *2 ON
Complete signal OFF OFF

instruction (Yn4) *2

2) Signa! turned off at the completion of start of the next positioning control |

completion

/—\ -t

DSFRP command

ON
Start receive (M200n) *1 E
Positioning complete
{(Xn1) *2

Y I Dwell time Positioning Positioning start

Fig. 3.3 ON/OFF Timing of Positioning Complete Signal ‘

*1: The *n" in M200n indicates an axis number (1 to 8).

*2: The "n" in Xn1 and Yn4 indicates a number (0 to 7) which corresponds to the axis
number.

3-5 —
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3. POSITIONING SIGNALS /MELSECA

3.1.3

In-position signal (Xn2)

(a) The in-position signal is turned on when the number of ac-

cumulated pulses in the error counter becomes less than the
‘In-position width" set by the servo parameter.

The in-position signal is turned off at the start of positioning
control.

Accumulated pulses [ / X‘(In-position range setting

In-position (Xn2) g

T > {

i

COFF |

(b) An in-position check is conducted in the following cases:

1) When the servo power is turned on,

2) After the start of automatic deceleration during positioning
control.

3) After the start of deceleration triggered by the jog start
signal being turned off.

4) During MPG operation

5) After the near-zero point dog signal is turned on during
zero return operation.

6) After the start of deceleratian triggered by the stop instruc-
tion.
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3.1.4 Command in-position signal (Xn3)

(a) The command in-position signal is turned on when the ab-
solute vailue of the difference between the command position
and present position becomes smaller than the *command
in-position width" set by a parameter.

The command in-position signal is turned off in the following
cases:

1) Start of position control
2) Zero return

3) Velocity control

4} Jog operation

5) MPG operation

(b) The command in-position check is always effective during
position control.

It is not conducted during velocity control or during velocity
control in the velocity/position switchover (V/P) control mode.

Command Switchover from velocity
iti in-position setting to position control
Start of position P Command

V1 control Start of V/P in-position
\ controf setting
el §
Command )

in-position

-

N Execution of command
in-position check

1
[
{
1
1
|
f
T
¥
t
|
L
t
t

Execution of command in-position check *
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3.1.5 Velocity control ON signal {(Xn4)

(a) The velocity control ON signal is turned on during the velocity
control mode and used to determine whether the present
control mode is position control or velocity control.

During the V/P control mode, the velocity control ON signal
remains ON until the control mode is changed from the
velocity control mode to the position control mode by an
external CHANGE signal.

(b) The velocity control ON signal is off when the power is turned
on and when in the position control mode.

[V/P cantrol mode] [Velocity ¢ontrol mode]  [Position control mode]

CHANGE signal .
Starting velocity Starting

Starting V/P control 1 centrol mode positioning
mode W
|
y \ -~

¥

-

Velogity contro! } Velocity
CN signal(Xn4) | control

Position control

3.1.6 Velocity/position control switchover latch signail (Xn5)

(a) The velocity/position control switchover latch signal is turned
on when the control mode is changed from velocity control to
position control. The signal is used as the interlock signal to
determine whether or not axis travel distance should be
changed in the position control mode.

{b) The signal is turned off when the following control or opera-
tion starts:

1) Position control
2) V/P control

)
)
3) Velocity control
4} Jog operation
)

5) MPG operation

CHANGE signal
Starting V/P centrol Start

i \\422222225 |

OFF

]
V/P tateh signal (xns) SN/

ON
o D]
External CHANGE signal
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3.1.7 Zero point passing signal (Xn6)

{a) When the MR-SB is used, the zero point passing signal is
turned on when the zero point is passed after the power is
turned on. This signal is not turned on when the axis passes
through the zero point if a general purpose servo is used.

3.1.8 Error detection signal (Xn7)

(a) The error detection signal is turned on if a minor or major error
is detected. Itis used to determine the presence of an error.

{b) The signal is turned off when the error reset signal (Xn7} is
turned on.

Detaction of a minor of major error —\
ON

Error detection (Xn7) OFF ‘

% ON

Error reset (Yn7) OFF

3.1.9 Servo error detection signal (Xn8)

(a) The servo error detection signal is turned on when an error is
detected by the servo amplifier and is used to determine the
presence of a servo error.

{b) The signal is turned off when the servo error reset signal (Yn8)
is turned on or when the servo power is turned on again.

Detaction of servo error —\
ON

OFF
Servo error dstection (Xn8)

i
Servo error reset (Yn3d) OFF ‘

3-9 —
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3.1.10 Zero return request signal (Xn9)

The zero return request signal is turned on if it is necessary to confirm
the zero point address when the power is turned on or during position-
ing control.

{a) Notin the absolute system

1) The zero return request signal is turned on in the following
cases:

i) When the power is turned on or the A73CPU is reset.
i) During zero return

2) The zero return request signal is turned off when zero
return is completed.

(b) Absolute systems

1} The zero return request signal is turned on in the following
cases:

i) During zero return

i) Sum check error is detected when power is turned on
in the back-up data (reference value)

2) The zero return request signal is turned off when zero
return is completed.

3.1.11 Zero return complete signal (XnA)

{a) The zero return complete signal is turned on when the execu-
tion of the servo program based near-zero point dog zero
return operation is completed without any errors or problems.

(b} The signal is turned off when the following cperation starts:
positioning, jog operation, MPG operation, or count zero
return.

(c) If the near-zero point deg zero return is executed by the servo
program while the zero return complete signal is on, a "con-
tinuous zero return start® error occurs and zero return cannot
be started.

3.1.12 FLS signal (XnB)

The FLS signal is turned on and off by the ON/OFF status of the input
from the upper stroke end limit switch (FLS).

(a) Input of limit switch OFF............ OFF
(b) Input of limit switch ON ............. ON

3.1.13 RLS signal (XnC)

The RLS signal is turned on and off by the ON/OFF status of the input
from the lower stroke end limit switch (RLS).

(a) Input of limit switch OFF........... OFF
(b) Input of limit switch ON ............ ON

18 [NA} £6233-A
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3.1.14 STOP signal (XnD)

The STOP signal is turned on and off by the ON/OFF status of the
external stop signal (STOP).

(a) Stop signal OFF........ccccoeecerrnnee OFF
{b) Stop signal ON .........ccceecervvrrnrnr.. ON

3.1.15 DOG/CHANGE signal (XnE)

The DOG/CHANGE signal is turned on and off by the ON/OFF status
of the near-zero point dog or position change (DOG/CHANGE) signal.

{a) Near-zerc point dog/position change input OFF .......... OFF
(b) Near-zero point dog/position change input ON............ ON

3.1.16 Servo READY signal (XnF)

(a) Theservo READY signal will be on as long as communications
between the A73CPU and the servo amplifier connected to
each axis are being conducted correctly. This signal is used
to determine whether the servo amplifier is operating normally
or not.

(b) The signal is turned off in the following cases:
1) Communications with the servo amplifier are incorrect.
2) The servo parameters are not set,

3) When the MR-SB is used, the emergency stop signal is

input to the A70SF.
POINT

When the general purpose servo amplifier is used, the external
emergency stop signal input to the A70SF is ignored and, there-
fore, the servo READY signal is not turned off.
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3.1.17 Stop instruction {YnQ)

The stop instruction signal is used to stop an axis being controlted at
the leading edge of this external signal. The axis for which the stop
instruction signal is on cannot be started.

It is also used as the stop instruction for the axis for which velocity
control is being conducted.

(a) Stop processing

Processing when Stop Instruction is Turned ON
Present Control Mode

During Execution of Control During Deceleration/Stop Processing Execution
Position ¢ontrol An axis stops after deceleration. The stop instruction is ignered and the
Velooi trol Deceleration time is set by the parameter presently executed deceleration/stop
elocity contro block or servo program. processing is continued.

Jog operation

MPG operation An axis stops immediately without .
deceleration processing.

Zero return 1) An axis stops after deceleration. Deceleration time is set by the parameter block.

2) If a zero return mid-stop error cecurs, error code (201) is stered in the minor error
storage area of the corresponding axis.

POINT

After stopping an axis with the stop instruction (Yn0) during zero
return, execute zero return operation again.

If the stop instruction is turned on after a near-zero point dog
signal has been output, the axis must be returned to a point
preceding near-zero point dog signal output point in the jog or
positioning operation. After that, execute the zero return opera-
tion again.

3-12
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3.1.18 Immediate stop instruction {Yn1)

The immediate stop instruction signal is used to immediately stop an
axis being fed at the leading edge of this external signal. The axis for
which the immediate stop instruction signal is on cannot be fed.

(a) Stop processing

Present Control Mode

Processing when Stop Instruction is Turned ON

During Execution of Control

During Deceleration/Stop Processing Execution

Position control

Velocity control

Jog operation

An axis stops after deceleration. Decelera-
tion time is set by the parameter block or
Sefve program.

The stop instruction is ignored and the
presently executed deceleration/stop
processing is continued,

MPG operation

An axis stops immediately without
deceleration processing.

Zero return

1} An axis stops after deceleration. Deceleration time is set by the parameter block.
2) If & zero return mid-stop efror occurs, error code (201) is stored in the minor error

storage area of the corresponding axis.

POINT

tion again.

After stopping an axis immediately using the stop instruction {(Yn1)
during zero return, execute zero return operation again.

If the stop instruction is turned on after a near-zero point dog
signal has been output, the axis must be returned to a point
preceding near-zero point dog signal output point in the jog or
positioning operation. After that, execute the zero return opera-

3.1.19 Forward jog start {Yn2) / reverse jog start (Yn3)

(a) Forward jog operation is executed (addresses increasing)
when Yn2 is set by the sequence program. When Yn2is
turned off, the axis stops after deceleration (deceleration
time set by the parameter block).

(b) Reverse jog operation is executed (addresses decreasing)
when Yn3 is set by the sequence program. When Yn3 is
turned off, the axis stops after deceleration (deceleration
time set by the parameter block).

POINT |

simultaneously.

Provide an interlock in the sequence program so that the forward
jog start (Yn2) and the.reverse jog start {Yn3) will not be turned on
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3.1.20 Complete signal OFF instruction {Yn4)

(a) The complete signal OFF instruction is used to turn off the
positioning start complete signal (Xn0) and the positioning
complete signal (Xn1}.

Owell time Dwell time
- - t

o

o

Positioning start OFF I i *
: ;

1 1

ekl

complete (Xn0 t
plete (Xn0) o |
Positioning OFF

complete (Xn1) +
) . ] ON
Complete signal OFF

OFF instruction (¥n4)

POINT

Do not turn on the complete signal OFF instruction with the PLS
command.

If it is turned on with the PLS command, the positioning start
complete signai (Xn0) and the positioning complete signal {Xn1)
cannot be turned off.

3.1.21  Velocity/position controf switchover enable/disable (Yns)

(a) The velocity/position control switchover enble/disable sig-
nal is used to make the CHANGE signal (velocity control
mode to position control mode switchover signal) effective
or ineffective.

1) Yn5 is ON:

The control mode is changed from the velocity control
mode to the position control mode when the CHANGE
signal is turned on.

2} Yn5s is OFF:

The control mode is not changed from the velocity control
mode to the position control mode when the CHANGE
signal is turned on.

Control mode is changed

is not
Control mode is — CHANGE CTANGE <— from velocity to position

changed from velocity

to position because | because Yn5 is on

YnS is off :
: t
i
i

ON !

V/P control mede
switchover enable/ OFF
disable (Yn5)

External CHANGE —2FF u

signal

3-14
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3.1.22 Limit switch output enable/disable (Yn6)

{a) The limit switch output enable/disable signal is used to set
enable/disable state of the limit switch output, described in

Section 8.1.
1)} Yn6: ON

The limit switch output ON/OFF pattern is output from the
AY42,

2) Yn6: OFF
The limit switch output from AY42 remains off.

3.1.23 Error reset (Yn7)

The error reset signal clears the error code stored in the correspond-

ing axis error code storage area as well as the error detection signal
(Xn7).

ON

Error detection {Xn7) OFF

C=

OFF

Ertor reset (Yn7)

&

1

I

I

!

Minor error code ;
storage area J( XX 00

Major error code
storage area

00

><

For details on the major and minor error code storage area, refer to Section 4.4,
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3.1.24 Servo error reset (Yn8)

The servo error reset signal clears the servo error code stored in ihe
corresponding axis servo error storage area and resets the servo error
detection signal {(Xn8).

Servo error detection OFF
signal (Xn8}

CFF

Servo arror reset (Yn8)

X kX X 00

Servo error code storage
area

POINT

Do not turn on the error reset signal {Yn7) and servo error reset
signal (Yn8) with the PLS command.

if they are turned on with the PLS command, error reset or servo
error reset might be impossible.

3.1.25 External STOP signal input effective/ineffective at start of positioning (Yng)
This sets the external STOP signal input effective/ineffective.
(a) ON

The external STOP input is ineffective; positioning of the axis,
for which the STOP input is on, can be started.

(b) OFF

The external STOP input is effective; positioning of the axis,
for which the STOP input is on, cannot be started.

POINT

To stop an axis which has been started by turning on the Yn9
signal, turn on the STOP signal (OFF —» ON). If the STOP signal is
already on when the axis is started, turn off the STOP signal and
then back on again one time (ON - OFF - ONJ).

3.1.26 Servo OFF (YnF)
The servo OFF signal is used to turn the servo system on and off.

(a) YnF: OFF ... Servo system ON
(b)Y YnF; ON.......... Servo system OFF (free-run state)

IMPORTANT }

If the servo motor is rotated manually with YnF on (free- run state)
and the servo power on, the motor will rotate quickly the number
of turns done manuatly when YnF is turned off.

Therefore, turn off the servo power before rotating the motor
manually.

3-16
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3.2

Internal Relay (M)

The A73CPU has 2048 internal relay points and latch relay points (M/LO

to M/L2047).

Among these internal and latch relays, internal relays M2000 to M2047
are used for positioning control. Their functions are indicated below.

Table 3.2 Internal Relay List

Device No. Signal Name Signal Direction
M2000 PC ready flag SCPU - PCPU
M2001 Axis 1 start receive flag
M2002 Axis 2 start recsive flag
M2003 Axis 3 start receive flag
M2004 Axis 4 start receive flag PCPU - SCPU
M2005 Axis 5 start receive flag
M2006 Axis 6 start receive flag
M2007 Axis 7 start receive flag
M2008 Axis 8 start receive flag
M2009

: Not released to users —
M2011
M2012 MPG 1 enabled flag
M2013 MPG 2 enabled flag SCPU - PCPU
M2014 MPG 3 enabled flag
M2015 Simultaneocus jog operation start instruction flag
M2016
: Not released to users —
M2019
M2020 Start buffer full PCPU —» SCPU
M2021 Axis 1 velocity changing flag
Mz022 Axis 2 velocily ¢changing flag
M2023 Axis 3 velocity changing flag
M2024 Axis 4 velocity changing flag PCPU - SCPU
M2025 Axis 5 velocity changing flag
M2026 Axis 6 velocity changing flag
M2027 Axis 7 velocity changing flag
M2028 Axis 8 velocity changing flag
M2029
: Not released to users —
M2047
POINT
M2000 to M2047 are not latched even if they are contained in the
set latch range.
On the GPP screen, however, they are displayed as M, L, or S
depending on the set latch range.
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3.2.1 PC ready flag (M2000) [SCPU - PCPU]

(a) This signal informs the PCPU that the SCPU is operating
correctly; the signal is turned on and off by a sequence pro-
gram,

1) While the M2000 is ON, positioning control or zero return
by the servo program designated by the sequence pro-
gram and jog operation ot MPG operation by the sequence
program are possible.

2) The control indicated in step 1) will not be executed if
M2000 is off orit is turned on [test mode flag (M9075) ON]
with the peripheral device during a test mode.

(b) The following can be changed by a peripheral device only
while the M2000 is off.

* Fixed parameters
* Servo parameters
* Limit switch output data

Any attempt to change them while M2000 is on will result in
an error.

(c) The following processing is executed when M2000 is turned
on (OFF — ON).

1) Processing contents

i) Servo parameters are transmitted to the MR-SB servo
amplifier,

iy The M code storage areas of all axes are cleared.

iy Whenthe MR-SB servo amplifier is used, the torque limit
default value (300%) is set in the storage area. (sece
Section 3.4,1.)

iv) The PCPU ready flag (M8074) is set.

2) An error occurs if there is an axis which has already been
started. In this case, the processing in step 1) is not
executed.

3-18
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3) In the test mode, the processing in step 1) is not executed.

If M2000 is on when the test mode is cleared, the process-
ing in step 1) is executad.

M2000

Ma074

ON
PC ready flag OFF

PCPU ready flag OFF

V
Start of positioning Deceleration and stop

- —
%
b
A
A Y
*

A

ON

oI

. The PCPU ready flag (M9074)
' Is not set because the axis is

Setling of servo parameters to serve| being decelerated
amplifier Clearing M codes

(d) The following processing is executed when M2000 is turned
off (ON —» OFFj.

1) Processing contents
i} The PCPU ready flag (M9074) is reset.

i) The axis which has been started is decelerated and
stopped.

POINT

The PC ready flag (M2000) is turned off when the A73CPU is in the
STOP state. It is returned to the previous state when the A73CPU
is set in the RUN state again.

ON
M2000 OFF - — ___\
Changing from Changing from
RUN to STOP STOP to RUN
3-19
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3.2.2 Start receive flag (M2001 to M2008) [PCPU - SCPU]

(a) The start receive flag is set when the positioning start com-
mand {(DSFRP) in the sequence program is executed. Use
this signal as the interlock for enabling or disabling the ex-
ecution of the DSFRP command,

Example;

When requesting execution of a servo program to execute the f
positioning of axis 1 and axis 3, use the start receive flag as !
described below, E
Executicn DSFRD '
command request E'

/ MZOO

Determine whether DSFRP command

M2003 execution is enabled or disabled
F—{ H— { CSERP (DB [ K
Axis 1 start Axis 3 start

receive flag receive flag

{b) Start receive flag processing is described below.

1) The start receive flag corresponding to the designated axis
is turned on by the DSFRP command in a sequence pro-
gram and turned off when positioning is complete.

The flag is also turned off when poesitioning is stopped
before completion,

Start receive flag 05

Pesitioning
complete {Xn1)

1] H 1
) G : xn 1) o
Positioning start  CFF Positioning start cF

complete {XnQ)

[Positioning Completed] [Positioning Stopped Before Completion)

i -
‘\
; A Dwell time m
; y t

. Completion or/ﬂ E\ Start of :\-
1 1
1 1
i

Uncompleted
positioning step
complete

pesitioning H positioning

DSFRP command DSFRP command

Start receive flag

(M2600) CFF

(M2000n)

Positioning complete ofF

complete (XnQ}

2) In the positioning control mode called by the turning on of
the jog operation instruction (Yn2 or Yn3), the flag is reset
when positioning is stopped due to the jog operation in-
struction being turned off,

3) The flag stays on while in the MPG operation enabled state
{(M2015 ON).

It is turned off when MPG operation is disabled (M2015:
OFF).
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4) The flag is on while the present position value is changed
by the DSFLP command in the PC program.

It is reset after the present position value has been
changed.

[

DSFLP command
( ON Turned off afler the present

position value is changed

Start receaive flag OFF '
{M200n) le -
Present pesition value change processing

POINT

Do not forcibly turn the start receive flag on and off.

a) If the flag is forcibly turned off by a sequence program or a
peripheral device, correct positioning operation cannot be
guaranteed even though an error does not occur.

b} If the flag is forcibly turned on by a sequence program or a
peripheral device, the "start receive already on error" occurs
when the next positioning should be started aborting the start
of positioning. An error does not occur, however, untit this
time.

3.2.3 MPG operation enable flag (M2012, M2013, M2014) [SCPU - PCPU]

(a) The MPG operation enable flag sets the enabled/disabled
state for positioning using the MPG connected to the ter-
minals P1 to P3 (*) of the A70SF,

1) MPG operation enable flag: ON

Positioning control by the pulses generated with the MPG
is permitted.

2) MPG operation enable flag: OFF

Positioning control by the pulses generated with the MPG
is not possible. These pulses are ignored,
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3.2.4 Simultaneous jog operation start instruction (M2015) [SCPU - PCPU]

(a) When M2015 is turned on, simultaneous jog operation of
the axes, set as the jog aperation axis (axis 1 to axis 8) in

the simultaneous jog operation start axis area {(D1015),
starts.

(b) When M2015 is turned off, the axes controlled in the jog
operation decelerate and stop.

3.2.5 Start buffer full (M2020) [PCPU - SCPU]

{a) The start buffer full signal is turned on if more than 15 re-
quests are given to the PCPU from the DSFRP and DSFLP

commands in the sequence program. Processing by the
PCPU impossible.

(b) Reset M2020 with a sequence program.
3.2.6 Velocity changing flag (M2021 1o M2028) [PCPU » SCPU]

The velocity changing flag is set while the velocity is being
changed with the DSFLP command in a sequence program. Use

this flag as the interlock for execution of the velocity changing
program.

HEMARKS

*.

For details of terminals P1 to P3 of the A70S5F, refer to the A73CPU User's Manual.
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3.3 Special Relay (SP.M)

The A73CPU has 256 special relay points (M9000 to MS255).

Among these special relays, the following seven special relay
points are used for positioning control. Their functions are deter-
mined as described below.

Table 3.3 Speclal Relay List

Device No. Signal Name Signal Direction
Mo073 WDT error flag
M2074 PCPU ready flag

M3075 Test mode flag

- PCPU -+ SCPU
M3076 External emergency stop input flag

MoO77 MPG axis setting error flag

M2078 Test mode request error flag

Ms079 Servo program setting error flag

3.3.1  WODT error flag (M9073) [PCPU > SCPU]

The WDT error flag is turned on when a watch dog timer error is
detected by the SCPU self-diagnosis function.

If the WDT error flag is set, reset the A73CPU with the reset key
switch.

{f MS073 is set again after the A73CPU is reset, the PCPU is faulty.

The PCPU stops the axis immediately without deceleration if it
detects a WDT error.

3.3.2 PCPU ready flag (M9074) [PCPU -» SCPU]

The PCPU ready flag is used to determine PCPU operation status
(normal or faulty) with a sequence program.

(a) Data such as the fixed parameters, servo parameters, and
limit switch output data are checked when the PC ready
flag (M2000) is turned on; the flag is set when there is no
error in this check.

(b) The flag is reset when the PC ready flag (M2000) is turned
off.

PC ready (M2000)

PCPU ready
(M9074)

Writing servo paramesters to servo
amplifier Clearing M codes

W
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3.3.3 Test mode flag (M8075) [PCPU -» SCPU]

(a) The fiag is used to determine whether or not the test mode
is the present mode with a peripheral device.

Use this flag as an interlock signal to start the servo program
with the DSFRP command in the sequence program.

1) OFF: Notin the test mode
2) ON : Inthe test mode

(b) M3078 is set if the test mode is not established in response
to the test mode request signal input by a peripheral device.

3.8.4 External emergency stop input flag (M8076) [PCPU - SCPU]

This flag is used to confirm the status of the external emergency
stop signal input to the EMG terminal of the A70SF.

1) CFF: External emergency stop input is ON.
2) CN : External emergency stop input is OFF.
3.3.5 MPG axis setting error flag (M9077) [PCPU —» SCPU]

(a) This flag is used to determine whether or not the setting for

the MPG axis setting registers (D1012 to D1014) for P1 to
P3 is correct.

1) OFF: All settings for D1012 to D1014 are correct.

2) ON : Any one of the settings for D1012 to D1014
is incorrect.

(b) i M9077 is set, the contents of the error are stored in the
MPG axis setting error storing register (D9187).

3.3.6  Test mode request error flag (M8078) [PCPU - SCPU]

{a) The flag is set if the test mode is not established when the
test mode request is given by a peripheral device.

(b) If MO078 is set, the cantents of the error are stored in the
test mode request error storing register (DS188).

3.3.7 Servo program setting flag (M3079) [PCPU - SCPU]

(a) This flag is used to determine whether or not the position-
ing data of the servo program designated by the DSFRP

command is correct.
1} OFF: Correct

2) ON : Incorrect
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3.4 Data Register (D)

The A73CPU has 1024 data register points (DO to D1023).

Among these data registers, the following 224 points (D800 to D1023)
are used for positioning control. Their functions are determined as
described below.

Table 3.4 Data Register List

Device No. Signal Name
Monitor data - Axis 1
D800 to D819
Head register +0 T
Monitor data - Axis 2 number M Command position data ]
D820 to D839 o T
a[— Actual position data a
Meonitor data - Axis 3 4 L
D840 to D859 s Error counter value T
6 Miner error code
Monitor data - Axis 4 7 Major efror code
De60 to D879 8 Servo error code
9 |__ Axis travel distance after the near-L |
Meonitor data - Axis 5 10 zero point signal is turned on  H
D880 to D899 11| Zero return correction travel distance
12 Execution program number
Monitor data - Axis 6 13 M code
D900 to DO19 14 Torgque timit
L
12 —  Axis travel change register Al
Monitor data - Axis 7 1
Do20 to DO39 17 Actual position data L
18 when STOP is input H
Monitor data - Axis 8 19 Not released to user
5940 to D959
DIGO to DIG5 Control mode cht_mge data
storage area - Axis 1
Head register
D966 to DO71 C;ontrol mode c;l;?nge data number o Present position data L]
storage area - AXis 1 change register H
Control mode change data 2 . . L
Do72 to DI77 storage area - Axis 3 a[  Velocity change register -]
Control mode change data 41 Jog speed setting register L]
D978 to D983 storage area - Axis 4 5 o9 spee ing reg! H
Do84 to D989 Control mode cha.inge data
storage area - Axis &
D990 to DIG5 Centrol mode chgnge data
storage area - Axis 6
D996 to D100 Control mode chénge data
storage area - Axis 7
01002 to D1007 Control mode chgnge data
storage area - Axis 8
D1008 te D1011 | Limit switch output enabled/disabled setting
B1012 Control axis number storing area - MPG 1
D1013 Control axis number stering area - MPG 2
B1014 Control axis number storing area - MPG 3
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Table 3.4 Data Register List (Continued)

Device No. Signal Name
D1015 Simultaneous jog operation start axis setting area
D1016 Multiplication ratio stering area - MPG for axis 1
D1017 Multiplication ratic storing area - MPG for axis 2
01018 Multiplication ratio stering area - MPG for axis 3
picie Multiplication ratio storing area - MPG for axis 4
pic2d Multiplication ratio storing area - MPG for axis 5
pioz1 Multiplication ratio storing area - MPG for axis &
p1022 Multiplication ratic storing area - MPG for axis 7
D1023 Multiplication ratio storing area - MPG for axis 8

3.4.1 Monitor data area (D800 to D959) [PCPU « SCPU]

The monitor data area stores data such as the command position
data, actual position data, and accumulated pulses in the error counter
during PCPU positioning control.

The data in the monitor data area is used to confirm the positioning
control status with a sequence pragram.

Users may not write data to the monitor data area with the exception
of the axis travel distance change register.

POINT

Data storage timing to the monitor data area, with the exception
of M codes and axis travel change registers, is delayed as listed
below because of the on/off timing of the positioning device (input,
internal relay, special relay).

a) Scan time of a sequence program is less than 80 msec ...
80 msec

b) Scan time of a sequence program is longer than 80 msec .....
1 scan time
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Table 3.5 Monitor Data Area List

Data Name Axis 1 Axis 2 Axis 3 Axis 4 Axis § Axis 6 Axis 7 Axis &
Command position D81, pa2t, D841, Das1, Das1, Doot, D921, D941,
data D800 D820 D840 D860 D8so De00 D920 D940
Actual position data | D803, D823, D843, D863, D883, D903, D923, D943,

D802 Dez2 D842 D862 Dgsg2 Dao2 Dg22 Do42
Error counter value D805, D825, D845, D865, D&s5, D905, Dozs, 0945,
D804 D824 D844 Dee4 D884 Doo4 D924 0944
Minor error code D806 DBez26 D846 D866 D886 D06 Daz6 D946
Major error code Dgo7 Dsz7 D847 Dse7 Das? D907 Dg27 Do47
Servo error code D308 Da28 Ds4s Dees D8ss D908 Deo2s D948

Axis travel after the
near-zero point signal
is turned on

D8010, Daz10, D8410, D8s10, Das10, 02010, De210, D9410,
D809 Ds2g D849 Deso Dgsg Deco Doz29 Da4g

Zero return corraction

. D8o11 Da211 D841 D861 Das11 D2011 Da211 Dg411
travel distance

Execution program Dso12 | De21z | De41z | Des12 | Desiz | Deotz | Dez12 | Dear2

number

M code 08013 D38213 D8413 D8613 D8s13 D9013 Dg213 D9413
Torque limit Dgo14 D8214 Da414 Dss14 D83814 D914 Do214 Da414
Axis travel change D8o1s, D8218, D8418, D8616, Ds816, D016, Dg218, Do418,
register 08018 08215 08415 Das15 D8815 BS015 Ds215 D9418
Actual position data 08018, D8218, D8418, D8618, D8818, D9018, Dg218, 09418,
when STOP is Input 08017 baz217 D8417 D867 D817 09017 Dg217 09417

Not released to user D8o19 Dg219 Da419 D8619 D8s19 09019 Do9219 Dg419

(1} Command position data [PCPU - SCPU]

(a) Thetarget address output to the servo amplifier, according to
the positioning address or axis travel distance designated by
the servo program, is stored.

(b) The stroke range is checked based on the command position
data,

{2) Actual position data [PCPU - SCPU]

(a) In this area, data on the position where the axis was actually
moved (command position data - accumulated pulses in error
counter} is stored.

1} In the incremental feed control mode, axis travel distance
beginning with "0" is stored.

2) In the V/P control mode, present position data in the ad-
dress accessed at the start of axis motion is stored.

3) In the velocity control mode, the value *0" is stored.

(b) In the stop state, the "command position data" equals the
*actual position data".

{3) Error counter value storing area [PCPU - SCPU]

In this area, difference between the command position data and
the actual position data is stored.
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(4) Minor error code storage area [FPCPU - SCPU]

(a) In this area, the error code carresponding to a minor error is
stored if such an error occurs.

If another minor error occurs after one minor error has been
stored, it is overwritten by the new error code.

(b} Turn on the error reset signal (Yn7) to clear the error code.

(5) Major error code storage area [PCPU -» SCPU]

(a) In this area, the error code corresponding to a major error is
stored if such an error occurs.

If another major error occurs after one major error has been
stored, it is overwritten by the new error code,

{b) Turn on the error reset signal (Yn7) to clear the error code.
(6} Servo error code storage area [PCPU - SCPU]

(a) Inthis area, the error code corresponding to a servo error is
stored if such an error occurs.

If another servo error occurs after one servo error has been
stored, it is overwritten by the new error code.

(b} Turn on the servo error reset signal (Yn8) to clear the error
code.

(7) Storage area of axis travel distance after near-zero point signal
is turned on [PCPU - SCPU]

(a) The distance through which the axis has moved until the
completion of zero return after the near-zero point signal is
turned on; this data is stored without a sign.

(b) In the V/P control mode, the distance moved in the position
control mode is stored with a sign.

(8) Zero return correction travel distance storage area {only for MR-
SB) [PCPU - SCPU]

(a} !f the position reached according to the “axis travel distance
after near-zero point signal is turned on* setting which is set
by a peripheral device (see Section 7.18.1) is not the zero
point, the A73CPU moves the axis further to reach the zero
point. The distance through which the axis has been moved
for this operation is stored with a sign.

With the data set zero return operation, the data remains
unchanged.

{b) The data to be stored is "0* when a general-purpose servo
system is used.

IB (NA) 66233-A



3. POSITIONING SIGNALS /MELSEC-A

(9) Execution program number storage area [PCPU - SCPU]

{a) The program number of the serve program being executed
when the DSFRP command is executed is stored.

{b) In jog operation or MPG operation, the following value is

stored:

1) JOG OPEration ... FFFF
2) MPG Operation ... FFFE
3) When the power is turned on.....................FFF0

(c) Value *FFFD" is stored if the following is being executed in the
test mode called by a peripheral device:

1) During zero return

2) During position loop gain check by the servo diagnosis
function (only for MR-SB)

(10) M code storage area [PCPU -» SCPU]

(a) The M codes set in the servo program to be executed are
stored at the start of positioning.

Value "0" is set when no M codes are set in the servo program.

(b) The data in this area changes only when the positioning
starts.

(c) Atthe leading edge of the PC ready flag (M2000), the set data
is cleared to “0".

(11) Torgue limit storage area [PCPU - SCPU]

When the MR-SB servo is used, the torque limit value given to the
servo system is stored in this area.

When the power is turned on or when the PC ready flag (M2000)
is turned on, "300%" is set.

{(12) Axis travel distance change register [SCPU - PCPU]

This area is used when the axis travel distance in the position
control mode should be changed for V/P control mode.

See Section 7.12.

(13) Storage area for the actual position data when STOP is input
[PCPU = SCPU]

In this area, the actual position data is stored when the external
STOP signal is input.
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3.4.2 Control change data storage area (D960 to D1007) [SCPU ~ PCPU]

In this area, the present position change data, velocity change data,
and jog speed change data are stored.

Table 3.6 Control Change Data Storage Area List

Data Name Axis 1 Axis 2 Axis 3 Axis 4 Axis 5 Axis 6 Axis 7 Axis 8
Present position data DgBH, Dos7, Dg73, D978, Doss, Dg91, Dgg?, D003,
change register D960 DoE6 Dg72 D978 Dog4 D920 D998 Dioc2
Velocity change D983, D969, D975, D981, Dg&7, D983, D999, D100s5,
register Des2 D968 Do74 Deoso D986 D992 D998 D1004
Jog speed setting D965, Dg71, Dg77, Dass, Dagg, D995, D1oo1, D1007,
register D964 D970 D976 Do9B2 D998 D9g4 01000 Di0C6

(1) Present position data change register
(a) When changing the command position data of the axis which
is stopped, the required command position data is stored in
this area.
(b) The setting range for the present position data change
register is indicated below.
Unit mm inch degree pulse
. . R . Remarks
ltem Setting Unit Setting Unit Setting Unit Setting Unit
Range Range Range Range
An etror does
Present a4 31 .5 31 5 31 not occur if
value after _2231_:0 x 107 am *2231_20 x 10h 2231_:0 ; 10 2231 t10 PLS the setting is
change ine egree - outside the
stroke,
(c) The command position data is changed to the set data by the
positioning control mode change command {DSFLP).
(d) For details, see Section 8.8.
(2) Velocity change register
(a) When changing the velocity of the axis being moved, the
required velocity is stored in this area.
(b)Y The setting range for the velocity change register is indicated
below.

Unit mm inch degree puise

Item Setting Unit Setting Unit Setting Unit Setting Unit
Range Range Range Range
Velocity 110 x 1072 110 x 107 1to x 107 110 PLS/s60
change 600000000 | mm/min | 600000000 ; inch/min | 600000000 | degree/min | 100CCCO ¢

()

Positioning velocity is changed to the set value by designat-
ing the positioning control mode change command (DSFLP},

(d) For details, refer to Section 8.7.




(3) Jog speed setting register

(a) Jog speed is stored in this area.

(b) The setting range of the jog speed is indicated below.
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Unit mm inch degree pulse
Setting . Setting § Setting . Setting .
It
em Range Unit Range Unit Range Unit Range Unit
Jog speed 1t x 102 110 x 102 1to x 102 de- 110 PLS/s0c
600000000 | mm/min | 600000000 | inch/min | 600000000 | gree/min 1000000

(c) The jog feedrate set in the register becomes effective at the
leading edge of the jog start signhal.

It is not possible to change jog speed if the data is changed
during jog operation.

{d) For details, refer to Section 7.16.

3.4.3 Limit switch output disable setting register (01008 to D1011) [PCPU - SCPU]

{a} In this area, limit switch output is enabled and disabled in
units of points.

Setting the corresponding bit on disables limit switch output
and the output remains off.

b1§ bl4 b13 bi2 b1l b0 b8 b8 b7 bS bS5 b4 b3 b2 bl bO

p1oos | vor | voe | vop | voc | voB | voa [ voe | vos | vo | vos | vos | voa | vos | voz | o1 | voo |
For axis 2 For axis 1

ptoos | vtF | viE [ vib {vic [vi [via [ vie [ vis [ vi7 [ vis [ vis | via [ viz | vez | vi1 | vio |
For axis 4 | For axis 3

1

Dtoto | var | vee | veD | vac [ ves [ va | vo | vas | voz | ves | vos | ves | vas | vez | ver | vao |
For axis 6 For axis 5

piot1 | vaF | vee | va0 | vac | vae [ vaa | vao | vas | vaz [ vs | vas | vas | vas | vaz | vat | vao
For axis 8 For axis 7

Sefting of each bit is "1" or "0".

1: Disabled
0: Enabled

----------

Limit switch output remains off.
Limit switch output is turned on and off according to the set data.
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3.4.4 Storage area for axis numbers to be controlled by MPG (D1012, D1013, D1014)
[SCPU - PCPU]

(a) Inthis area, the numbers of the axes to be controlied by MPGs
(P1 to P3) is stored.

(b} For details, see Section 7.17.
3.4.5 Simultaneous jog operation start axes setting area (D1015) [SCPU - PCPU]

(a) In this area, the numbers of the axes to be started simul-
taneously for jog operation are stored; jog operation direction
is stored as well.

b1 bt4 b13 bl2 b1l b0 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

1015 leEsBleis? Axis 6| Axis &

Axis 4]Axi53[Axis 2|Axis 1 |Axis 8|Axis TIAxis 6|Axis SIAxis 4|Axis 3|Axis 2|Axis 1 |

I Reverse jog start axis I Forward jog start axis |
[ ] |

Setting of each bit is *1" or "0,

1: Simultaneous jog operation executed
0: Simultaneous jog cperation not executed

{b) For details, see Section 7.16.3,

3.4.6 Pulse multiplication ratio storage area (01016 to D1023) [SCPU - PCPU]

{(a) In this area, the multiplication ratio {1 to 100) for one pulse
output from the MPG is set.

(b) For details, see Section 7.17.
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3.5 Special Register (D)

The A73CPU has 256 data register points (09000 to D9255).

Among these data registers, the following 20 points (D9180 to D9199)
are used for positioning control. Their functions are determined as
described below.

Table 3.7 Special Register List

Device number Signal Name
Dg180 Limit switch output status storing area - Axis 1 and 2
D918 Limit switoh output status storing area - Axis 3 and 4
Dgisz Limit switch output status storing area - Axis 5 and 6
D2183 Limit switch output status storing area - AXis 7 and 8
D2184 PCPU error factor
D9185 Servo amplifier installation information
Do186 Not used
D187 MPG axis setting error
Do188 Test mode request error
D189 Error program number
09190 Error item information
Do191 Servo amplifier type

D9192 to D919 Not used
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3.5,1 Limit switch output status storing area (09180 to D9183) [PCPU —» SCPU]
{(a) The output status (ON/OFF) of the limit switch output to the
AY42 is stored as "1* or 0.
1) 1: ON
2) 0. OFF
(b) The data stored in these areas is used to ouiput the limit
switch output data externally with a sequence prograrm.
b15 b14 bi3 b2 bii b0 b3 b8 b7 b6 bS5 b4 b3 b2 bl kO
D9180 [YOF l YOE l YoD ( YoC l YOB ' YOA l Yoo lYoa l Yaz7 ‘ Y06 ‘ Y05 | Y04 l Y03 l Y02 l YO1 l Y00 |
For axis 2 For axis 1
D911 [Y1F ! YIE | YD IYiC | Y1B ’YIA | Y19 | vis | vi7 | vie l Y15 | Y14 | Y13 | Yi2 l Y11 ] Y10—|
For axis 4 For axis 3
De182 [Y'.?F I Y2E | ¥2D lec I Y2B ‘ Y2A I Y29 | Yas—l Y27 | Y26 I Y25 | Y24 l Y23 | Yz ] Y21 [ Y20 |
For axis 6 L For axis 5
|
D9183 [st-‘ | Y3E | ¥3D I Y3C | Y38 [YSA I Y39 l Y38 I Y37 I Y36 | Y35 ] Y34 I ¥33 | Yaz l Y31 I Y30 l
For axis 8 | For axis 7
I
For each kit (09180 to DI183), "1* or "0" is stored.
1: ON
0: OFF
3.5.2 PCPU error factor (09184) [PCPU » SCPU]

fa) The register is used to determine the contents of the PCPU

error with a sequence program,.

1) O Normal

23 T A73PCPU hardware faulty
3) 2 PCPU error

4y 10, 11 i A70AF error

5) 12 A70OMDF error

B) 13 AY42 error
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3.5.3 Servo amplifier installation information (D9185) [PCPU -» SCPU]

(a) The servo amplifier installation status is checked when the
power is turned on to the A73CPU. The results of the check
are stored in the least significant eight bits of the register.

When a serve amplifier is installed after the power is turned
on, the servo amplifier installation status is changed from “not
installed" to *installed”. However, if the servo amplifier is
removed after the power is turned on, the servo installation
status of the axis remains "installed".

b5 bi4 b13 b12 bi1l b0 b2 b8 b7 b6 b5 b4 b3 b2 b1 b0
0 ] 0 | 0 | 0 | 0 LO [ 0 | 0 |Axisa|Axas7|Axise|Axis5]Axis4|Axisa|Axiszleis1I

L I Il [ |
All Os Installed/not-installed information
Installed ..........ooeeeinnenn. 1
Mot installed ................ 0

1) Installed status

The MR-SB servo amplifier or a general-purpose servo
amplifier is operating correctly.

2) Not-installed status
A servo amplifier is not installed.
The servo amplifier is off.

Communications with the servo amplifier are incorrect,
possibly due to a faulty cable.

3.5.4 MPG axis setting error (D9187) [PCPU - SCPU]

(a) MPG axis setting error contents are stored in this area if the
MPG axis setting error flag (M2077) is set.

b15 bi4 bi3 b12 bi1 bi0 b9 b8 b7 bS5 b5 bd b3 b2 bl b0
Do187 Iﬂsa[Axis7]Axis6|Axis5|Axis4IAxis3|Axi52|Axis1] 0 | 0 | 0 | 0 | 0 |P3 | P2 | Pt |
L | 1 i i

|

MPG axis setting error for the MPGs
connected to terminals P1 to P3 of
the A70SF is stored

0: Correct
1: Setting error (Setting is not 1 to 8)

Not used

Pulse multiplication ratio setting error
is stored

0: Correct
1: Sefting error (Setting is not 1 to 100)
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3.5.5 Test mode request error (09188) [PCPU - SCPU]

{a) The number of the axis which has been started when the test
mode request error flag (M3078) is set is stored.

b1 bki4 b13 bi2 b1l bl0 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

D9188r0 l 0 | 0 ] 0 | 0 | 0 | 0 l 0 IAxisSleis?leisS]AxisSleis4|Axis3|Ax'|32|Axis1‘
I Il J

| !

Not used Axis state (moving/stopped) is stored

0: Stopped
1: Moving

3.5.6  Error program number (D9189) [PCPU - SCPU]
(a) The servo program number (0 to 4095) of the program caus-
ing an error is stored if the servo program setting error flag
(M9079) is set.
3.5.7 Error tem information (D$180) [PCPU -» SCPUJ

{a) The error code corresponding to the error item is stored if the
servo program setting error flag (M3079) is set,

Error Code Contents
200 The servo program designated with the DSFRP command is not
found.
901 The axis number designated with the DSFRP command and the

axis number designated in the servo program do not agree.

The command code cannot be decoded (a command which
902 .
should not be present is read.).

The setting item designated with the DSFRP command in the
Error item data | servo program contains an error.
The error item data, explained in Section 6.3, is stored.

3.5.8 Servo amplifier {D9191) [PCPU - SCPU]

(a) The number of the axes to which the general-purpose servo
amplifier is connected is stored, this check is made when the
power is turned on.

("0" for the axis to which MR-SB is connected or no servo
amplifier is connected.)

b15 b14 b13 bi2 b1 b10 b9 b8 b7 b6 bS5 b4 b3 b2 b1 b0
D9191 l 0 I 0 I 0 | 0 | 0 | 0 I 0 l 0 ]Axissleis 7|Axis 6]Axis 5|Axis4 Ax‘|52|Axis1
I I !

I |

All Os *1* for the axis to which the general
servo amplifier is connected

Axis 3
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4,

POSITIONING CONTROL PARAMETERS

The A73CPU uses the following six types of positioning control
parameters.

A default is set for all of the positioning control parameters. When the
setting should be changed from the default, set the required value with
a peripheral device.

(1) Fixed parameters

The fixed parameters are determined according to the mechani-
cal system and should be set for each individual axis.

They are used to calculate the command position when executing
positioning control.

For details, see Section 4.1.
(2) Servo parameters

The servo parameters include the servo name determined ac-
cording to the connected servo motor and the motor type, and
should be set for each individual axis.

They are used to control the servo motor when executing
positioning control.

For details, see Section 4.2.

(3) Zero return data

The zero return data includes the zero return direction, mode, and
velocity, and should be set for each individual axis.

They are used when zero return is executed.
For details, see Section 7.18.1.

(4) Jog operation data

The jog operation data includes jog velocity limit and parameter
block number data. it should be set for each individual axis.

It is used for jog mode positioning control.
For details, see Section 7.16.1,

(5) Parameter block

The parameter block includes the acceleration/deceleration time
and velocity limit. Up to 16 blocks can be set.

The parameter block is designated by the servo program, jog
operation data, or zero return data; it facilitates the changes in
acceleration/deceleration processing (acceleration time,
deceleration time, velocity limit) during positioning control.

For details, see Section 4.3.
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MELSEC-A

/‘—7
(6} Limit switch output data

The limit switch output data is the ON/QFF pattern which is output
if the setting for the *limit switch output* (fixed parameter) is
*used-".

The axis for which the limit switch output data and the set ON/OFF
pattern is output in positioning control.

For details, see Section 8.1.

4.1 Fixed Parameters

(1) The fixed parameters are the fixed data which is determined
according to the mechanical system; the parameters are set for
each axis.

(2) The default is set before shipment. Set the required data if it is
necessary to change the setting from the default.

{3) The fixed parameters are summarized in Tabie 4.1.

Table 4.1 Fixed Parameter List

Setting Range Cefault
No. Item mm inch degree pulse Set- Remarks
N y " . - Unit
Setting Unit Setting Unit Setting Unit Setting Unit ting
range range range range
1 Unit setting ¢ . 1 _ 2 _ 3 _ 3 _ Set.ﬂ:le f:ommand unit for
positioning control.
Set the number of feedback
2 - 110 65535 PLS 20000 | PLS pulses per one rotation of
the motor.
Travel See Sectien 4.1.1,
e Set axis travel di
tance -1 .5 -5 et axis travel distance per
- 1te X 10 1to x10 ito x 10 1t0 .
2 per 2 £5535 4m 65535 inch 65535 | degree | 65535 PLS | 20000 | PLS | cne rolatlon of the mator.
pulse (4} See Section 4.1.4.
Set the multiplication ratio
4 *3 1:% 1, 10: X310, $00: X100, 1000: x1000 — - 1 — for ane pulse.
See Section 4.1.1.
Backlash com- Setthe backlash amount in
pensation 1 the mechanical system.
5 amount ote x 107 Oto x10% Qto x 107 se255 1 PLS o _ Backlash is compensated for
65535 ftm 65535 inch B5535 degree each time positioning direc-
tion is changed.
See Section 8.3.
Upper stroke 3 1 a 5 a1 s a1 Set the upper limit to define
fimit -2°to | x10 25 0 [ 2107 25 o | x 10" i 31 the axis travel distance
5 2?31—1 ftm 2231—1 inch 2?31-4 degree 2‘%1-1 FLs |27 PLS range.
See Section 4.1.2.
Lower stroke . Set the lower limit to defing
7 limit _231 to | x10° —2:;31' to | x 10'5 -—2:?11 to x 10'5 -2;” to piS o PLS the axis trave! distance
271 pHm 2¥ -1 inch 2%-1 | degree | 2 1 range.
See Section 4.1.2.
Command in- Set the position where the
position width command in-pesiticn signal
1to -1 1to -5 1te .5 . .
x 10 x 10 x 10 1to {Xn3} is turned on; {position-
8 767 L 7! '
32767000 Hm 32767000 inch 32767000 degree | 32767 FLS 100 FLs ing address) - {present posi-
tion data)
See Section 4,1.3.
Limit switch Set whether or not the limit
9 output 0: Not used a switch output function is
used/not-used 1: Used - used.

See Seclion 8.1.

*1: Number of pulses per rotation (Ap}
*2: Travel distance per rotation (AL)
*3: Unit multiplication ratio (AM)
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4.1.1

Travel distance per pulse

Axis travel distance per pulse is determined by the mechanical system.
It is calculated by the PCPU according to the following data set with a
peripheral device: number of pulses per motor rotation, travel distance
per motor rotation, and unit multiplication ratio.

(1) Calculation of axis travel distance per pulse
(&) Mechanical specification

For the calculation of the axis travel distance per pulse, feed
screw lead (pitch), the number of gear teeth on the motor
output shaft, and the number of slits in the pulse generator
are necessary.

1) Feed screw lead.... i, Pit {mm/rev)
2) Number of gear teeth (motor shaft) .............. Z1

3) Number of gear teeth (feed screw)................ Z2

4) Number of slits in pulse generator................ n (PLS/rev)

(b) In this case, the number of pulses generated per motor rota-
tion, axis travel distance per motor rotation, and unit multi-
plication ratio are as indicated below.

1) Number of pulses per motor rotation = n

2) Axis travel distance per motor rotation =
Pit x (21/Z2) x 10* (10" zm)

3) Unit multiplication ratio = 1
{c} Axis travel distance per pulse (A)

The axis travel distance per pulse is calculated using the
following formula,

Axis travel dis-

A= tance per rotation X Unit multiplication ratio

Number of pulses
per rotation

Pit x (1 / Z2) x 10*

. x1 (107" um /PLS)
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(@)

Example:

Error compensation

When positioning is carried out based on the set "axis travel
distance per pulse®, an error (mechanical error) will be generated
between the "command travel distance" and the "actual travel
distance’.

The A73CPU compensates for these errors by changing the num-
ber of pulses per rotation, axis trave! distance per rotation, and
the unit multiplication ratio.

The error compensation method used by the A73CPU is
described below:

(a) Executes positioning by setting "*command travel distance".

(b) Measures *distance actually travelled" after positioning is
completed.

(c) Accordingtothe *command travel distance” and "actual travel
distance”, the number of pulses per rotation and axis travel
distance per rotation are calculated using the following for-
mula:

1) Number of puises per rotation =
n x (command travel distance)

2) Axis travel distance per rotation =
Pit x (Z1 / Z2) x 10% x (actual travel distance)

{d} The ratio between the ‘number of pulses per rotation" and the
"travel distance per rotation* is approximated and reduced to
a simple fraction.

Number of pulses per rotation Reduced to a
simple fraction

Axis travel distance per rotation

(e) The number of pulses per motor rotation and axis travel
distance per motor rotation set as the fixed parameter are
adjusted to the calculated values.

(fy Positioning controi is executed using the new values.

Command travel distance = 100 mm
Actual travel distance = 101 mm

Number of pulses per rotation

Axis travel distance per rotation

nx 100

. Z1 4
= 10
Pit x 55 X x 101

n Reduced to a

= 71 — simple fraction

Pit x =5 x 10100
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4.1.2 Upper/lower stroke limit values

These values set the upper and lower limits of axis travel range.

Stroke limit ~ Stroke limit
(lower limif) Auxis travel range (mechanical system) (upper limit)

/

Fig. 4.1 Axis Travel Range Defined by Upper/Lower Stroke Limits
(1) Stroke limit check

The stroke limit check is executed at or during the start of

positioning.
Control Mode Check Description
Paositioning control Checked 1) Atthe start of positioning, the command position data is checked

to determine if it is within the travel range.
It it is outside the set travel range, an error (error code: 106}
occurs and positioning is not executed.

2) If the interpolation path exceeds the set travel range during the
start of circular interpolation, an error (error code: 207, 208)
oceurs and the axes decelerate and stop,

Incremental feed Checked —

Velocity control Not The present position data is ¢cleared to "0"; the axis keeps moving
checked until an external limit signal {FLS, RLS, STOP) is received.

V/P control mode Checked Checked after the control mode is changed to the position contrel,

(includes re-start)

Jog operation Not The axis keeps moving until the jog signal is turned off or an exter-
checked nal limit signal is received even if the present position data is out-

side the travel range.
Velocity change control Checked —
Constant velocity control Checked —

POINT!

The travel range is set using the external limit signals (FLS, RLS)
in addition to the upper/lower stroke limit settings with fixed
parameters.,

a) The axis decelerates and stops when the external limit signal
is received.

b) Deceleration/stop time can be set with the "deceleration time"
and 'immediate stop deceleration time* with a servo program.

4.1.3 Command in-position width

The command in-position indicates the difference between the
positioning address (command position) and the present position
data.

If the command in-position width is set, the command in-position
signal (Xn3) is turned on when the difference between the command
value and present position data becomes less than the set value
[(command position 1) —~ (present position data 1) < (command in-
position width}].

For details on the command in-position signal, see Section 3.1. The
command in-position check is constantly executed during positioning
control,
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4,2 Servo Parameters

(1) The servo parameters are determined according to the specifica-
tion of the servo motor controlled by the parameters. They are
set for each axis.

(2) The default is set before shipment. Set the required data if it is
necessary to change the setting from the default.

POINT

1} After changing the setting of the data indicated by an asterisk
(*1), reset the A73CPU with the RUN key switch or set the PC
ready flag (M2000). Turn on the servo power.

2) When a general-purpose servo is used, set only the items
indicated by (*2).

3) After setting the parameters with a peripheral device, carry out
a 'cross-check" and execute positioning contro! only after a
"no error" state is confirmed.

{3) Servo parameters are summarized in Table 4.2.
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Table 4.2 Servo Parameter List

Sefting Range Default
No. Item - mm inch degres pulse Set- Description
" y . . " - Unit
Setting . Setting . Setting ., Setting . ting
range Unit tange Unit range Unit o Unit
ez System set- 0: MR-SB servo amplifier Set the servo amplifier to be
h ting 1: MA-SB servo amplifier (absolute) o used.
2: General-purpose servo amplifier
Regenera- 0: External regenerative resistor not used Set the name of regenerative
oM tive resls- 1: External regenerative resistor used {MR-RB30) o resistor installed to the AC
tance 2: External regenerative resistor used {MR-RBS0/MR-RB51) serve motor.,
3: External regenerative resistor used {MR-RB100/101t)
. Moter type 0: Standard Set the type of AC servo
3 1: Low inertia L [+] motor.
2: FlatU
Motor Set the value {moter capacity x 10) Set the output capacity (kW)
capacity " - of the AC servo motor.
Moter Output (KW) Setting Motor Qutput (KW) Setting If the selting is "0*, access lo
0.2 2 20 20 the servo is not executed.
4*1 0.3 3 3.0 (U, Lenly} 30 0
0.5 5 35 35
1.0 10 5.0 50
1.5 15 7.0 70
Motar rpm Set the rated speed (rpm) of
eyan | B Motor Rated Speed (pm) |  Setting the AC servo motor.
5 2000 2 2
3000 <]
Position The ratic of the command
loop gain radf pulse frequency to the ac-
& 1 to 999 rad/sec 25 :ec cumulated pulses in the error
eounter,

See Section 4.2.1.

Velogity Set the gain needed to im-
loop gain prove fraquency response for
7 1to 9939 100 larger load inertia ratio
(GOL2/GDH2).
See Section 4.2.2,
Velocity in- Set the data needed to im-
tegration prove transient characteristics
8 cCompensa- 110 9988 ms 20 msec by improving the frequency
tion response of the velocity con-
trof system.

See Section 4.2.3.
tn-position Set the number of accumu-
range lated pulses in the eifror

1to 1 110 5 1t 5 gounter.
x10° x 107 x 1 1t The in-position signal (Xn2) is
9 32767000 #m 32767000 inch 32767000 degree | 32767 FLS 100 LS turned on when the number of
pulses in the error counter
equals the set number.
See Section 4.2.4,
Number of Set the number of feedback
. feedback pulses per motor rotation.
102 | pulses per 110 65535 PLS 12000 | PLS
motor rota-
tion (N}
Rotating 0: Forward rotation (CCW) as positioning addresses increase Set the rotating direction as
direction 1: Reverse rotation (CW) as positioning addresses Increase viewed from the load side.

Forward:

11*112 0 —

Reverse:

4-7
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4.2.1

Position loop gain

(a)

The 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 cperation
and stop operation.

The number of accumulated pulses (¢) is calculated with the
following formula.

¢ : Number of accumulated pulses
& = = f : Command pulse frequency (pps)
p kp: Position loop gain {rad/sec)

1) When the position loop gain is low, the number of accumu-
lated pulses increases, elongating the stabilizing period
when the axis stops.

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

Low position loop

gain l Position loop gain too high—‘

Command pulse
4

Command pulse
Command pulses

Command pulses o N
.\(/Accumulated pulses \‘,_Accumulated pulses
\. \ )
Tyt N
7

Fig. 4.2
(b)

Stop Mode Varies According to Position Loop Gain

Reference values for setting the position loop gain are shown
in Table 4.3.

Table 4.3 Position Loop Gain (Reference Values)

Load Inertia Ratio (GDL2/GDH2) 0 1 3 5 Description
Setting Standard 35 35 25 15 Setting range:
radfs

{rad/sec) Maximum 00 | s | 40 | o5 | 119

POINT

1)

2)

If the position loop gain is too low, the number of accumulated
pulses in the error counter increases resulting in a servo error
{excessive position error) during high-speed operation.

When the MR-SB is used, the set position loop gain can be
checked with a peripheral device,

For the procedure for checking the position loop gain with a
peripheral device, refer to the periphera) device operating
manual.
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4.2.2 Velocity loop gain

(a) Velocity loop gain indicates the control responsiveness

during the velocity control mode.

Increase the velocity lcop gain if the velogity loop gain be-
comes too low deteriorating responsiveness as the load iner-

tia ratio (GDL2/GDH2) increases.

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

in Table 4.4.

Table 4.4 Velocity Loop Gain (Reference Values)

Load Inertia Ratio (GDL2/GDH2)

0

1

3

L]

Description

Setting value

100

100

200

300

Setting range:
1 to 9999

POINT

stopping.

manual.

1) If the velocity loop gain is too low, overshoot becomes exces-
sive and vibration (motor noise) is generated while an axis is

2) When the MR-SB is used, the set velocity loop gain can be
checked with a peripheral device.

For the procedure for checking the velocity loop gain with a
peripheral device, refer to the peripheral device operating

4.2.3 Velocity integration compensation

4.2.4

In-position range

{a) Usethis parameter to improve the transient characteristics by
increasing the frequency response during velocity control.

(b} If overshoot cannot be reduced during acceleration or
deceleration after adjusting the velocity loop gain, increase

the velocity integration compensation setting.

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

in Table 4.5.

Table 4.5 Velocity Integration Compensation (Reference Values)

Load Inertia Ratio (GDL2/GDH2)

0

1

3

5

Description

Setting value (ms)

20

20

30

40

Setting range:
0 to 9999

(a) The in-position range indicates the number of accumulated

pulses in the error counter.

(b) When the difference between the command position data and
the servo motor position feedback data is reduced to a value
within the set range, the in-position signal (Xn2} is turned on.
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4.3 Parameter Block

(1} The parameter block is provided to facilitate the setting or chang-
ing of the data used for acceleration/deceleration control during
positioning processing.

{(2) Up to 16 parameter blocks can be set.

{(3) Default values are set before shipment. Set the required data to
change the setting from the defauit values.

(4) Parameter blocks are summarized in Table 4.6.

Table 4.6 Parameter Block List

Sefting Range Default
No. ftem mm inch degree pulse Description
- . " Ny Setting | Unit
Setting . Setting . Setting . Setling .
range Unit range Unit range Unit range Unit

Interpoia- Set the units used far interpolation

tion control control.

unit The setting is also used for the unit

1 s — 1 — 2 — 3 — 3 — of command velocity and circular
interpolation radius to be set in the
SEVo program.
See Sectlon 7.1.4.

Velocity timit Set the maximum velocity to be
used for positioning or zero return
operation.

If the positicning velocity setting or
0.01to 0.001 0 . 0.001 to 1to . A N
2 8000000.00) mr_nf E00000.000 mc_h,f 00000000 deg_ree,' 1000000 PLS/ 1200000| PLS/ | zero return velocity se.mng is
min min min sec sec greater than the velocity limit,
operation is controlled by replac-
ing the set velocity with the
velocity limit value,
See Section 4.3.1.
Accelera- Set the time in which the velocity
a3 tion time 1to 65535 msec 1000 ms reaches 1he_ \_.'elc_:cnty limit alter the
start of positiening.
See Section 4.3.1.
Decelera- Set the time in which the axis
tion time being moved at the set limit
4 1 to 65535 msec 1000 ms velocity is stopped when an imme-
diate stog is executed.
See Section 4.3.1.
Immediate Set the time in which the axis
stop being moved at the set limit
5 decelera- 1 to 65535 msec 1000 ms velocity is stopped when an imme-
tien time diate stop is executed.
See Section 4.3.1.
Torque limit Set the serve program torgue limit.
5 1 to 500% 200 o, The setling is not effective \Afi?en_a
general-purpose servo amplifier is
used.
Decelera- 0: The axis decelerates and stops based on the set deceleration Set the deceleration processing in
tion process- time. respanse to the input of external
7 ing when 1: The axis decelerates and stops based on the set immediate stop 0 _ signal (STOP, FLS, RLS}.

the STOP deceleration time.

signal is

input

Allowable Set the allowable error limit be-

circular in- tween the circular path generated

8 terpaolation Oto x107! 0to x 107 tto x 1072 GCto PLS 100 PLS by the circular interpelaticn func-
eror limits 100000 Hm 100000 inch 100000 | degree | 100000 tion and the set end point ccor-
dinate value.
See Section 4,32,
POINT
1) Designate the parameter block with the zero return data, jog
operation data, and servo program.
2) Each parameter block data can be changed with the servo
program.

4-10
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4.3.1 The relationship among velocity limit, acceleration time, deceleration time, and immediate
stop deceleration time

The velocity limit sets the maximum velocity allowed for positioning
and zero return operation.

Acceleration time sets the time in which the velocity reaches the set
velocity limit after the start of axis travelling.

Deceleration time and immediate stop deceleration time indicate the
time in which an axis being moved at the set limit velocity stops.

Therefore, the actual acceleration/deceleration time and the immedi-
ate stop deceleration time are shorter than the settings because the
actual positioning velocity is lower than the set velocity limit value,

y Velocity {1) Actual acceleration time

Velocity limit The time in which the axis
Occurrence of an avent

requiring an immadiate reaches the gosr:tlonlng
d %/ stop velosity set by the servo ‘
program,

1 [
] "
1Positioning velocity::
H

:sel in servo program!
1

(@) Actual immediate stop
deceleration time

! : The time in which the axis
i being moved at the

'(2) Actual immediate positioning velocity set by
y  stop deceleration Time the servo program stops
1] . -
(1) Actual acceleration time! time T immediately. . .
- Set Immediate ! {3) Actual (3) Actual deceleration time
Set acceleration time stop deceteration] c{ior::leration Th.e time in which the axis
time 1 being moved at the
! Set deceleration time positioning velocity set
—

by the servo program stops.

Fig. 4.3 Relationship among Velocity Limit, Acceleration Time,
Deceleration Time, and Immedlate Stop Deceleration Time
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4.3.2 Allowable circular interpolation error limits

In circular interpolation, executed by designating the center point,
there may be cases where the path calculated with the start poeint
address and center point address does not match the set end point
address.

This parameter sets the allowable error between the calculated path
and the set end point address.

If the error is within the set limit, circular interpolation is executed to
the set end point address while compensating for the error through
spiral interpolation.

If the error is greater than the set limit, an error occurs when axis
travelling starts. The corresponding error code is stored to the minor
error code area for that axis.

Error

Spiral interpolation

Calculated end point address

v Set end point address
\

1
1

Start point address Center point address

Fig. 4.4 Spiral Interpolation

4-12
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5. SEQUENCE PROGRAM

5.1 Cautions on Programming Sequence Programs

(1) Positioning control commands

Servo program start command (DSFRP) and present position
data and velocity change command (DSFLP) are used for the
positioning control commands.

(2) Commands that cannot be used
The following commands cannot be used:
DSFL (one word shift to left)
DSFR (one word shift to right)

If the DSFL or DEFR command is attempted an operation error will
occur and following error processing is executed.

(@) The operation error flag (M9010, M9011) is set.

(b) Error data (50 (OPERATION ERROR}) is stored in the self-
diagnosis error code register (D9008).

{c) The step containing the DSFL or DSFR command is stored in
the error step register (09010, D9011).

Use the BMOV command to execute word data shift. See
Appendix 4.

(3) Special devices for the PCPU

Among the devices which are used by the A73CPU, the use of
those indicated in Table 5.1 is determined by the PCPU. There-
fore, use such devices in the sequence program after confirming
their functions. For details, see Section 3.

Table 5.1 Special Devices for the PCPU

Device Name Device Numbet
Input X0 to X7F
Output Y0 to Y7F
Internal relay M2000 to M2047
Data register D800 to D1023
Special relay MB073 to Mo079
Special register D9180 to DO189

The internal relays {M2000 to M2047) and the data registers
(D800 to D1023) are not latched when they are included in the set
latch range. The device symbols for M2000 to M2047 are dis-
played as M, L, or S on the GPP according to the parameter
settings.
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5.2 Servo Program Start Request Command (DSFRP)

r
Devices
*8 *9
Bit Device Word (16 Bit) Device x| 2z txz| *4 5| %6 | *7
XY M|L|S[B|F{T|C|D(W|R|AO|A1{Z|V|K|H|P|IIN 0| *11 [ *x12
D o
© 7 X o | o
N ofo
*1 Constant *7 Index
*2 Peointer *§ Carry Flag
*3 Level *3 Error Flag
*4 Column Designation *10 Mgo12
*5 Number of Steps *11 MS010
*6 Sub-set *{2 Mo011

Execution instruction

{DSFRPl (D)I n '—1

Setting data

I/_
[

|_|

(D) | The number of the starting axis

n | The number of the servo program to be executed

(1) The following processing is executed at the leading edge (OFF
-»ONj) of the DSFRP command execution instruction.

(@) The start receive flag (M200n) designated by (D) is set. See
Section 3.2.2.

(b) The start request for the servo program designated by *n" is
given.

ON

L. , OFF
Execution instruction

DSFRP command )

Designated servo program

[Data setting]
(1) Start axis
Start axis to be set for (D):

Rl

I

Start axis number

1 axis : Setting for one axis (1 column)
2 axes: Setting for two axes (2 columns)
3 axes: Setting for three axes (3 columns)

"17 to "8" for each column

Device symbol ("D* only)
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Example:

Designation of start axes:
(a) Axis 4 : D4
{b) Axes4and5 : D45
{c) Axes 4, 5, and 6: D456

POINT!

Set either of the axes to be started simultaneously in the servo
program for simultaneous start of multiple axes.

(a) If linear interpolation between axis 2 and axis 3, and
circular interpolation between axis 4 and axis 5 are
started simuitaneously, set axis 2 or 3 and axis 4 or 5 in
the sequence program.

(2) Servo program number
A servo program number can be set directly or indirectly.
(a) Direct setting

A servo program number (0 to 4095) is set directly with a
number.

Example:

To set servo program number 50:

(a) When K is used: K50

{b) Indirect setting

A servo program number is set using the setting in the data
register.

The data registers which can be used are registers D0 to
D799. The setting is indicated below.

1) K31{0] [1[ ][]

Data register number {000 to 789):
I To be set in three digits
Ex. 50.... 050

Data register designation

2) it is possible to use a hexadecimal number {(H7530 to
H784F) to designate a data register number.

Example:

To designate the number of the start servo program with the data
in the data register (D50):

(@) When K is used:
K30 050

—— go ] pso
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[Error contents]

(1) In the following cases, an operation error will occur and the
DSFRP command will not be executed.

(a) 4 digits are used to set (D).

{b) The setting for a digit is outside the range (1 to 8).

(c) The identical axis number is set for (D).

(d) Value "n" is not between 0 and 4095 or 30000 and 30799.

(e) (D} and "n* are set indirectly by the index register (Z, V).
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5.3 Present Position Data and Velocity Change Command {(DSFLP)

Devices
* * ¥, * *8 *9
Bit Dovics Word (16 Bit) Device * | *2 [=3 | *4 | *6 | "6 | *7
XIY|IMILjSIBIF|T|C|IDIW|R|AO|AL|Z|VIKIH|P|I|N *0 | *1 | *12
D o
© 7 X -] ]
N olo
*1 Constant *7 Index
*2 Pointer *8 Cary Flag
*3 Level *Q Error Flag
*4 Column Designation *10 Mooi2
*5 Number of Steps *11 Mgo10
*§& Sub-set *12 Moot

Execution instruction

DSFLP [{®)] n H ‘

Axis number for which the present position data
or veloclty is changed.

{_
|

—

(D]

~

n | Required present positien data or velocity

(1) The following processing is executed at the leading edge of the
execution instruction of the DSFLP command.

(a) Changing present position data
The present position data is changed with the following pro-
cedure when the DSFLF command is executed.

1) The start receive flag corresponding to the axis designated
by (D) is set.

2} The present position data is changed with the data in the
present position data change register which corresponds
to the axis designated with (D).

3) The start receive flag is reset after the present position
data has been changed.

(b) Changing the velocity
The velacity is changed with the following procedure when
the DSFLP command is executed.

1) The velocity change flag, corresponding to the axis desig-
nated with (D) is set.

2) The instruction to change the present velocity to the value
in the velocity change register which corresponds to the
axis designated with (D) is output.

3) The velocity change flag is reset.
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(2) The present position data change register numbers and the
velocity change register numbers are indicated below. For
details, see Section 3.4.2.

[Operation timing]

[Data setting]

DSFLP command

Execution instruction

Aocis No. Present Po;i:;ggfta Change Velocity Change Register
Upper Digit Lower Digit Upper Digit Lower Digit
Axis 1 D961 D960 D963 D9s2
Axis 2 Dae67 Daes Cseg 0g68
Axis 3 D973 Da72 D975 £o74
Axis 4 D979 Da78 Des1 D98
Axis & Dass D984 Dag7 D986
Axis 6 D99t D990 D993 Dggz
Axis 7 D997 Dggs D999 D998
Axis 8 D1003 D1002 D1005 D1004
ON
OFF I

(1) Setting the axis to change present position data or velocity

o I
Start axis number

Set the axis with a number (1 to 8).

For the interpolation control mode, set one of the
interpolation axes.

Device symbol {D only)

(1) Designation of start axes:
(a)Axis 4
{b)Interpolation between axis 4 and axis 5: D4 or D5

Example:

(2) Changing present position data or velocity

{a)Changing present position data

{b)Changing velocity

D4

KO or HO
K1 or H1

POINT

With the DSFLP command, indirect designation of (D) and "n"
with the index register {Z, V) is not allowed.

I——H—lDSFLPl_Q(Z | i H

L. Indirect designation using index register

Indirect designation of this type causes an operation error and the
DSFLP command will not be executed.
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[Error contents]

(1) An operation error will occur in the following cases, causing the
DSFLP command to not be executed.

(a) Setting for (D) is not 1 to 8,
(b) Setting for *n" is not 1 or Q.
(c) (D) and *n" are set indirectly with the index register (Z, V}.

(2) A minor error (error in changing centrol mode) occurs in the
following cases and present position data and velocity are not
changed.

In these cases, the error detection flag (Xn7) is set and the error
code is stored in the minor error code area of the corresponding
axis.

(a) The axis designated with (D) has already started when the
present position data is executed.

{(b) The axis designated with (D} has already started zero return
or circular interpolation when the velocity change is executed.

{c) The axis designated with (D) is decelerating when velocity
change is executed.

(d) The velocity designated with *n" is not "1" to the *velocity limit"
when the velocity change is executed.
[Program example]
(1) The program for changing the present position data of axis 2 with

the position data set using the 8-bit digital switch is indicated
below.

(a) Conditions

1) Input number (digital switch):
X90-XAF

2) Present position data change instruction:
Leading edge of X80 (OFF->0ON)

3) Present position data change:
MO execution flag

4) Axis 2 start receive (Axis 2 stop/start confirmation) flag:
M2002 (Axis 2 start receive flag)
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(b} Program example

H—A

[SET  He H MOissetwhenX8Dis
turned on,

The value set with digital
switch is converted into bi-
nary data and stored in the
present position data
change register (D968,

v D967).

- [DSFL D2 i F Present position data
change execution request
for Axis 2.

082 ]
f COEIN kA3a DIEE N

MO is reset.

[}
=3
[
j}
=

Cs

CIRCUTT EHD

{2) The program to change the positioning velocity of axis 2 with the
value set with the 8-bit digital switch is indicated below,

(a) Conditions

1) Input number {digital switch):
X90-XAF

2) Velocity change instruction:
Leading edge of X80 (OFF=0N)

{b) Pragram example

The following processing is
%ase P Ke executed when X80 is

P it fOBIN XE98 0368 H turned on.

The value set with the digi-

tal switch is converted into

e K binary data and stored in

LDSFL D2 1 the velocity change register
(Dg68, D969).
Velocity change execution
CIRCULIT EHD request for Axis 2.
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6. POSITIONING CONTROL SERVO PROGRAM /MELSECA

6. POSITIONING CONTROL SERVO PROGRAM

The servo program is used by the A73CPU to designate the positioning
control mode and positioning data necessary for executing positioning
control by the A73CPU. The servo program structure and designation

method are explained in this section.

For details on servo programs, see Section 7.

6.1 Servo Program Structure and Storing Area

6.1.1  Servo program structure

A servo program consists of a program number, servo commands, and

positioning data.

It is possible to set the positioning data necessary to execute the
designated servo command. Use a peripheral device to designate the
program number and the servo program in question.

<K11>
I Servo command
ABS-3
— AXIS 1,
[ Positioning data [~ | [axis2,
AXIS 3,

100
100
200

VELOCITY 400000

l

[Description of program]

K11 : Program No. 11
ABS-3 : Linear interpolation of 3 axes
in the absolute mode
AXIS1, 100
AXIS 2, 100 Positioning Address
AXIS 3, 200
Axis Positioning Address
1 100
100
200
VELOCITY : Command velocity (400000)

Fig. 6.1 Servo Program Structure Example

(1) Program number:

Used to designate sequence programs. Selectable between 0
and 4095.

(2) Serve command:

Indicates the positioning control mode,

For details, see Section 6.2,

(3) Positioning data:

The data necessary to execute the servo command.

For each servo instruction, necessary data is determined.

For details, see Section 6.3.
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6.1.2  Servo program storage area

(1) Servo program storage area
Servo programs are stored in the A73CPU internal memory.
The servo program storage area is the E2ROM.

(2) Servo program storage area capacity

The servo program storage area has a capacity of 13K steps
(13312 steps).

Program No. 10

Servo programs are stored in the order of the
Program No. 1 program numbers.

Program No. 2

Servo program
storage area

(13K steps)

13311 I
L Numberof steps

Fig. 6.2 Servo Program Storage Area

POINTI

(1) If the servo program storage area is not sufficient for storing
the necessary programs, change the positioning data setting
method, used by the servo program, from direct to indirect.
More than one positioning operation can now be executed
by a single program. For details on the indirect setting, see
Section 6.4.2.

(2) Servo programs in the servo program storage area can be
rewritten up to 10,000 times.
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6.2 Servo Commands

(1) How to read the servo command list

Table 6.1 How to Read the Servo Command List

(3) (4) ] (€) ]
') 'y 'y 4 A
g Data [ Pm;lim\]ng Data |
Positiening Contral Hods c;;"""";o’;’ Processing Cantants Common C“;:E:‘f“o-:!m- eramatar Block Othors Refer to
L2ty |t t5 6| T a I 3 |'|0 RN FARREIRACE R LA RAT-Y Rald RAR-JRE N I1sd
(ABS.1] m‘d“f"i““ (1 axis}, abacluts sle|o|eo|ala H alalalalala
1 axis Sectien 7.2
[INC-1) fnoo?:ening {1 axls}, incromantal ale ° olala A o A A & A
Lingar intar- L I v s S R R R S adadaladagala
polatian 2 axos - - - Saction 7.3
noz) | inoweintorpalation Zaxeal it | 4l o oo |a | alalalalalalas
[AB5-2) ’;;’;::‘J ::'G‘L’:““” Feeshab: | 4 | o | alofal|a alalalalalala
3 axes Section 7.4
m—
——— A A A
/_,__-’-"_'_ LA______._‘_ L alala & A
Tl alalala | "
(1) (2)
No. Contents
@ Command symbol Indicates the servo commands that can be used in the servo program,
1
Processing contents Indicates the processing outline of serve command.

{a) Indicates the positioning data that can be set with a serve command.
1) o: Items that must be set
2} A: ltems to be set as required

(b) Direct or indirect setting is possible {not for axis number).
1) Direct setting : Set with a number.
2) Indirect setting : Set with a word davice {D, W).
@ Servo pregram execution is controlled by the contents of the set word device.
i-word data or 2-word data is used depending on set item.
For 2-word data, set the head device number.

(¢} Number of steps
The number of command steps increases as the number of items to be set increases,
The used number of steps is displayed during programming.
(One A indicated item occupies one step.)

(3) ltems common to serve commands,
{4) Iltems to be set in the circular interpolation start serve program.
(5) Set when positioning is controlled by changing the parameter block data set with the serve program

or default values. The data in the parameter block is not changed.

Setting items other than common, circular interpolation, and parameter block.

©) ltems to be set varies depending on the serve command.

7 The section to be referenced,

(2) Servo command list

The servo commands that can be used in the servo program and
the positioning data to be set with the servo command are sum-
marized in Table 6.2

For the positicning data to be set with the servo command, see
Section 6.3.
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Table 6.2 Servo Command List

Positioning Data
Positioning Control Mode Cg;nnl::’zr:d Processing Contents Common
1'1 12 *3 t4 *5 *6 t7
[ABS-1] ;(;sc;tenomng (1 axis), absolute Alolololala
1 axis
[INC-1] ;%sdlt;omng {1 axis), incremental Alolololaln
y Linear intarpolation (2 axes), ab-
lLinear inter- (ABS-2] solute mode AfofofofAlA
polation 2 axes
g Linear interpolation (2 axes), in-
iNC-2) cremental mode AfofefofalaA
[ABS-3] :Lr:::aer Ilﬂrr:::'r;:aolat:on {3 axes), ab- Alololelala
3 axes
g Linear interpolation (3 axes), in-
(INC-3] cremental mode Alofoloiala
Assist- [ABS<] ﬁt;gt;la: interpolation, absolute Alolololala
peint
designa- . . .
tion [INC™] t<.:;l|'r(:;I.l‘l:f.a;rainterpcvlat:on. incremen- Alolololala
Cirgular interpolation, absolute
[ABS £3 ] mode, CW, 180° or less AlofololAlA
Circular interpolation by radius
[ABS ¢} ] | designation, absolute mode, Alo]|lo o |A]|A
CW, 180° or greater
Circular inter- Circular interpolation, absolute
polation [ABS <s] mode, CCW, 180° or less Alo o o |AlA
Radius Circular interpolation, absolute
de::ign"a' [ABS O] mode, CCW, 180" or greater Ajojo o lA]lA
io
Circular interpolation, incremen-
(NG L] tal mode, CW, 180° or less Ajlolo]ojAlA
[INC (3] Circular interpolation, incremen- alo olaila
tal mode, CW, 180° or greater °
Circular interpolation, incremen-
[INC Cr ] tal mode, CCW, 180° or less Aloflojolala
[INC ¢ } Circular interpolation, incremen- Aloeloelolala
tal mode, CCW, 180° or greater

o : ltems to be set always
A : Items to be set as needsd
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Positioning Data
Circular Inter- Parameter Block Others Refer to
polation
*8 [ *9 [*10 | ™11 |*12 [*13 | *14 [*15 |*16 |*17[*18|*19 | *20
fa A A A Fa A
Section 7.2
AlA|A|[A]A|A
AlATAA|A|A]|A
Section 7.3
A A A A A A A
AlAa|A|A | ALALA
Section 7.4
AlA | A|[A]TA|ALA
o ATA|JA|[A]IA|A|lA]A
Section 7.5
Q A A A A A A A A
[«] A A A A A A A A
<) A A A A A A A A
o A A A A fa A A A
° A A A A A A A A Section 7.6
=] ATA|[A|ALTA|A|A]A
o AlLATA|lA|A|A|ALA
[} A A A A A A A A
o A A A A A A A A
*1 : Parameter block number *11 : Control units
*2 1 Axis *12 : Velocity limit
*3 : Addressftravel distance *i13 : Acceleration time
*4 : Command velocity *14 : Deceleration time
*5 Dwell time *15 : Immediate stop deceleration time
*6 M code *16 : Torque limit
*7 ¢ Torque limit *17 : Deceleration processing when the STOP signal is input
*8 : Assist-point *18 . Allowable cirsular interpolation error limits
*9 : Radius *19 : Repeat conditions
*10 : Center *20 : Program No.
6-5
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Table 6.2 Servo Command List {Continued)

Positioning Data

Positioning Control Mode Command Processing Contents
Symbol Common
*1 *2 t3 *4 *5 *6 *7
[ABS /7Y ] g::g:laé‘l’r\;terpolatlon, absolute Alolololala
Center ABS - Circular interpolation, absclute Alolololala
Circular inter- point (Ass )] mode, CCW
polation designa- - ) - -
tion [INC ] g[r::(l}zl;lnéupolatlon. incremen- Aloelololala
[INC\A] Circular interpolation, incremen- Alolololala
tal mode, CCW
1 axis [FEED-1] Start of incremental feed (1 axis) AlolololaAalA
Incremental Start of incremental feed
feed 2 axes [FEED-2] (2 axes, linear interpolation) bdjpefofojala
Start of incremental feed
3 axes (FEED-3] (3 axes, linear interpolation) Alofojola]A
Forward Start of forward rotation
Velocity rotation (VF] {velocity control mode) Ao e A
control Reverse [VR] Start of reverse rotation Ale o A
rotaticn {velocity control mode)
Forward Start of forward rotation
rotation [VPF] (V/P control mode) AlojJojo[AlA A
V/P control Reverse Start of reverse rotation
rotation [VPR] (V/P control mode) AfofoJolAlAlA
Re-start [VPSTART] | Re-start of V/P control mode o

[VSTART] Start of velocity change control A

[VEND] End of velocity change control

Velocity change control

Designation of velocity change
[VABS) point in absolute value el e AlaA
[VINC] Designation of velocity change o | o AlA

point in incremental value

o : ltems to be set always
A : ltems to be set as needed
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Circular Inter- Parameter Block Others Refer to
pelation
*8 | *Q | M0 [*11 [*12[*13 | *14 | *15[*16 (*17 |*18 |*19 | *20
clA A |lA|lA|lA|[AAL|A
o | AlA|[A|A|[A]ALA]|A
Section 7.7
I < A A A A A A A A
e |A|A|A|A|A]ATA|A
AlA|A]A] A A Section 7.8
A A A Al A|[A]|A Section 7.9
ATA A |[ATA]A|A Section 7.10
ATA|A|[A|A]A|A
Section 7.11
A A A A A A A
AlA A |A|A|lA]|A
Section 7.12.1
AlATA|A|A]|lA]|A
Section 7.12.2
A fal Ja A Ja Ja A
Section 7.13.1
*1 : Parameter block number *11 : Control units
*2 : Axis *12 : Velocity limit
*3 ! Addressftravel distance *13 : Acceleration time
*4 : Command velocity *14 : Deceleration time
*5 : Dwell time *15 : Immediate stop deceleration time
*6 : M code *16 : Torque limit
*7 : Torque limit *17 : Deceleration processing when the STOP signal is input
*8 : Assist-point *18 . Allowable circular interpolation error limits
*3 : Radius *19 . Repeat conditions
*10 : Center *20 : Program No.
6-7
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Table 6.2 Servo Command List (Continued)

Positioning Data
Positioning Control Mode C;;‘n"l;r;;r;d Processing Contents Commeon
.1 *2 !‘3 i4 *5 ts *7
Start of 2-axis constant velocity
[CPSTARTZ] contro! Alo o

Constant velocity ¢ontrol [CPSTART3] Start of 3-axis constant velosity Alo °

contrel
[CPEND] End of constant velocity control A
[FOR-TIMES] | Setting of the head address for
. the repeat range
Repetition of the same
control [FOR-ON]
(used for velocity change
control and constant [FOR-OFF]
velocity control)
Setting of the end address for
[NEXT] the repeat range
; Simultaneous start of servo
Simultaneous start [START] programs
Zero return [ZERO] Start of zero return o

o ! Items to be set always
A : ltems to be set as needed
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Positioning Data

Circular Inter-

Parameter Block

Others

Refer to

polation
*B L Y9 [*10 [ *11 | *¥12 | ¥13 | *14 [ *15i*16 | *17 [ *18 [*19|*20
A A A A A A A A
i 14,
A A A A A A A Section 7 1
o
Section 7.13.2
Section 7.14.2
o Section 7.15
Section 7.18
*1 : Parameter block number *11 : Control units
*2 : Axis *12 : Velocity limit
*3 : Address/travel distance *13 : Acceleration time
*4 : Command velocity *14 : Deceleration time
*5 : Dwell time *15 : Immediate stop deceleration time
*6 : Mcode *16 : Torque limit
*7 : Torque limit *17 : Deceleration processing when the STOP signal is input
*8 : Assist-point *18 : Allowable circular interpotation error limits
*9 : Radius *19 : Repeat conditions
*10 . Center *20 : Program No,
6-9
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6.3 Positioning Data

The positioning data to be set by the servo program is summarized in
Table 6.3.

Table 6.3 Positioning Data

Name Contents Defauit
Set the parameter blocks to be used for acceleration and
Parar;l::;;lock deceleration processing, STOP signal Input processing, etc. for 1
each positioning operation.
Set the number of the axis to start.
Axis For interpolation control, set the axis number of the axes for in- —
terpolation.
Absolute When positioning is controlled in the absolute
mode Address | modse, set the positioning address in the absoclute —_
address.
When positioning is controlled in the incremental
mode, set the positioning address in the axis travel
Address/ distance.
travel Axis | The direction of axis travel is indicated by a plus or
distance | |ncramen- travel | minus sign. In the V/P switchover control mode, _
tal mode | oiorce only the plus sign is allowed.
Plus : Positive direction (addresses increasing
diraction)
Minus : Negative direction (addresses decreasing
Commen direction)
Set the positioning velocity.
Velocity is set in the unit set as the ¢ontrol unit in the
Designated velocity | parameter block. —_
At the start of interpolation, the velogcity is the vector sum of the
designated velocity for each axis.
Set the delay lime between the completion of positioning at the
Dwell time positioning address and the output of the positioning complets 0 (ms)
signal (xo[ j1).
Set an M code.
In the velocity change control mode or constant velocity con-
M code trol mode, setting is possible for each point. 0
At the start and at each designated point, the M code Is up-
dated.
Set the torque limit value. Torque
At the start of positioning, torque is limited according to the limit set-
Torque limit data set in the parameter block. In the velocity change control |ting in the
q mode or the constant velocity contrel mede, setting is possible | parameter
at each point; torque is limited to the set value at the desig- block (%)
nated point,
Absolute | Set circular interpolation by assist-point designation.
Assist- mode .
point Incremen-
tal mode
Absolute | Set circular interpolation by radius designation.
Arc Radius mode The setting range is indicated in the right column.
Incremen-
tal mode
Absolute | Set circular interpolation by center point designation.
Center mode _
point Incremen-
tal mode
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Setting Range (1 (4)
mm inch degree PULSE (2) (3) (5) () (7)
11te 16 0 1 1 o
1108 X — —
231023 1 | —2* 10 2% 1 | 01035999999 | -2° to 2% 1
(107" gm) (x107° inch) {x10™ degree) (PLS)
*1
Other than V/P contraol no3 o
Qtox(2¥ 1) | Dto=(2* —1) | Ote =2 1) | 0to =2 1) e 2
V/P control
0 to 21 - 010231 —1 0t 287 -1 0to 227 _1 o
(x107" ey (x107% inch) (x107° degree) {PLS)
0.01 to £.001 to 0.001 to
6000000.00 600000.000 6000C0.000 1 :gs;gggg’o o 2 4 2 N
{mm/min) (inch/min) (degree/min)
0 to 5000 (ms}) o 1 5 0
0 to 255 [} 1 6 [}
1 to 500(3%) o 1 7 o
2o 2 o1 | 2102 1 | 01035999099 | 2% to 237 4
(x107" em) (x1073 inch) (x107° degree) (PLS) *1
o 2x2
31 31 a1 31 no8
Dto =2 —1) | 0tox2™ 1) | Dto+(2* 1) | Oto (2% 1)
0 to 35999999
1to _2132 - 1 to_g” - {(x10™ degree) 110 2%2 4 o 5 9 o
(X1O ]tm) (X10 lnch) 1to 231 =1 (PLS)
('X10'5 degres)
0% 4o 03t g | 27 02”1 | 01035999999 | 2% 10 2%
(x1 o® inch) {x10-5 degree) {PLS) o ox2 *1
31 31 31 31 n10
Dtox(2¥ -1) | 0to 2% -1) | Oto £(2% —1) | Oto (2% -1)

(1) : Indirect Setting

(@) : Yes/No

{3) : Number of Words Used

{4) : Processing at the Occurrence of a Setting Error
(5) : Error Item Data {stored at D9190)

(8) : Control by Default

(7) : Start Disabied

6-11
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Table 6.3 Positioning Data (Continued)

Name Contents Default
Control units It is only possible to designate the items to be changed in the 3
data set in the designated parameter block.
Velocity limit For details on the data, see Section 4.3. (gggﬁgg)
Acceleration time 1000 {ms)
Param- Deceleration time 1000 (ms)
ater immediate stop
block deceleration time 1000 {ms)
Torque limit 300 (%)
Deceleration process-
ing when the STOP 0
signal is input
Allowable circular in-
terpolation 100 (PLS)
Repeat conditions Set the repeat conditions for FOR-TIMES command and NEXT _
command.
Others Set th ber of to be started simul
et the program number of programs to be started simul- _
Program No. taneously.

{1) *1: Letter "n" in *n03", "n08", and *n10" indicates the axis number (1 1o 8).

{2} *2: The error caused by a designated velocity larger than the set limit; clamped
by the limit velocity.

(3) *3: Designated velocity is *0".

(4) *4: If more than one error o¢curs in the same program, the error item data of the
latest error is stored.
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Setting Range

1)

(4)

mm inch degree PULSE (2) (3) (5) (6) (7)
o] 1 2 3 [} 1 11
0.01 to 0.C01 teo 0.001 to
6000000.00 600000.000 600000.000 | :gljsoggg)oo o 2 12
{mm/min} {inch/min) {degresa/min)
1 to 65535 (ms) 1 13
1 to 65535 (ms) 1 14 °
1 to 65535 (ms) ) 1 15
1 to 500(%) ) 1 16
0: Decelerates and stops according to the set deceleration time.
1: Decelerates and stops according to the set immediate decelera- o 1 —
tion time.
0 te 100000 0 to 100000 0 to 100000 0 to 100000 o 2 17
— 18
0 to 40895 — 19 ]

(1) : Indirect Setting

(2} : Yes/No

{3) : Number of Words Used

{4) : Processing at the Occurrence of a Setting Error

(5) : Error Item Data (stored at D9190)

(6) : Control by Default
{7) . Start Disabled

6-13
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8.4 Positioning Data Setting Method

The method to set the positioning data used by the servo program is
described below,

Positioning data can be set in either of the following two methods.
(a) Data setting by designating a number:
See Section 6.4.1.
{b) Indirect data setting using a word device:
See Section 6.4.2.
Both of these methods can be used in combination in one servo
program.

6.4.1  Setting by designating a number

Positioning data is set directly by a number; the set data becomes the
fixed data. ‘

Setting and correcting data is only possible with a peripheral device.

Setting positioning data with numerical

values
_ (The set data becomes the fixed data in
<K11> the same servo program.)
asss  ~ /
AXIS 1, 100
I AXIS 2, 100
Positioning data I_ AXIS 3, 200
VELOCITY 400000

Fig. 6.3 Example of Posltioning Data Setting by Numerical Designation
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6.4.2

Indirect setting with word device (D, W)

The word device (D, W) number is set for the positioning data desig-
nated by the servo program.

By changing the data assigned to the word device with a sequence
program, more than one positioning control is possible with one servo
prograim.

(1) Indirect data setting device

The devices which can be used for indirect setting are the data
registers (D) and link registers (W).

(a) Data registers:
DO to D799 (800 points) can be designated.

Because data registers fram D800 to D1023 are used by the
PCPU 08, they cannct be used as the indirect setting device.

(b) Link registers:
W0 to W3FF (1024 points) can be designated.

Positioning data

Indirect setting with a word device

(Positioning is controlled with (D1, D),
(D5, D4), and (W11, W10) data.)
<Ki1> |

ABS-3 /
AXIS 1, Do Nurmerical value setting
AXIS 2, D4 L
AXIS3, W10 ]
VELOCITY AQ0000

Fig. 6.4 Indirect Setting of Positioning Data Using Word Devices

(2} Reading positioning data

With indirect setting with word devices, the designated word
device data is read when the PCPU executes the servo program.

Therefore, to carry out positicning control, the servo program
start request may only be given after setting the data for the
devices used for indirect setting.

POINT

(1) Indirect setting of an axis number using a word device is not
possible in the servo program.

(2) Interiock must be taken so that the designated device data
for indirect setting will not be changed until the designated
axis receives the start signal; use the start receive signal
(M2001 to M2008) to take interlocks.

if the data is changed before the start signal is received,
positioning control will not be executed correctly.
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6.5 Programming Sequence Program for Starting the Servo Program

6.5.1 To execute servo program only once

The basic programming concept of a sequence program to execute
the servo program only once by outputting the start request signal is
described below.

/- Start request
[ el
— eLS [ (1) f—e
' If the designated axis is not moving when the start re-
TN quest is tumed on, the execution request for the
.,.:ﬁ_"' SET DSFRP command is output.
s F 2
ey e
— "_:'Hr—*r_ﬁ[_'DSFRP] L@ JlLi l.il_‘ The serve program start request is given with the
DSFRP command.
[T
After the completion of DSFRP command, the device
designated in step (1) is reset.
(1) to (5):

(1) : Start request leading edge detection flag {(usable device: Y, M, L, §, B, F)

(2) : Startreceive flag (to be set by the number of axes designated by the servo program)
(3) : DSFRP command execution request flag (usable device: Y, M, L, S, B, F)

(4) : Axis number designated by the servo program

{5) : Servo program number to be started (K0 to K4085)

e 1
1 1
,: {1} The sequence program to give the start request for servo program number 10, which calls circular interpolation E
! with axis 3 and axis 4, when the X80 is turned on. :
: (a) Conditions _ E
i The flags o be used by the sequence program are indicated below, E
1 ]
L3 )
_: Flag Name Device No. E
) (]
; Start request registration flag M10 i
i DSFRP command execution raquest flag M11 E
1 ]
: . Axis 3 M2003 :
! Start receive flag :
E Axis 4 M2004 :
1 L]
: i
: (b) Segquence program example :
' ]
L) )
: X80 -—— Start request )
: —it PLS i
1 1
: M10 i
; " #— Start receive SET i
' M11 M2003 M2004 '
' ¢—ib——r— o IDSFRP] K34 | K10 ]—¢ ':
] ]
] ]
: » ;
E i
L} ]
1 ]
L e e e o e = m e ——————— |
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6.5.2 To execute different programs continuously

The basic concept of programming the sequence program that can
execute two different servo programs caontinuously is described below.

o Start request

=m0
k PLS } if the designated axis has not started when the start re-

- quest is turned on, the request to execute the DSFRP
L == command is output.
- — s i

)

L)
NOR '/—

- T s The serve program start request with the DSFRP com-
T l—;rF—:Hﬂ—Jﬁ—iDSFRPl LEL)J’ LLS—)"I_‘ mand is Qi\een? 4

TN After the completion of the DSFRP command, the device
v (1 Y s
designated in (1) is reset.

seT |TTE The execution request flag (6) for the next DSFRP com-
AR SEE L mand is set.
e P
» (6) Il — , .
Limd a Uy After all axes have stopped, the execution request for
b 1 - —3f A7y - PP ' q
Ls the next DSFRP command is given.
jul ,
== [ O The servo program start request with the DSFRP com-
! —fDSFRPI:—@J—'] “1—)—'}_‘ mand is given.
TR After the completion of the DSFRP command, the device
vB) . '
RST desighated in (6) is reset.
(1) to (9):
{1) : Start request leading edge detection flag {usable device: Y, M, L, S, B, F}
2 . Start receive tlag (to be set by the number of axes designated by the servo program
g

(3), (7) ;. DSFRP command execution request flag (usable device: Y, M, L, §, B, F)
(4), (8) : Axis number designated by the servo program

(8), (8) : Servo program number to be started (KO to K4085)

(6) . Start request registration flag (Y. M, [, S, B, F)

Fig. 6.6 Servp Program Start Sequence Program

6-17

IB {NA} B6233-A



6. POSITIONING CONTROL SERVO PROGRAM /MELSECA

6.5.3

To execute the same servo program repeatedly

The basic concept of programming a sequence program that ex-

ecutes positioning repeatedly called by the same servo program is

described below.

/—— Start request )
SET

oA
B P A 1))

i i_ rSsam
L2

End request

— RST

(1) to (4):

if the designated axis has not started when the start
request is turned on, the request to execute the
DSFRP command is ocutput.

The servo program start request with the DSFRP com-
mand is given.

The device designated in (1) is reset when the end re-
quest is turned on.

(1) : Start request leading edge detection flag (usable device: Y, M, L, S, B, F}
(2) : Start receive flag (to be set by the number of axes designated by the servo program)

(3) : Axis number designated by the serve program

{4) : Servo program number to be started (KO to K4095)

Fig. 6.7 Servo Program Start Sequence Program
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7. POSITIONING CONTROL

7.1 Positioning Control Basics

7.1.1  Positioning velocity
The positioning velocity is set by the servo program.
For details on the servo program, refer to Section 4.

The actual velocity used for positioning control is determined accord-
ing to the positioning velocity designated by the servo program and
the setting for the parameter (velocity limit).

(a) If the positioning velocity designated by the servo program is
smaller than the velocity limit, positioning is executed at the
designated velocity.

(b) If the positioning velocity designated by the servo program is
larger than the velocity limit, positioning is executed at the set
velocity limit value,

Exampile:

(1) When *100000 mm/min" is designated by the servo program and
the set velocity limit is *120000 mm/min®, positioning is executed as
indicated below.

v Velasity limit
1200004 - - <o —— <DL 4
166000 | - - P’ - Positioning velocity

— USSR

Acceleration time Deceleration time

the set velocity limit is “100000 mm/min", positicning is executed as
indicated below.

iZUUU\[u]/i //Positioning velocity
T Tt T o 3 H - .
100000 F - - > Velocity limit

~

P —

Acceleration time  Deceleration time

(2) When "120000 mm/min" is designated by the servo program and
d
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7.1.2 Positioning velocity in the interpolation control mode

The A73CPU sets the positioning velocity as the axis movement
velocity of the axis in question.

(1) Positioning of one axis

For positioning control with one axis, the designated positioning
velocity for the designated axis is used.

(2) Linear interpolation control

In the linear interpolation mode, the velocity of the control objec-
tive is controlled at the designated velocity.

The velocity of each axis is calculated by the A73CPU from the
required travel distance of each axis,

Therefore, if the positioning velocity setting is fixed, the control
objective is moved at the same velocity even when the travel
direction of the control objective changes.

.............................................................................

r =
» Example: :
i Linear interpolation of 2 axes !
i 1
! Y : i
. [ Vi Positioning velecity of control :
' objective i
T e e e e e - - 1
] f | {to be set by the user) |
1 1
! vV : Vi, Vy: Positioning velocity of !
! Vy ' each axis !
; ' (calculated by the A73CPL) i
1 L ]
1 ol — |
i ]
) 3
(] r
(] 11
(] 1
[} 1
L e e e mmm -

(3) Circular interpolation

In the circular interpolation mode, the velocity of the axes is
controlled so that the angular velocity will be the designated
velocity.

Controlled at the designated velocity

1B {NA) 66233-A
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7.1.3 Control unit for one-axis positioning control

When positioning control is executed for one axis, its control unit is
the same as that designated with the fixed parameter.

{In this control mode, the control unit designated by the parameter

block is ignored.)

7.1.4 Control unit for interpolation mode

(1)

The control units set for the interpolation mode by the parameter

biock are compared to the control units set by the fixed

parameter.

If the control units set by the parameter block and the control
units set by the fixed parameter are different, control starts in the

following manner.

for & unit mis-
match error
{error code:
40)

polation control units set by paramster block.

r
Parameter Block Interpolation Centrel Units
- Starting of Interpolation
mm I inch degree PULSE

Conditions There are axes for which con- | There are There are Interpolation control starts in the interpola-
for starting in- | trol units, set by the fixed axes for axes for tion control unit set by the parameter block.
terpolation parameter, are either mm or | which control | which control
control inches. units, set by | units, set by

the fixed the fixed

parameter, parameter,

are degrees. | are pulses.
Conditions The control units set for all axes do not agree with the inter- If the control units of the axes for which in-

terpolation control is executed are the
same, the interpolation conirol is executed
in the set centrol units.

If the control units of the axes for which in-
terpolation control is carried cut are dif-
ferent, interpolation control is executed in
order of unit priority.

[Pricrity order:
PLS > degree > inches > mm]

[Example]: For the axes for which 1000 PLS
and 10.000 inches are desig-
nated, 10.000 inches are as-
sumed to be 10000 PLS and
interpolation control is executed
in units of PLS.

(2) Control unit combinations are indicated below.

mm inch degree PULSE
mm {1) {2) (3) {3)
inch @ (1 (3 )
degree (3) )] (N 3)
PULSE (3 3 (3) (1)
REMARKS
{1): Same units
(2): Combination of mm and inches
(3): Unit mismatch
7-3
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(a) Same units (1)

The positioning command value is calculated based on the
set address/axis travel distance, positioning velocity, and
electronic gear. Positioning control is executed according to
the calculated result.

{(b) Combination of mm and inches (2)

1) If the interpolation control unit is "mm®, the data set in
"inches" is converted into *'mm" [(inches) x 25.4] and
positioning command value is calculated based on the
converted set address/axis travel distance, positioning
velocity, and electronic gear. Positioning control is ex-
ecuted according to the calculated resulit.

2) If the interpolation control unit is *inches®, the data set in
"mm" is converted into "inches" [(mm) + 25.4] and position-
ing command value is calculated based on the converted
set address/axis travel distance, positioning velocity, and
electronic gear. Positioning control is executed according
to the calculated result.

{c) Unit mismatch (3)

1) If a "unit mismatch" occurs, the axis travel distance and
positioning velocity are calculated for each axis.

i) Axis travel distance is converted to a value in units of
PLS based onthe electronic gear of the axis in question,

ii) Positioning velocity is converted in a value in units of
PLS/sec based on the electronic gear of the axis which
agrees with the interpolation control units.

Positioning command value is calculated based on the
axis travel distance in PLS, velocity in PLS/sec, and
electronic gear and positioning control is executed ac-
cording to the calculated resuilt.

2) For the linear interpolation control for three axes, if there
are two axes that have the same control unit as the inter-
polation contro! unit, positioning velocity is calculated
based on the electronic gear of the axis assigned with a
smaller axis number of these two axes,

18 (NA) 66233-A
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7.1.5

When control unit is "degrees’

(1) Present value address

When control unit is "degrees®, the present position address is
the ring address, ranging from 0° to 360°.

359.99999° 359.99999°

%

0 0 0
(2) Stroke limit setting

The upper and lower limits of the stroke are in the range of 0° and
359.98999°,

(a) Settings to make stroke limit effective

When the stroke limits are made effective, set the upper and
lower stroke limits in the manner as indicated below,

Note that the travel range is set in the CW direction from the
lower limit to the upper limit.

\Cw

40. 00000°

315. 00000°

1) To set the travel range in zone A;
i) Lower limit..... 315.00000°
iy Upper limit ..... 90.00000°
2) To set the travel range in zone B:
i) Lower limit ..... 90.00000°
iy Upper limit ..... 315.00000°
(b) Settings to make stroke limit ineffective

To make the stroke limit ineffective, set the same value for
both the upper and lower stroke limits.

Control is possible regardless of the set stroke limits.

POINT

Circular interpolation including the axis, for which the stroke limit
is made effective, is not possible.
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(3) Positioning control

(a) In the absolute mode (ABS[ ] command)

A

In the absolute mode, positioning is executed from the
present position to the designated address selecting a

shorter path.

(1) Present position: 315.00000° Designated address: O°
Positioning is executed in the CW direction,

{2) Present position: ¢° Designated address: 315.00000°
Positioning is executed in the CCW direction.

{315.0000° > 0°] [0° - 315.00000°]

0° 0°
315. ooooo. 315. ODODU.

POINTl

{1) [nthe absolute mode, positioning direction is influenced by the
set stroke limits. Therefore, positioning is not always executed
in the shorter path direction.

CExample: T i
' Present position: G° Designated address: 315.00000°
Lower limit: 0° Upper limit: 345.00000°

Positioning is executed in the CW direction.

345.00000° 0°

) Positioning is executed in the CW direction.

' 315.00000°

(2) Positioning address: 0° to 360°

Positioning which requires more than one rotation must be
programmed in the incremental mode.
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{b) In the incremental mode {INC[ ] command)

In the incremental mode, positioning direction is determined
by the plus or minus sign preceding the axis travel distance,

2) Minus ..... CCwW

POINT

Positioning at a point exceeding 360° is possible.

7.1.6 Stop processing and re-starting after a stop

(1) If a factor to stop positioning occurs during positioning, stop
processing is executed,

Stop processings are classified into the following three types:
{(a) Processing 1

Deceleration and stop controlled by the "stop deceleration
time" set in the parameter block.

{b) Processing 2

Deceleration and stop controlled by the "immediate stop
deceleration time" set in the parameter block.

(c) Processing 3
Immediate stop without deceleration.

(2) The stop instruction and stop factor are active to either for in-
dividual axes or for all axes.

However, stop processing is executed for all interpolation axes if
a stop instruction active to a single axis is input during control.
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MELSEC-A

Ne. Stop Factor Axis Stop Processing Etror Remark
Processing 1 or process- {1) Numbers 1to 4 are
ing 2 according to the used as the stop in-

1 External STOP "st%? processing when Major error during zero struction for the
signal ON STCP signal is input® set- | return operation. velocity control mode
ting in the parameter operation,
block. () During MPG 0|I)Iera-
i i \ tion, an axis will stop
2 $t 0['; gﬁi ruction Processing 1 . . immediately without
0 M'tz‘r": 2’;:::#;"'1“9 z2ero decelerating (process-
Immediate stop individual ; ing 3).
3 | : Processing 2
instruction Ynt ON axes (3) Stop factor which re-
4 BExternal input FLS Processing 1 or process- quires stop process-
OFF ing 2 according to the ing 1 is ignored if it
“stop processing when gccu:s during
g | External input RLS STOP signal is input” set- | Major error during zero celeration.
OFF g?ch“ the parameter return operation. 4) K stop factor requir-
: ing stop processing 2
Servo error . " is input after decelera-
6 | detection Yn8 ON Processing 3 tion :;;itsaiggging
PC ready M2000 i contro! or due to the
7 OFF Processing 1 iog start signal being
turned off, decelera-
Emer ? nﬁ]{ :‘OP Minor error during zero tion and stop control
g |s1gna fro . Processing 2 return operation are switched to the
pariphoral device control according to
(BREAK] key input processing 2.
9 [A73CPU STCP All axes | Processing 1 () Processing priotity

10 | A73CPU reset Processing 3% — {g:gg:::::g 8 2

11 | PCPUWDT error Processing 3* M9073 (WDT error) ON (processing 3)

12 | SCPUWOT error Processing 1 — ® s;:gl?gs:g;g g,‘; ")ch':‘ _

13 | A73CPU power OFF Processing 3* —_ trolled by hardware.

- Individuat Major error during
Servo amplifier . Pl
14 axes P 3* ositionin
powet OFF rocessing ?servo not%nsta"ed)
Paramater: Yelocity limit <Process 1>
K oy Stopfaster | = ——w=-=- 2 Stop factor ‘/Stop factor Stop factor
1 |1 <Process 2>
Operating velacity | : I : Stop factor
& X
1y Il
1 [
! !
Actual - Actual— -
deceleration time —++ = %::Iemmn :___ After an occurrence of stop
gam'i“:'i';n time " Parameter: ! factor for <process 2>
f:rc:t:; d1 Daceleration time during <process 1>
for immediate stop '
stop processing is executed
<Processing 1> <Processing 2> <Processing 3> according to <process 2>
7-8
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7.2 One-axis Straight Positioning Control

In this control mode, positioning of the designated axis is executed
from the present position to the designated position.

Positioning control is executed either in the absolute mode or in-

cremental mode called by the serve command (ABS-1 or INC-1).

Servo Command

[ABS-1] [INC-1]

Positioning Control Mode

Absolute Incremental

Numkber of axes to be controlled

Processing
Contents

Common

Parameter block No.

Axis

Address/travel distance

Command velocity

Dwell time

M code

i[OO 0]|E

Torque limit

Circular
interpola-
tion

Assist-point

Radius

Center

Parameter
block

Control units

Velocity limit

Acceleration time

Deceleration time

Immediate stop deceleration time

Torque limit

STOP input deceleration processing

R e I = =

Circular interpolation allowable error range

Others

Velocity Change

Possible

O: items to be set always
A: items to be set as needed
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[Control contents]

Absolute mode control (ABS-1)

(1) Positioning control is executed from the present stop address
(address given before positioning instruction) to the designated
address. In the absolute mode, addresses are referenced to the
zero point.

(2) Positioning direction is determined by the relationship between
the present and designated addresses.

i Example ;
i Present address : 1000 :
; Designated address : 8000 ;
E Positioning is executed as illustrated below. i
E Designated E .
‘ S Present address /_ address |
; 0 1000 E
' l ! 1 | | l 1 I I )
: 1 i H 1 | I 1 i | i
E Zero point i Pesitioning control i i
! - ':
L e e e e e e o S e e 4

Fig. 7.1 Positioning in the Absolute Mode
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Incremental mode positioning (INC-1)

(1) Positioning control is carried from the present address to a point
defined by the designated axis travel distance.

(2) Positioning direction is determined by a plus or minhus sign
preceding the designated axis travel distance.

(@) Plus (+)
Positioning in the forward direction (addresses increasing)
(b) Minus (-)

Positioning in the reverse direction (addresses decreasing)

/_ Present position

} Forward direction

|
(Positioning direction: Axis (Positioning direction: Axis
travel distance preceded —'—‘ travel distance preceded
by a minus (-) sign) by a plus (+) sign)

Reverse direction

Example:
Axis travel distance: -5000
Positioning is executed as illustrated

© M
1 1
1 t
] )
1 1
1 1
1 1
1 1
1 1
1 1
1 1
r 1
13 1
1] 1
t 1
: Present address :
] / [}
] [}
] L
1 1
1 ]
1 ]
' '
' '
' '
' '
1 1
L] 1
: '
1 1
] 1
1 1
] i)
1 '
1 ]
L -

—8000 -3000 -2000 -1000 O

| I | | | ] ] 1
1 I I I

:

Fig. 7.2 Positioning in the Incremental Mode
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[Program example]

The program for executing positioning control using the servo pro-
gram No. 0 is explained below,

(1) System configuration

Controlled by ABS-1
A74B

P

___l
AB1P A73CPU | A70SF 1
| sil IAxiszl ‘A:dsal |Axls4]

aip 0

| IAxlsSI IAxisBI IA)ds?l |Axissi

/_ A658

Power | AX40

supply
modulé XTO

Hl xeF

I_ Pesitioning start instruction

[

(2) Positioning addresses and controlled axis

Positioning control executed by calling the servo program No. 0
is illustrated below.

Controlled axis; Axis 4

Zero point Present address Positioning address designated by

\ \ /servo program No. 0
o] 10000

80000

{(3) Timing chart

The timing chart of positioning control called by the servo pro-
gram No. 0 is indicated below,

No. 0 servo program

i
ON | i
PC ready M2000 ___ v
y Oon! i
Start instruction X80 1 :
| f
I |
DSFRP command : ;
t I
1 1
{ON |
Start receive (M2004) | I

7-12
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(4) Servo program example

Servo program No. 0, which calis the positioning control, is indi-

cated below.
<KO>
ABS-1 L 1-axis straight positioning control
AXIS-4, 80000 Axis controlled : Axis 4
VELOCITY 10000 Positioning address : 80000
Positioning velocity : 10000

(5) Sequence program example

The sequence program used to execute the servo program is
indicated below.

o P 42808031 PC ready ON
z_x_aige CPLS H8 N Servo program No. 0
start instruction flag
(M1) is set at the leading
8 edge of X80
| o b {SET M1 X

P 4 Servo program No. 0 ex-
LDSFR D4 e * ecution request

HIB74 NI n2ea4
8-t it 3

1r

M1 is reset after the
- [RST K1 K completion of the ex-
ecution request servo
program No. 0.

CIRCUIT ERD

1B (NA} B6233-A



7. POSITIONING CONTROL

7.3 Two-axis Linear Interpolation Control

MELSEC-A

in this control mode, linear interpolation control is executed from the
present position to the designated position with the axes designated
by the sequence program positioning instruction.

Linear interpolation control for the two axes is executed in either the
absolute mode or incremental mode, called by the servo command

(ABS-2 or INC-2).

Servo Command

[ABS-2] [INC-2)

Positioning Control Mode

Absolute ' Incrementat

Number of axes to be controlled

Processing
Contents

Common

Parameter block No.

Axis

Address/travel amount

Command velocity

Dwell time

M code

IO O|OC|]N

Torgue limit

Circular
interpola-
tion

Assist-point

Radius

Center

Parameter
block

Control units

Velocity limit

Acceleration time

Deceleration time

Immediate stop deceleration time

Torque limit

STOP input deceleration processing

|||

Circular interpolation allowable error range

Others

Velocity Change

Possible

O: Hems to be set always
A: Remis to be set as needed

Absolute mode control (ABS-2)

{1} Linear interpolation is executed by the two axes from the present
address (X1, Y1) to the designated address (X2, Y2); the addres-
ses (X1, Y1) and (X2, Y2) are referenced to the zero point.

(2) Positioning direction is determined by the relationship between
the present and designated addresses of each axis.

18 (NA) 66233-A



7. POSITIONING CONTROL

MELSEC-A

. : 3
Y-axis travel distance —__|

Reverse direction =-—

Y-axis motion amount |
{4000 — 2000 = 2000)
RN S

Farward direction

r

Present address (X1, Y1)

[Stop address (X2, Y2)]

Resultant motion of X/Y linear
interpolation control

Reverse direction

Example:
Present address: (1000, 4000}, Stop address: (10000, 2000)
Linear interpolation control is executed as illustrated below.

—— 4000

20001

A

Present address

Forward direction

X-axis travel distance

—— Stop address

0 1000

" 5000
X-axis motien amount
(10000 - 1000 = S000)

" 10000

Fig. 7.3 Linear Interpolation in the Absolute Mode

7-15
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Incremental mode control (INC-2)

{1) Linear interpolation control is executed from the present address
to the position, defined by the axis travel distance and direction
in the servo program.

(2) Positioning direction is determined by the plus or minus sign
preceding the designated travel distance of each axis.

(a) Plus (+)
Positioning in the forward direction (addresses increasing)
(b) Minus (-)

Positioning in the reverse direction (addresses decreasing)

Forward direction Forward direction:

Y Axis travel direction when
axis travel distance is
designated as a positive value,

: Reverse direction:

' Axis travel direction when

! axis travel distance is

[) designated as a negative value.

Reverse \ X Forward
direction - directi

0 \;-Present address direction
L 2 |———
Reverse direction

Y

3
[Y-axis travel
distance])

[X-axis travel distancel]

Example:
X-axis travel distance: 6000, Y-axis travel distance: -2000
Positioning control is executed as illustrated below:,

. |
. Zero point — X.axis travel di 600
tProsent address o e |Starlce °

1 ]
1 '
1 ]
1 ]
1 ]
1 '
1 ]
1 ]
1 ]
1 '
1 1]
1 ]
1 t
1 ]
1 )
1 '
1 '
1 '
1 '
1 1]
1 -1000, -10 N '
! ( 00) — . '
1 3
i 3
1 1
) i
1 1
) i
1 1
1 i
L] 1
1 i
1 i
1 1
1 1
L] 1
L] i
L} 1
] 1

1

Y-axis travel !
distance -2000 J 50.00 -

S S T SR A : o Stop position after
positioning

T Positioning motion

Fig. 7.4 Linear Interpolation in the Incremental Mode
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[Program example]

The program for executing two-axis linear interpolation control is ex-

plained below.

(1) System configuration

Controlled by ABS-2

/__AT4B r__jrz__l

AB1P A73CPU

A70SF

[
N

[ ] [t ottt
[axs ] [adisz| ”Axis:i”“.kxisd-“

|

/— AB5B

®» ® L ®®!
[
ELL L

Power | AX40

supply
module X80
|

{10 xaF

r

L— Positioning start instruction (X80}

(2) Positioning addresses and controlled axis

Positioning control executed by servo motors for axis 3 and axis
4 is iliustrated below.

Positioning direction
of axis 3 (0, 0)

Positioning called by
servo program No. 11

\

(40000, 50000

Positioning direction

AN

of axis 4

Zero point

(3) Positioning conditions

(a) Positioning conditions are indicated below.

ltem

Serve Program No,

No. 11

Positioning velocity

30000

(b) Positioning start
Leading edge (OFF -» ON) of X80

18 (NA) 66233-A
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(4) Timing chart

The timing chart for two-axis linear interpolation control called by
the servo program No. 11 is indicated below.

}

Servo program No. 11

|

)

]

ON |

PC ready M2000 OFF ONi
Start instruction X80 OFF :
]

DSFRP command ;

QFF.

M2003

Start recei ON
art receive _____-_“-1_
M2004 JOFF

(5) Servo program

Servo program No. 11, which calls the positioning control, is

indicated below.

<Ki1>
ABS-2 | 2-axis linear interpolation controt
AXIS-3, 50000 Axis controlled: Axis 3 and Axis 4
AXIS4, 40000 Axis 3: 50000
VELOCITY 30000 Positicning address Axis 4: 40000
Positioning velocity: 30000
(6) Sequence program example

The sequence program used to execute the servo program is

indicated below.

CIRCU

fPLS

M1 M9874
Ty TOR7 MRS hages

CSET

IT END

B
{DSFR D34

CRST

K
11

cxzees>] PCready (M2000) ON

H | Servo program No. 11
start instruction flag
(M1) is set at the leading
5 | edge of X80

) Servo program No. 11
execution request

3 M1 is reset after the
completion of the ex-
ecution request servo
program No. 11.

1B [NA) 66233-A
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7.4 Three-axis Linear Interpolation Control

in this control mode, linear interpolation control is executed from the
present position to the designated position with the three axes desig-
nated by the sequence program positioning instruction.

Linear interpolation control for the three axes is executed in either the
absolute mode or the incremental mode, called by the servo command

(ABS-3 or INC-3).

Serve Command

[ABS-3] [INC-3]

Positioning Control Mode

Absolute Incremental

Number of axes to be controlled

Processing
Contents

Common

Pararmeter block No.

Axis

Address/travel distance

Command velocity

Dwell time

M code

0|00 |w

Torque limit

Circular
interpola-
tion

Assist-point

Radius

Center

Parameter
block

Control units

Velogity limit

Acceleration time

Deceleration time

Immediate stop deceleration time

Torque limit

STOP input deceleration processing

Dy BB

Circular interpolation allowable error range

Cthers

Velocity Change

Possible

Q: ltems to be set always
A ltems to be set as needed

7-19

1B [NA} 66233-A



7. POSITIONING CONTROL / MELSEC-A

[Control contents]

Absolute mode controt (ABS-3)

(1) Linear interpolation is executed by the three axes from the
present address (X1, Y1, Z1) to the designated address (X2, Y2,
Z3); addresses (X1, Y1, Z1) and (X2, Y2, Z2) are referenced to the

zero point.

(2) Positioning direction is determined by the relationship between

the present and designated addresses of each axis.

[Positioning address (X2, Y2, Z2)]

e e ————

Forward direction

\J‘

N

Forward direction

- Resulting travel of X/Y/Z linear interpolation

f‘u [Positioning velocity]
‘

Present address (X1, Y1, 21)
1

Reverse direction )

Zero point J

Reverse direction

rE)(ample:
Present address: (1000, 2000, 1000}
Positioning address: {4000, 8000, 4000)

Forward
direction !

Forward direction

Reverse direction

Linear interpolation control is executed as iliustrated below.

Positioning address (4000, 80G0, 4000)

Resulting travel of X/Y/Z linear
interpolation control

Present address (1000, 2000, 1000}

— Forward direction

control

Fig. 7.5 Linear Interpolation in the Absolute Mode

Incremental mode control (INC-3)

(1) Linearinterpolation control is executed from the present address
to the position, defined by the axis travel distance and direction

in the servo program.

IB (NA} 66233-A



7. POSITIONING CONTROL / IVIELSECA

(2) The positioning direction is determined by the plus or minus sign
preceding the designated travel distance of each axis.

(a) Plus (+)

Positioning in the forward direction (addresses increasing)
(b) Minus (-)

Positioning in the reverse direction (addresses decreasing)

Forward direction

L =T T T T
E ~ s\
1 ~ Ay
1 N .
AN Y
: NV N
' 4y |
Forward direction ' !
r
! E[Y-axis travel distance}
Z |
[Z-axis travel :
distance] [
e
Reverse direction | Ferward direction
0 ‘— Present address
[X-axis travel distance]

r :
Reverse direction

Reverse direction

Example:
X-axis travel distance: 10000, Y-axis travel distance: 5000
Z-axis travel distance: 6000

Paositioning control is executed as illustrated below:

N ~. (11300, 6300, 8000)
“ — Positioning travel

~ N
N ~

: Y-axis travel
jdistance (5000)

Present address !
4— (1300, 1300, 2000) i

i

Z-axis travel
distance {6000)

5000 10000
h 1 Forward
X-axis travel distance (10000) direction

Zero point
Reverse direction

-
]

:

)

i

1

i

1

1

1

1

'

.

1

;

'

)

i T |
{5000 i :
:

]

)

)

4
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[Program example]

The program for executing
explained below.

three-axis linear interpclation control is

Linear interpola-

tion control is
/— A748 / ; Z_ executed.

oSsar—t et

ABIP | A73CPU | ATOSF

Power | AX40

sy
mort| %80
|

i xer

I— Positioning start instruction (X80)

(1) System configuration

(2) Positioning addresses and controlled axes

Positioning control executed with the servo motors for axis 1, axis
2, and axis 3 is illustrated below.

FOTTTT
Pasitioning direction
of axis 3 (forward
direction)

'
'
[
1
1 ~
[}
1
]

30000

Pesitioning direction of axis 2 (forward direction)
‘r-__h (5000, 4000. 3000)

v, Positioning called by servo
- program Ne. 21

R AR

1
1
1
1
1
1
v

{reverse direction}

Zero point
(. 0.

000 Positioning direction of axis 1

(reverse direction) (forward direction)

0 (reverse direction)

(3) Positioning conditions

(a) The positioning conditions are indicated below.

Servo Program No.

Rem

No. 21

Positioning mode

Absolute

Positioning velocity

1000

(b) Positioning start

Leading edge (OFF —= ON) of X80
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(4) Timing chart

The timing chart for three-axis linear interpolation control called

by servo program No. 21 is indicated below.

PC ready (M2000} —I ON
Start instruction X80

DSFRP command

Start receive

Y

T : :Servo program No, 21

!

ON

'
'
'
t
'
T
]
H
t
.
]
7
H
i
|
'

2001
2002
M2003

(5) Servo program

The servo program No. 21, which calls the positioning control, is

indicated below.

<K2i>
ABS-3
AXIS-1, 50000
AXIS-2, 40000
AXIS-3, 30000
VELOCITY 1000

Axis controlled:

Positioning velocity:

Positioning address

3-axis linear interpolation control

Axis 1, Axis 2, and AXIS 3
Axis 1: 50000
Axis 2! 40000
Axis 3: 30000
1000

(6)

The sequence program used to execute the servo program is

indicated below.

Sequence program example

T

CIRCUIT

{PLS

874 M3

:

{SET

{

ENG

3

n2eB1 n2@e2

TRST

PC ready (M2000) ON

uzeen
Detection of X80 leading

M31

M33

M33

edge
H

Serve program No, 21
start instruction flag
H (M23) is set at the rising
edge of X80.

Servo program No. 21
+ execution request

M23 is reset after the
H completion of the ex-
ecution request for
servo program No. 21.
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7.5 Circular Interpolation Control by Designating on Assist-Point

In this control mode, circular interpolation control is executed by
designating an end point address and an assist-point address.

Circular interpolation control by designating an assist-point is ex-
ecuted in the absolute mode or incremental mode called by the servo
command (ABS 7 orINC /7~ ).

Serve Command [ABS- /7 [INC- 7~ ]
Positioning Control Mode Absolute Incremental
Number of axes to be controlled

Parameter block No.
Axis

Addressftravel distance
Common | Command velocity
Dwaell time

M code

Torque limit

Circutar Assist-point

interpola- | Radius
tion

IO O|OIB M

Center
Control units
Velocity limit

Acceleration time

Processing
Contents

Parameter | Deceleration time
bleck

Immediste stop deceleration time

Torque limit

STOP input deceleration processing

A A EdEdEd AT d

Circular interpolation allowable error range

Cthers

Velocity Change Impossible

O: ltems to be set always
A: ftems to be set as needed
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[Control contents]

Absolute mode control (ABS 77 )

(1) Circularinterpolation is executed from the present address to the
end point address, passing the designated assist-point address.

(2) The center of the arc is defined at the intersection point between
the two perpendicular bisectors: one bisects the linear distance
between the start point (present) address and the assist-point
address and the other between the assist-point address and the

end point address.

Forward direction

Reverse direction =

Resulting travel of X/Y circular

interpolation control
[End point address (X1, Y1)]

Start point address (X0, Y0)

5 —a Forward direction
3
Reverse direction Ar¢ center

Fig. 7.7 Circular Interpolation Control in the Absolute Mode

{3) Setting range for end point and assist-point addresses:

4223 ta 223

(4) Maximum radius: 223

223

0 2

( Radius R

Center of arc

Maximum arc

Fig. 7.8 Maximum Arc
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Incremental mode control (INC /7~ )

(1) Circular interpolation is executed from the present address to the
end point address, passing the designated assist-point address.

{(2) The center of the arc is defined at the intersection point between
the two perpendicular bisectors: one bisects the distance be-
tween the start point (present) and the assist-point and the other
between the assist-point and end point.

[Assist point]

ﬂ

[End point]

to end point

Axis travel distance

- emrrmmmmm————

Reverse Star{t Axis travel distance to
direction point " assist point Center of arc
‘ | Axis travel distance

[ to
end point Forward direction

Zero point

Flg. 7.9 Circular Interpolation in the Incremental Mode

(3) Setting Jange for travel distance to end or assist-points:

Oto x2
{4) Maximum radius: 2%

If a designhated end pomt or assist-point causes the radius to
become greater than 2 23 an error will occur at the start of inter-
polation; the error code (1 07) is stored in the data register.

223

23

0

2
/l Radius R I

Center of arc

7-26 R
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[Program example]
The program for carrying out circular interpolation control is explained
below.
(1) System configuration

Circular inter-
polation centrol

/_ A74B / ; is executed.

AB1P

Power | AX40

supply
module XTO

i e

L Pesitioning start instruction (X80)

(2) Positioning addresses and cantrolled axes

Positioning control executed by the servo motors for axis 1 and
axis 2 is illustrated below.

Pesitioning direction of axis 2
(forward direction}

4
Assist point {40000, 50000)
50000 ------m -2 v Positioning calted by servo
i pregram Ne. 31
300001 - - S--1----£----7>» End point (60000, 30000}
20000+- -4 Start point ;
i{10000, A
P oggoapt Are center; ST .
— +— » Positioning direction of axis 1
0110000 50000 80000 {forward direction)

(3) Positioning conditions

(a) The positioning conditions are indicated below.

Servo Pregram No.
ftem
No. 31
Positioning mode Absolute
Positioning velocity 1000

(b) Positioning start
Leading edge (OFF = ON) of X80

IB {NA} 68233-A
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(4) Timing chart

The timing chart for circular interpolation control calied by No, 31
servo program is indicated below.

No. 31 servo program

‘;’ 4

E |

ON | i

OFF ] :

PC ready {M2000) —J ON:. i

OFF i i

Start instruction X80 ! :
[}

DSFRP ¢command : l:

M2001  OFF

Start receive
Meonz  OfFfF

(5) Servo program

Servo program No. 31, which calls the circular interpolation con-
trol, is indicated below.

Circular interpolation contro! with

ABS g assist-point designation
AXIS1, 80000 Axis controlled: Axis 1 and Axis 2
AXIS-2, 30000 ‘ Axis 1: 80000
VELOCITY 1000 End point address Axis 2: 30000
ASSISTP.1, 40000 Positioning velocity: 1000
ASSISTP.2, 50000 H Axis 1: 40000
I Assist-point address: Axis 2 50000

(6) Sequence program example

The sequence program used to execute the servo program is
indicated below.Servo program No. 31 start instruction flag (M33)
is set at the leading edge of X80.

CIRCU

PC ready {(M2000) ON

| h3939 M2008>

Detection of X80 leading
X8ge edge
—iF ——PLS M3l 3

Servo program No, 31
W1 ?ﬁ’;‘{é) i_nstructi'?n fiag

: _ rSET M33 3 is set at the rising

— edge of X80

Servo program No. 31
opra sy wagoi nago: coseh 012 §1 of Sxecution request

M33 is reset after the

cempletion of the ex-
= —LRST  M3I3 ¥ gcution request for

servo program No. 31
v Ewp
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7.6 Circular Interpolation Control by Designating the Radius

In this control mode, circular interpolation control is executed by
designating the end point address and radius.

Circular interpolation control by designating the radius is executed in
the absolute mode or incremental mode, called by a servo command
(ABS £~ ,ABS () ,ABS w« ,ABS T4 ,INC 2% ,INC () ,

INC < ,INC Qx ).

Serve Command

[ABS [[ABS | [ABS |[ABS | [INC | [INC | [INC

OO oA | Ca| O s

fINC

Cs

Positioning Contrel Mode

Absolute Incremental

Number of axes to be controlled

Processing
Contents

Common

Parameter block No.

Axis

Address/travel distance

Command velocity

Dwell time

M code

i |O|OlO]||m

Torgue limit

Circular
interpola-
tion

Assist-point

Radius

Q

Center

Parameter
block

Control units

Velooity limit

Acceleration time

Deceleration time

Immediate stop deceleration time

Torque limit

STOP input deceleration processing

Circular interpolation allowable error range

=N A= e N~ e e

Others

Velocity Change

Impossible

O: ftems to be set always
A: fems to be set as needed
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[{Control details]

MELSEC-A

The servo commands and the related control contents are summarized

in the table below:

Command R otsa?irgﬁ lg’ill?et:{ion Center Angle Positioning Path
Positioning
ABS O path
oW Start point € 5 < 1g0° -
INC N Radius R X"
Center point
"< @< 180°
t. int
ABS _ o Radius R Center pein
cow Start point End point
ING A Pp(::::ioning
ABS C) Posltioning path
CW
Start point A2l End point
INC O @p"‘w’ Center point
180° < 8 < 360°
Ge Int
ABS Q/‘ Start polnt a’g‘a. Ijt.'E':\%npolnt
CCw
INC Qf‘ Positioning path
7-30
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Absolute mode control (ABS ¢ ,ABS (3 ,ABS < ,ABS ¢ )

(1) Circular interpolation is executed from the present address to the
end point address along an arc of the designated radius.

(2) The center point of the arc is the intersection point between the
perpendicular bisector of the line defined by the start and end
points and the arc of the designated radius R drawn around the
start point.

**[  ]: The data to be set
Forward direction

Resulting travel of X/Y circular
interpoiation centrol

A [End peoint address (X1, Y1}]

Start point
address

Reverse B Arc center
direction - Dll(XU, ve) - Forward direction

Reverse direction

Fig. 7.10 Circular Interpolation in the Absolute Mode

(3) Setting range of end point address: 228 tg 223

(4) Maximum radius: 22°

Maximum are

0
_ BRadiusR

Center of arc

Fig. 7.11 Maximum Arc

7-3
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[Program example]

The program for executing circular interpolation control by designat-
ing the radius is explained below.

{1) System configuration

Circular inter-
clation control

' /_ AT4B / Z gexecuted

r /r |
I

AB1P AT3CPU | ATOSF

modle 0 ¢
0a e

I_ Positioning start instruction (X80)

(2) Positioning addresses and controlled axes

Positioning control executed by the servo motors for axis 1 and
axis 2 is illustrated below.

Positicning direction of axis 2 (ferward directicn)

f

1 Pesitioning celled by servo
program No. 41

500007 -~---- =2 -~ = == == ~=x End point (100000, 50000)

30000 §-- Start point E
LN [10000, 30000) i ‘
! i
: ; Positioning direction of
(Reverse direction) { - + st (f directic
oo Oh{ﬁ o0 }(adius 100000 axis 1 (ferward direction}
s10 P ] 80000
Reverse direction Arc center

(3) Positioning conditions

(a) The positioning conditions are indicated below.

Servo Program No.
ltem
No, 41
Positioning mode Absolute
Positioning velocity 1000

(b) Positioning start
Leading edge (OFF - ON) of X80

7-32 —
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(4) Timing chart

The timing chart for circular interpolation control called by the No.
41 servo program is indicated below.

\f 2 Servo program No. 51

ON

PC ready (M2000) OFF| ON

Start instruction X80 OFF

i
}
[}
1
1
[
*
1
1
T
1
r
]
1
1
1

DSFRP command

HON
2001 CFF /A ON

Start receive ﬂ
Mggggﬂd_

(8) Servo program

Servo program No. 41, which calls the circular interpolation con-
trol, is indicated below.

<K41> —
Circular interpolation control with
ABS assist-point designation
AXIS-1, 100000 ] [ Axis controlled: Axis 1 and Axis 2
AXIS-2, 50000 End point address Axis 1: 100000
VELOCITY 1000 _lv Axis 2: 50000
RADIUS 80000 Positioning velocity : 1000
Radius : BDODO

(6) Sequence program example

The sequence program used to execute the servo program is
indicated below,

PC ready (M2000) ON

CIRCUIT END

H9839
f CH266487
Detection of X80 leading
%ese edge
2 k CPLS M4 1 ]-$
Servo program Ne, 41
e start instruction flag
6f—t ——SET M43 H  (M43) is set at the rising
edge of X80
Serve program No, 41
gRlggre Nép  nzpal nages cosFk b1z &1 3f  execution request
} M43 is reset after the

—CRST M43 X completion of the ex-
ecution request for
setvo program No. 41
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7.7 Circular Interpolation Control by Designating the Center

in this control mode, circular interpolation control is executed by
designating the end point address and the arc center.

Circular interpolation control by designating the arc center is executed
in the absolute mode or incremental mode called by the servo com-

mand
(ABS () |, ABS W} , ABS
INS  ,INS ).

, ABS LINS (), INS 4

il

Servo Command

[ABS- [ABS- [INC- [INC-
Yy 1 ! Yy ] Al

Positioning Control Mode

Absolute : Incremental

Number of axes to be controlled

Processing
Contents

Common

Parameter block No.

Axis

Addressftravel distance

Command velocity

Dwelt time

M code

lB|lO|lO[OCI]N

Torque limit

Circular
interpola-
tion

Assist-point

Radius

Center

Parameter
block

Control unit

Velocity limit

Acceleration time

Deceleration time

Immediate stop deceleration time

Torque limit

STOP input deceleration processing

Circular interpolation allowabls error range

B0

Others

Velocity Change

Impossible

Q: ltems to be set always
A: tems to be set as needed
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[Contro] details]

The servo commands and the related control contents are summarized
in the table below:

Command

Servo Motor
Rotation Direction

Center Angle

Positioning Path

aBs ()

/ﬂositioning path
Start point« 0 "< § =1802> End point
~ ”

~

s

cW
NG ()
aBs U}
cowW
[N IS

0° < § < 360°

™ Center point

Start point 6=< g g',gg\" End point
Positioning path

L~ Center point

- ~

Absolute mode control (ABS (%)

,ABS (4 )

(1)

Circular interpolation is executed from the start point address to

the end peint address along the arc which has its radjus defined

by the distance between the start point address and the desig-
nated center point address.

Start p

Reverse dire

Forward direction

oint address

. (X0, YO)
ction

"l
Resulting travel of X/Y circular
interpolatien control

~

Radius R

ositioning velocity

0

Reverse direction

N

[Center of arc]

[End point address (X1, Y1)]

Forward direction

]: The data to be set

Fig. 7.12 Circular Interpeolation in the Absolute Mode

1B {NA) 662334
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(2) Positioning along a

full circle is possible by designating the same

address for the end point as for the start point,

Forward dire
'y

ction

[Center of arc}

(start point address = end peint address)

Reverse direction -

L 4

* Forward direction

Reverse direction

Fig. 7.13

Positioning Along a Full Circle

(3) Setting range of end point address and arc center: ~228 10 228

(4) Maximum radius; 2%°

Arc center

Maximum arc

0
/ Radius R l

F

ig. 7.14 Maximum Arc

18 {NA) 66233-A
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Incremental mode control (INC (-3 | INC &} )

(1) Circular interpolation is executed from the start address to the
end point along an arc; the radius of the arc is defined by the
distance between the start point and the designated center point.

*[ 1: Datato be set

Forward direction

P

Resulting travel in X/Y circular interpolation (INC (*} mode)

S

[Pesitioning velocity]

Reverse diraction = 3 -
Zero point | Start point\ )
[Arc conter point]

Reversa direction

[End point address (X1, ¥1)]

INC (2}
Fig. 7.15 Circular Interpolation in the Incremental Mode (INC (.} )

(2) Positioning along a full circle is possible by setting (0, 0} for the
end point address.

Forward direction

/<‘L (INC () mode)

Arc canter

Reverse direction l 4 Forward direction

Reverse direction O &3 mode)

Fig. 7.16 Positioning Along a Full Circle

18 {NA) B6233-A
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(3) Setting range for arc center and axis travel distance to end point:
0 to +/-2%°

(4) Maximum radius: 253

If a designated end pgint or arc center causes the radius to
become greater than 2 3, an error will occur at the start of inter-
polation; the error code (107) is stored in the data register,

Radius R |

Arc center

Fig. 7.17 Maximum Arc

[Program example]

The program for carrying out circular interpolation control by desig-
nating the arc center is explained below.

(1) System configuration
Circular inter-

pelation control
/_ A74B / ; 1$ executed

[ e | bt |

AgtP AT3CPU | A7OSF

supplY | xgo
' |

O0l | e

L_ Positioning start instruction (X80)

[

1B {NA) BEZIZ-A
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(2) Positioning addresses and controlled axes

Pasitioning control executed by the servo motors for axis 1 and
axis 2 is.illustrated below.

Positicning direction of axis 2 (ferward direction)

L .
Start point address
| (11459, 30000)

» . Positioning called by serve
program No. 51

300007 - - ¥ ' [End point address] (78541, 30000)
N A Ui -
1 1 1
! I {Arc center address)
! | (45000, 20000)
. . - —t » Positioning direction of
0t 10080 45000 78541

axis 1 {forward direction)

(3) Positioning conditions

(a) The positioning conditions are indicated below.

Servo Program No.
[tem
Ne. 51
Positioning mode Absolute
Positioning vetocity 1000

(b) Positioning start

Leading edge {CFF —» ON) of X80

1B {NA) 66233-A
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(4) Timing chart

The timing chart for circular interpolation control called by No. 51
servo program is indicated below,

\f /_1: Servo program No. 51

ON

PC ready (M2000} OEI ON
OFF

Start instruction X80

DSFRP command

oY
Mao01-2 on

m2002-2EF I

Start receive

{5) Servo program

Servo program No. 51, which calls the circular interpolation con-
trol, is indicated below.

<K51> —
Circular interpolation control with
ABS (3 arc center
AXIS-1, 78541 Axis controlled: Axis 1 and Axis 2

I Axis 1: 78541
VELOCITY 1000 Axis 2: 30000
CENTER 1 45000 —]— Positioning velocity: 1000
CENTER 2 20000 :]—\_ Arc center address: Axis 1 45000
| Axis 2 20000

AXIS-2, 30000 End point address

(6) Sequence program example

The sequence program used to execute the servo program is
indicated below.

cnzegey PC ready (M2000) ON

tPLs M5t 3 Detectionof X80 leading

edge

a7
LA

- Serve program No. 51
LSET

s "S5T tart instruction flag
{M53) is set at the rising
M2001 M2p02 P K edge of X80

3 = —LOSFR D12 51 O

T

CIRCUIT END

Servo program No. 51
execution request

~ MS53 is reset after the
CRET  MS3 H completion of the ex-
ecution request for
serve program No. 51

1B (NA) 66233-A
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7.8 One-axis incremental Feed Control

In the incremental feed control mode, positioning control is-executed
to feed the axis designated by the sequence program positioning
instruction the designated travel distance from the present position.

The incremental feed control mode is called by servo command FEED-
1.

Servo Command [FEED-1]

Positioning Control Mede Incremental

Number of axes to be controfled? 1

Parameter block No.
Axis

Address/ftravel distance

Common | Command velocity
Dwell time
M code

|| O|O] &

Torque limit

Assist-point
Circular P
interpola- | Radius
tion

Center

Processing

Contents Control units

Velocity limit
Acceleration time

Parameter Deceleration time

block

Immediate stop deceleration time

Torque limit

=== - o =

STOP input deceleration processing

Circular interpolation allowable error range

Others

Velocity Change Possible

O: ems to be set always
A: tems to be set as needed

IB {NA} 66233-A
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[Control contents]

(1) Taking the present position as the reference position (0),
positioning control is executed to feed the axis the designated
distance. o

(2) The positioning direction is determined by the plus or minus sign
preceding the designated travel distance,

{a) Plus (+) !
Positioning in the forward direction (addresses increasing)
{b) Minus (-)

Positioning in the reverse direction (addresses decreasing)

Positioning control direction | IOperation timing l

Present Incremental feed called by the FEED-1 ¢command

position
Reverse Forward
direction direction

({Positioning (Positioning
direction: direction:
Axis travel dis- Axis travel dis-

<

- 1

tance preceded tance freceded
by a minus (-) by a plus (+) DSFRP
sign) sign) command

Fig. 7.18 One-axis Incremental Feed Control

[POINT |

Do not set *0" for the travel distance in incremental feed.

If 0" is set for incremental feed distance, the incremental feed is
completed before incrementat feed is executed.

1B (NA) 66233-A
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[Program example]

The program used to execute one-axis incremental feed control
repeatedly is explained below.

(1) System configuration

Incremental feed
control is executed

a81P | a7acPu | AvosF | !
Axis 1 Axis 2 Axis 3 | Axis 4 i
I

Fower | AX40

supply
module X80
|

-[I D XeF

I_ Positioning stari instruction (X80)

{2) Incremental feed control conditions

(a) The incremental feed control conditions are indicated below,

ftem Setting

Servo program No. Neo. 30¢
Centrolled axis Axis 4
Control velocity 10000
Axis travel distance 100000

(b) Incremental feed start instruction
Leading edge (OFF - ON) of X80
{(c) Incremental feed end instruction

Trailing edge (OFF - ON) of X81

1B (NA} 86233-A
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(3) Timing chart

The timing chart of the incremental feed called by servo program

No. 300

is illustrated below.

Servo program No. 300

PC ready (M2000) J
Stast Instruction X801

DSFRP command

—

"3 i
w|-=m P

0

Start receive (M2004)

=

=

(4) Servo program example

Servo program No. 300, which calls the incremental feed control,
is indicated below.

FEED 1
AXIS-4,
VELOCITY

| . 1-axis incremental feed control
80000 Axis controlied : Axis 4
10000 Positioning address : 80000
Positioning velogity : 10000

{5) Sequence program example

The sequence program used to execute the servo program is
indicated below,

~CH2888D PC ready ON

]

18

28

CIRCU

{PLS Niee I Servo program No. 300
start instruction flag

{M301) is set at the

rising edge of X80

L}

74 N2004

—{5FT M38! X

£DSFR D4 f00 o M301 is reset after the

L
T

completion of the ex
ecution request for
servo program No, 300

IT END

LRST  M381
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7.9 Incremental Feed Control in the Two-axis Linear Interpolation Mode

In this contral mode, incremental feed control is executed with the two
axes designated by the sequence program positioning instruction
from the present position to the designated position; the motion of the

two axes is controlled in the two-axis linear interpolation mode.

Incremental feed contral in the two-axis linear interpolation mode is

called by servo command FEED-2.

Servo Command

{FEED-2)]

Positioning Control Mode

Incremental

Number of axes to be controlled

2

Processing
Contents

Common

Parameter block No.

Axis

Addressftravel distance

Command velocity

Dwell time

M code

=lO|O|O>

Torque limit

Circular
interpola-
tien

Assist-point

Radius

Center

Parameter
block

Contro! units

Velocity limit

Acceleration time

Decelaration time

Immediate stop deceleration time

Torque limit

STOP input deceleration processing

=R = e =

Circular interpolation allowable error range

Cthets

Velocity Change

Possible

O: kems to be set always
A: tems to be set needed

18 {NA) B6233-A
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[Control contents]

(1) Positioning control is executed from the present position, which
is taken as "0", to the position defined by the travel distance and
direction in the servo program.

(2) Positioning direction is determined by the plus or minus sign
preceding the designated travel distance of each axis.

(a) Pilus (+)
Positioning in the forward direction (addresses increasing)
(b} Minus (-)

Positioning in the reverse direction (addresses decreasing)

r Positioning contrel directioﬂ | Operation timing I
v Incremental feed called by FEED-2
Forward direction
“a g [Command L ,(
_______ velocity]
1
[Y-axis travel | [Positioning >t
distance] \ direction] ! :
! f
Reverse :Forward direction :
direction ° 0 (x-axis travel distance] DSFRP !
v A command

Reverse direction

Presant position

Fig. 7.19 Incremental Feed in 2-axis Linear Interpolation Mode

POINTl

Do not set "0" for the travel distance in incremental feed.

If "0" is set for incremental feed distance, the following processing
will oceur.,

(a) If the setting is "0" for both axes, incremental feed is com-
pleted before incremental feed is executed.

{b) If "0" is set for either of the axes, the cther axis is moved;
incremental feed is, however, not carried in the correct
positioning velocity.

1B [NA) €6233-A
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[Program example]

The program used to execute incremental feed control in the 2-axis
linear interpoiation mode is explained below.

{1) System configuration

AB1P A73CPU

Power | AX40

supply
module X80
|

sl XeF

L_ Positioning start instruction {X80)

(2) Incremental feed control conditions

Incremental
feed control

/ 7 is executed

r a7
I
|

(a) Theincremental feed control conditions are indicated below.

l_ ltem Setting
Servo program No. Neo. 310
Controlled velocity 10000

Control axis Axis 2 Axis 3

Axis travel distance

500000 300000

{b) Incremental feed start instruction

Leading edge (OFF —» ON) of X80

18 {NA) BB233-A
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{3) Timing chart

The timing chart for incremental feed in the 2-axis linear interpola-

tion mode called by servo program No, 310 is illustrated below.

DSFRP command

0
Start receive (M2002)

%
’] / Servo program No. 310

PC ready (M2000)

Start instruction X80

|
oN

] ' ! |
1 1 1 1
OFF | J i J
1 1
ON ! I 1 :
OFF 1 i \ ]
: ] I I
1 ! 1
ON ' 1
FF

OFF
Start receive (M2003)

 ON J El

(4) Servo program example

Servo program No. 310, which calls the incremental feed control

in the 2-axis linear interpolation mode, is indicated below.

<K310>

FEED-2

AXIS-2,
AXI8-3,
VELOCITY

500000
300000
10000

\HH\‘=h\

Axis controlled
Axis travel distance : [

Incremental feed control in the
2-axis linear interpolation mode

: Axis 2, Axis 3

Positioning velocity :

Axis 2 500000
Axis 3 300000

10000

()

Sequence program example

The sequence program used to execute the servo program is

indicated below.

FEEE

LEL
Pl

H3l@
e—ik

LPLS

M3B74 M311 a2 N2@e3
gl NoP7E M3 NM3go2 wip

LSET

P
—{DSFR D23

CIRCUIT EHND

LR5T

MZ2882

H318 H

M311 N

810 3

M311 H

PC ready ON

Servo program No. 310
start instruction flag
(M311) is set at the
rising edge of X80

Servo program No. 310

‘execution request

M311 is reset after the
completion of the ex-
ecution regquest for
servo program No. 310

B [NA) 66233-A
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7.10 Incremental Feed Control In Three-Axis Linear Interpolation Mode

In this control mode, incremental feed control is executed with the
three axes designated by the sequence program positioning instruc-
tion from the present position to the designated position; the travel of
the two axes is controlled in the two-axis linear interpolation mode.

Incremental feed control in the three-axis linear interpolation mode is
called by servo command FEED-3.

Servo Command [FEED-3]

Positioning Control Mode Incremental

Number of axes to be controlled 3

Parameter block No,
Axis

Address/travel distance

Common | Command velocity
Owell time
M code

Torque limit

(| C|C|IO|F

Assist-point
Circular P
interpola- | Radius
ticn

Center

Processing

Contents Control units

Velocity limit

Acceleration time

Parameter Deceleration time
block

Immediate stop deceleration time

Torque limit

le|e|s|F|>

STOP input deceleration processing

Circular interpolation allowable error range

Others

Velocity Change Possible

O: ltems to be set always
A: ltems to be set as needed
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{1) Positioning control is executed from the present position, which
is taken as "0, to the position defined by the travel distance and

direction in the servo program.

(2) Positioning direction is determined by the plus or minus sign
preceding the designated travel distance of each axis.

(a) Plus (+)

Positioning in the forward direction (addresses increasing)
(b) Minus (-)

Positioning in the reverse direction (addresses decreasing)

. [iositioning control directionJ

Forward diraction
4
e

N
1N
A
Forward : N,

diraction :

[Z-axis aravel:
distance] _

g

__-)‘_‘_.

-

Eperation timing l

Reverse direction

1

Reverse direction
Reverse

diraction

Al

v

[Positioning direction]

fCommand~|— — —
velocity]

incremental feed called by FEED-3

[\

{Y-axis travel distance]

Forward direction

DSFARP command

[X-axis travel distance]

Fig. 7. 20 Incremental Feed in 3-axis Linear Interpolation Mode

POINTl

(a)
(b)

Do not set 0" for the travel distance in incremental feed.

If *0* is set for incremental feed distance, processing is as indi-
cated below:

If the setting is "0" for all axes, incremental feed is completed
before incremental teed is executed,

If "0" is set for one of the three axes, the other axes are
moved; incremental feed is, however, not executed in the
correct positioning velocity.

18 (NA) 66233-A
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[Program example]

The program used to execute incremental feed control in the 3-axis
linear interpolation mode is explained below.

(1} System configuration

—

Incremental
feed control

AT4B / / 7 is executed
- iin | i

- ar

s g B o O
1[MN|it;msz|”|m
JOREOROINO

i ] | U
[?Axissl taxise | [Ads7 |

® ® ®» ®

0] XeF

As1P ATACPU | ATOSF
] ]
‘ {
,— ABSB
Power | AX40
supply
madule X80
!

I; Positioning start instruction (X80)

{(2) Incremental feed control conditions

(a) Theincremental feed control conditions are indicated below,

tem Setting
Servo program No. No. 320
Control velocity 1000
Controlled axis Axis 1 | Axis2 | Axis3
Axis travel distance 50000 | 40000 | 30000

(b) Incremental feed start instruction

Leading edge (OFF — ON) of X80

1B (NA) B6233-A



7. POSITIONING CONTROL / MELSEC-A

(3) Timing chart

The timing chart for incrementai feed in the 3-axis linear interpola-
tion mode called by servo program No. 320 is illustrated below.

Servo program No, 320

;t

%—_—.<

PC ready (M2000) OF—E—J ON
A i OFF

Start instruction X80

DSFRP ¢command

Start receive (M2001)

6
=

Start receive (M2002)

Start receive (M2003)

(4) Servo program example

Servo program No. 320, which calls the incremental feed control
in the 3-axis linear interpolation mode, is indicated below.

Incremental feed control in the
FEED-3 3-axis linear interpolation mode
AXIS-1, 50000 Axis controlled: Axis 1, Axis 2, Axis 3
AX1S-2, 4000 Axis 1 5000
AXIS-3, 30000 Positioning address: Axis 2 4000 -
VELOCITY 1000 \ Axis 33000
Positioning velocity: 1000

1B (NA) 86233-A
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(5) SBequence program example

MELSEC-A

The sequence program used to execute the servo program is
indicated below.

2— LPLS
RS —{SET

M9874 M322 M2eel MZDeZ Mza@3
8— P} H 3 H

p
{0SFR D123

CIRCUIT END

—LRST

M2086>4

M3zi H

M322 H

PC ready ON

Detection of X80 leading
edge

Servo program No, 320
start tnstruction flag
(M322) is se! at the
rising edge of X80

Serve program No. 320
execution request

M322 is reset after the
completion of the ex-
ecution request for
servo program No. 320

IB {NA} 66233-A
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7.11 Velocity Control

The velocity of the axis designated by the sequence program is con-

trolled.

Velocity control is executed by designating the servo command [VF

(forward) and VR (reverse)].

Servo Command

[VF]

{VR]

Pasitioning Control Mode

Number of axes to be controlled

Processing
Contents

Common

Parameter block No.

Axis

Address/travel distance

Command velocity

Dwell time

M code

Torque limit

Circular
interpola-
tion

Assist-point

Radius

Center

Parameter
block

Controf units

Velocity limit

Acceleration time

Deceleration time

Immediate stop deceleration time

Torgque limit

STOP input deceleration processing

MEPA AR A EdRd

Circular interpolation allowable error range

Cthers

Velocity Change

Possible

O: lterns to be set always
A: tems to be set as needed
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[Control details]

(1) After motor rotation is started, the motor is controlled at the
designated velocity until a stop instruction is input,

(a) VF ..... Start of forward motion
(b) VR ..... Start of reverse motion

(2} The present value remains "0"

vV 1\
Receiving stop
Setvelocity |- - — — - oo - instruction
Start of
velocity
controf Cperation velocity
Step
————— -

Fig. 7.21 Velocity Control

(3) Stop instruction and stop processing

The stop instructions used in the velocity control mode and the
corresponding stop processing are summarized in the table
below.

Table 7.1 Stop Instructions and Stop Processing

Stop Instruction Stop Cendition Axis Stop Processing

External stop sig- Deceleration and stop controlled by the

nal “stop processing when stop signal is
input* set in the parameter block.

Stop instruction Desig- | Deceleration and stop controlled by the

(Yn0) OFF - ON nated | *stop deceleration time* set in the

axis parameter block.

Immediate stop * Deceleraticn and stop controlled by the

instruction (Yn1) ‘immediate stop deceleration time" set
in the parameter block,

Emergency stop* Deceleration and stop controlled by the

signal from a Key input All axes | ‘immediate stop deceleration time” set

peripheral device in the parameter block.

POINT

* These instructions are effective during deceleration due to an
external STOP signai or stop instruction (Yn0). The deceleration
processing is carried out according to the *immediate stop
deceleration time® when the stop condition is received.

P Velocity limit

________ +=1
1N e External STOP signal or stop instruction
s \

|
Operation velocity

Emergency stop signal given by a peripheral

I
I
I
I
I .

1 device or an immediate stop instruction
1

1

1B {NA) B6233-A
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[Caution]

(1) With the absolute value system, the command present position
data is not reset to "0" after the execution of the velocity control
if the following operation is executed.

(a) Resetting with the RUN key switch
(b} Turning the servo power on

(2) Itis not possible to set the dwell time.

[Program example]

The servo program that calls the velocity control mode is explained
below,

(1) System configuration

Velocity control is

A74B / executed

r hl

AB1P ATICPU | ATOSF

1
| S ] _{ ]
i[ads1]: [aus2] [anss] [As4]
! 1

/— A65B - @

Power | AX40

supply
module X;ID

oo e

1_ Positioning start instruction (X80)

(2) Velocity control conditions

(a) Velocity control conditions are indicated below.

temn Setting
Servo program No. No. 91
Control axis Axis 1
Control velocity 3000
Rotation direction Forward

{b) Velocity control start instruction
Leading edge {OFF — ON}) of X80
(c) Stop instruction

Trailing edge (ON -» OFF) of X80

1B (NA) 66233-A
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{3} Timing chart

The timing chart for velocity control called by the servo program
No. 91 is indicated below.

Velocity control called by

/,/ servo program No. 91// Receiving stop

instruction

ON

T

l

PC ready (M20Q00) CE’
CN

OFF

Start instruction X80

N

OFF

DSFRP command

L

Start receive M2001

OFF

Stop instruction YO

(4) Servo program

Servo program No. 91, which calls the velocity control, is indi-
cated below.

<Kg1> 1

VvF Velocity control (forward)
AXIS-1 —— Axis controlled: Axis 1
VELOCITY 3000 | Positicning velocity: 3000

1B {NA) BE233-A
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(5) Sequence program

The sequence program used to execute the servo program is
indicated below.

39
o8 chzeaes] PG ready (M2000) ON
X988 - Detection of X80 leading
2—if PLS K91 H  ogge
- —{SET  M94 Detection of X80 trailing
edge
K3l Servo No. 91
7t {SET  H93 3 pregram No.
start instruction flag
(M93) is set at the lead-
M9B74 K93  M2001 P K Ing edge of X80,
Ip—{b——i} H— £BSFR D1 91 Servo program No. 91
execution request
B - M93 is reset after the
TRST 93 3 completion of the ex-
ecution request for
serve program No. 91.
29 "9;? LSET Y889 3 Step instruction Y00
{¥n0) is turned on at the
trailing edge of X80.
22 Hz;?al “:? {RST Y088 3 The stop Instruction
(YOO) is turned off when
Axis 1 stops,

IB (NA) 66233-A



7. POSITIONING CONTROL

7.12 Velocity/Position Switchover (V/P) Control

7.12.1 Starting V/P control

The control mode is changed from velocity control to position control
for the axis designated by the sequence program positioning instruc-
tion.

V/P contro! is called by the following servo commands: [VPF (forward
rotation), VPR (reverse rotation), VPSTART (re-start)].

Servo Command [VPF] I [VPR]

Positioning Control Mode Incremental

Number of axes te be controlled 1

Parameter block No.
Axis

Address/ftravel distance

Commen | Command velocity
Dwell time
M code

B> |O|OC| &

Torque limit

. Assist-point
Circular
interpela- | Radius
tion

Center

Processing

Contents Control units

Velocity limit

Acceleration time

Parameter Deceleration time
block

Immediate stop deceleration time

Torque limit

| BB B

STOP input deceleration processing

Circular interpolation allowable error range

Others

Velocity Change Possible

O: tems to be set always
Al fterns to be set as needed
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[Control detalls]

(1) Just after the servo motor starts, the control starts in the velocity
control mode; the control mode is then changed to position
control when the external CHANGE signal is received. After the
control mode is changed to position control, positioning is ex-
ecuted to move the axis the designated distance.

(a) VPF ..... Start in the forward direction (addresses increasing)
{b) VPR..... Start in the forward direction (addresses decreasing)

(2) The external CHANGE signal is effective while Yn5 (V/P control
enabled) is on.

If Yn5 is turned on after the CHANGE signal is turned on, the
control mode remains in as velocity control.

_— Set axis travel distance

L/

[Veloéity control mode] :_[Positionlcontrol mode]

F‘ l‘ _-i

1 T

l Fon | —

I
V/P control enabled signal EF_\_! i -
Yns X i £
External CHANGE signal T

(3) The command position data is updated in the velocity control
mode.

The command position data is calculated the after the stop as
indicated below.

Command position Address before the Axis travel distance
data afterthe stop | = start of velocity control | + during velocity control

+ Axis travel distance
during position control

The external CHANGE signal is the signal input to the DOG/CHANGE terminal on the
A70SF. For details, refer to the A73CPU User's Manual,
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7. POSITIONING CONTROL

(4) Changing the set axis travel distance during velocity control

After starting the V/P control mode, it is possible to change the
set axis travel distance in the position control mode. Follow the
steps below.

(a) The axis travel distance is indirectly set with the servo pro-
gram by the data registers (2 word register) as indicated

below.
s | Do | D e vel Disnse | pois | O | O e Sl Digtance
No. D;;g;;c‘fon UppDe; tEigit Lcw;;tgigh Ne. D;:Fg]:'l?uton UppDear 1Eigit Lovg;tgigit
1 D815 0816 D815 5 DBg5 D898 D895
2 D&3s D836 D835 8 D915 D916 D915
3 D855 D856 D855 7 D935 D936 D935
4 D87s DB76 D875 8 Dg55 D956 Dass
| Example o
i The servo program which calls the following control is shown below:
Axis controlled :  Axis 4, i
Velocity control @ Velocity of 50000 in the forward direction
Position control :  Axis travel distances set for D875 and D876 |
i The control starts in the velocity control mode and is changed to
the position control when the external CHANGE signal is turned on. .
<Kit1>
E VPE Indirect designation of E
': AXIS-4, Da7s axis travel distance E
VELOGITY 50000
| |
L e e e e e .
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{b) The sequence program stores the axis travel distance to the
travel distance change data registers while velocity control is
executed. The axis travel distance stored in the designated
axis travel distance change data register is set as the axis
travel distance for position control when the external
CHANGE signal is turned on,

v 4 Velocity control Position control

) I Axis travel distance can be changed

ON
External CHANGE signal oFF J—l

Axis travel distance
{
change data register Pr_X_P2 X__Ps

P2 is set as travel distance

(5) Axis travel distance data storage area

The distance that an axis has moved in the position control mode
is stored in the area storing travelling distance after near-zero
point signal is turned on. Refer to Section 3.4.1,
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[Caution]

(1) ltems checked when the external CHANGE signal is turned on

The contrel mode will only be changed from velocity control to
position control when the CHANGE signal is turned on when all
of the following conditions are met.

(a) Start receive flag (M200n) is set.

{b) Started in the V/P control mode and the current control is
executed in the velocity control mode.

(c) The V/P control enabled signal (Yn5) is on.
(2) Cases where velocity control is skipped

If both the Yn5 and CHANGE signals are on when the control is
started, only position control is executed.

In this case, the velocity control signal {Yn4) is not turned on.

if both the Yn5 and CHANGE signals are
on at the start of contrel, only positien

‘ i control is executed,

b

Velocity of pesition ¢change flag
(Yns)

Yelocity of position change signal
(CHANGE)

DSFRP command !
Velacity control signal fXnd) LA: O

Velocity of position change latch CFF ™4
{Yn%)

1B (NA) BB233-A
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(3) If "set travel distance in position control* *deceleration distance",

(@) if the axis travel distance is smaller than the distance required
for deceleration for the current velocity, deceleration process-
ing is executed at the point where the CHANGE signal is input.

(b) The difference between the distance travelled to "decelerate

to stop* and the axis travel distance in the position control
mode is the overrun distance.

In this case, the error detection signal (Xn7) is turned on and
the error code (209) is stored in the data register.

(c) The positioning complete signal (Xn1) is not turned on.

v Axis travel distance in the
position control mode
Overrun

I oN | -t

Valocity of pesition ¢change flag OFF
(¥ns) ON

. - tamal OFF
Velocity of position change signa
(CHANGE) o ON
Error detection (Xn7)

OFF

Positioning complete (Xn1)

(4) Stroke limit check

While the control is in the velocity control mode, stroke limit is not
checked,

If the axis travel distance exceeds the stroke limit, & minor error
(error code: 210) occurs when the control mode is changed to
position control and the axis decelerates and stops.
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[Program example]

The program which calls the V/P control is explained below.

(1) System configuration

V/P control is

A74B executed
I ] 1 -
ABTP ATICFL | ATOSE l Axis 1 ] IAxxs 2 ] l Axis 3 ] [ Axis 4 ]
kﬂ D I
[2uds 5 | :[Axissl: [axis7] [axiss]
/—— AB5B ] “® 3 @
Power | AX40
sz | an
|

—-D [l X6F

(2)

I__ Start instruction (X80Q)

Positioning conditions

(a) The positioning conditions are indicated below.

ltem Setting
Servo program No. 101
Control aﬂis Axis B
Axis travel distance in positien control mode 40000
Control velocity 1000

(b) Start instruction of position control

Leading edge (OFF -» ONj} of X80
(c) Velocity/position control change enabled flag ... Y55
Timing chart

The timing for the control mode to change from velocity to posi-
tion control is indicated below.

MELSEC-A

o~ Servo program No. 101

[\

10000 -~

[ .

PC ready (M2000) |0J i

Start instruction X80

DSFRP instruction

Start receive M2004

[3 1 1 T
1sec | 1 sec !
|l | I--—-JI h
tog ': !
1 ] 1
) o .
1 1 1 1]
1 1 1 1 ]
1 H i T
| [ 1 :
t dh
1 ]
1

765
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(4) Servo program

Servo program No. 101, which calls the V/P control, is indicated

below.
<Ki0i> —1—
VPF L V/P control
AXIS-6 40000 Axis used 1 Axis 6
VELOCITY 1000 Axis travel distance : 40000
DWELL 100 s Positioning velocity  : 1000
Dwell 1100

(5) Sequence program

The sequence program used to execute the servo program is
indicated below.

o M5p32
2FEE§E— ~CPLS
- —{SET
?m? ! LSET
9‘—H2|M?—2 HZ:?BB —EDSFPR D6
= £RST
20175925 cPLF
24 ul 1:?3 {RST
CIRCUIT END

H260082

Hi81 N

Y8535 H

Mie2 H

Mi82z N

1i193 H

Y835 H

PC ready {M2000) ON

Detection of X80 leading
edge

Turning the V/P control
enabled flag (Y55) on.

Servo program No. 101
start instruction flag
{M102) is set at the lead-
ing edge of X80

Servo program No, 101
execution request

M102 is reset after the
the completion of the ex-
ecution request for
servo program No. 101

The V/P contrel enable
flag (Y55) is reset at the
completion of V/P con-
trol
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7.12.2 Restart after stopping before completion

MELSEC-A

Restart of the control is possible after stopping an axis with the stop

instruction during V/P control.

For restart, servo instruction VPSTART is used.

Processing
Contents

Serve Command [VPSTART]
Positioning Control Mode
Number of axes to be controlied
Parameter block No.
Axis O

Address/travel distance

Common | Command velocity
Dwell time
M cede
Torque limit
Gireular Assist-point
interpola- | Radius
tion Center
Control units
Velocity limit
Acceleration time
Parameter | Deceleration time
block Immediate stop deceleration time
Torque limit
STOP input deceleration processing
Circular interpolation allowable error range
Cthers

Velocity change

O: items to be set always
A: tems to be set as needed
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[Control details]

(1} Control stopped before completion of the V/P control can be
restarted.

(2) Restart control using the VPSTART command is possible regard-
less of when the control is stopped, during velocity control or
position control.

(a) If the control has been stopped before completion of the
velocity control mode, the control is restarted in the velocity
control mode; when the externai CHANGE signal is turned on,
the control mode is changed to position control.

(The control contents after restart are the same as those of
the V/P control. For details, refer to Section 7.11.1.)

Operaﬂon velocity Recelving of stop CHANGE signal ON

/instruction Set axis travel
Start of V/P 7 distance
contro! Stop
Restart Stop
| Veiocity control it [ Velocity control  Position control I
DSFRP command : |
]
/!
i

VPE/VPR command

4]

VPSTART command

o)
=
-- - |-—-|---

OFF ,

Yn5S

Fig. 7.22 Restart in the Velocity Control Mode

(b) If the control has been stopped before completion in the
position control mode, the control is restarted in the posmon
control mode; posmonmg at the point defined by the set axis
travel dlstance is executed.

Axis travel distance after restart is indicated below:

Axis travel distance Set axis travel Axis trave! distance

after restart (P2) = distance (P} ~ | prior to stop (P1)

1B (NA) B6233-A
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*t P1 indicates the distance

) o meoved before stop.
CHANGE signal ON  Receiving stop  x2 p2 jndicates the distance

Operation velocity Instruction to move after restart,

Start of V/P control Restart

-/; Stop //}2 \ t

[ - I 1
R—iVelocity control Position ccmtrollI Position control
DSFRP command d_i o
VPE/VPR command ;
1
VPSTART command o 3
OFF [
Yns
Fig. 7.23 Restart in the Position Control Mode
(3) When the control is restarted, an axis is controlled at the velocity
registered when the VPF/VPR command is executed.
Therefore, if the velocity is changed after the start of the V/P
control and before the stop, the control is restarted at the velocity
registered when the VPF/VPR command is executed.
Cperati tocl
i Velocity changed peration veloclty
/ Stop instruction CHANGE signal CN
Set velocity [—----- ——— e e — - -

Restart

Velocity control | Velocity control
™l

|-<—>|<—b

Position control

Fig. 7.24 Restart After Changing Velocity
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[Program example]

The program that calls the restart after stop in V/P control is explained

below.

(1) System configuration

AP AT3CPU | A7OSF

/—ASSB N

Power | AX40

supply
module X80

i i

{

Start instruction (X80)
Stop instruction (X82)
Restart instruction (X81)

(2) Positioning conditions

(a) Positioning conditions are indicated below.

VP control is
executed

Pesiticning Conditions
ltem
V/P control Restart
Servo program No. 101 102
Control axis 6 6
Auxis travel distance in position control 40000 —
Control velocity 1000 —

{b) Positioning start

Leading edge (OFF - ON) of X80
(c) V/P control enable flag

Y55
(d) Restart

Leading edge (OFF - ON) of X81
(e) Stop instruction

Leading edge (OFF - ON) of X82
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{3) Timing chart

The operation timing of V/P control and restart is illustrated

below.

7. POSITIONING CONTROL / MELSEC-A

vV

CHANGE signal received

PC ready (M2000)

V/P control enable flag {Y55)

Start instruction (X80}
Restart instruction (X81)

DSFRP command

Start receive (M2006)

000F -~ -~~~
_ l Position 100ms
Veloeity control ! contro] /
| VAV AV ) , o
}ON H : :' i t
L :
I 1 : ;
! ' i L
! : : '
1 1 +
TON ™ : :
! . i :
| W ! :
} "ON L
1 ‘——__-‘—

External CHANGE signal
External stop instruction (X82)

Stop instruction flag (Y50) OFF

ON
EON{)

(4) Servo program

Servo programs No. 101 and No. 102, which call the V/P control

and restart control respectively, are explained below.

<K101>» —F——
VPF | V/P control
AXIS-6, 40000 Control axis : Axis 6
VELOCITY 1000 Axis travel distance : 40000
\ Velocity : 1000
VPSTART | Restart
AXIS 6 ——  Control axis Axis 6
771
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(5) Sequence program

The sequence program used to execute the servo programs is
indicated below.

s

PC ready (M2000) ON

X
225

CH2B88)] Detectlon of X80 leading

edge

LPLS  HEel Turning the V/P control
enable flag (¥Y55) on.

LSET Y855 3
Servo program No. 101

start instruction flag
(M102) is set at the lead-

n181

o
[

q
9

H3974 M192 M2gec

LSET 182 3 ing edge of X80.

Servo program No, 101
¥ execution request
—cosrk b 181 N

M102 is reset after the ‘
{RST  N182

completion of the ex-
ecution request for
servo program No. 101,

N2886 i
2= —CFLF H163 3 The V/P_control enable
flag (Y55) is reset at the
193 completion of V/P con-
e RST  ves5 3 trol.
Detection of X81 leading
edge
gl HEBL

—LPLS Hi184 )

Servo program No. 102

32

e CSET  N185 start instruction flag
(M105) is set at the lead-
ing edge of X81.

H9p74 M1pS M2966 rOSER D6 ka2 o Servo program No. 102

X882

execution request

{RST  Mie5 X M105 is reset after the
completion of the ex-
ecution request for
servo program No, 102,

CIRCUIT END

v858 O
Axis 6 stops when exter-
nal stop instruction is

turned on. ‘
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7.13 Velocity Change Control

(1) With a single start signal, positioning is executed while changing
the velocity at preset points.

(2) The velocity change points and corresponding velocity are set by
the servo program.

(3) By using the repeat command, it is possible to repeat the control
between the required velocity change points.

(4) The M code and torque limit can be changed at each velocity
change point.

7.13.1 Designation of velocity change control start, velocity change points, and end of control

Servo Command

Start | End

End Point Travel Distance
Address to End Paint

Velocity Change
Point

VSTART| VEND

ABS | aBS2 | ABsa | Nc1 | inc2 [ nca

VABS

VING

' Positioning Control Mode

Absolute Incremental

Ab-
solute

In-

tal

cremen-

Number of axes to be controlled

1 23| 1]2]s

Parameter block No.

Axis

Addressftrave! distance

Commeon | Command velocity

Dwell time

M code

Torque limit

(> ]|Ol0O]| 0O

Gircular Assist-point

interpola- | Radius

tion
Center

Control units

Processing ———
Contents Velocity limit

Acceleration time

Deceleration time

e

' Parameter | immediate stop decelera-
block tion time

Torque limit

STOP input deceleration
processing

| B

Circular interpolation al-
lowable error range

Cthers

Velocity change

Possible

O: ltems to be sst always

A: ltems to be set as needed
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[Control detalls]

Start and end of velocity change control

The following commands are used to start and end velocity éhange
control.

(1) VSTART
Starts the velocity change control,
(2) VEND

Ends the velocity change control.

Setting end point address and axis travel distance to the end point

The following commands are used to designate the end point address,
motion distance to the end point, positioning control mode, and
velocity to the end point.

(1) ABS-1/INC-1
Designates the one-axis straight line positioning control.
For details, refer to Section 7.2,
(2) ABS-2/INC-2
Designates the two-axis linear interpolation control.
For details, refer to Section 7.3.
(3) ABS-3/INC-3
Designates the three-axis linear interpolation control.

For details, refer to Section 7.4.

Setting the velocity change point

The following commands are used to designate the velocity change
points (address or axis travel distance) and velocity.

(1) VABS
Designates the velocity change points in the absolute mode.
(2) VINC

Designates the velocity change points in the incremental mode,
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Programming servo program and operation timing

The servo program which calls the velocity change control and the
operation timing are shown in Fig. 7.25.

[Servo program]

C Start D)
l < >
I Start of velocity change control VSTART
|
IE'nd address designation J_, ABS-2
AXIS-5, 60000
AXIS-6, 75000 }_ P
VELOCITY 2000
Velocity change point designa- [1VBAS
tion AXIS-E, 20000 p2
VELOCITY 8000
VBAS
AXIS-B, 60000 L P33
VELGCITY 6000
re all velocity chang L|vBAS
oints designated?
AXIS-B, 70000 —— P4

VELOCITY 4000

End of velocity change control l——- VEND

( End )

[Operation timing]
Axis 5 positioning direction
‘b P1
BUUUD]--—-~-——-—- P4-
] p3
[
1 1
t [}
! '1
I R
i .
1 | 'y
+ - + 170000, » Axis 6 positioning direction
0 20000 60000 « 80000
v : ! b
'y 1 ' M
| | Velocity change :
R iy~ point (P2) )
________ ' . Velocity change point
5000

_-r— — = —

Stop (P1)

—= 1
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[Caution]

(1) The number of controlled axes cannot be changed before com-
pletion.

(2) For the positioning control mode up to the velocity change point,
absolute (ABS[ ]) and incremental (INC[ ]) can be used in
combination.

{3) For the velocity change points, it is not possible to designate an
address that causes the axis travel direction to change.

If the axis travel direction changes, an error code (215) is
registered in the minor error storage register for each axis; the
axis decelerates and stops.

(4) The maximurm number of steps that can be designated in a single
velocity change control program is 768 steps which are ap-
proximately 100 points.

(5) At the start of the control, a stroke check is executed.

If the end point address is beyond the stroke limit, an error code
{(106) is registered in the minor error storage register for each
axis; control does not start.

(6) If the distance between the two velocity change points is short
and the axis reaches the next velocity change point while the
velocity is being changed, the velocity will not be changed.

(7) The M code is modal. Therefore, if an M code is not designated
at a velocity change point, the M code effective at the previous
point remains effective,
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[Program example]

(1} Servo program

Servo program No. 500 which calls the velocity change controi is
explained below.

<K50G > —L_

VSTART | Start of velocity change control

ABS-2 P 2-axis linear interpolation control (absolute)
AXIS.2, 100000 Control axis:  Axis 2 and Axis 3
AXIS-3, 50000 H End address: Axis 2 100000
VELOCITY 10000 Axis 3 50000

VBAS [~ Positioning velocity
AXIS-2, 40000
VELOCITY 8000 Setting of velocity change point and velocity

VBAS Axis No. Axis 2
AXIS2, 70000 Velocity change point | 40000 | 70000
VELOCITY 5000 Velosity up to the

VEND velocity change point 8000 5000

End of velocity change control

{(2) Sequence program

The sequence program used to execute the servo program is
indicated below.

NLELEE CMzEaa
PC ready (M2000) ON
NELTLE cPLS  n5ee
Detection of X80 leadihg
edge
6—”3?1 —{SET M58

Servo pregram No. 500 start
instruction flag (M501) is set
CbsFh b23 Koo at the leading edge of X80.

Servo program No. 500 ex-
ecution reguest
L_ —(RST  M581

M501 is reset after the com-

pletion of the execution re-

CIRCULIT END quest for servo program No.
500.

MaB74 M581 M2892 N2083
bt ——F ¥

©
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7.13.2 Designating velocity changeover points with a repeat command

Serve Command

[FOR-
TIMES]

[FOR-ON]

[FOR-OFF]

INEXT]

Positioning Contrel Mode

Number of axes to be controlled

Common

Parameter block No.,

Axis

Addressftravel distance

Command velocity

Dwoll time

M code

Torque limit

Circular
interpola-
tion

Assist-point

Radius

Center

Processing
Contents

Parameter
block

Control units

Velocity limit

Acceleration time

Deceleration time

Immediate stop deceleration time

Torque limit

STOP input deceleration processing

Circular interpolation allowable error range

Others

Repeat condition

Velocity Change

[Control detatls]

Q: tems to be set always
A: tems to be set as needed

Setting the repeat range head address

The following commands are used to designate the repeat range head

address.

(1) FOR-TIMES (setting loop-out count)

(a) The set repeat range is executed repeatedly for the set num-

ber of times.

{b) The setting range is between 1 and 32767.

If the set data is outside the allowable setting range {-32768
to 0), it is regarded as *1".
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(¢) The devices which can be used to set the repeat count are
indicated below:

1) Data register (D)
2) Link register (W)  For indirect setting
3) Decimal constant (K)
4) Hexadecimal constant (H)
(2) FOR-ON (setting loop-out trigger conditions)

(a) The designated range is executed repeatedly until the desig-
nated bit device is turned on.

{b) The devices that can be used as the loop-out trigger condition
are indicated below:

1) Input (X)
2) Qutput (Y)
3) Internai relay (M) / special relay {(SP.M)
4) Latch relay (L)
5) Link relay (B)
6) Annunciator (F)
(3) FOR-OFF {setting loop-out trigger conditions)

(a) The designated range is repeatedly executed until the desig-
nated bit device is turned off.

(b) The devices which can be used as the ioop-out trigger condi-
tion are indicated below:

1) Input (X)

2) Output (Y)

3) Internal relay (M) / special relay (SP.M)
4) Latch relay (L)

5} Link relay (B)

6) Annunciator (F)
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[Program example]

The program for executing the same processing repeatedly in the
velocity change control mode is explained below,

(1) System configuration

AB1P A73CPU

Power § AX40

&L|
ma| X0

{2) Positioning conditions

(a) Velocity change conditions are indicated below.

Start instruction (X80)

Repeat command execution
instruction (X81)

Velocity change con-
trol is executed.

tem Setting
Servo program No. 501
Control axes Axis 2 Axis 3
Axis travel distance up to stop position 230000 100000

(b) Start of velocity change control

Leading edge (OFF = ON) of X80

(c) Execution of repeat command

X81 (designated range is executed repeatedly while X81 is

on.)
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{(3) Operation timing and velocity change position

The timing chart for velocity change control and the velocity
change positions are illustrated below.

Axis 3 positioning direction
f
ioQoog |-----—-———="—"—""—""""—""—"~" """~ —"T- T 7T~ 2
] |
: ¥
| |
t ! i
|
1 I |
50000 f | . L
i ] o
| ! ! l !
' | ) | 1
1 ll ! ! !
[ I . ! : I Axis 2
:SU?OU ! IUE]UQD 1| 15[]5000 EODEUUU' : positioning
b | | | | 1 direction
M 1 i ! ! ! I I
1 1 ! | 1 ! !
|
50000F | : l ! ! : 1
1/ \ T Y '
I ! I
1 [}
| 1  Emanil®
|
ON | L
PC ready (M2000) A :
Start instruction (X80) 2t R | ;
J I
DSFRP command ! +—
. 10N 1
; F
Start receive (M2002) 1ON ||_'
Start receive (M2003) OFF s I_
I
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(4) Servo program

Servo program No. 501 which calls the velocity change control,
is explained below.

<Ks501> |
VSTART I Start of velocity change control
INC-2 —— 2-axis linear interpolation control {(incremental)
AXIS-2, 230000 Control axis;  Axis 2 and Axis 3
ass, 1o A yavelcitance
VELOCITY 10000 Axis 2 230000
VING Axis 3 100000
AXIS-2, 40000 Positioning velocity : 40000
VELOCITY 40000 Setting of velocity change point and velocity
FOR-TIMES Setting velocity change position and velocity
K2 \ Control axis: Axis2
Axis travel distance up to velocity change
VING position: 40000
AXIS-2, 30000 Designation of repeat count (2 times)
VELOCITY 20000 Setting of velocity change position and velocity
VINC Axis No, Axis 2
AXIS-2, 50000 Velocity change point 30000 | 50000
VELOCITY 40000 -
NEXT veY:l.%;ngh:ﬁ;z tr?gin’( 20000 | 40000
VEND \End of repeat area
\End of velocity ¢change control

(5) Sequence program

The sequence program used to execute the servo programs is
indicated below,

PC ready (M2000
gl-"-’;?is —(H2886H ¥ ) ON
LT Detection ot X80 leading
2t fPLS  H518 H edge, Servo program
No. 501 start instruction
518 flag (M511) is set at the
il —{SET  M511 3} leading edge of X80.

o M31L W2802 H2863 —CDSFE D23 a1 ol Servo program No. 501
execution request

M511 is reset after the
{RST M5i1 N the completion of the ex-
ecution request for
servo program No. 501.
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7.14 Constant Velocity Control

(1) With a single start instruction, positioning control through the
designated pass-points is executed at a constant velocity.

(2) Pass-points and the positioning method tc the pass-point are
designated in the servo program.

(3) By using the repeat command, it is possible to repeat the control
between the required pass-points.

{4) The M code and torque limit can be changed at each pass-point.

7.14.1 Designation of constant velocity control start, pass-points, and end of control

Start End Pass-points

[ABS | [ABS | [ABS | [ABS | [ABS | {ABS | [ABS
S o) d [CP [CP
ervo Comman srzA]nr ST:]RT E[Sg] [ABS-2] |[ABS-3) /—'] (‘] C‘] U] Q’] f,\] u]

Positioning Control Mode — Absolute

Number of axes to be controlied

Parameter block
No.

Axis o C

Address/travel
distance

Common

Command velecity o] [s]

Dwell time A

M code A A A A A

Torque limit A A A A A
Assist-point Q

Circular
interpola- | Radius o
tion

Center 9]
Contro! units

Process-

ing Con- .
tents Velocity limit

Acceleration time

Deceleration time

[ 1= - - [ [ g
= = e e

Para- Immediate stop

meter deceferation time

block Terque timit
STOP input
deceleration
processing

Circular interpola-

tion allowable A
efror range
Crhers
Velocity change Possible

Q: ltems to be set always
A: ltems to be set as needed
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7. POSITIONING CONTROL /MELSEC-A

Pass-points

[INC [ING [INC {iNnC {INC [INC [ING
ONc-2) | Ncal | 7 I o A Ca ¥ v
1 ] 1 1 1 )| ]

Positioning Control Mode Incremental
Number of axes to be controlled
Parameter block No.
Auds [s] 0 0 o] Qo
Addressftravel distance [ [+] [+] o) 8]
Common | Command valocity
Dwell time
M code A A A A A
Torque limit A A A A A
Circular Assistpoint o
Interpola- | Radius [o)
tion Center o
Process- Control units
Ing Con- Velocity lImit
Acceleration time
Deceleration time
Para- Immediate stop

meter Y
block deceleration time

Servo Command

Torque limit

STCP input decelera-
tion processing

Clrcular [nterpolation
allowable eror range

Others

Velocity change Possible

O: tems to be set always
A: fems to be set as needed

[Control details]

Start and end of constant velocity control

The following commands are used to start and end the velocity change
control.

(1) CPSTART2

Starts the constant velocity control with two axes.

Set the number of axes to be controlled and the required velocity.
(2) CPSTART3

Starts the constant velocity control with three axes.

Set the number of axes to be controlied and the required velocity.
(3) CPEND

Ends the constant velocity control called by the CPSTART2 or
CPSTART3 commands. '
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Setting positioning control mode up to the pass-point

The following commands are used to designate the positioning mode
up to the position where the control is changed,

(1) ABS-2/INC-2
Designates two-axis linear interpolation control.
For details, refer to Section 7.3.

(2) ABS/INC »

Designates circular interpolation control with assist point desig-
nation.

For details, refer to Section 7.5.

(3) ABS/INC (¥ ,ABS/INC C¥ , ABS/INC <} , ABS/INC C}
Designates circular interpolation control with radius designation.
For details, refer to Section 7.6.

(4} ABS/INC 77} , ABS/INC 4

Designates circular interpolation control with center point desig-
nation.

For details, refer to Section 7.7.
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Programming servo program and operation timing

The servo program that calls the constant velocity control and the
operation timing are indicated in Fig. 7.26.

[Servo program]

C Star )

< >
| Start of velocity change control I__ CPSTART2
ABS-2
AX|S-2
AX|S-2
VELOCITY 10000 )
Designation of & pass-point [|ABS-2 3:: by ;:I
AXIS-2, 40000 ‘
AXIS-3, 60000 _
pas2 Doigng,
AXIS-2, 60000
AXIS-3, 60000
A desiamatadt ABS-2 flon o163
AXIS-2, 10000
3 AXIS-3, 80000
CPEND
I End of constant velocity control |/
]
C End D
[Operation timing]

Positioning direction of Axis 3
4

P3
80000 |- ———===—=~—-—— ]
Pi1 1 ‘
60000 o2 |[
! ! I
| |
| | 0
R
'5000[][ 100000 » Positioning direction
[Positioning velocity for 2-axis ; ] | of Axis 2
linear interpolation control] ll 1 : !
1 i
y ; ! : ‘[ Set velocity
1
10000 {-- - L
| 1
| |
I 1
1 |
1 )
[ 1

Fig. 7.26 Servo Program for Constant Velocity Control and Operation

786 —
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7. POSITIONING CONTROL

[Caution]
(1)

@

(3)

The number of controlled axes cannot be changed before com-
pletion,

For the positioning control mode up to the pass-point, absolute
(ABS[ 1) and incremental (INC[ ) control can be used in com-
bination.

For the pass-points, designation is allowed for an address which
causes the axis travel direction to change.

However, because the acceleration/deceleration control is not
executed at the pass-points, an error, such as a servo error, might
occur.

It is possible to change the velocity after the start of positioning
control.

When the designated velocity is changed, the new velocity be-
comes effective from the second positioning mode counted from
the positioning mode in which the velocity is changed.

MELSEC-A

Y-axis
N PG

P2
P1

'3
P7

r

|
1
; - X-axis
i
i
1

-

|
I
I
: [Velocity designation is changed.]
, .

! [Actual velocity is changed.]

)
1
1

L

(5)

(6)

After the start of positioning and at the final positioning point is
detected, the distance up to the final positioning point is checked,;
if the distance is shorter than the distance required for decelera-
tion, an overrun error occurs.

In this case, an error code (211) is registered in the minor error
storage register for the axis in question.

The maximum number of steps which can be designated in a
single constant velocity control program is 768 steps, which is
approximately 100 points.

After the start of positioning control, if positioning is to be ex-
ecuted beyond the stroke limit, an error code (108) is registered
in the minor error storage register for the axis in question; the axis
decelerates and stops.
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{8) The minimum axis travel distance between the two pass-points
allowable for the constant velocity control is indicated below.

(a) Whenthe A6MD is not used, or when the A6MD screenis used
in a mode other than the test or monitor mode, there are no
limits on travel distance.

However, positioning velocity will be lowered if the distance
between the two pass-points is extremely short.

Example:

If pass-points are set in intervals of one pulse, positioning is
executed at approximately 280 PPS regardless of the velocity
setting.

(b} When the A6MD is used in the monitor mode or for monitoring
the program in the test mode, the distance between the two
pass-points must be greater than the distance indicated
below.

Designated velocity x 0.02 < Travel distance (PLS)

POINT

While the constant velocity control program is being monitored,
never change the screen display. The motor will stop at each
pass-point when the travel distance is small or screen is changed.
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[Program example]

The program which calis constant velocity control is explained below.

(1) System configuration

Constant

X&F

Start instruction (X80)

(2) Positioning conditions

A74B / ;
N R
: | T [
AGIP | A7BGRU | A7oSF IAxis1]:leisZH:Bxisali’AXISA%l
-0 0 L LN
| | || | i
I !_E‘Axiss—l [axise | [axis7] [Axsa]
s ™)
Power | AX40
I
S AR

{a) Constant velocity controi conditions are indicated below.

velocity con-
trol is executed

ltem Setting
Servo pregram No, 505
Positioning velocity 10000
. . Circular interpola- _ :
Positioning mode 23’;?()':1”3” tnter | fion with the 2'3:;?0]:1"%[ inter-
P radius designated polat
. Axis 2 30000 50000 80000
Pass-point -
Axis 3 30000 50000 100000

{b) Start of constant velocity control

leading edge {(OFF - ON) of X80

IB (NA) §6233-A
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(3) Servo program

Servo program No. 505, which calls the constant velocity control,

is explained below.

<K505:>
CPSTART 2 | Start of constant velocity control
AXIS-2 —— Control axes: Axis 2 and Axis 3
AXIS-3
VELCCITY 10000 —— Positicning velocity: 10000
ABS-2 —— 2-axis linear interpolation control
AXIS-2 30000 A Axis 2 30000
' Positioning addresses: f
AXIS-3, 30000 Axis 3 30000
ABS —— Circular interpolation
AXIS-2 50000 :
] PP . Axis 2 50000
AXIS-3, 50000 Positioning addresses: Axis 3 50000
RADIUS 20000 Radius 20000
ABS-2 —— 2-axis [inear interpolation control
AXIS-2, 90000 Positioning addresses: Ax:: g 91 000000000
AXIS-3, 100000
CPEND

| End of constant velecity control

{5) Sequence program

The sequence program used to execute the servo programs is

indicated below.

pLE L w2008y PC ready (M2000) ON
xase .- Servo program No. 505
S LPLS M558 | Start instruction flag
(M551) is set at the lead-
H550 ing edge of X80,
sp—iF —SET  MSS1 1
H9874 MS51 H2902 N20@3 P Servo program No. 505
SL—I? it 2}-? 2}? —L{DSFR D23 585 H execuhpon request
_ M551 is reset after the
F LRST  MSS1 N the completion of the ex-
ecution request for
cmcu[n Enp servo program No, 505.
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7.14.2 Designating pass-points with repeat command

Servo Command

[FOR-
TIMES]

[FOR-ON]

{FOR-OFF)

[NEXT]

Positioning Control Mode

No of axes to be controlled

Processing
Contents

Commeon

Parameter block No.

Axis

Address/travel distance

Command valocity

Dwell time

M code

Torque limit

Circular
interpela-
tion

Assist-point

Radius

Center

Parameter
block

Control units

Velocity limit

Acceleraticn time

Deceleration time

Immediate stop deceleration time

Torque limit

STOP input deceleration processing

Circular interpolation allowable error range

Others

Repeat condition

Velocity Change

[Control details]

O: tems to be set always
A: tems to be set as needed

Setting the repeat range head address

The following commands are used to designate the repeat range head

address.

(1) FOR-TIMES (setting loop-out count)

(a) The set repeat range is repeatedly executed for the set num-

ber of times.

(b) The setting range is 1 to 32767.

if the set data is outside the allowable setting range (-32768
to 0), it is regarded as *1",
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(c) The devices that can be used to set the repeat count are
indicated below:

1) Data register (D)

2) Link register (W) For indirect setting
3) Decimal constant (K)

4) Hexadecimal constant (H)

(2) FOR-ON (setting loop-out trigger conditions)

(a) The designated range is executed repeatedly until the desig-
nated bit device is turned on.

(b) The devices that can be used for the loop-out trigger condi-
tion are indicated below:

1) Input (X)
2) Output (Y)
3) Internal relay (M) / special relay (SP.M)
4) Latch relay (L)
5) Link relay (B)
6) Annunciator {F)
(3) FOR-OFF (setting loop-out trigger conditions)

(a) The designated range is executed repeatedly until the desig-
nated bit device is turned off.

(b) The devices that can be used as the loop-out trigger condition
are indicated below:

1) Input (X)

2) Cutput (Y)

3) internal reiay (M) / special relay {(SP.M)
4) Latch relay (L)

5) Link relay (B)

6) Annunciator (F)
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[Program example]

The program repeatedly executes the same processing in the constant
velocity contrel mode is explained below.

(1} System configuration

Constant
veloct
AT4B control is
/ -E - -9 executed

AB1P A73CPU | AYOSF

T
@&
@i ‘

]
]
H—1

r

L

Power | AX40

supply
module Xeo

= |:| X8F

Start instruction (X80)

{2) Positioning conditions

{a) The constant velocity control conditions are indicated below.

ltem Setting
Servo program Ne. 510
Control axes Axis 2, Axis 3
Positioning velogity 10000

{b) Start of constant velocity control

Leading edge (OFF — ON) of X80
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(3) Operation timing and axis travel in the constant velocity control

mode

Timing chart and axis motion in the constant velocity control

mode are illustrated below.

Positioning direction of Axis 3
[}
100000 ¢
i
T T TTT T T T mTTT T, I
R
[Tt oo ] ) (N
50000 = roo P
1 I 1 1
TTTTTT ST TTTT p . . Lo
Radius 20000 . E : : 1
ol
is0000 | 00000 . 150000 | ! o000 | | L
+ + — + + ——t ———+ - Positioning
. 1 direction
Voo I of Axis 2
50000 H '
' i
L/ xl'
1 1
i
| ! [
ON_ | -
PG ready (M2000) 2 o ! :
Start instruction (X&0) OFF : :
J i
DSFRP command TON i
Start receilve (M2002) OFF ON L
Start receive (M2003) OFF L
7-94
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(4) Servo program

Servo program No. 510, which calls the constant velocity control,
is explained below.

<K510> [~
CPSTART2 Start of constant velocity control
AXIS-2 Control axis: Axis 2, Axis 3
AXIS-3
VELOCITY 10000 Pasitioning velocity: 10000
ABS.-2 Setting pass-points
AXIS-2, 40000
AXIS-3, 20000
FOR-TIMES Designation of repeat count (4 times)
K4
INC-2 T Setting of pass-points
AXIS-2, 30000
nxch:ls ) i Postoring mede | o iion ggfﬁ&fﬁ =
AXIS-2, 20000 Avis Axis 2 30000 20000
AXIS-3, 20000 vavel |[Taxiso 0 20000
RADIUS 20000
NEXT End of repeat area
CPEND End of velocity change control

{5) Seguence program

The sequence program used to execute servo programs is indi-
cated below.

NLLIEE Mzpee PC ready (M2000) ON
JL¥Ese LPLS  nSse Servo program No. 510

start instruction flag
(MS61) is set atthe lead-

ing edge of X80,
LS LSET NSl geqg
r9@74 M561 H2B82 N2083 g K Servo program No, 510
| 9% £ 22 i fosFR D23 Sip f
o i f —tes execution request
- . M5B1 is reset after the
+ CRET - m5el the completion of the ex-

ecution request for
servo program No. 510,

CIRCUIT END
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7.15 Simultaneous Start of Servo Programs

A single start instruction can start multiple servo programs simul-

taneously.

The START command in the servo program is used for this operation.

Serve Command

[START]

Positioning Control Mode

*

Number of axes to be controlled

*

Common

Parameter block No.

Axis

Address/travel distance

Command velocity

Dwell time

M code

Torque limit

Circular
interpola-
tion

Assist-point

Radius

Center

Processing
Contents

Parameter
block

Control units

Velocity limit

Acceleration time

Daceleration time

Immediate stop deceleration time

Torque limit

STOP input deceleration progessing

Circular interpolation allowable error range

Others

Repeat condition

Program No,

Velocity Change

[Control detalls]

Q: kems to be set always *; Varies with servo program to execute simultaneous start.

A: ltems to be set as needed

Control by START command

(1) Multiple servo programs are started simultaneously.

{2) Any servo program, excluding the one containing the START
command, can be designated for simultaneous start.

(3) Simultaneous start of up to three servo programs is possible.

When each of the servo programs is for one axis control, sirmul-
taneous start of up to three axes is possible. When the servo
program is for two or three axis control, simultaneous start of up
to eight axes is possible.

{4) After the start, control of each axis is carried aut according to the
setting in the designated servo program.
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{Caution]

(1) At the start of control, the program is checked and if any of the
following case are detected, an error will occur and positioning
will not start.

Code Storing Registers
Error Contents Error Processing
Do18g bs1£0
The designated servo pro- | Serve program The number of servo pro-
gram is not found. setting error flag | gram causing an error
M8079): ON

The START command is | ) 19
set in the designated Start receive flag
$€Ivo program. (M200n}: OFF
A servo program which The number of servo pro- | Wrong serve
cannot be started is desig- gram causing an efror program
nated. number

(2) For the designation of the servo program to be started simul-
taneously, indirect designation is not possible,

(38) If a servo program designated with the START command calls for
"incremental feed control* or the “V/P control", execution of such
a program might be defayed up to one second compared with
other position control or velocity control pragrams.
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[Program example]

The servo program which calls for the simultaneous start of other servo
programs is explained below,

(1) System configuration

l
1
1
Jd

A
NN

AB1P A73CPU | A70SF

z
-

ol

L.=>=1

|
|
1
Lo

b
1
1
|

L

efff
®fiL offf
Chiy

[

Power | AX40
SUpply | yao

mocdule:
.D D x&laF L Axes to be

started simul-

tanecusly

L. Start instruction (}80)

(2) Number of servo programs to be designated and servo program

3

numbers
(a) Number of servo programs which can be designated:
3 servo programs

{b) Designated program number

Servo Program No. Control Axis Control Contents
No. 1 Axis 1 and Axis 3 Circular interpolation
No. 14 Axis 4 Velocity control
No. 45 Axis 6 Zero return control

Start conditions

(a) Servo program calling the simultaneous start:
No. 121

(b} Execution of simultaneous start:

Leading edge (OFF -» ON) of X80
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{4) Servo program

Servo program No. 121, which calls for the simultanecus start of

servo programs, is indicated below.

<Ki21>

START
K
K
K

14
45

Simultaneous start control

Servo program No. 1
Servo program No. 14
Servo program No. 43

(5) Sequence program

The servo program used to execute other

servo programs is

iHustrated below.

0
[3
¥+

@74 M122

M2@a1 M2883 M28B4 NM2086
# ¥ # H

CIRCUIT END

{PLS M121 H
{SET M122 H
EDSFPR D146 121 X
{RST MizZZ H

52893)’

PC ready (M2000) ON

Detection of X80 leading
edge

Servo program No. 121
start instruction flag
(M122) is set at the lead-
ing edge of X80.

Servo program No. 121
execution request

M122 is resst after the
completion of the ex-
ecution request for
servo program No, 121,
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7.16 Jog Operation

The set jog operation is executed.

Jog operation can be executed independently or with other servo
programs.

Jog operation is called by the sequence program or carried out in a
peripheral device test mode. For the procedure to execute jog opera-
tion in a peripheral device test mode, refer to the peripheral device
operation manual.

To execute jog operation, a setting is required for each individual axis.

7.16.1 Jog operation data

Jog operation data is the data required to execute jog operation.

The defaults are set before shipment; to change defaults, set the
required data with a peripheral device.

Table 7.15 Jog Operation Data List

No.

Itern

Setting range

Default

mm

inch

degree

PULSE

Setting range

Unit

Setting range

Unit

Sefting range

Unit

Setling
range

Unit

Initial

value Unit

Remarks

Refer to

Jog opera-
tion velocity
Hmit

0.01 o
£00C000.00

mm

min

G.01to
6000000.000

inch

min

0.01 to
BO00000.000

degree

min

ito
1000000

PLS

Set the maximum velocity al-
lowed for jog operation,

If the designated jog velogity
exceeds this limit, the desig-
nated jog velocity is replaced
with the maximum velocity.

Parameter
block
designation

1tc 18

Set the parameter block num-
ber to be used for jog opera-
tion.

4.3

(1) Checking the jog operation data

The set jog operation datais ¢cross checked at the following times.

(a) When the power is turned on.

(b) At the leading edge of the PC ready (M2000) signal

{c) When the mode is changed to the test mode.

(2) Error processing

(a) If an error is detected in the cross check, the error data is
replaced with the default and jog operation is executed.

(b} The error code corresponding to the error data is registered
in the data register.

7-100
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7.18.2 Independent start of jog operation

[Control details}

Jog operation of the designated axis starts.

Jog operation is started with the following jog operation signal.

(a) Forward jog operation ..... Yn2

(b} Reverse jog operation ..... Yn3

(1) Jog operation is executed at the velocity set in the jog operation
velocily setting register while the jog operation signal is on; when
the jog operation signal is turned off, the axis decelerates and
stops.

Acceleration and deceleration are controlled according to the
data set as jog operation data.
%
4 Acceleration . ]
according to Jog operation velocity
jog operation
data Deceleration and stop
according to jog operation
data
T B t
r 1
1 ON :
Jog operation signal L’ l———
{¥n2/Yn3)
Jog operation is executed on the axis for which the jog operation
signal is on.

(2) The jog operation signal and jog operation data setting register

and setting range are indicated below.
Jog Operation Velocity Setting Range
.| Jog Operaticn Signal Velocity Setting -
Axis Register mm inch degree PULSE
No.
Forward | Reverse Upper Lower Setting . Setting . Setting - Setting .
Jog Jog digit digit range Unit range Unit range Unit range Unit
1 Y2 ¥3 965 964
2 Y12 Y13 971 970
3 Y22 Y23 977 9786 . S s
X10™ X X107
4 | va Y33 983 982 o r1n?n o iﬁlgh o d;g?'ee e |78
5 Y42 Y43 989 a8 800000000 min 800000000 min 800000000 min 10000C0 sec
6 Y52 Y33 995 994
7 Y62 Y63 1001 1000
8 Y72 Y73 1007 1006
7 - 10t
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POINT I

To set the jog operation velocity in the sequence program, set it
in the jog operation velocity setting register after multiplying it by
100 (for mm) or 1000 (for inches or degrees).

Example: To designate jog operation velocity of 600.00 mm/min, set *6000000" in the
jog operation velocity setting register.

[Caution]

(1) If both the forward jog signal (Yn2) and reverse jog signal (Yn3)
are turned on at the same time, the forward jog operation will be
executed.

If the reverse jog signal is on when the axis stops-after decelera-
tion with the jog reverse signal turned off, the reverse rotation jog
operation is executed.

v
Forward jog operation
E Stop
1 »
1
I i
i
ON ! Reverse jog operation
OFF J
Forward jog signal —-—|7 :
ON -/
. \ OFF !
Reverse jog signal | |
I 1

(2) If the jog operation signal is turned on during deceleration after
the jog operation signal has been turned off, the axis is
decelerated and stopped. After that, jog operation will be ex-

ecuted.
T’
| o

Jog operation signal ﬁ—,

Jog operation

Y
—

I

7-102
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(3

In a peripheral device test mode, jog operation does not start
when the jog operation signal is turned on. Jog operation will
start at the leading edge of the jog operation signal after the test
mode is cleared.

Test mode (MS075) O

Jog operation signaLIOFF—1 |—} \_ﬁ

Jog operation does not start (not
leading edge of jog
cperation signal}

Jog operation does

not start (test mode Jog operation executed

signal ON)
(start error) :
! AN
o ; !
N : | !
! |oF :
JON ; ) ;

7-103

1B (NA)} 66233-A



7. POSITIONING CONTROL / MELSECA

[Program example]

(1) System configuration

A74B

ABIP | A73CPU | A7OSF | | 1
[axisz] [axsa] [axs4]

[adss | faxse ] [Axs7] [Adss
1

—— A65B LW @ ®

Power | AX40 1\_ Jog operation is ex-

supply
| xeo ecuted

'D D XoF

Forward jog instruction (X80) ‘
Reverse jog instruction (X81)

(2) Jog operation conditions
(8) AXiS NO. .ot enenes Axis 6
(b) Jog operation velocity .............. 1000
(c) Jog operation instruction
1) Forward jog operation......... During X80 ON
2) Reverse jog operation......... During X81 ON

(3) Sequence program

Xese K286 X . .
o 934 3| 12808 Hoved i o0
and D995 while X80 or
X81 is ON.
¥as1 - M140 is set after the jog
— LSET  W148 M operation velocity is ‘
stored.
H1 ? 8 X858 V633 Forward jog operation is
= ) " <ves2 > executec{
K148 X@®! Y@z Reverse jog cperation is
15—k H CVY853 3f executed.
xaee %081 M140 is reset when X80
19— H [RST  H14e 3] ©F X81lsoff.

CIRCUIT END

7-104 —_
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7.16.3 Simultaneous start of jog operation for muitiple axes
[Control details]

(1) While the simuitaneous jog operation flag (M2015) is on, jog
operation of each axis is executed at the value set in the jog
operation velocity setting registers. The axes decelerate and
stop when M2015 is turned off.

Acceleration and deceleration are controlled according to the jog
operation data.

Acceleration
\ according to
jog operation
data

Jog operation velocity

Deceleration and stop accerding
to jog operation data.

1
1
1
[
'
T

> [
| Jog operation is
executed according
pto D1015 data.

D1015 >< :
£ oN i

M2015  —2FF L

(2) The axes to be operated in the jog operation mode are set in
D1015.

}_ Reverse jog _{._ Forward jog H

B15 b4 D13 b12 b1 b10 b9 b8 b7 b6 b5 b4 bd b2 bl bo Axis numbers

- cerrespending
Axis | Axcis | Axis [ Axis | Axis | Axis | Axis | Axis| Axis | Axis| Axis f Axis | Axis | Axis | Axis| Axis to b0 to b15 in

D015 |s|7)s|s|a|a]a|1]e]|7|s]s]=3]l2a|l1| piois

|
1: Jog operation executed

Q: Jog operation not executed

he program to execute forward jog operation with axis 1 and axis 5 and reverse jog
peration with axis 8 using the MOV instruction is indicated below.

:Fa) Hexadecimal (H) designation: ‘_"_liMOV I H8011 | D1015 I—{

o~

b) Decimal (K) designation: |_|,_| MoV [Kaz7ss] D1015 [_‘
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(3) Jog operation velocity setting registers are indicated below.

Jog Operation Velocity Setting Range
X Velocity Setting ]
l?‘ms Register mm inch degree PULSE
0.
Upper | Lower | Setting . Setting : Setting ; Setting :
digit digit range Unit range Unit range Unit range Unit
1 965 964
2 971 g70
3 a77 - g76
4 983 o8z 1to X1072 1to X107 1to x1672 1to PLS
600000000 mm 600000000 mm 600000000 mim 1000000 /
5 989 988 fmin /min /min sec
6 895 994
7 1001 1000
8 1007 1006

[Program exampie]

The program which calls for the simultaneous start of muitiple axes jog
operation is explained below.

(1) System configuration

A74B

]| ]
([axis 1] [axis2] [axisa] [axisa]

o

| g |

=

i |

s
:IAxiSSI;

1
[axiss] faxis7] :[Axisa“

! 1
! 1
-

i

As1P A73CPU | ATOSF
D_
0 I
I
,—— AG5B
Power | AXa0
moduie| X0
|

X8F

X

1
L.

'
I
'
-

<

Jog operation instruction {X80)

(2) Jog operation conditions

Jog operation is
executed

{a) Jog operation conditions are indicated below.

tem Jog Operation Conditions
Controlled axis Axis 1 Axis & Axis 8
Jog operation velocity 1000 500 1000
Jog operation direction Forward | Reverse | Forward

(b) Jog operation instruction:

While X80 is ON.
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(3) Sequence program

Axesto be started simul-

XBEE H2981 #2685 K2888 H
o] 2% 3 # I LDNOY BB881811 18153  ‘taneously are stored in

D1015 while X80 is ON,
K
- {DHOV 1888 D964 N
Jog operation velocity
. K of each axis is stored to
L {DHOU S84 0988 sach jog operation
velocity setting register,
K
L fDHEY 1088 D16863H
M141 is set after the

L [SET Mi141 H  completion of axes set-
ting and jog operation
velocity.

33—k 1

{12952 Jog operation starts.

M141 is reset when X80
%888 i
i cRsT w14y 3 s off

CIRCUET EKD
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7.17 Manual Pulse Generator (MPG) Operation

Positioning control is executed in response to the number of pulses
input by the MPG.

Up to three MPGs can be connected to the A70SF and each MPG can
simultaneously operate one to three axes.

[Control details]

{1) In response to the pulses input from the MPG, positioning is
executed for the axis set in the MPG axis setting register.

MPG operation is only possible when the MPG operation enable

flag is set.
MPG Connection Mzg SO :t{iantg’n MPG Operation
Position * Register Enable Flag
P1 D1012 M2012
P2 o3 M2043
P3 Dio4 M2014

(2) Axis travel distance and output velocity for MPG operation are
calculated as indicated below.

(a) Axis travel distance

Axis travel distance is calculated with the following formula.

Axis travel distance =
[Travel distance per putse] x [Number of pulses] x
[Multiplication ratio]

{b) Output velocity

In the MPG operation mode, positioning is executed at the
velocity in response to the number of pulses input in unit time.

Output velocity = .
[Input pulses input in 1 msec] x {Multiplication ratic]

(3) Setting the axes for MPG operation

(a) Setthe axes to be operated in the MPG operation mode to the
MPG axis setting registers (D1012 to D1014).

Set the axes with 3-digit decimal data; an axis number (1 to
8) is set by each digit.

The number of digits indicates the number of axes to be
simultaneously operated.
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e

Example:

Set as indicated below to control Axis 5 and Axis 6 with the MPG

connected to P1.

‘_qg_ LMOVP Ixss [mmeJ

REMARKS

E

(4)

L Designation of Axis 5 and

Axis 6

The MPG cennection position indicates the name of the A708F terminal where the

MPG is connected.

For details, refer to the A73PCU User's Manual.

Pulse multiplication ratio

(a) The multiplication ratio of one MPG pulse input is set using

registers D1016 to D1023.

Multipfication Ratio Setting Register Axis No. Setting Range
D1018 Axis 1
D17 Axis 2
D1018 Axis 3
Di101g Axis 4
D1020 Axis 5 110100
D1021 Axis 6
D102z Axis 7
D1023 Axis 8

The setting of the MPG multiplication ratio setting register for a
corresponding axis is checked at the leading edge of the MPG
operation enable flag. If the setting is outside the allowable
setting range, "1" is set for the MPG axis setting error register
(D9187) and the MPG axis setting error flag (M9077) is set; MPG
operation is executed with a pulse multiplication ratio setting of

K1 n .
Error during MPG operation
Error Contents Error Processing
The axis setting is not between 1" The setting causing the error is ignored.
and "8". The axes set correctly are controlied in the

MPG operation mode.

An axis already designated for MPG | The setting is ignored.

operation is designated again. MPG operaticn is executed according to the
first setting.
4 ot more digits are set. Alf settings are ignored.
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[Caution]

(2)
3)

(1) For the axis set for MPG operation, the start receive flag is set.

Therefore, positioning control, zero return, and other operations
are not allowed.

After the completion of MPG operation, reset the MPG operation

enabile flag.

During MPG operation, the torque limit is fixed at 300%.

If the MPG operation enable flag is set for axes already started

for positioning control, jog operation, etc., MPG operation is
enabled; however, the MPG inputs are ignored.

disabled

i

Positioning control
MPG operation

/
N

t

|

N

i ' ON |

MPG operation enable flag OFF i

(M2012, M2013, M2014) ‘ '
MPG operation enabled/ Disabled : | Enabled /1;

1

Start receive

OFF I :

/—:‘ MPG input is ignored,
r—~

[MPG Operation procedure]

( Stert

I D

Set pulse multiplica-

tion ratio

Set MPG operation

axes

Set MPG operation
enable flag

Positioning is ex-
ecuted by the MPG.

[

Reset MPG operation
enable flag

|
( Complete )

The procedure to execute MPG operation is indicated below.

| Set by a sequence program

Set by a sequence program
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[Program example]

(1) System configuration

AG1P ATICPU

Power | AX40
1
module b
L D X8F Axes
operated by
the MPG
P1: X80
MPG operation enabled {
P2: X831
End of MPG operat P1: X8z
nd o operaticn Po: X85

(2) MPG operation conditions
(a) MPG connection positiens: P1, P2
(b) MPG operation axes
1) P1 MPG: Axis 1
2) P2 MPG: Axis 4, Axis 5, Axis 6
{c} Pulse multiplication ratio
1) Axis 1: 100
2) Axis 4: 2
3) Axis 5: 2
4) Axis 6: 2
{d) MPG operation enabled
1) P1: Leading edge of X80
2) P2; Leading edge of X81
(e) End of MPG operation
1) P1: Leading edge of X82
2) P2: L.eading edge of X83
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(2) Sequence program

The sequence program used to execute MPG operation is indi-

cated below.

%980

0 —JPLS
4n1€:4a HZ'?N CHOY 'l(
| —LHOY '!‘B
L —SET
. XB:?Z —PLS
21 Hl::ﬂ —{R5T
2318‘?1 —{PL5

27

T

WLl

| Mi42 W2pe4 n2ges w2006 —cHov 56
LFHOV 5 p1gi2
—CSET
—1pLS
1887

o it

CIRCUIT END

Hi4e J+

Diei12H
Diglsh
H2912)
N141 H
H2812H
M142 H

D1B13H

H2814H
K143 H

N2814N

Detection of X80 leading
edge

Set P1 MPG operation
axis (Axis 1)

Set pulse multiplication
ratio (x100)

Set P1 MPG operation
enable flag

P1 MPG operation
enable flag is reset
when X82 is turned on.

Detection of X81 leading
edge

Set P2 MPG cperation
axes (Axis 4, Axis 5, Axis
6)

Set pulse multiplication
ratio x2}

Set P2 MPG operation
enable flag

P2 MPG operation
enable flag is reset
when X83 is turned on,
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7.18 Zero Return

(1) Execute zero return when a confirmation of the machine zero
point is required, such as when power is turned on,

(2) For zero return operation, the following three methods are avail-
able.
(a) Near-zero point dog Used for systems other than
(b) Count the absolute system

{c) Data set:
Recommended for the absolute system

{3) To execute zero return operation, zero return data must be set for
each axis.

7.18.1 Zeroreturn data
Zero return data is used to execute zero return.

Table 7.17 Zero Return Data List

Sett’ng Range Defautt
No. Item mm inch degres PULSE Remarks Refer lo
i i i . X i Setting . Initial value
i I ( 1=] ni ) nil Ll
Setting range | Unit |Setting range| Unit [Setting range| Unit range Unit
Set the direction in which zero
return is executed.
4 Ze(o return 1: Reverse direction (addtesses fiecreaging) o When zero return is started, the _
direction 0: Forward direction (addresses increasing) axis moves In the designated
ditection,
Set the required zero return
method
Zero return O: Near-zero point dog Servo amplifier not absolute:
2 method 1z Gount 0 Near-zere peint dog and count -
2: Data set Absolute servo amplifier: Data set
Set the present position data of
31 a1 -5 1 the zero point after the completion
Zero point - ‘120 X107} - 12 X102 ot X10 - t2 of the zero feturn,
ar 1A (¢} i)
3 address inch | 35999953 degree FLS ¢ Itis recommended to set the zero -
23y Hm 23y ing 231 point at either upper or lower limit
of stroke.
a Zerg return 0.01to mfm 0.01 1o m;:h 00110 degree 1to Plijs 1 CS,EIEI;IIEJHVEDCW for zero et _
velogity 6000000.00 | .. |800C000.000( o B000000.000 min 1000000 | :
. Set the creep velocity (low
5 Creep 0.01 to mfm 0.01t0 '”’,Ch 0.0%to d"’?,'ee 110 P";S . velocity to be used just before the |
velocity §000000.00 | . |6000000.0001 . |6000000.000( - 1000000 e stop after passing the near-zero
point dog).
For the count zero return, set the
: axis travel distance to reach the
Aois travel zero point after passing the near-
distance Gte xig~! QOto 5 Oto X105 Oto zera point dog.
€ |after passing X10 PLS 0 . 7-114
the near-zero| 297 -1 fem 281 4 221y degree | ;31 _ Set a distance greater than the
pint dog deceleration distance necessary
for the zero return velogsity.
Parameter Set the parameter block numbers
7 dlock 1to 16 1 used for zero return. See Section -
designation 5.3.5.
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(1) Setting distance after passing near-zero point dog

o T T i e e e R L = A o = - e

(a) The data is set in the count zero return operation; set the
distance to reach the zero point after passing the near-zero

point dog.

(b) The reference point appearing first after the axis has moved
by the set distance after passing the near-zero point is estab-
lished as the zero point.

(c) Set a distance greater than the deceleration distance re-
quired for the set zero return velocity.

Example:

Calculate the deceleration distance required for the zero return velocity
from the velocity limit, zero return velocity, creep velocity, and decelera-

tion time.

Velocity limit: Vp = 200 kpps

¢
Zero return velocity: Vs = 10 kpp;:‘\

i |
]
: Creep velocity: Ve = 1 kpps
1
2 .
] t :

Deceleration time: t = TBV—’:,VZ I

',-i-i Deceleration time: Tg = 300 msec

Deceleration distance { [Ed]area in the illustraticn)

Vzxt
1000 x 2

2000

Vz xTax\lz

vp

_ 10k % 300 x 10k
~ 72000 x 200k

=75

Set a value greater than "75°.
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7.18.2 Zero return mode when the MR-8B servo amplifier is used

When the MR-SB servo amplifier is used, zero return is possible in any
of the following methods: near-zero point dog, count, and data set.

Near-zero point zero return

(1) General

With near-zero point dog zero return operation, the reference
point appearing first after the signal triggered by the near-zero
point dog is turned off is established as the zero point.

(2) Zero return sequence

The zero return sequence is indicated below.

—» Zero return direction
Zeoro return velocity

v
4 Zero return

operation
start

Creep velocity

- 1

I

' i f
Near-zero point signal 1 :
1

]

;

1

This trave! distance is
stored in the “axis

YPIZZZZZTIZZ, OF F
travel distance after

|ON
neas-zero point signal

1
N !
e nt _!J_I__U
Reterance pol 1 u { ‘/{J' ON" monitor register.
1 T -
1
|
I
I

o

1 This travel distance is

1

I stored In the *zero

I return correction travel

| distance® monitor
register.

* The axis decelerates and stops after the signal triggered by the near-zero point deg is
turned off. From that point, positioning is executed at the reference point.

(The distance to the reference point is obtained based on the servo data))

Fig. 7.17 Zero Return Operation Sequence - Near-zero Point Dog

(3) Zero return execution
Zero return is executed with the servo program in Section 7.18.4.
(4) Caution

Maintain the signal triggered by the near-zero point dog until the
velocity is decelerated from the zero return veiocity to creep
velocity.

7-115

|B tNAI 66233-A



7. POSITIONING CONTROL / MELSECA

(a) 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; the next reference point is established
as the zero point.

* Because the signal trig-
. gered by the near-zero
Zero return veloclty point dog is turned off, the
axis passes the reference
point during continuous
deceleration.

Set creep velocity

T

Near-zero point dog i
o%t: |
! I

1

I

L

{r— Reference point

The reference peint appearing within this range is not taken as the zero point.
The reference point appearing next is taken as the zero point

(b) Adjust the near-zero point dog position so that the "zero
return correction travel distance" will be equivalent to a half
turn of the motor.

If this setting is smaller than the distance corresponding to a
half turn of the motor, the zero position might be offset by one
motor turn.

If the position reached after the
signal triggered by the near-
zero point dog is turned off is
close to the reference peint, the
zero point to be established
might be offset by one motor
turn depending on the setting of
the creep velocity and decelera-
tion.

) ON OFF;
Near-zere point dog P27Z777772777) |

Reference point

o= e

!
|
u

IMPORTANT

In the following cases, execute zero return operation after return-
ing the axis to a position away from the near-zero point dog
position by jog operation, etc. Zero return operation cannot be
executed without returning the axis as indicated above.

(a) Zero return operation from a position where the signal trig-
gered by the near-zero point dog is turned from on to off.

(b)  Zero return operation when the power is turned on after the
completion of zero return operation.
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Count zero return

(1) General

The reference point appearing first after the axis has travelled the
designated distance (axis travel distance after near-zero point
signal ON}) is taken as the zero point.

The travel distance after the signal triggered by the near-zero
point dog is turned on is set as the zero return data. See Section
7.18.1.

{2) Zero return sequence

The zero return sequence is indicated below.

* After the signal triggered by the near-zero
v point dog is turned on, the axis executes
! —= Zero return direction  positioning equivalent to the *axis travel
distance after near-zero point signal ON";
after that, positioning is executed at the
reference position.
(The distance to the reference point is
obtained based on the servo data))

{ Zero return velocity

Zero return start

Creep velocity

{ Y } - 1
[ Signal triggered by the
y hear-zero point dog

10N

U U

Reference point

=-

This travel distance is stored in the
‘axis travel distance after near-zero

; point signal ON® monitor register.

|
~——a This trave! distance is stored in the

‘zero return correction travel distance"
monitor register.

2= =1
et

Fig. 7.18 Zero Return Operation Sequence — Count

{3) Zero return execution

Zero return is executed with the servo program in Section 7.18.4,
(4) Caution

(a) Turn off the signal triggered by the near-zero point dog to
allow sufficient distance from the zero point.

(b) Inthis method, zero return can be started while the near-zero
point dog triggered signal is on or it can be started con-
tinuously.

if zero return operation is started continuously or while the
near-zero point dog triggered signal is on, the axis is returned
to a position where the near-zero point signal is off, After this,
zero return operation is executed.
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Data set zero return

(1) General

This zero return method is only used in the absolute system; it
does not use the near-zero point dog.

(2) Zero return sequence

The present position when zero return is executed with the DSFRP
command is taken as the zero point address.

The address when the zero return is

executed is registered as the zero
peint address,
gw |

Zero return by DSFRP command

Fig. 7.19 Zero Return Operation Sequence - Data set
(3) Zero return execution

The zero return is executed with the servo program in Section
7.18.4.

(4) Caution

(a) It is necessary to pass the reference point before executing
zero return operation after turning on the power,

If the zero return is executed without passing the reference
point, an error (reference point not passing error) wiil occur.
if this occurs, reset the error and execute jog operation so
that the motor rotates more than one turn. After this, execute
zero return again.

Check whether or not the reference point has been passed
with the zero point passing signat (X0[ 16).

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

(c) The address when the zero return is executed is registered
as the zero point address.

(d) For other zero return data, set a value within the allowable
setting range.

In the data-set zero return operation, present position data
when the power has been turned off and that when the power
is turned on show an error of approximately 1% (maximum) in
motor rotation. This error is caused by the linear error of the
resolver, which is used for position sensing within one motor
turn. It is compensated when the position sensing is passed
from the resolver to the encoder when the Z-phase is first
passed after the power is turned on.
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7.18.3 Zero return when a general-purpese servo amplifier is used

When a generai-purpose servo amplifier is used, either near-zero point
dog and count zero return is possible. Note that the data-set zero
return is not allowed.

Near-zero point zero return

(1) General

With near-zero point dog zero return operation, the reference
point appearing first after the signal triggered by the near-zero
point dog is turned off is established as the zero point.

{2) Zero return segquence

The zero return sequence is indicated below.

velocity Zero return velocity
Deceleration after near-zere peint signal is turned ON
\< Creep velocity Axis returns over drift distance
and zaro return camplete
i t signal is turned on.

Near-zere peint signal Drift distance

N ZZEOFF (determined according to drive unit)

—Tu L] _L— Referonce point signal
—wluiwda———— Adjust the near-zero point do
Axis travel distance within this A ! P 9

position so that the signal triggered

range is set to the buffer memory " by the dog will turn off as close as
possible to the center of the reference
point signal high range.

Fig. 7.20 Zero Return Operation Sequence - Near-zero Point Dog

{3) Zero return execution

Zero return is executed by the servo program in Section 7.18.4.
{4) Cauticn

Adjust the near-zero point dog position so that the “zero return
correction travel distance® will be equivalent to a half turn of the
motor.

If this setting is smaller than the distance corresponding to a half
turn of the motor, the zero position might be offset by one motor
furn.

if the position reached after the
signal triggered by the near-zero
point dog is turned off is close ta
the reference point, the zero point
to be established might be offset
by one motor turn depending on
the setting of the creep velocity
U and deceleration,

1
- {
) ON OFF, ]
Near-zero point dog PZZZZ27727777) | I
I |
LI' ‘!IJ Reference point
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IMPORTANT |

In the following cases, execute zero return operation after return-
ing the axis to a position away from the near-zero point dog
position by jog operation, etc. It is not possible to execute zero
return operation without returning the axis as indicated above.

(a) Zero return operation from a position where the signal trig-
gered by the near-zero point dog is turned from on to off.

(b) Zero return operation when the power is turned on after the
completion of zero return operation.

7.18.4 Zero return servo program

Zero return operation is called by the ZERO servo command.

Servo Command [ZERQ]
Positioning Control Mode —_

Number of axes to be controlled 1

Parameter block No.
Axis (o]

Addressfiravel distance

Common | Command velocity
Dwell time
M code

Torque limit

Assist-point
Circular P
interpola- | Radius
tion

Center

Processing

Contents Control units

Velocity limit

Acceleration time

Parameter | Deceleration time

block Immediate stop deceleration time
Torque limit
STOP input deceleration pro¢essing
Circular interpolation allowable error range
Others

Velocity Change

[Control details]

(1) Zero return operation is executed with the zero return method
designated by the zero return data (Section 7.18.1).

For details on zero return, refer to the following sections.
(a) With the MR-SB servo amplifier : Section 7.18.2

(b) With a general-purpose servo amplifier : Section 7.18.3
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[Caution]

(1} If zero return is executed with the following circuit before the
PCPU read flag (M9074) is set and after the PC ready flag (M2000)
has been set, the zero return request is given after the completion
of zero return operation.

To execute zero return, use M9074 for interlock. See the program

example.
Start receive
Zero return complete signal
| M2001  X00A P K
0 H—it ipsFrD1 O
CIRCUIT END

Count zero return

{1) General

The reference point appearing after the axis has been moved by
the designated distance (axis travel distance after near-zero point
signal ON) is taken as the zero point.

The travel distance after the signal triggered by the near-zero
point dog is turned on is set as the zero return data. See Section
7.18.1.
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(2) Zero return sequence

The sequence of zero return is indicated below.

Velocity Zero return velocity Deceleration after Motion distance after near-zero

near-zero point signal ON __-point signal ON (PLS)

Creep Vel°%is returns over drift distance and

/ zoro return complete signal is turned on.
—

o .

T t " .

Motion distance after near-zero[™ Near-}?r‘?—b ] Allow aufflcle-nt distance from

int signal ON point dog reference point to near-zero
point sign
Va{////// /////|/:i point signal OFF point

U L L Reference point signal

e Adjust the near-zero point dog position
s0 that the axis position after moving
the set travel distance will be as close
to the center of the reference point
signal high range as possible,

Axis travel distance within this range
is set to the buffer memory.

Fig. 7.21 Zero Return Operation Sequence — Count

(3) Zero return execution
Zero return is executed by the servo program in Section 7.18.4,
(4) Caution

(a) Turn off the near-zero point signal to provide sufficient dis-
tance from the zero point.

(b) In this method, zero return can be started while the near-zero
point signal is on or it can be started continuously.

If the zero return operation is started white the near-zero point
signal is on or continuous, the axis is returned to a position
where the near-zero point signal is off. Zero return operation
is then executed.
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[Program example]

Servo program No. 0 that calls zero return operation is explained
below.

(1) System configuration

3

-

pos]
|
|
J

L am — = =

[ @ ® ®
iz J ]
1 ]Tlp\xissl {axise | [axs7] [axss]

ya A58
Power | AX4G

supply
module XTO
ﬂ D ¥aF Axis controlled

by ZERO com-
mand

i

———t1-

r-—
I
|
|

[

Zero return instruction (X80}

{2) Servo program example

Servo program No. 0, which calls zero return, is indicated below.

<KO>
ZERO Zero return
AXIS-4 Axis controlled: Axis 4

(3) Sequence program

The sequence program used to execute the servo program is
indicated below.

%2468 PC ready ON

N VI

CPLS N The servo pragram No.

0 start instruction flag
{M1) is setat the leading

H9a74 H1 H2884
g 1} 3

LSET M1 3’ edge of X80,

CIRCUIT END

{OSFR D4 § ¥  Servoprogram No, O ex-
ecution reguest

kst n1 H  The M1 flagis reset after
the completion of the ex-
ecution request for
servo program No, Q,
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8.

AUXILIARY AND APPLICATION FUNCTIONS

The following functions used for positioning control with the A73CPU

are explained in this section.

(1) Limit Switch Output Function .....................
(2) MCodeOutput Function ............c.ooviin...

(3) Backlash Compensation Function

{(4) Torque LimitFunction............................
{5) Electronic Gear Function .........................
(6) AbscluteSystem ........oiiiiiiiiiiiiiii e
(7) Velocity Change Function .................. ... ...
(8) Command Position Data Change Function

(9) SkipFunction ...........cciviieiiiiiiiiin,
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8. AUXILIARY AND APPLICATION FUNCTIONS /MELSE C-A

8.1 Limit Switch Output Function

The limit switch output function outputs the ON/OFF signal, cor-
responding to the positioning address set for each axis, from the
AY42-S1 output module.

8.1.1 Limit switch output data

tem

Setting Contents

Default Remark

ON/CFF
point
setting

24023 Unit

*

0 to 359999399
(x 107 degree)

x 1078 inch
x107 degree
PLS

(x 10 ~'um x 10% inch, PLS) [ x 107" um

|

Setting is
possible for
up to ten
points for
each axis.

8.1.2 Limit switch output function

[Control details]

(1) The limit switch output function outputs the ON/OFF pattern at
the set addresses from the AY42 module.

To execute the limit switch output function, it is necessary to set
the ON/OFF pattern and the point address where the limit
switches should be turned on/off with a peripheral device. Note
that this setting is not possible with a sequence program.

The number of limit switch output points and the ON/OFF points
are indicated below.

(a) Limit switch output points.....

..8 points/axis

64 points in total

(0) ON/OFF POINtS 1oeeveereereess s 10 points/axis
ONOFT ot 10 pointtant
e e
e | Az /ﬁ 7777
s |ove (7777 //!V//i///l///l///; L
RSN IV I7777 R 2Lz
: ilﬁntOFF,/,//}///f///E///!ONi —4
o OFFE i i ' : /A | LN 1/
o //if//i// o | [III7T7
i ors :o>/i///t///|///'t///l///1///' 77
o [orF | AT II AT T T AITA 77777
8-2
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{2) Limit switch output enable/disable setting

The limit switch output function is enabled or disabled in units of
axes and points using the following devices.

Table 8.1 Limit Switch Output Enable/Disable Setting

Sefting

Data/Device

Setting
Unit

Processing

Timing when Setting
Data Becomes Effective

Setting of
"limit switch
used/not
used" (fixed
parameter)

Axis

Used:

The corresgondin axis can output the
sat ONJOFF pattern,

Not used:
All outputs of the corresponding axis are
ON.

1} At the PC ready
(M2000} flag leading
edge

2) When the test mode
is set.

Limit switch
output
enable sig-
nal (Yn&)

ON:

The corresponding axis outputs the set
ON/OFF pattern according to the limit
switch output disable data storing
register (01008 to D1011).

OFF:

All outputs of the corresponding axis are
OFF.

When the "limit switch
output used/not used"
setting is “not used",

Limit switch
output dis-
able data
storage
reqgister
{D1008 to
Di014)

Point

Disable {bit: *1%:

The output corresponding to the bits for
which "1" is set is OFF.

Enable {bit "0"):

The output corresponding to the bits for

which "0" is set is the set ON/OFF pat-
tern.

When Yng ON

The information

opetation.

(3) Cautions

(a) The limit switch output is given according to the "command
position data® of each axis at the leading edge of the PC ready

{b) While the PCPU ready flag is on, the limit switch output is
given according to Yn6, even when the command position

(c) Thelimit switch output enable/disable setting is possible with
a peripheral device while the A73CPU is in the stop state
{PCPU ready flag M7094 OFF} or during the peripheral device

in Table 8.1 is effective during peripheral device test mode

{(M2000) flag while the PCPU ready flag (M98094) stays on.

When the PCPU read flag (M9074) is reset, all output points

are set OFF.

data is outside the stroke limit.

Therefore, take an interlock with a sequence program so that
the Yné is turned on only while an axis is within the stroke

limit,

test mode operation.

1B (NA) 68233-A
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8.2 M Code Output Function

The M code is the code number (1 to 255) which can be set for each
mode of positioning control.

While positioning control is being executed, the M code can be read
by a sequence program to give a variety of instructions, such as
confirming the servo program currently executed and calling miscel-
laneous operations (clamp, starting drill rotation, tooi change, etc.).

(1) Setting an M code

M codes can be set when programming or editing a servo pro-
gram with a peripheral device.

Each servo program can contain one M code.
(2) Timing for storing and reading M code

(a) An M code is stored to the M code storage register of the
designated axis when the positioning start is completed or at
the designated point ({in velocity change control or constant
velocity contraol),

In interpolation control, the M code is stored for all axes which
are used for interpolation control.

(b) To read the M code after the completion of positioning start,
use the positioning start complete signal {Xn0) for the read
instruction.

(c) To read the M code after the completion of positioning, use
the positioning complete signal (Xn1) for the read instruction.

In the positioning control or velocity contral rode

P1 (velocity change point)
P2 (velocity change point)

|
I h
! i P3 (stop)
| 1 /
I 1 | i i
ON ! ! ! j
PC ready flag (M2000) OFF[ ! i !
I | !
DSFRP command | ! I I
(0Nl i I \
Start receive flag (M200n) _OFFA[™T 3 i J
Positioning start complete OFF [7' N : : i
signal (Xn0) 0 I i o
]
Positioning complete signal OFF : : | [
(xn1) 5 ; ! i
! { : :

M code X XX

Storing the set M code

1B {NA) 66223-A
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In the velocity change control mode l

SCPU controls by the
sequence program

PCPU controls by the
servo program

el

/ Dwel| time
/ t
0

PC ready flag (M2000)
DSFRP command

Start receive flag (M200n)

{ ON i

Positioning start complete

H 1
signal {(Xn0) o
Positioning complete
signal (Xn1)

M code

Storing the set M code

Fig. 8.1 Stroring and Reading the M Code

(3) Program example
(a) A sample sequence program is indicated below.
1) Controlled axis: Axis 3

2) Processing at the start of positioning called by an M code
number is output at Y90 to Y98 in BCD code

3) Processing after the completion of positioning called by
the M code

i) When the M code is "3":
YAQ is turned ON.

i) When the M code is *5"
YA1 is turned ON.

i) When the M code is not "3" or "5%
YAZ2 is turned ON.

1B {NA) 66233-A
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(b) The sequence program is indicated below.

%828 K The M code for the 3
} C axes is cutput to Y90
o= (8CD D833 YOI A 45 Y8 in BCD code
when the positioning
start complete flag
{Xn0) is set.

=
(<]
—
[

D853 CYBRE 2

At the completion of
positioning, YAO to
YAZ are set ON.

- = § D833 I CYert 2

'985?8 '\’B}?I YaR2 X

CIRCUIT END

IB (NA) 86233-A
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8.3 Backlash Compensation Function

Backlash is the total amount of play in the drive mechanism.

By setting the backlash amount, the backlash compensation function
generates axis feed pulses corresponding to the set backlash amount
each time the axis motion direction changes in positioning control, jog

operations or MPG operation

\\&\\\\

LS Fees sorom

™

+— Backiash compensation amount

Fig. 8.2 Backlash Compensation

(1) Setting backlash compe

nsation amount

The backlash compensation amount is fixed parameter data and

can be set for each axis

using a peripheral device,

Setting range varies depending on the units to be used:

Units: mm, inches, degrees

® 0 t0 65535
(Back

ash compensation amount) < 255

*Oé

Units: PLUSE
* 0to 255

(Travel distance per pulse) =

(fraction is discarded)
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8. AUXILIARY AND APPLICATION FUNCTIONS / MELSECA

(2) Backlash compensation processing

Table 8.2 Backlash Compensation Processing

Conditions

Progessing

At the first start after power
is turned on

Motion direction =

Zero return direction: Backlash is not compensated
Motion direction =

Zero return direction: Backlash is compensated

Atthe start of jog operation

When axis motien direction is changed, backtash compensa-
tion amount is fed in a single jog operation.

Atthe start of positioning
operation

Backlash is compensated when motion diraction is changed,

During MPG operation

Backlash is compensated when motion direction is changed.

At the start of zero return
operation

Backlash compensation amount becomes effective after zero
return has started.

Absolute value system

The state when the power is turned off is stored.

POINT ]

{1) The number of pulses generated for backlash compensation
is not added to the command position data.

(2) When the backlash amount is changed, zero return operation
must be executed.

If zero return is not executed, the previous backlash compen-
sation amount remains unchanged.

1B (MA) 66233-A
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8.4 Torque Limit Function

The torque limit function limits the torque generated by the servo motor
within the set range.

If the torque required to execute the designated positioning control
exceeds the limit, control is executed at a torque within the set range.

P2

¥

Torque limit
(for servo 100% 50% 100%

system) l ‘

Parameler seiting: Torque limit of 50% is set At the start of operation, the
100% terque limit at velocity change point  parameter set torque limit
F1 with a servo program; s effective.
torque limit is changed  However, if the torque limit
to 50% is set in a servo program,
the set torque limit is effective.

(1) Setting range
1 to 500% of the rated torque
(2} Setting method

(a) Set the torque limit following the procedure indicated below.

1) Set the torque limit with the parameter block (see Section
4.3).

By designating the parameter block number to be used by ‘
the servo program, the set torque limit is applied to the
positioning control, limiting the servo motor generation

torque.

2) Set the torque limit in a servo program. The servo motor
torgue is limited at this setting when the servo program is
executed.

POINT !

The torque limit function is only effective only when an MR-SB
servo ampilifier is used.

When a general-purpose servo amplifier is used, the torque limit
function cannot be used.

8-9 —
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8.5 Electronic Gear Function

The electronic gear function allows the mechanical axis travel distance
per pulse to be changed as required by setting parameter data (travel
distance per pulse). See Section 4.1.1.

Due to the electronic gear function, it is not necessary to select an
encoder to match the mechanical system, permitting flexibility in
designing the servo system.

The electronic gear function is eftective for positioning control, zero
return control, jog cperation, and MPG operation.

Accumulated [
pulses Anzlog voltage

Paosition
Data command Electrenic

|
[
gear ——
I setting processing
I
i
I
[
!
I
I

|
[
I
| Interface
I
{
I
|

[ ]

4
Deviation
counter

Servo
amplifier

O7A
conversion

T Velocity feedback

Positicn feedback

{PL

O
e e —_———— =

I I I
e [ e

I

!

[

I

Fig. 8.3 Electronic Gear Processing

By setting the electronic gear, the relationship between the cormmand
velocity (positioning velocity set by the servo program) and the actual
velocity (actual positioning velocity) is indicated below.

(a) Electronic gear setting = 1
Command velocity = Actual velocity
(b) Electronic gear setting < 1
Command velocity < Actual velocity
(¢} Electronic gear setting > 1

Command velocity > Actual velocity

v
b
Veloecity limit —mo-- e ——— - —
d ¥ {3) Iy 1} Electronic gear setting = 1
/r/ ! ; : K 2) Electronic gear setting < 1
1 1
Command velogcity ./ ; §2; ; \'I 3) Electronic gear setting > 1
1
o ]
I
L S .
: . T *>
Actual acceleration time | ! : I : I
1 1 1 . .
| Actual deceleration time
] : I le—ni
Set acceleration time ' Set deceleration time
-] R f.———>|
The data in the designated parameter block is used for the velocity limit, acceleration time, and deceleration time.

Fig. 8.4 The Relationship between Command Velocity and Actual Velocity

8-10
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8.6 Absolute System

By using an MR-SB servo amplifier, positioning control with absolute
position data is possible.

When a general-purpose servo amplifier is used, positioning control
with absolute position data is not possible.

With the absolute system, after the machine position is set when the
system is initially set up, it is not necessary to execute zero return
because the absolute position of an axis is detected when the power
is turned on.

Machine position is established by zero return called by the sequence
program or using a peripheral device.

(1) Starting up the absolute system

{ Starting up the absclute system )

Connecting to the servo amplifier

* Connect the MR-SB to the A70SF

* Wire the FLS, RLS, and STOP ter-
minals
|

Adjusting machine position

Adjust the machine to the zero position

I

Turning on the power

Turn on the power to MR-SB and A73CPU

I

Setting positioning parameters | -eeeenes * Always set the parameters indicated
arp 9P with an asterisk (*).

(Do not change after setting.)

.
Fixed parameters * Default values are used if parameter
*Servo parameters block is not set.

* Zero return data
* Parameter block

|

Detecting the absolute position e *Kn"'gggoa sequence program ls used, set

*When a peripheral device is used,
select the test mode,

Set the following parameters

Give the request to detect the absolute
position with a sequence program or
peripheral device.

Adjusting machine positon | * Manual operation is enabled with a se-
quence program or a peripheral device.

It it is necessary to adjust machine posi-
fion, use MPG or jog operation

1

* Jog operation is executed using a se-
quence program or a peripheral device,

Establishing the absolute value ey *When a sequence program is used,
run the zero return servo program

Execute zero return (data set) to estab- (ZERC).

lish the absolute value. *When a petipheral device is used, ex-

ecute zero return in the test mode.

l .
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 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 a collision.

1B (NA] 66233-A
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8.7 Velocity Change Function

The function changes velocity during positioning control {excluding
circular interpolation) and jog operation.

Velocity is changed with the DSFLP command in a sequence program
or in the test mode of a peripheral device.

For the procedure for changing velocity with the test mode of a
peripheral device, refer to the Operating Manual for the peripheral
device used.

[Control details]

{1} The velocity of the axis started is forcibly changed to the velocity
set in the velocity change register.

(2) The velocity is changed with the DSFLP command. For details,
see Section 5.3.

[Data setting]

(1) The velocity change registers for each axis are indicated below.

Velocity Change Register
Axis No.
Upper Digit Lower Digit
1 Do63 Ds62
2 Da69 D968
3 Da75 Do74
4 D979 Doso
5 Do8s7 Dose
6 D993 Dog2
7 Dggo D9gs
8 D1005 D1004

{2) The setting range of the velocity is indicated below.

|
Unit mm inch degree PULSE
Setting . Setting . Setting . Setting .
ltem rangs Unit range Unit range Unit s Unit
Velocity 1 -2 1 -3 1 -3 1
change to x 10 to x 10 to x10 7 to PLS/sec
9 mm/min inch/min degree/min
value £00000000 600000000 600000000 1000000

POINT

To set the jog operation velocity in the sequence program, set it
in the jog operation velocity setting register after multiplying it by
100 (for mm) or 1000 (for inches or degrees).

Example:  To designate jog operation velocity of 10000.00 mm/min,
set *1000000" in the jog operation velocity setting
reqister.
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[Caution]

(1) When changing the velocity during linear interpolation contral of
two or three axes, change the velocity for one of the two or three
axes.

(2) The unit of velocity is the control unit set in the parameter block.

(3) In the test mode of a peripheral device, values in the velocity
change registers are ignored.

(4) The velocity is not changed if any of the following errors occur.
The conditions necessary to change the velocity are checked
when the DSFLP command is executed.

Error Contents Error Processing ggé’;
Axis number selting is not be-
tween 1 and 8.
Axis number is set indirectly with
index modifier. The error step is stored in D8010
and D9011,
The data set for present position -
o data change isnotQ or 1. M8010 and M3011 are set.
ata
setling The present position data
error change is set indirectly with the
index modifier.
The error detection flag (Xn7) set.
The set velocity is outside the al- The error code indicated in the 305
lowable setting range. right column is stored in the
minor error code register for the
axis in question.
The designated axis is executing 201
zere return,
The designated axis is executin :
Error cirelar igterpoiaﬁcn. 9 | The error detection flag (Xn7) set. | ag2
?#::g- The designated axis is The error cod.e indica‘e_rd in the
ing deceleraled automatically during rn'rﬁ:‘ofgIr‘:g:r;ésdzt?;?ijsgrtr; the 303
velocity positiening control. axis [n question.
The designated axis is
decelerated with the jog cpera- 304
tion signal turned off,

(5)

Set values for velocity changing are ignored in the following
cases. (No error occurs.)

(a) During deceleration controlled by a STOP instruction.
(b) When axis movement is being stopped.

(c) During the MPG operation.
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[Timing chart]

The operation timing for executing velocity change is indicated below.

Vi Axis motion when positioning is executed at V1
W
Ve b
> 1
I A
Velocity change register ¢ Ve X V3

DSFLP command j ;l

Fig. 8.5 Timing Chart of Velocity Change Operation

[Program example]
The program which calls velocity change control is indicated below.
(1) Velocity change conditions
() AXIS...ccmvrrrrnrericrreseeseeseanns wereeens AXIS B
{b) New veloCity ..o, 5000
(c) Velocity change instruction....... X80

{2) Sequence program

Xese Detection of X80 leading
e —— IPLS  M1S1 M edge

MLS1 M152 (velocity change ex-
—it £SET  M152 Y ecution instruction flag) is

set at the leading edge of
X80.

conol Soee pss2 3 Value '5000" is set in the
velocity change registers
(D992 and D243) for Axis 6.

HiS2 MWI074 M2886
; \——H

—_

P
fDSFL D6

Velocity change request
for Axis 6

- {R5T H152 1

M152 is reset after the
cmcu&'r END completion of command
position data change re-
quest for Axis 6.
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8.8 Command Position Data Change Function
This function is used to change the command position data.

To change the command position data of a stopped axis, use the
DSFLP command in a sequence program. It is also possible to change
it in the test mode of a peripheral device. For details, see the Operat-
ing Manual for the peripheral device used.

[Control details]

{1) The command position data is changed to the position data set
in the command position data change registers.

Note that the actual position data is changed at the same time
when the command position data is changed.

{(2) Use the DEFLP command. For details on the DSFLP command,
see Section 5.3,

(3) If the command position data is changed in the absoclute system,
the machine position address is changed.

[Data setting]

{1) The registers used for command position data are indicated

below.
Axis No. Register
Upper Digit Lower Digit
1 0as1 bged
2 Dger D966
3 D973 0972
4 De79 Ds78
5 Dgas Cge4
6 Des Ceg0
7 Dgg7 Dggs
8 01003 Dico2

(2) Setting range of the position data in the registers is indicated

below.
Unit mm inch degree PULSE
Setting ; Setting . Setting : Setting . Remark
Hem Range Unit Range Unit Range Unit Range Unit
a1 31 3 31 if the setting
Position data 2o x107" 2" to X 107° 2" to % 107° -2 o PLS :?a?,gtlsr'gﬁ;ge
¢hange 2314 mm 231_4 inch 2314 degree 231 4 no error will’
occur.

8-16
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[Caution]

{1) The command position data of the axis being moved cannot be
changed.

Any attempt to change it will cause a minor error; the error
detection flag {X[ ]7) is set. The error code is stored in the minor
error code storage register of the corresponding axis.

(2) The data set in the command position data change register is
ignored in the test mode of a peripheral device,

(3) If the absolute system is used, estabiish the reference position
corresponding to the machine position address using the com-
mand position data change function when the system is booted.

(4) Command position data is not changed if any of the following
errors occur. (Checked when the DSFLP command is executed.)

Error Contents Error Processing
Data setting Axis number is not 1 to 8. The number of steps causing errors
error - - — . is stored in DS010 and DS0O11.
Axis number is set indirectly with an
index modifier. M9010 and M3011 are turned on.

Data set for the command position
change is notO or1.

Command position change data is
set indirectly with index modifier.

Command The axis designated by command The etror detection flag (Xn7) set.
position data position data changing has already

change ex- started. The error code Is stored in the minor
ecution error efror code storage register of the cor-

The servo amplifier of the designated | responding axis.
axis is not yet turned on.

(5) While the command position data is changed, the start receive
flag is set.

(6) Command position data ¢an be changed regardiess of the PC
ready flag (M2000) state.
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The timing chart for the command position data change processing is
illustrated below.

<

F1 P2

Command position data  Pi X Pi

Command position data
change register

DSFLP

Start receive

X sz At

X

_

-
,

kN
Ll

~ -

T

The PCPU sets the "position data change processing ON* flag.

Fig. 8.6 Timing Chart for the Command Position Data Change Processing

[Program example]

(1) Position data change conditions
(@) AXISAXIS i 6
(b) Position data change instruction...X80
{2} Sequence program
ol Hége cpLs  mie; 75 Detection of X80 leading
edge
M161 e M182 (velocity change ex-
i C=ET M2 T aoution instruction fiag) is
set at the leading edge of
X80
M3847 M162 M2BBS P oK
6p—if it 4 ——LOMaY 8 paag
Set "0" to the command
o K position change registers
- LOSFL D& [ (D290, D991) of Axis 6.
Position data of Axis 6 is
- cRsT  mMigz 1 changed.
M162 is reset after the
CIRCUIT END completion of Axis &
present pesition data
change request.
8-18
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8.9 Skip Function

The skip function aborts the currently executed positioning control in
response to the external input and executes the next positioning
control,

The A73CPU executes the skip function using an external STOP signal
and a sequence pregram.

(1) The skip function execution sequence is explained below.

C Start D)
P " Positioning does not start when the ex-
Positioning is sterted with aservopro- | ternal STOP signal or the stop signal

gram. (Yn0) is on.

Turn the external STOP signal on at the
position where positioning contro!
should be aborted.

To execute the skip function, turn Yn9
Turn the STOP input effectivefineffective | on. The external STOP signal be-
signal (Yng} on. " comes ineffective when the next
positioning eontrol starts.

After the deceleration and stop, the |_..... Axis stop is confirmed with the start
next position is started. receive flag (M200n); it must be reset.

( Complete )

(2) Timing chart

The skip function operation timing is indicated below.

Start of positioning

(positioning at point A}

Peositioning at point A

Deceleration and stop due to input
of external STOP

Start of positioning with the
skip function

. (while Yn9 is on, the external
A  STOP signal is ignored)

|
ON

PC ready (M2000) flag Oil

To be turned on before the start of

next positiening.
ON

i
|
!

OFF

External STOP signal

External STOP signal ¢
effective/ineffective
signal (Yn9)
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1. INTRODUCTION

1. INTRODUCTION

This section describes the sequence processing and functions of the
SCPU which are necessary to execute sequence control with the
A73CPU multi-axis positioning module (o be referred to as the
A73CPU in this manual).

The A73CPU SCPU can perform the same sequence control as the
A3NCPU with the exception of the items indicated in Table 1.1.

For the programming procedure of the sequence program used to

execute sequence control, see the ACPU Programming Manual.

Table 1.1 Differences between A73CPU (SCPU} and ASNCPU

ltem

A73CPU

A3NCPU

Usable extension base

AB5B, A68B
(AS5B, AS8B: Not usable)

AB5B, AGBB, A5S5B, ABEB

Application
instruction

Not usable
DSFLP, DSFRP:
Functicn changed)

Base unit A74B A32B, A3EB, A38B
F'oy;.rer supply module loaded in the base AB1P *1 AB1P, AG2P, AB3P, AB5P
uni

Sequence 22 22

instruction
Number of Basic instruction | 132 132
instructions 107 (DSFL, DSER: 109

For sequence
control

1920 points (X/YBO to X/Y7FF)

2048 points (X/Y0 to X/Y7FF)

Data register

/O points
For positioning 128 points {(X/Y0 to X/Y7F) o
control
For sequence 2000 points {M/LO to M/L1999} 2048 points (M/LO to M/L2047)
Internal control
relay/
Latch relay For pesitiening 48 points (M2C00 to M2047)
control o
For sequence 80C peoints (DO to D799) 1024 points (DO to D1023)
Devices control

For positioning
control

224 points (D800 to D1023)

Special relay

Functions of MO0O73 to M2079
added

Special register

Functions of DS180 to D919%
added

Latch range *2

DO to D789
(D800 te D1023 cannot be set
for latch range)

DO to D1023

MELSEC-A

POINT

*1:

*¥2:

AB2P and AB5P cannot be used because their 5VDC current
capacity is insufficient.

This indicates the range that is latched when the latch range
is set with the parameter.
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2. SCPU SPECIFICATIONS

21 Specifications
Table 2.1 SCPU Performance List
Type
ltem ScPU
Control system Repeated operation (with stored program)
IO control method Refresh/direct mode (selectable)
Pregramming language Special sequence control language
(relay symbolic language, logic symbolic language, MELSAP language)

Sequence 22

instruction
Instruction . -
number Basic instruction | 132

Application 107

instruction
Processing speed (sequence Direct mode 1.0t02.3

instruction) (usec/step)

Refresh mede : 1.0

IO points

1920 (X/Y80 to X/Y7FF)

Watchdog timer (WDT) (msec)

10 to 2000

Memeory capacity

Equivalent to the capacity of a loaded memory cassette

Program capacity

Main sequence program + Main microcomputer program : Max. 30K steps
Main microcomputer program: Max. 58K bytes (29K steps)

Sub-sequence program + Sub-microcomputer program : Max. 30K steps
Sub-microcomputer program: Max. 58K bytes (29K steps)

Internal relay (M)

1000 (MO to M999)

{points)
Latch refay (L) 1000 (L1000 to L19g9) | M + L + S = 2000 points (set with parameters)
(points)
Step relay (S) {points) | 0 (default)
Link relay (B) (points) | 1024 (B0 to B3FF)
Number of | 256
peints
Devices | 1imer 100 msec timer 0.1 to 3276.7 sec (TO to T199)
{m Specifica- 10 msec timer 1 0.01 to 327.67 sec (T200 to T255)
P 100 msec retentive timer : 0.1 to 3276.7 sec
tions
Set with parameters
Number of | 256
points
Counter Normal counter ¢ 110 32767 (CO to C255)
(<) Specifica: Interrupt program counter: 1 to 32767
tions Counters used in interrupt programs
Set with parameters
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{(points)

1 Type SCPU
tem
Data register (D) 800 (DO to D799)
(points)
Link register (W) 1024 (WO to W3FF)
{points)
Annunciator {F) 256 (FO to F255)
{points)
File register (R) Max. 8192 (RO to R8191)
(points)
Devices | Accumulator (A) 2 (AD, A1)
(points)
Index register (V, Z) 2V, Z)

Fointer (P) (points)

256 (PO to P255)

Fointer for interrup-
tion () (points)

32 (10 to 131)

Special relay (M)
(points)

256 (M9000 to M9255)

Special register (D)
{points)

256 (D3S000 to D9255)

Comment (points)

Max. 4032 (set in units of 64 points)

Self-diagnosis

Watchdog error monitor, memory error, CPU error, /O error, battery error,
etc.

Operation mede at the
occlrrence of error

Stop or continue

STCP - RUN ocutput mode

Output data when STOP is restored, or data after operation is output.
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2.11

/O control modes
I/O modules are controlled in either the direct or refresh mode,

The control mode of the /O modules can be set in one of the following
three modes. For details on mode settings, see the A73CPU User's
Manual.

* Direct mode for both input and output
* Refresh mode for input and direct mode for output
®* Refresh mode for both input and output

(1) Direct mode

1/O modules are accessed each time the I/O signals are used for
processing in sequence program operation. See Fig. 2.1.

A73CPU _
l CPU (Central Processing Unit) *1 |
1 .
Data memory Input 1
for input molz!ule F—o0 o——
, )
Input contact !
instruction
*2
' | Qutput contact ' 1
instruction [* Data memory Output SN~
for output - —O
Qutput QUT - module N
; X ()
] instruction .

Fig. 2.1 Direct Mode

(a) When an input contact instruction is executed:

The input module data and data memory input data are ORed.
The result is used as the input data to execute the sequence
program.

(b} When an output contact instruction is executed:

Qutput data is read from the data memory to execute the
sequence program.

(c) When the output OUT instruction is executed:

The operation result of the sequence program is output to the
output module and stored in the output data memory (Y).

(d) Operation delay time

The maximum time lag between the change in the input signal
and the change in the output signal is one scan.
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*1: Operations which turn ON/OFF the data in the data memeory for input (X) are:

1) Test operation with a peripheral device
2) Link refresh in the MELSECNET
3) Write from the computer link module (AJ71C24(S3), AD51(S3), etc.)

*2: Operations which turn ON/OFF the data in the data memory for output (Y} are:

1)} Execution of OUT instruction in a sequence program

2} Test operation with a peripheral device
3} Write from the computer link module (AJ71C24(S83), AD51(53), etc))

(2) Refresh mode

I/O modules are accessed in a batch before step 0 is executed.

See Fig. 2.2.
A73CPU
CPU (Central Processing Unit)
— |
Data memory
Input contact for inout Input refresh Input _gl—o_
I instruction (%) P module
t
1
Qutput contact —1
instruction - Data memory Output refresh| output N~
for cutput T ™ —O
Output CUT ) module o
" instruction
Fig. 2.2 Refresh Mode
(a) Input refresh

(b)

(€)

(d)

Before step 0 is executed, input data is read in a batch from
the input module and stored in the input data memory (X).

Cutput refresh

Before step 0 is executed, the data in the data memory for
output (Y} is output to the output module in a batch.

When an input contact instruction is executed:

Input data is read from the data memory for input (X) to
execute a sequence program.

When an output contact instruction is executed:

Output data is read from the data memory for output (Y) to
execute a sequence program,

When the output OUT instruction is executed:

The operation result of a sequence program is output to the
output module and stored in the output data memory (Y).
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{f

Operation delay time

The maximum time lag between the change in the input signal
and the change in the output signal is two scans.

POINTI

To access a part of /O module directly as in the direct mode, use
the SEG instruction (partial refresh instruction).

For details, see the ACPU Programming Manual.

(3) Cautions for the refresh mode

(a)

When output (Y} is the refresh mode:

As illustrated in Fig. 2.3, it is not possible to output pulse
signals externally by turning ON/OFF the output (Y) of the
same device number within one scan of operation.

H such a circuit is programmed, the instruction set in a larger
step number becomes effective and the instruction set in a
smaller step number is ignored.

To output a pulse signal externally, use the SEG instruction
(partial refresh instruction) as shown in the program in Fig.
2.4.

For details on the SEG instruction, see the ACPU Program-
ming Manual.

Y10
| SET | myge |

¢

[ SEG [kavioKaB1

l— (1)

— (2)

It Y10 is turned on and off within the same scan,
the state just before the output refresh is executed,
i.e,, the off state after the execution of the RST in-
struction, is always output to the output module.

However, in the sequence program, Y10 is on after
the execution of the SET instruction and before the
execution of the RST instruction.

The "SET MS052" is used to change the SEG in-
struction to the partial refresh instruction.

The partial refresh instruction in (1} outputs the
Y10 ON data to the output medule,

The partial refresh instruction in (2) outputs the
Y10 OFF data to the output module.

Fig. 2.3 When the SEG Instruction Is Not Used

Fig. 2.4 When the SEG Instruction Is Used

18 (NA) 66233-A



2. SCPU SPECIFICATIONS /MEL SEC-A

(b} When input (X) is the refresh mode:

To execute the fetch processing of the external input signals
in a batch at the head of the scan, maintain the external signal
ON/OFF state for more than one scan.

if the ON/OFF state of the external input signal is changed
during a scan, the state of the input (X) in the sequence
program does not change.

To fetch the ON/OFF state of the external input signal during
a scan, execute the SEG instruction.

A program example is shown in Fig. 2.5.

ON/OFF state of X0 to X7 is
fetched by pattial refresh.

Fig. 2.5 Partial Refresh of Input Signals

2-6 -
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2.1.2 Initial processing

Initial processing is a series of processing which is required to execute
sequence program operation processing.

Initial processing is executed when the SCPU is powered up or reset
with the reset switch of the SCPU.

Initial processing usually takes 2 to 4 seconds, varying depending on
the system configuration,

(1)

@

3

(%)

(5)

(6)

I/O module initialization

The I/Q module is reset to be initialized.
Clearing data memory

{a) Unlatched data memory is cleared.

The latch range is set with a parameter using a peripheral
device.

(b) Y data contents are cleared if Y, which corresponds to the
areas occupied by the input modules and the areas not oc-
cupied by any module, is used as internal relay M.

Setting link parameter

When the A73CPU is used as the master station in the MELSEC-
NET, the link parameter data is set to the data link module and
the data link starts.

/O address assignment

IO addresses are automaticafly assigned to the |/O modules
loaded in the base unit.

Entering /O module data

The types of I/O modules loaded in the base unit are entered.
The IO module data is used to verify the [/O module.
Self-diagnosis

Among the check jtems conducted by the SCPU for self-diag-
nosis, those conducted when the power is turned on or the SCPU
is reset are conducted.

For details, see Section 2.1.9.
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2.1.3 END processing

The END processing returns the operation step to step 0 in repeated
operation processing.

After the execution of the END (FEND) instruction, the following series
of processing is executed as the end processing.

(1)

(2)

(4)

Self-diagnosis

The SCPU checks for a blown fuse, I/O module verify error, low
battery power, etc. For details, see Section 2.1.8.

Timer/counter processing

Present values of the timers and counters are updated and their
contacts are turned on or off.

For details, see Sections 2.1.4 and 2.1.5.
Constant scan processing

When the constant scan function is used, the SCPU waits until
the constant scan time (set for the special data register DS020)
is reached to execute the repeated operaticn processing.

Data communication processing with computer link module

The SCPU communicates with the computer link module when a
data read/write request is given by the computer link module
{AJ71C24(83), AD51(S3)).

Link refresh processing

Link refresh processing is executed when a link refresh request
is given by the MELSECNET data link module.

For link refresh timing, see the MELSECNET Data Link System
User’'s Manual.

Sampling trace processing

The status of the set devices is stored in the sampling trace area
as the sampling trace is executed every scan (after END instruc-
tion execution).

RUN/STCP keyswitch position check

The SCPU operation status is changed according to the
RUN/STOP switch position.

For details of transition processing to RUN, STOP, PAUSE, and
STEP-RUN, see Section 2.1.8.
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2.1.4 Timer processing

The SCPU uses timers which increase the present values according to
the measured duration.

Three types of timers are used:

® 100 msec timers Range : 0.1 to 3276.7 sec
Units : 100 msec

* 10 msec timers Range : 0.01 to 327.67 sec
Units : 10 msec

* 100 msec retentive timers Range : 0.01 to 3276.7 sec

Units : 100 msec

Present value is retained after the power is turned off.

(1} Updating the timer present value

2

3)

When the timer coil is turned on with the OUT T[ ] instruction, the
timer present value is updated after the execution of the END
(FEND) instruction. After the timer counts up, the timer contacts
close.

(a) 100 msec and 10 msec timers

When the timer coil is turned off with the input conditions not
satisfied, the present value of the timer is reset to 0 and the
timer contacts open after the execution of the END (FEND)
instruction.

(b) 100 msec retentive timers

When the timer coil is turned off with the input conditions not
satisfied, the present value update stops but the present
value is retained.

When the RST T[ ] instruction is executed:

When the timer is reset with the RST T[ ] instruction, the present
value is reset to 0 and the timer contacts open,

The 100 msec retentive timer retains the present value and the
contact status when the coil is turned off.

To reset the 100 msec retentive timer, use the RST T{ ] instruction.
When the OUT T[ ] instruction is skipped:

Once the timer is started with the OQUT T[ ] instruction, the timer
present value is updated even when the OUT T[ ] instruction is
skipped with the CJ instruction. The contacts close when the
timer counts up.
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0 END 0 END O
1 ] R l
'r —r‘/vTv».l Pt
Timer present value updated
Timer contact status updated
Fig. 2.6 Timer Processing
REMARKS
Timer accuracies are indicated below, For further details, see the ACPU Programming
Manual.
Timer ScanTime T Birect Input Refresh Input
10 msec T < 10 msec +2 scan time to —10 msec
10 msec T = 10 msec +2 scan time to —1 scan time
+2 scan
100 msec T < 100 msec +2 scan time to ~100 msec time to 0
100 msec retentive
100 msec T = 100 msec +2 scan time to -1 scan time
100 msec retentive

2.1.5 Counter processing

The SCPU uses counters which increase the present value at the
leading edge of an input signal. Two types of counters, normal and
interrupt counters, are used. In this manual, the word "counter® indi-
cates a normal counter uniess it is specifically expressed as an “inter-
rupt counter".

(1)

(2)

* The counter is used in a main routine or subroutine.
* The interrupt counter is used in an interrupt program.

Updating the counter present value

The counter coil is turned on and off by the OQUT CJ ] instruction.
The present value is updated at the leading edge of the coil signal
and the coil contacts close when the counter counts out.

(a) The counter used in a main or subroutine

The present value is updated and the coil status is changed
after the execution of the END (FEND) instruction.

(b) The interrupt counter used in an interrupt program

The present value is updated and the coil status is changed
after the execution of the IRET instruction.

When the RST C{ ] instruction is executed:

When the counter is reset by the RST C[ ] instruction, the present
value is reset to 0 and the counter contacts open.

The present value and the contact status are retained when the
counter coil is turned off.
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Counter

. .0 ENC 0 ENC 0
Main routine '—W—WM‘*
pregram

Counter present value update?‘
d

Counter contact status update

Interrupt
counter

Interrupt

Interrupt occcurrence ,.crrence INterrupt occurrence
Main routine 0 # F4 j END
pregram  © Jret\ JreM  Jrem f

=

Interrupt program A
*, }

Counter present value updated

Counter contact status updated

Fig. 2.7 Counter Processing

The maximum speed of the counter depends on the scan time. Counting is only
possible when the on/off time of the input conditions is longer than one scan. For
details, see the ACPU Programming Manual.

p
X [time/sec]

- H n
Maximum counting speed Cmax = 160 ts

where,
n: duty (%)

Duty is the ratio of the input signatl on or off time to one cycle

Count input signal ON m
OFF [ T | 12 |
k Ly 1
of input signal on/off time, expressed in percent.

IfT1 < T2 n= x 100 (%)

T1
TTi+T2

IfT1 > T2 n = x 100 (%)

T2
CTT1+T2

1s: program scan time (sec)

2-11
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2.1.6 Watchdog timer (WDT)

(1) Watchdog timer

The watchdog timer is an internal timer used to detect errors of
the PC’s repeated operation function.

Setting is possible with a parameter in the range of 10 msec to
2000 msec in units of 10 msec. Default is 200 msec.

(2) Operation

The watchdog timer monitors program execution scan time over
one scan.

If any PC hardware fault occurs or processing is not completed
within the preset period, it stops operation with warning signal
output.

(3) Resettiming

The watchdog timer is reset after the execution of the END in-
struction if the PC operation is completed normally.

(4) Error
The watchdog timer error is indicated by code "22" or "25".

Error code "22": The END instruction is executed after the set
period has elapsed.

Error code "25" The END instruction is not executed due to
endless loop.

For details, see the A73CPU User’'s Manual.

(5) Operation after an occurrence of watchdog timer error
{a) The PC stops operation and turns off all outputs,
(b) The RUN LED in the CPU module front panel flashes.

(c) The "WDT ERROR" message is displayed on the LED display
unit on the CPU module front panel.

Scan time (WDT count value) L WOT error ocours if preset
T— — — value is exceeded.

END processing ime
1l J
T 1

Sequence pragram operation

END
Step 0 instruction Step 0

L | l
f ! 1

WDT reset (after execution of END instruction)

2-12
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(6) Resetting
The watchdog timer can be reset in a sequence program,

The watchdog timer preset value is reset when the WODT instruc-
tion is executed; counting begins again from "0".

However, the scan time stored in D9017 to D9019 is not reset
when the WDT instruction is executed.

woT} WDT reset
exocuted
END
Step 0 | executed
Step 0
1 1
I - 1_! I'_i
A 1 B
L WDT value WDT error occurs when WDT value
reset A or B exceeds the set value,
Scan time

(7) Ifthe WDT error occurs, check the nature of the error by referring
to the troubleshooting information in the A73CPU User's Manual.
After placing the reset switch in the RESET pasition, remove the
cause of the error.

2-13
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2.1.7 OQperation processing at the occurrence of momentary power failure

The A73CPU detects a momentary power failure if the input line voltage
to the power supply module falls below the specified value.

if the momentary power failure within the allowable limit {20 msec)
occurs, the SCPU executes the momentary power failure processing
as indicated below.

(1) Momentary power failure under 20 msec

(a) Operation processing stops with the output status retained.

(b) Operation processing is resumed when normal state is res-
tored,

(c) The watchdog timer keeps counting while the operation is
stopped. Therefore, if the watchdog timer setting is 200 msec
and scan time is 190 msec, the WDT error occurs if a momen-
tary power failure occurs for 20 msec.

(2) Momentary power failure longer than 20 msec

The SCPU is reset,

Occurrence of momentary power failure Power recovery

END © \ / END END
l| Py P | |
| 1 IIL
J_L A73CPU stops operation

Fig. 2.8 Operation Processing at Occurrence
of Momentary Power Failure

2-14
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2.1.8 RUN, STOP, PAUSE, STEP-RUN operation processing
The SCPU operation state are RUN, STOP, PAUSE, or STEP-RUN.

Each operation state is explained below,
(1) RUN

The RUN state indicates that the SCPU is executing a sequence
program repeatedly in the order of step 0 to the END (FEND)
instruction.

When the SCPU is set in the RUN state, the output status saved
when it had been set to the STOP state is output according to the
set output mode (STOP - RUN]).

The processing required to start sequence program operation
after the operation state has been changed from the STOP to RUN
is usually one to three seconds. This time varies according to the
system configuration,

The processing shown in Fig. 2.9 is repeated in the RUN state
until it is changed to another operation state.

=

Qutput status saved when the
operation state had been
switched to STOP is output ac-
cording to the set output mode,

/O medules are refreshed (if in
the refresh mode)

l

Sequence program operation
processing

Step 0

END (FEND) instruction

I

END processing

Fig. 2.9 RUN Operation Processing

1B (NA) 66233-A



2. SCPU SPECIFICATIONS

(2) STOP

MELSEC-A

The STOP state indicates that sequence program operation is
stopped using the RUN/STOP keyswitch or by the remote STOP
signal {Section 2.2.3).

When the SCPU is set in the STOP state, the output status is
saved and all outputs are turned off. Data other than the outputs

(Y) is retained.

The processing shown in Fig. 2.10 is repeated in the STOP state
until it is changed to anocther operation state.

( STOP

D)

I

Output status is saved and all
outputs are turned off

IO modules are refreshed
(if in the refresh state)

Data communication with the
computer link medule

|

Link refresh processing

|

Self-diagnosis

|

AUN/STOP keyswitch position

check

* For details on processing, see Section 2.1.3.

Fig. 2.10 STOP Operation Processing

2-16
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(3) PAUSE

The PAUSE state indicates that sequence program operation is
stopped with the output and data memory statuses retained.

The processing shown in Fig. 2,11 is repeated in the STOP state
until it is changed to another operation state.

For the procedure to set the SCPU in the PAUSE state, see
Section 2.2.4.

( PAUSE )

1/O modules are refreshed
{if in the refresh state)

Data communication with the com-
puter link module

Link refresh processing

|

Self-diagnosis

{

RUN/STOP keyswitch position
check

® For details on processing, see Section 2.1.3.

Fig. 2.11 PAUSE Operation Processing
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(4) STEP-RUN

The STEP-RUN state indicates the run state in which sequence
program operation processing can be stopped or continued in
units of instructions; run/step control is possible using a
peripheral device.

Because operation processing is stopped with the output and
data memory statuses retained, it is possible to check the execu-
tion state of the sequence program.

The processing shown in Fig. 2.12 is repeated in the STEP-RUN
state until it is changed to another operation state.

< STEP-RUN )

Cperation processing
stopped

Operation executed up to the step
specified with a peripheral device

/O modules are refreshed (if in
the refresh state)

|

Data communication with the com-
puter link medule

|

Link refresh processing

Self-diaghosis

RUN/STOP keyswitch pesition
check

* For details on processing, see Section 2.1.3.

Fig. 2.12 STEP-RUN Operation Processing

2-18
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(5)

Relationship between RUN/STOP switch operation and SCPU
operation processing

Table 2.2 RUN/STOP Switch Operation and SCPU Operation Processing

SCPU | Sequence Pro- Data Memory
gram Operation External Output {Y, M,L,S, T, Remarks

RUN/STOP Processing C, D
RUN - STOP Stopped Qutput status is Status at the
STEP-RUN - STOP saved by OS and | entry to STOP

all outputs are state is retained.

turned off.
STOP -~ RUN Started Depends on the Operation is

parameter setting | resumed in the

for "STOP + RUN | same status as

output state®. that at the entry

to the STOP state.

RUN - PAUSE Stopped The same status | If M9040 is off, the ‘
{with M9040.0ONj) as that at the same operation process-

entry to the
PAUSE state is
retained.

ing will occur as that ex-
ecuted when the
RUN/STOP switch is in
the RUN position,
(PAUSE state is not set.)

STOP - [ Operation | Operation stops Output status is Status at the

STEP- stopped at the step retained. entry to operation

RUN from a specified by a stop is retained.
peripheral | peripheral device.
device.

PAUSE Operation | Operation Operation

= STEP- resumed resumes from the resumes from the

RUN from a step next to the status at the entry
peripheral | operation to operation stop.
device, stopped step.

PAUSE - RUN Started Operation Operation

resumes from the
PAUSE output
status.

resumes from the
status at the entry
to the PAUSE
state.
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(6) Processing during sequence program stop operation processing

Table 2.3 Processing when Operation Processing Stopped

Processing RUN
(END STOP PAUSE STEP-RUN
RUN/STOP processing)
I/O Refresh
{for refresh state) Executed Executed Executed Executed
Self-diagnosis Executed Executed Executed Executed
Timet/counter (Updating
of prasent value and Executed — - —_
opening/closing contacts)
Constant Scan Processing Executed — — —
Communication with
' Computer Link Module Allowed Aliowed Allowed Allowed
Link Refresh Processing Allowed Allowed Allowed Allowed
Sampling Trace
Processing Executed o - -
RUN/STOP Switch Posi-
tion Check Executed Executed Executed Executed
Remarks If the END (FEND) instruction is
executed during STEP state
operation, the END processing
begins.
Timer present value update:
10 msec timer ....
'1" is added after each scan,
100 msec timer ....
*1" is added after each 10
s£¢ans.
2-20
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2.1.9 Self-diagnosis

(1) Self-diagnosis

The SCPU checks itself for errors when the power is turned on
and while the SCPU is running. If an error is detected, the SCPU
provides an error indication or stops operaticn, depending on the
level of error, thereby preventing SCPU maifunctioning and en-
suring reliable operation.

The SCPU’s operation states at the detection of an error are
operation stop state and operation continue state. For some
errors included in the operation continue state, it is possible to
stop operation when such errors are detected, by setting the
proper parameter.

If an error is detected, the error occurrence event and the con-
tents of the error are stored in the special relays (M) and special
registers (D). Read the stored error data in the program, espe-
cially for the operation continue state, to prevent malfunctioning
of the SPCU and mechanical systems.

If an operation stop error is detected by the self-diagnosis func-
tion, the operation stops at the point the error is detected and all
outputs (Y) are turned off.

If an operation continue error is detected, the program portion
involved with the error is skipped and other portions of the pro-
gram are executed.

if an I/O module verify error is detected, operation is continued
with the I/O addresses before the occurrence of the error.

For errors detected by the self-diagnosis function, refer to Table
2.4.

If two states are indicated in the "CPU Status* and "RUN LED Status* ¢olumns in
Table 2.4, either of them can be selected by setting a peripheral device.

For an operation check error marked with (*), the error message displayed on the
LED display unit is as indicated below only for the error caused by the CHK
instruction.

<CHK> ERROR[ I[ I 1

3-digit fault code number
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Table 2.4 Self-diagnosis Error List

CPU RUN
Diagnosis Diagnosing Timing Status LED Error Message
Status
Instruction code When each instruction is executed. INSTRCT.CODE
check ERR
Parameter set- When the power is turned on or the PARAMETER
ting check SCPU is reset. ERRCR
When the operation state is changed:
From {STOP/PAUSE] to
[RUN/STEP RUN]
No END instruc- When M9056 or M9057 is set. MISSING END
tion When the operation state is changed: INS.
From [STCP/PAUSE] to
{RUN/STEP RUN]
Memory Instruction execu- | When the following instruction is CAN'T
error tion impossible executed: Stop Oif EXECUTE (P}
CJ, 8CJ, JMP, CALL(P), FOR-NEXT
When the operation state is changed:
From [STOP/PAUSE] to
[RUN/STEP RUN]
Format {CHK in- When the operation state is changed: CHK FORMAT
struction) check From [STOP/PAUSE] to ERR.
[RUN/STEP RUN]
instruction execu- | When an interrupt occurs. CAN'T
tion impossible When the operation state is changed: EXECUTE (I)
From [STOP/PAUSE] to
[RUN/STEP RUN}
No memory When the power is furned on or the CASSETTE
cassctte SCPU is reset. ERROR
RAM check When the power is turned on or the RAM ERROR
SCPU is reset.
When the M9084 is set during STOP state.
Operation circuit | When the power is turned on or the OPE. CIRCUIT
check SCPU is reset. ERR.
Watchdog error When the END instruction is executed. WDT ERROR
CPU ot
arror check Stop
END instruction When the END instruction is executed. END NOT
not executed EXECUTE
Sub-CPU check Always SUB-CPU
ERROR
Interrupt error Always MAIN CPU
DOWN
1/O error | /O module When the END instruction is executed. Stop Off UNIT VERIFY
verification (Not checked if M9084 or M9094 is ON.) ERR.
Fuse blown When the END instruction is executed. Run On FUSE BREAK
(Not checked if M90B4 or M9094 is ON.) OFF.
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Table 2.4 Self-diagnosis Error List (Continued)

. cpy | BUN
Diagnosis Diagnosing Timing St LED Error Message
atus Status
Control bus When the FROM or TO instruction is CONTROL-BUS
check executed. ERR.
Special function When the FROM or TO instruction is SP. UNIT DOWN
module error executed.
Link module error | When the power is turned on or the LINK UNIT
SCPU is reset. ERROR
When the operation state is changed:
From [STOP/PAUSE] to Stop Oft
[RUN/STEP RUN]
Special | /O interruption When an interrupt occurs. IO INT. ERROR
fune- etror
tion
module | Special function | When the power is turned on or the SP. UNIT LAY,
error module assign- SCPU is reset, ERR.
ment error When the operation state is changed:
From [STOP/PAUSE] to
[RUN/STEP RUN]
Special function | When the FROM or TO instruction Is Stop Off SP. UNIT ERROR
module error executed. | s | e
Run On
Link parameter When the power is turned on or the Run On LINK PARA.
error SCPU is reset. ERROR
When the operation state is changed:
From [STOP/PAUSE] to
[RUN/STEP RUN]
Battery | Battery low Always Run On BATTERY
{Not checked when M3084 is ON.) ERRCR
* Operation ¢check error When each instruction is executed. Stop Off QOPERATION
-------------------- ERROR
Run Cn

IE {NA) 66233-A



2. SCPU SPECIFICATIONS /MEL SE(;A

2.1.10 Parameters

(1} Parameters assign the user memory area in the CPU module to

specific applications and functions.

(2) Parameters default values are determined as indicated below. |if
no parameter setting is made, the default values will be used.
(3) The allowable setting range for each parameter is indicated in
Table 2,5, Setting is possible with a peripheral device.,
For details on parameter setting, refer to the Operating Manual
for the peripheral device.
Table 2.5 Parameter Setting Range
Setting Peripheral Device
Default Value Setting Range
ltem PU | GPP | HGP | PHP
' Main sequence program capacity 6K steps 1K to 30K steps o o o °
(in units of 1K steps)
Sub-sequence program capacity None 1K to 30K steps o o o o
(in units of 1K steps)
File register capacity None 1K to 8K points o ° o o
(in units of 1K points)
Comment capacity Nene 0 to 4032 points _ o o o
(in units of 64 points)
Memory capacity 0 or 8K bytes 1o 24K bytes
Status lateh | Data memory None NA/A {0/8K bytes) - ° ¢ °©
File register NAJA (2K to 16K bytes)
Sampling trace None 0 or 8K bytes - <] o o
Microcomputer program capacity None 0 to 58K bytes _ o o
{in units of 2K bytes) °©
17O contra! setting Direct for in- Direct or refresh setting is
puts and out- possible for inputs and o Q o o]
puts outputs individually
' Link relay (B) BO to 3FF
(in units of points)
Timer (T) TO to 255
(in units of points)
Latch L1000 to L2047
range set- Counter (C) None for ather CO to 255 [} 5] o [}
ting ers (in units of points)
Data register (D} DO to 1023
(in units of points)
Link register (W) WO to 3FF
{in units of points}
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Table 2.5 Parameter Seiting Range (Continued)

Setting

Peripheral Device

Default Value Setting Range y
ltem PU | GPP | HGP|| PHP
Number of link 1 10 64
stations
Input {X) X0 to 7FF
{in units of 18 points)
Lirt'tk. range Output (Y) None Y0 to 7FF - 0 o )
setiing (in units of 16 points)
Link relay (B} BO to 3FF
(in units of 16 points)
Link register (W) WO to 3FF
{(in units of points}
Setting of Internal relay (M}, Latch MO to M999 M/L/S: O to 2047
relay {L}, and Step relay (S} L1000 to L2047 | (must be serial numbers) o o o o
None for S
Timer setting 100 msec: 256 points (in units of 8
Toto T199 points} in total for 10
10 msec: msec, 100 msec, and 100 o o o o
T200 to T255 | msec retentive timers
(must be serial numbers
for each timer)
Interrupt counter setting No interrupt Used status of interrupt
counter counter (C244 to C255)
assigned to each inter- - o o o
rupt pointer {l), is set in
units of points.
Input (X) medule
4O number | OUtPUt (Y) module N 0 to 64 points (in units of
. - - one R - o o o
assignment | Special function 16 peints)
module
Empty slot
Remote RUN/PAUSE contact setting None X0 to 7FF
(1 peint each for
RUN/PAUSE contact. - o [ o
Setting of PAUSE contact
only is not allowed.)
Fuse blown Continue
Operation :
state at the 11O verify error Stop .
- - Stop or Centinue - ° o o
eccurrence | Operation error Continue
of an error
Special function Steop
module check error
Annunciator display state F number dis- | F number of alternate dis-
play play of F number and _ o o o
comment (comment: al-
phanumeric only)
STOP -+ RUN display state Operation Output of cperation
status before status:
STOP state Before entry to STOP _ o ° °
entry is output state
After operation
execution
Print title entry Neone 128 characters (all keys _ o o o
on MELSAP are accepted)
Keyword entry None Max. 6 hexadecimal ° ° ° o
digits (010 9, Ato F)
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MELSEC-A

REMARKS

The memory capacity changes according to the parameter settings.

Select a memory cassetlte by calculating the required memeory capacity using Table 2.6.

Table 2.6 Parameter Setting and Memory Capacity

ftem Setting Units Memory Capacity /0OM Remarks
Parameter and 4K bytes (fixed) 4K byte memory
T/C setting — area is used for
value parameter settings
Main pro- . and T/C settings.
gram P Sequence pro- 1K steps Main seguence program Possible 9
gram capacity x 2K bytes
Microcomputer | 2K bytes (Main microcomputer pro-
program gram capacity)K bytes
T/C settings — 8K bytes (fixed) 6K byte memory
area is used for set-
Sub-pro- Sequence pro- 1K steps Sub-sgquence program ting the T/C set-
gram gram capacity x 2K bytes tings and PI
Micrecomputer | 2K bytes (Sub-micrecomputer pro- addresses.
program gram capacity)K bytes
Sampling trace None/Used | 0/8K bytes
Data memory None/Used | 0/8K bytes The memory
- - - - . capacity for file
File register None/Used | (File register memaory Impossible | o oicter status lateh
Status capacity}K bytes is determined by
latch -
the number of file
register points set
by the parameter,
File register 1K points (File register points) x
2K bytes
Comment 64 peints . The system oc-
{(Comment points) | 1 bytes cupies 1K bytes
64 when a comment
capacity is set.
2-26
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2.2 Function List

Table 2.7 Function List

Function Contents Refer to

Constant scan Executes a sequence program at the predetermined intervals inde- Section 2.2.1
pendent of the scan time.
Setting range: 10 msec to 190 msec

Latch Retalns the device data when the power is turned off, the PC is reset, Section 2.2.2
or a momentary power failure longer than 20 msec oceurs.
The devices that can be latched are: L, 8, T, C, D, and W,

Remote RUN/STOP Allows remoete runfstop control from the external device (peripheral Section 2.2.3
device, external input, computer, ete.) when the RUN keyswitch is in
the RUN position.

PAUSE Stop operation while retaining the status of outputs (Y). Section 2.2.4
The PAUSE state can be set by any of the following methods:
* RUN keyswitch on the front panel of the CPU module
®* Remote PAUSE contact

* Peripheral device

Status latch Stores all device data to the status latch area of the memory cassette Section 2.2.5
when the status latch conditions are satisfied.

The device data stored in the status latch area can be monitored by a
peripheral device.

Sampling trace Executes sampling of the specified device operation status at predeter- | Section 2.2.6
mined intervals and stores the sampling result in the sampling trace
area of the memory cassette,

The device data stored in the sampling trace area can be monitored
by a peripheral device.

STEP-RUN Executes a sequence program in units of instructions. Section 2.2.7
Step run can be executed by any of the following methods:
* Specifying the loop count
* |n units of instructions

IO module replace- Allows an I/O module to be replaced while the CPU is running (power Section 2.2.8
ment in online state on).

BASIC program inter- | Allows the BASIC program interrupt processing routine to start from Section 2.2.9
rupt the sequence program.

Starts up to 16 interrupt subroutines using the SUBP instruction.
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2.2.1 Constant scan

( APPLICATION )

The scan time of a sequence program varies depending on whether or
not the instructions are executed, resulting in an errer in positioning.
The constant scan function minimizes such errors by permitting the
sequence program to be executed at specified intervals.

( FUNCTION )

{1} Definition

The constant scan function makes one scan processing time of a
seguence program constant.

{ Operation processing )

Initial processing

IO refresh processing  [....... Refresh state only

I

Sequence program
operation processing

Step 0 One scan
. processing time

END (FENDj instruction

END processing |-« v exn If the sequence program
processing time is shorter
than the set constant scan
time, the next scan waits
until the set constant scan
time reaches.

(2) Setting range

The constant scan time setting is written to D9020 using a value
between 1 and 19 in units of 10 msec.

If the setting is outside the allowable setting range, it is processed
as indicated below:

-3276810 0...... No constant scan setting
11019 Constant scan setting, 10 msec to 190 msec
20to 32767....... Constant scan setting, 190 msec
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(3) Program example

{(a) Constant scan time = 80 msec

Instruction

—+

Aﬁ 80 msec

(b) To terminate constant scan

Instruction

-

{movp | k8 [ ogueo }—4

setting

—{ move ] ko[ oweo —4

A,E: End of constant scan

(4) Operation

(a) Constant scan is executed from the scan during which a

setting is written to D9020.

Writing 8 (80 msec) to D9020

0 EAD END O END END 0 END O
Sequence program —— =3 = ——t=t -
10ms| 1
s s B0 8ms e
¥ 1

Writing 0 to D9020

Constant scan

Fig. 2.13 Constant Scan Execution

(b} The constant scan time must be greater than the maximum

scan time in the sequence program.

The constant scan is not executed correctly

if the setting is

shorter than the sequence program scan time.

Set constant scan time

jo———————

L T . N - I . 8D o W
———t—

0
Constant scan +—— t ¥ + + +

L.

Scan In which constant s¢an is not
executed correctly

END END
-
Sequence program —
35ms Sms 35ms I 3ms Gms
s Sims, Tive, 2ms e,
r-_ -
If this scan takes

longer than 37 mseoc,
the constant scan
cannot be executed
correctly in the

naxt scan.

2. SCPU SPECIFICATIONS /MELSEC-A

Fig. 2.14 Program Execution if Scan Time is
Longer than the Set Constant Scan Time

1B {NA) B6233-A
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{5) Accuracy

(a) The following processing is possible during waiting time in
END processing.

Therefore, constant scan accuracy will be deteriorated by the
corresponding interrupt processing time.

interrupt Processing Time

/O interrupt General data processing of AD51(S3):
0.2 msec to 0.5 msec
Interrupt from Al&1 or AD51(S3}:
0.2 msee + (10 to 117 interrupt program execution pericd)

10 msec interrupt 1.0 msec + 129 to 131 interrupt program execution time

Interrupt from a 0.2 msec
peripheral device

If more than one interrupt indicated above occurs, the sum of
these interrupt processing times is required.

C OPERATION )

(a) To execute a constant scan

1) Write the constant scan setting to D9020 with a sequence
program.

2) Write the constant scan setting to D9020 with a peripheral
device set in the test state.

{(b) Toterminate constant scan
1) Write "0" to D9020 with a sequence program,.

2) Write “0" to D9020 with a peripheral device set in the test
state.

(c) To change the constant scan setting during run

1} Modify the program which writes the constant scan setting
to D2020 using a peripheral device; rewrite the setting
during run and set the constant setting instruction on.

2) Write the required setting to D9C20 with a peripheral
device in the test state.

( CAUTION j

(a) D020 is cleared when the power supply to the SCPU is
turned or when it is reset. The following program is required
to initiate the constant scan function from the time the power
is turned on after the SCPU is reset.

M9036
F———move [ k37 [ D300 |

Constant scan time setting

{(b) The constant scan function is not executed correctly if a
momentary power failure shorter than 20 msec occurs be-
cause the constant scan time is extended for the duration of
momentary power failure.
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2.2.2 Latch

( APPLICATION )

The latch function retains the data if a momentary power failure longer
than 20 msec occurs to allow to continuous execution of the control.

( FuncTioN )

(1) Definition

The latch function retains the device data in the CPU module
when the power supply to the SCPU is turned off and then on or
it is reset.

(2) Latchable device
{a) The devices which can be latched are indicated below.
1) Latch relay (L)
2) Link relay (B)
3) Timer (T)
4) Counter (C)
5) Data register (D)
6) Link register (W)
{(3) Clearing the latched data

{a) The latched data can be cleared by either of the following
methods.

1) Reset switch

After placing the RUN switch in the STOP position, set the
reset switch in the LATCH CLEAR position.

2) GPP/HGP/PHP
Execute the device clear operation.

(b) Clearing the latched data also clears the data in the unlatched
area at the same time.

( OPERATION )
The latch range is set for each device by parameters,
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C CAUTION )

(a) The device data in the latch range is retained by the battery
(ABBAT) in the memary casseite. The battery is, therefore,
required when operation is executed with a ROM which stores
the sequence program.

(b} The latched and uniatched device data is stored in the CPU
module. The data in the latch range is therefore destroyed if
following operation is attempted while the power is off.

1} Disconnect the battery connector from the memory cas-
sette.

2) Remove the memory cassette from the CPU module.

2.2.3 Remote RUN/STOP

D ( appuCATION )

{a} In the following cases, remote run/stop controt of the SCPU
is possible without using the RUN keyswitch on the front panel
of the CPU module.

1) The CPU module is cut of reach.
2) The CPU module is stored in the control box.

3) The CPU is under the control of a computer, etc.

C FUNCTION j

(1) Definition

The remote RUN/STOP function controls run/stop of the SCPU
using an external device (peripheral device, external input, com-
puter, etc.) while the RUN keyswitch is in the RUN position.

. {2) Operation
(a) Operation processing is controlled as indicated below:
1) Remote STOP

The SPCU is set in the STOP state after the sequence
program is executed to the END (FEND) instruction.

2) Remote RUN

Remote run operation after the remote stop sets the SCPU
in the RUN state in which the sequence program is ex-
ecuted from step 0.
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C

OPERATION

)

(a) Remote run/stop operation is possible in the following three

methods.

1) Remote RUN contact {external input)

The remote RUN contact is set with a peripheral device.

2) Peripheral device

3) Computer or AD51 (S3)

Remote RUN contact

The SCPU is set to the run or stop state according to the

status of the remote run contact set with a parameter,

How the SCPU is controlled according to the status of the
remote run contact is indicated below,

Remote run contact: OFF.......... RUN state

ON.........8TOP state
Step 0 ———a-END Step 0 ——»-END
N J—
Remeote RUN contact OFF J—
STOP
RUN/STOP state 2N
STOP state

_Fig. 2.15 Remote RUN/STOP Timing Using Remote Run Contacts

Peripheral device, computer, or AD51(33)

The SCPU is set to the run or stop state according to the
remocte run/stop instruction input from a peripheral device,
computer, or AD51 (S3).

Step0 — w END

Remote STOP instruction

Step 0 —— = END
0

Remote RUN instruction

RUN/STOP state

ON
OFF | ——_——w
ON
oF |
sTOP
RUN
STOP state

Fig. 216 Remote RUN/STOP Timing Using
a Peripheral Device, Computer, or AD51(S3)
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( cautioN )

(a) Pay attention to the following points because the STOP state
is given priority for remote RUN/STOP control,

1) If a remote STOP signal is given from the remote RUN
contact, peripheral device, computer, or AD51 (83}, the
SCPU is set in the STOP state.

2) To set the SCPU in the RUN state after setting it in the
STOP state with a remote STOP signal, set all the factors
(remote RUN contact, peripheral device, computer, and
ADS51 (53)) that called the stop state of the SCPU to the run
state.

2.2.4 PAUSE

) C APPLICATION )

The PAUSE function aliows the process control, etc. to be resumed
after the SCPU is set in the STOP state.

( FUNCTION )

(1) Definition

The PAUSE functicn stops SCPU operation while retaining the
status of all outputs (Y).

(2) Operation

(a) The M9041 is turned on after the END of the scan during which
the pause conditions are satisfied. Operation stops when the
END (FEND) instruction in the next scan is executed.

{b) In the PAUSE state, the status of all outputs, after the one
scan executed after the M9041 has been turned on, is
' retained.

Therefore, any output that should be off in the PAUSE state
must be interlocked using the M9041,
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( OPERATION )

(a) The SCPU can be set in the PAUSE state by any of the
following three methods.

1} RUN keyswitch
2) Remote PAUSE contact

The remote PAUSE contact is set with a peripheral device.

3) Peripheral device

RUN keyswitch

When both of the foliowing conditions are satisfied at the
same time, operation stops after the END (FEND) instruction
in the next scan is executed.

Conditions: RUN keyswitch set in the PAUSE position
M9040 is on

Operation can be resumed by either setting the RUN keys-
witch in the RUN position or turning the M9040 off with a
peripheral device.

0 ——=END 0 ———=END
RUN keyswitch JRUN
oN o 1
Mao40 —OL,
(PAUSE enable coil) ON o
M9041 OFF Turned on when PAUSE
(PAUSE state contact) conditions are satisfied
RUN/PAUSE state RUN

Fig. 2.17 PAUSE Timing with RUN Keyswitch
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Remote PAUSE contact

1) When both of the following conditions are satisfied at the
same time, operation stops after the END (FEND) instruc-
tion in the next scan is executed.

Conditions:

M9040 is on

Remote PAUSE contact on

2) Operation can be resumed by either turning the remote
PAUSE contact off or turning the M9040 off with a

peripheral device.

M3040

Mo041

Remote PAUSE contact —

(PAUSE enable coil)

(FAUSE state contact)

RUN/STOP state

N

OFF

RUN

.. Turned on when PAUSE

condition

s are satisfied

PAUSE state

Fig. 2.18 PAUSE Timing with Remote PAUSE Contact

Peripheral device

1) Operation stops after the END (FEND) instructicn, in the
scan that follows the scan during which the remote PAUSE
instruction is input from a peripheral device, is executed.

2) Operation can be resumed when the remote RUN instruc-
tion is input from a peripheral device.

M9041

re
Remote PAUSE instruction —Q—h

Remote RUN instruction —

(PAUSE state contact)

RUN/STOP state

0 —— CND

2] ——T\J—""'E-:\.‘D

(i ——END

) —

OFF

ON

N

CeF

_|run

_les - Turned on when PAUSE
conditions are satisfied

S | R

PAUSE state

Fig. 2.19 PAUSE Timing with a Remote PAUSE Instruction
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2.2.5 Status latch

( APPLICATION )

The status latch function is used to check device data during debug-
ging under certain conditions.

( FUNCTION )
(1) Definition

The status latch function stores all the device data to the status
tatch area of the memory cassette by executing the SLT instruc-
tion.

The latched data can be read and monitored by the
GPP/HGP/PHP.

(2) Stored data

The following data of each individual device is written to the status

latch area,
1) X, Y, ML S FB.... ON/OFF data
DT, Corrrrrrnereraens ON/OFF data and present value
3 D,W,A Z V, R........ Currently stored data

(3) Data storage timing

(a) Data is stared in the status latch area when the SLT instruc-
tion is executed. Therefore, the device data, which changed
after the execution of the SLT instruction, is not stored in the
status latch area even if this change occurs within the same
scan.

(b) Example

OUT instructions which are turned on/off by the same input
(X0) are written before and after the SLT instruction.

.__)1('0 —< Y10 > OUT instructions which are turned on/oft
X1 by the same input (X0) are written
+—it < Y11 before and after the SLT instruction.
X0
t————stT K
X0
il —Y12>¢
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Timing chart
— { QUT YID) ———= ¥
~—— 3 (QUT Y11} R——
—"% (SLT) ‘—-(%\)
END 0 ["é,' (QUT Y1) END D ru END 0
i 1 1 i b
—t 1 T — ; —
' ! 1 : 1 ! |
I O L ONy
X0 QFF R | Co
ONp 7 | LOIONE
X 1 OFF ! E e P! |
b ONION]
Y10 OFF R [T
Y Cojon |
Y11 OFF v _! : % : !
1 : [ 1 i 1
A PO
Y12 OFF Pl L oFF, |
T TR
SLT P Co
R I i
|, The fellowing data is stored in the
status latch area when the SLT
instruction is executed.
X0 X1 Y10 Y11 Yi2
. . N
Monitoring the status latch data ON | © ON | ON [ OFF
X0
4 Y100 ¥10 and Y11 are on because they were on
>_<l1_ 1A } before the execution of the SLT instruction.
X0
4 — sut H
*x0 . . . .
'_l EAAr S P Y0 is off even if X0 is on; this is because the Y12
b was off when the SLT instruction is executed.

( OPERATION

)

{a) Setting the status latch area

Specify the status latch area by setting the parameter with the
GPP/HGP/PHP and write it to the SCPU.

(by Executing status latch

Data is written to the status latch area when the SLT instruc-
tion is executed.

(c) Resuming status latch

To execute the SLT instruction again, reset the SLT instruc-
tion by executing the SLTR instruction.
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C

CAUTION

)

(1) The scan time is extended as indicated below when the SLT
instruction is executed.

Take these values into consideration when setting the SCPU
watchdog timer.

\ Device Memory Only | Device Memory and File Register

Processing time {msec) 8.5ms 24.6 ms

2.2.6 Sampling trace

C

APPLICATION )

The sampling trace function is used to shorten debugging time.

C

FUNCTION

)

(1) Definition
The sampling trace function executes sampling of the contents of
the specified device in predetermined intervals (sampling
periods) to store it in the sampling trace area of the memory
cassette.
Program flow [STRA] instruction executed [STRAR] instruction executed

Number of sampling times after
executing the [STRA] instruction *1
Sampling is
resumed

*2 Total number of sampling times
- == Sampling is not executed

Use the GPP/HGP/PHP to set the number of times (*1, *2),

(2) Devices used

(a) The devices and allowable number of sampling points are
indicated below.

1) Bit device (X, Y, M, L, S, F, B, T/C coii, T/C contact)
Maximum 8 points
2) Word device (T/C present value, D, W, R, A, Z, V)

Maximum 3 points
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¢

OPERATION

(a)

(c}

(€)

Setting the sampling trace area

Set the sampling trace area using the GPP/HGP/PHP and
write it to the SCPU.

Setting the sampling trace data

Set the following sampling trace data using the
GPP/HGP/PHP and write it to the SCPU.

1) Number of sampling trace times
2) Devices to be traced

3) Sampling period

Starting the sampling trace

Sampling trace can be started by either of the following
methods.

1) GPP/GHP/PHP

2) Turning on the M9047

Terminating and stopping sampling trace
To terminate:

Execute the STRA instruction in a sequence program,; after
sampling is executed for the specified number of times and
the data is latched, the sampling trace is terminated.

To stop:

Sampling trace can be stopped by either of the following
methods:

* GPP/GHP/PHP
* Turning off the M9047

Checking the sampling trace data

Read and monitor the sampling trace area data using the
GPP/GHP/PHP.

Resuming the sampling trace

Execute the STRAR instruction in a sequence program.

)
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2.2.,7 STEP-RUN operation

C

APPLICATION

C

)

The step-run function allows a sequence program to be run while
checking the sequence program execution status and device data in
response to on/off setting of the input signals.

FUNCTION

(1) Definition

)

The step-run function executes the sequence program operation
in units of instructions.

S
EOr— Tk oo b

) X0 @K
LK) A

I
@ Yf;1_|
_i

(7) X2 (8) Y42

il

!
10)3
11

NP 00 H
11
RSt o0 ]

| DO |

4 In the step-sun state, operation is
Y41 P P

executed step-by-step in the order
of (1), (2), .... and (11).

(2) Types

(a) Step-run by designating the loop count

Operation stops at the specified step after the sequence
program is executed the specified number of times.

(b) Step-run in units of instructions

Operation is executed step-by-step in units of instructions
starting at step 0 or the current step.

Loop count designation

Step-by-step

Specified step
Y

[ ——

n

END (FEND) o

1 Specified
scan
1

n

=

END (FEND}

Return to step 0

QOperation stops
at the specified
step

Start step

o
—-—-
]
v
o)

\?‘1‘.‘--1‘

END (FEND)

D

aturn to step O

18 {NA} 66233-A



2. SCPU SPECIFICATIONS / MELSECA

(3) Output (Y) status with the RUN switch set to STEP-RUN

{a) The RUN keyswitch can be placed in the STEP-RUN position
by either of the following methods.

1

} RUN = PAUSE -» STEP-RUN

When the RUN keyswitch is placed in the STEP-RUN posi-
tion, operation stops with all output statuses retained.

RUN switch

RUN/STOP status

) —————» END —————= END
0 ——E\D g1ep Ry

PAUSE i

AUN Step-run enabled

- — —
STOP
RUN

Qutput (Y) ON
crr .
Sequence program result_._cl‘:é?:itnztgwﬁthe time of PAUSE
is output
Fig. 2.20 Timing Chart When the Switch Is Turned
From RUN - PAUSE - STEP-RUN
2) RUN -» STOP » STEP-RUN
When the RUN keyswitch is operated in the above indi-
cated sequence, the output status varies depending on the
setting for the *STOP -» RUN display state”.
iy To output operation status prior to stop
When the RUN keyswitch is placed in the STOP position,
operation stops with all outputs set off.
When the RUN keyswitch is then placed in the STEP-
RUN position, output status at the time of STOP setting
is output with the operation stopped.
if) To output the status after operation
When the RUN keyswitch is placed inthe STOP position,
operation stops with all outputs set off.
When the RUN keyswitch is then placed in the STEP-
RUN position, operation remains stopped with all the
outputs off.
0 END
STEP RUN
il St bled
RUN switch JRWN | teprrun enasie
STOP
RUN/STOP status 2N
ON
Qutput (Y) oFF
Results of the sequence Status of cutputs at STOP are
X - -»=— All outputs off —=*5utput again™
operation are output

Fig. 2.21  Timing Chart When the Switch |s Turned

From RUN - STOP - STEP-RUN
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{4) Timer and special timing clock processing during step run

{a) Timers
1) 10 msec timer.......... 10 msec increased every scan
2) 100 msec timer........ 100 msec increased every 10 scans

{b) Special timing ¢locks
1} M3030 (0.1 sec clock) ...... Turned on/off every 5 scans
2) M9031 (0.2 sec clock) ...... Turned on/off every 10 scans

3) M9032 (1 sec clock).......... Turned on/off every 50 scans
4) M9033 (2 sec clock).......... Turned on/off every 100 scans
5) M9034 (1 min clock).......... Turned on/off every 3000 scans

Q OPERATION )

(a) Turn the RUN keyswitch to the STEP-RUN position.
(b) Execute step-run using the GPP/GHP/PHP.
For details, see the GPP/GHP/PHP Operation Manual.

(" caumon D

(a) When executing step-run by specifying a loop count, the
number of loop execution times is counted when the specified
step is executed.

Therefore, the loop count is not increased if the specified step
is skipped by the CJ instruction, for example,

{b) When the RUN keyswitch is turned from STEP-RUN or RUN to
the STOP position, the output status just before the switch is
placed in the STOP position is stored in the SCPU memory.
Therefore, the output stored in the memory is output when the
RUN keyswitch is turned to the RUN or STEP-RUN position
from the STOP position.

If output of the stored output status is not required, reset the
SCPU first before turning the RUN keyswitch to RUN or STEP-
RUN.
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(c) I1/O refresh is executed while operation stops in step-run
operation. Refer to Table 2.3 in Section 2.1.8.

Note that the CPU module using the refresh state fetches the
input signals or outputs the signals externally while in opera-
tion.

if step-run is executed using the following circuit in units of
instructions, outputs Y10 and Y11 are off and on respectively
after the execution of step 1 assuming that X0, originally off
when step 0 is executed, isturned on when step 1 is executed.

X0
B I 710}
1T \\_/}
X0
@
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2. SCPU SPECIFICATIONS /MELSECA

2.2.8 Online /O module replacement

( APPLICATION

)

(a) Aninput or output module can be replaced while the SCPU is

running.

( FUNCTION

)

{(a) The output or input module can be replaced in units of slots
as indicated below while the system is in the online state.

AX41 AX41
Power AN input  finput  |Input Special [Output [Output |Output {old) (new)
supply CPU module {module |module function |module |module |medule
module (1§ (32 (3? module |32 (64 (16 Input Input
points) |points) [points) peints) |peoints) |points) module | Imodule
(32 (32
points) points)
(to be removed) I

(to be loaded)

(b) with this function, it is possible to replace the module without
stopping sequence operation.

C OPERATION

)

(a) This replacement can be executed in either of the following

methods.

a) Using a sequence program

b) Using a peripheral device

Write the following program in a sequence program and
turn the required input condition on while the CPU is run-
ning.

Input
condition

H{I[):
} MOVP | H[I[] | Doos4 :IT_h_e two most sig-
nificant (hex.)
digits of the head
IO number of the
medule to be
replaced
{Can be written
during run by a
peripheral
device.)

®

909

Procedure:
1) Turn on the input condition.
Set the module number to D9094. M9094 is set on.
2) Replace the I/O module,
3) Turn off the input condition.
The M3094 is set off. Operation of the new module starts.

Cennect the peripheral device to the CPU.
Set the CPU to RUN or STOP state.
Procedure:

1) Inthe PC test state, set the two most significant digits of
the head fO number cf the module to be replaced after
cenverting it to a hexadecimal number (3 digits).

Examples:

Head VO number 70 - Set HO7
Head /O number 170 - Set Hi7

2) Turn the M8094 on in the test state.
3) Replace the module.
4) Turn off (reset) the M9094 in the test state.

Operation of the new module starts.
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(b) Processing during replacement

The modules execute the following processing depending on
the on/off status of the M9094.

MgCa4 Medule Progessing during CPU RUN
1) Stores the operating status to the X or Y image memory area when the first END
processing is executed after M9094 has been turned on, After this, the CPU
does not access the corresponding input or output module,
2) After M9094 is turned on, the corresponding input module operation is processed
CPU using the data (ON or OFF) in the input (X) image memeory area.
3) After M9094 is turned on for the corresponding output medule operation,
CN operation results of the CPU are stored to the output (Y) image memory area.
4) After MS094 is turned on, the CPU does not execute medule verification and
blown fuse check for atll modules.
Module to 1) Stops after retaining the eperating status at the first END processing after M9094
be replaced is turned off.
Other 1) Execute normal operation. The module giving an output according to the data
modules of the medule to be changed operates with the input data fixed.
1) The CPU accesses the corresponding input module when the first END
processing is completed after M9084 is turned off.
2) The output module outputs the output (Y) image area data (ON or OFF) in the
cru first END processing after M9094 is furned off. The GPU accesses the
corresponding output module thereafter.
OFF 3) After M90%4 is turned off, the CPU resumes module verification and blown fuse
check.
Module to 1) Resumes access using the CPU image memeory area data after the END
be replaced processing after M9094 is turned off.
Other 1} Execute normal operation.
modules

* Processings during the replacement using a peripheral device
with the CPU "STOP" are as described above. However, be-
cause all outputs are off, all modules are in the stop state.
Outputs are restored by setting the SCPU to the RUN state.
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( cauTioN )
No. tem Caution

1 Special module re- | Only change a special module after turning off the power.
placement

2 Replaceable /O 1) The new module must have an equal number of I/O points as that of the
module module to be replaced. An error occurs if the number of IfO points of the

new module is different.

2) Only the module specified in D9094 can be replaced.
If & module which is not specified is replaced, it will cause an /O error of the
device connected to that module.

3 CPU RUN and Set the key switch in the required position before replacing the module and leave
STOP key switch it in the set position until the module replacement is completed.
operation If its position is changed during replacement, CPU operaticn processing varies

causing I/O module malfunctioning.

4 D9094 1) A hexadecimal (HFF) is set to D9094 when the CPU power is turned on; the
data memory is cleared when the power is turned off. The data is overwritien
with the two most significant digits of the head /O number, expressed in
three-digit hexadecimal,

2) A correct I/O number must be specified because the D3094 set range and
set value are not checked by the CPU.

5 Disabling test After M8094 is turned on, do not execute test operation with a peripheral device,
operation using a If test operation is executed, the results will be set in the image memory area to
peripheral device be output when M9094 is turned off, causing malfunctions.

6 Safety measures 1) The medule to be replaced stops operation when M9094 is turned on and the
for module re- new module starts operation using the data in the image memory area when
placement during it is turned off. Therefore, check the operating status of the system before
CPU RUN starting operation by turning off M9094; take safety measures as necessary.

2) Specials safety measures are ot required when the output module is used only
for display, such as A6FD. However, take proper safety measures such as
writing interfock step in the sequence program or turning off the macinery
pewer if I/Os call mechanical motion.

7 If a momentary 1) Turn off the power and load the new module.

power failure oc-
curs for a period
lenger than 20
msec with the
module removed
(CPU initial start)

If the module is loaded with the power on, a "UNIT VERIFY ERROR" occurs.

2} /O numbers are not changed if IfO assignment is executed. This will prevent
input and output errors,
If the CPU module starts operation in the initial start state, it assigns I/Os
automatically assuming that the empty slot are the vacant 16 points.
See Section 2,1.2,
Therefore, if the removed 1/O module has 32 or more points, I/O numbers are
changed, causing input and output errors.
Turn off the power before loading the module.
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2.3 1/O Address Assignment

2.3.1 Basic concept

I/O addresses are assigned in either of the following methods.

(2)

{a) 1/O ASSIGNMENT not executed with a peripheral device
(b) 1/O ASSIGNMENT executed with a peripheral device
I/O ASSIGNMENT not executed with a peripheral device

(a) Assign /O numbers in the order of the set stage numbers of
the extension base independent of the connection order of
the extension cables.

{b) Assign the I/O numbers to the main base and extension
base(s) assuming that each base has eight slots.

Although the A74B provides four slots, it occupies eight slots
(OH to 7FH).

If five slots are used in all bases except the final stage, [/O
numbers are assigned to the next base by adding the /O
number for three slots (48 points).

{¢) Assign 16 points to an empty slot.

(d} If I/O addresses are assigned skipping some extension stage
numbers, “the number of skipped stages x 8 slots" are as-
sumed to occupy 16 points per slot.

I/O ASSIGNMENT executed with a peripheral device

(a) Using the I/O ASSIGNMENT function, the following settings
are possible in units of slots.

1) Empty slot

This is the setting for not-used slots; assignment is pos-
sible for 0, 16, 32, 48, or 64 points.

2} Input (X) module

This is the setting for input modules; assignment is pos-
sible for 16, 32, 48, or 64 points,

3) Qutput (X} module

This is the setting for output modules; assignment is pos-
sible for 18, 32, 48, or 64 points.

4) Function module (F)

This is the setting for special function modules; assign-
ment is possible for 16, 32, 48, or 64 points.

Each slot assigns the I/O numbers at the set number of points.

{b) The A74B occupies OH to 7FH. For [/O assignment, set slots
0 to 7 for the empty 16 points.
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2.3.2

(c)

(d)

(e)

®

For the slot where the special function moduie is loaded, use
the setting for special function module (F) with the same
number of points as the actually loaded module,

If the setting is not made for the function module or the setting
of the number of points is incorrect, an error occurs,

If the number of points assigned is smaller than that of the
module actually loaded, the available number of |/O points is
reduced.

Example:

If 16 input points® are set on the I/O assignment screen
while an input module with "32 points® is loaded, the latter
16 points cannot be used.

if the set number of 1/O points is greater than the number of
I/O points of the actually loaded module, the excess number
of points are handled as dummy points.

(g) S (empty) is set for the slot where an {/O module is loaded,

the loaded 1/O module cannot be used.

(h) If a remote I/O station is used in the data link, 1/O assignment

(i

I/O address assignment

(1

for the remote station is necessary.

A combined /O composite module, such as the A42XY, is
handled as an output module when executing an /O assign-
ment.

/O ASSIGNMENT of a peripheral device is not used

Loaded modules

A74B base unit
£ ({occupies OH to 7FH)
:L‘I’;;‘j; A1z | A | Aro | Avae
module CPU SF MOF S1
AB5B base unit
8 9 10 11 4/ 13 14 15
____l___‘ﬁ__’_____i
| !
Power | Input Input Input | Output | Output ; { }
supply 32 32 16 16 16 i I ]
module | points | points | points | points | points I | [
| | |
U NV IV |
80 to ADto COte DOto EOte (FOte (100to (110to
oF BF CF DF EF  FR)  10F) 11f) [ VOaddress
16 17 18 19 20
Power | Qutput Cutput | Output | Output
supply 32 Empty 16 32 a2
medule | points points | points | points \
A6E5B base unit
120to 140tc 150to 160to 180to
13F 14F 15F 17F 19F
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(2) 1/O ASSIGNMENT of a peripheral device is used

(a) /0 ASSIGNMENT example

® *
/O ASSIGNMENT EMP (3 1:0 PTS
2:16 P
LT 10 ST 100 SLT Lol &7 1ealsiT Logl 5T fog[ SLT Lol sLT 1oy SLOT o ZR8 0TS
A0. UNT| fG, ONT| HO. GNT(HO. ONT) §G. ONT| RO, UKT) HO. UNT| RG. ORT e
? {t' llé V%é iz 12 54 E? gs H% XX 5:64 PTS
Slg ¢ 53 33 3 5 3 7 K .
:oigel 15 FiE 33 Sk 28 a7 38 113 MODULE e:16 PTS
3504 15 vds 33 o1 &7 24 73 its v vy @2 P15
i 216l 2h v2E 3% P &2 24 189 116 6:48 PTS
S 318 21 a7 639 a5 181 117 MODULE o:64 PTS
&gt iz i &5 Th 26 162 112 A6 PR
7 316 2% 33 &g i1 a7 163 113 :
g onzil Z4 ik Sg ;% as %34 1%a FCT () B:32 PTS
2 X148 25 41 o 3 34 3 124 MODULE C:48 PTS
iy ¥23| 28 §z 55 74 ) 188 122 oL ed Fre
11 vi&| 27 43 59 7S 1 187 123 E:'ISP
12 518 2% 44 £ i 27 1ag 124 16 PTS
I i &5 :L T B I YT gl
R E i Gi48 P
i3 34 31 iz 25 73 a5 {11 137 s bre
PRESS <EN: T
ENEETARSE 16K BYTES <END> TO END SETTING
[REE PARAMETER el Fr I e
KEY IN DATA
IMESSAGE |

(b} I/O numbers after executicn of I/O ASSIGNMENT

Loaded modules

e A74B base unit
{occupies OH to 7FH)

Power | p7q AT7O a70 | Avao-

supply | opy SF MDF s1

module
/ AB5B base unit
8 9 10 11 i 13 14 15 Slot
T T 0 number
\ f l
Power { Input | Input | input | Output | Output ‘ } :
supply | 32 32 16 16 16 1 | |
medule | points | points | points | points | points i | |
| | |
S T S
80 to ADto BOte DOte EOto 1 1 o
9F AF(*1) CF(2) DF EF (%3 /O address
0 (*4)
186 17 18 19 20
Power | Quiput Qutput | Output | Output

supply 32 Empty 16 3z 32
meodule | peints peints | points | points \

FOte FOto 110to 130to 140te 170to
10F 100F 12F (*5) 13F  18F (*6) 18F

*1: Because 'X18" is set, the 16 latter points cannot be used.

AB5B base unit

*2: Because "X32" is set, CQ to CF are assigned as dummy points.

*3: Because "S16" is set, the module cannot be used as an output module.
*4: Because "S0" is setfor slots 13, 14 and 15, no /O points are set.

*5: Because "§32" is set, 32 points are reserved.

*6.  Because "Y48" is set, 160 to 16F are assigned as dummy points.
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APPENDICES

APPENDIX 1

1.1

SCPU ERROR CODE LIST

If an error occurs while the PC starts or is running, the self-diagnosis
function provides an error indication or stores the error code and the
step number invoived to a special register. Table 1.1 indicates the list

of errors, possible causes, and necessary countermeasures.

Error codes can be read using a peripheral device. For the operation
to read the error codes, refer to the Operation Manual for the

peripheral device.

SCPU Error Code List

Table 1.1 Error Code List

Error Message

Content of
Special
Register

Dgoos

(BIN value)

Result-
ing CPU
Status

Error and Causes

Corrective Action

INSTRCT CODE
ERR.

[checked during ex-
ecution of an instruc-
tion]

10

Stop

An instruction code which is
undecodable by the SCPU is
contained in the program.

{1) Undecodable instruction

contained in instalied ROM.

{2) Instruction code con-
tained in memory made
undecodable due to ad-
verse effects of unknown
source on stored data.

(1) Read the program step
with a peripheral device
and correct the program in
that step.

(2) When the ROM is used,
correct the ROM data or
change the ROM that con-
tains the correct data.

PARAMETER ERROR
Checked when :
* Power ON or reset
* STOP/PAUSE

- RUN/STEP-RUN

1

Stop

Parameter data in the SCPU
memory is ¢changed due to
noise or incorrect memory in-
stallation.

(1) Check SCPU memory
installed condition; install
the memory correctly,

(2) Read the SCPU memory
parameter data with the
peripheral device; check
and correct the parameter
data and write the correct
data to the memory.

MISSING END INS,

Checked when :

* M9056 or MS0O57
is turned on
STOP/PAUSE
-+RUN/STEP-RUN

12

Stop

(1) Absence of END (FEND)
instruction in the program.

(2) Absence of END instruc-
tion in a subprogram when
a subprogram is set with
the parameter.

(1) Add END instruction to
end of program.

APP - 1
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Table 1.1 Error Code List {Continued)

Content of
Special Result-
Error Message Register ing CPU Error and Causes Corrective Action
D008 Status
(BIN value)
CAN'T EXECUTE (P) (1) Absence of, or multiple {1) Read the error step with a
Checked when : destinations for, a jump peripheral device and
* The CJ, SCJ, JMP, instruction designated by correct the program.
CALL(P), ¢r FOR - the CJ, SCJ, CALL, CALLP, Insert the jump destination
NEXT instruction is or JMP instructicns, ot eliminate wrong jump
executed (2) A subprogram is not set destinations.
* STOP/PAUSE although the CHG instruc-
= RUN/STEP-BUN tion is specified.

{3) The RET instruction is
executed although cor-
esponding CALL instruction
is absent from the program.

{4) The CJ, SCJ, CALL,

CALLP, or JMP instruction
having the jump destina-
tion after the END instruc-
tion is executed.

(5) The number of FOR in-

13 Stop structions and that of the
NEXT instructions do not
agree with each other.

(6) A JMP instruction is writen
in a step within the FOR -
NEXT loop, causing the
program to exit the FOR -
NEXT loop.

(7) The program exits the sub-
routine by executing the
JMP instruction before
executing the RET instrue-
tion.

(8) The destination of the
JMP instruction causes the
program to jump to a step
into the FOR - NEXT loop
or the subroutine.

APP — 2
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Table 1.1 Error Code List (Continued)

* Power ON or reset

Content of
Special Result-
Error Message Register ing CPU Error and Causes Corrective Action
D20o0s Status
(BIN value)
CHK FORMAT ERRB. {1} The circuit block of the (1) Check the program of the
Checked when : " CHK instruction contains CHK instruction circuit
* STOP/PAUSE an instruction other than block for (1) to (6) in the
"=+ RUN/STEP-RUN LDX, LDIX, ANDX, and ANIX left column, Correct the
inctuding the NOP in- error in the program with a
struction. peripheral device and
(2) More than one CHK execute the program again.
instruction is written. (2) This error code is valid
(3) The circuit block of the only when the direct input/
CHK instruction contains output control
more than 150 contacts. method is used.
(4) The X device number in
the CHK instruction circuit
block is greater than X7FE.
(5) The following circuit block
is not written preceding the
CHK instruction circuit
biock,
R e A TS
(6) The D1 device (number)
in the following instruction
and the device {(number) of
the contact which is written
preceding the "CJ [ ]"
instruction do not agree
with each other.
[ ek | o1 | D2 |
(7) There is no P254 pointer
located on the head of the
CHK instruction circuit
block.
P25 §-1r—{Cr[oT[ozH
CAN'T EXECUTE () (1) Absence of, or multiple (1) Check if a interrupt
Checked when : numbaers for, interrupt program corresponding to
* An interruption oc- pointer (I} in the pregram the interrupt module is
curs corresponding to the used present; create the inter-
* STOP/PAUSE interrupt module. rupt program or eliminate
-+RUN/STEP-RUN {2) The IRET instruction is not the identical | numbers,
written in the interrupt (2) Check if an IRET instruc-
program. tion is written in the inter-
15 Stop (3) The IRET instruction is rupt program. Write it in
written in a program other the program if not present.
than an interrupt program. | (3) Check if the IRET instruc-
tion is written in a program
other than an interrupt pro-
gram; delete the IRET in-
struction written in a
program other than the
interrupt program.
CASSETTE ERRCR The SCPU memory cassette Install the SCPU memory cas-
Checked when : 16 Stop is not installed. sette and reset it.

APP -3
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Table 1.1 Error Code List (Continued)

Content of
Special Result-
Error Message Register ing CPU Error and Causes Corrective Action
Dooes Status
(BIN value)
RAM ERROR (1) The SCPU checks if the The SCPU hardware is faulty.
Checked when : data can be correctly writ | Contact the system supplier.
* Power ON or reset ten to or read from the PC
* MO084 is turned 20 Stop CPU data memory area.
on during step This error indicates that
either read or write, or both
read and write are im-
posssible.
OPE. CIRCUIT ERR. (1) The operation circuit in
Checked when : 21 Stop the SCPU does not ope-
* Power ON or reset rate correctly.
WDT ERROR The scan time exceeds the (1) Calculate user program
[checked continu- watchdog error monitor time. scan time and change
ously] (1) User program scan time is parameter setting for scan
longer than the watchdog time to a larger value.
o0 Stop errer monitor time. (2) Monitor contents of spe-
{2) Temporary power failure cial register 09005, Ifit is
duting program scan not "0*, the supply voltage
caused the scan time to be is not stable: check the
extended. power supply and minimize
voltage fluctuation,
END NOT EXECUTE (1) The END instruction is (1) Reset the SCPU using
Checked when : read in another instruction the board reset operation
* END processing is code due to noise or other or the reset key switch lo-
executed causes. cated on the front panel
24 Stop (2) The END instruction is and run the SCPU again.
changed to another in- if the same error occurs
struction code. again, the CPU hardware is
faulty. Contact the system
suppilier.
UNIT VERIFY ERR, The I/Q information differs (1) If the module position is
Checked when : with that existent when correct and loaded correct-
* END instruction is power was turned on. ly, reset the SCPU by
executed (1) An /O module (including resetting the board or using
* Not checked when a special function module) the reset key switch located
the M9048 or M9094 failure occurred during on the front panel.
is on operation. Or, different (2) The bit corresponding to
Stop module is loaded. the module with which the
31 (Opera- verify error for special
tion) registers D9116 to D9123
has oceurred is *1°, Check
the bits with a peripheral
device; check the module
corresponding to bit 1% in-
dication, if the module is
loaded carrectly, the mod-
ule is faulty,
FUSE BREAK OFF Fuse blown in an output (1) Check the fuse blown in-
Checked when : module. dicating LED on the out-
* END instruction is put modules, Replace the
executed fuse if blown.
* Not checked when Opera- (2) It is possible to eheck the
the M9048 or MS0DS4 32 tien fuse blown output module
is on (Stop) with a peripheral device.

Bit *1" registered in special
registers D9100 to D107
indicates the fuse blown
output medule.

APP -4
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Table 1.1 Error Code List {Continued)

the SCPU do not agree
with each other.

(2) The setting for the total
number of slave stations is
‘0"

Content of
Special Result-
Error Message Register ing CPU Error and Causes Corrective Action
09008 Status
(BIN value)
CONTROL-BUS ERR. The FROM/TO instruction is (1) Hardware fault of special
Checked when : not executed. function module, SCPU
* FROM/TO in- (1) Special function module board, or base unit.
struction is exe- control bus etror Change and check the
cuted 40 Stop hardware. Contact the
* Power ON or reset system supplier.
* STOP/PAUSE
-+ RUN/STEP-RUN
SP. UNIT DOWN There is no response from a Hardware faulty of the ac-
Checked when : special function module al- cessad special function
* FROM/TO in- though the special function module, Contact the system
struction is exe- module is accessed when supplier.
cuted 4 Stop | the FROM/TO instruction is
* Power ON or reset executed.
* STOP/PAUSE (1) The accessed special fun-
-+RUN/STEP-RUN cion module is faulty.
LINK UNIT ERRCR (1) The AJ71R22 module or (1) Remove the AJ71R22
Checked when : the AJ71P22 module is module or the AJ71P22
* Power ON or reset Itf)aded in the master sta- rnotduie from the master
* STOP/PAUSE ion. station.
-»RUB{ISTEP-RUN 42 Stop Next, reset the board or
reset the SCPU with the
reset key switch on the
front panel.
1/O INT. ERROR An interruption occurred al- {1) Hardware fault of any of
Checked when though an interruption the modules on the expan-
* An interruption oc- 43 Stop moduie is not loaded. sion base unit. Check the
curs module loaded conditions.
SP.UNIT LAY. ERR. (1) More than 3 computer link | (1)} Reduce the number of
Checked when : modules are loaded for CPU modules to two or
* Power ON or reset one CPU module, one.
* STOP/PAUSE (2} More than one AJ71P22 or | (2) Reduce the number of
-=RUN/STEP-RUN AJ71R22 board is loaded. AJ71P22 or AJT1R22
{3} More than one interruplion board to one none.
module is loaded. {(3) Reduce the number of the
(4) Using the parameter interrupt module to one.
44 Sto setting with a peripheral {4} Re-set the /O assignment
P device, I/O assignment is meeting the actual board
executed for a special loaded status.
function module while an
1/O unit is actually loaded.
Or, /O assignments
executed for an I/O
module while a special
function module is
actually loaded.
SP. UNIT ERROR (1) A FROM/TO instruction ac- | (1) Read the error step; check
Checked when : Stop cessed a slot in which a and correct the FROM/TO
* FROM/TO instruc- 46 (?.pera- special funstion medule is instruction.
tion is executed ion) not loaded.
LINK PARA. ERROR (1) The contents concerning (1) Write the parameters and
Checked when : link range setting that were check them again.
*» Power ON or reset written to the parameter (2) If the same error is dis-
* STOP/PAUSE area and the link parameter played again, the hardware
-RUN/STEP-RUN 47 Operation settings that are read by is faulty. Contact the

system supplier.
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Table 1.1 Error Code List {Continued)

Content of
Special Result-
Error Message Register ing CPU Error and Causes Corrective Action
02008 Status
(BIN value)
OPERATION ERROR (1) The result of BCD conver- | (1) Read the error step with a
Checked when : sion exceeds the specified peripheral device and
* Each instruction is range (9999 or 99999999). check and correct the pro-
executed o (2) The setting exceeds the gram (device setting range,
pera- o . .
50 tion Spetilfled dewge range BCD conversion value,
(Stop) making operation impos- etc.).
sible.
(3) The file register is used in

the program withcut setting

the file register capacity.
BATTERY ERROR (1) Low battery voltage (1) Replace battery.
Checked continuous- (2) Battery is not connected (2) When RAM is used or
ly 70 Operation power failure data backup
* Not checked when function is used, connect

M9048 is on the battery leads.

APP — 6

1B (NA) 66233-A



APPENDICES /MELSE 074

APPENDIX2 ERROR CODES STORED BY PCPU

The errors detected by the PCPU are servo program setting errors and
positioning errors.

(1) Servo program setting error

(2)

A servo program setting error is an error in the positioning data
set by a servo program. This type of error is checked when the
servo program is started.

An error will occur when the positioning data is designated in-
directly.

When an error occurs,

1)
2)

3)

The servo program setting error flag (M9079) is set,

The program number is stored in the error program num-
ber register (D9189), and

The error code is stored in the error item information
storage register (D9190).

Positioning error

(a) A positioning error is an error which occurs at the start of or
during positioning control. Positioning errors are classified
into three levels: minor errors, major errors, and servo etrors.

1)

2)

3)

Minor errors

An error caused by a sequence program or the servo
program. Codes "1" to "299" are used to indicate this type
of error.

After checking the error code, correct the sequence pro-
gram or the servo program to remove the cause of the
error.

Major errors

This is an error caused by the exterpally input signals or
the control instructions input from the SCPU. Codes
*1000" to "1999* are used to indicate this type of error,

After checking the error code, remove the cause of the
error; check the status of the external input signal or the
sequence program.

Servo errors

This is an error detected by the servo amplifier. Codes
*2000" to "3999* are used to indicate this type of error.

After checking the error code, remove the cause of the
error in the servo system.
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{b) If an error occurs, the error detection signal of the error
occurrence axis is turned on and the corresponding error
code is stored in the minor error code, major error code, or
servo error code storage register.

Table 2.1 Error Code Storing Registers and Error Detection Flags

Device Error Code Storing Register Error Detection
Error Level Ads1 | Axis2 | Axis3 | Axis4 | Axis5 | Axis6 | Axis7 | Axis8 Signal
Minor error D806 0826 D846 D866 D886 D306 bo26 D946 o7
Major error D807 Daz7 D847 D867 Dasg7 D907 Dez27 Dg47
Servo error D80g D828 D848 Dass Dasg Da08 Dges Dg48 xXn8

(c) The error code is overwritten.
error code of the previous error is stored in the register, the
error code of current error overwrites the previous error code.

If an error occurs while the

A peripheral device (ABMD or ABGPP/AGPHP booted by
SWOGP-A73P) is used to check the error log.

(d) The error detection flag and the error code are retained until

the error reset signal (Yn7) or the servo error reset signal
(Yn8) is turned on.

POINT
(1)

(2)

With some servo errors, the same servo error code is stored

again when the servo error reset (Xn8: ON) is executed.

If a servo error occurs, remove the error cause in the servo
amplifier and execute servo reset operation.
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21 Servo Program Setting Error
Table 2.2 indicates the list of error codes, error details, and necessary
measures to be taken for a servo program setting error.
An "n" in the error code, indicated by an asterisk (*), indicates an axis
number (1 to 8).
Table 2.2 Servo Program Setting Error List
Error
Code in Error Name Error Details Error Processing Cotrective Action
D9190
Parameter Designated parameter block The servo program is ex- Correct the
1 block num- number is not between *1* and ecuted assuming that the parameter block
ber error *16". parameter block number is | number,
"1® (default).
Addressfaxis | 1) In absolute positioning 1) Positioning control does | 1) Correct the set
trave! dis- control, an address outside not start, address for
tance setting the setting range is {In interpolation contrel, degree units.
error designated. any axis involved with Setting range:
fexcluding - - the designated inter- 0 to 35990999
velocity con- [ Usts Address Setting Range polation control does
trol, and V/P | yegree | 0toasesnsse | x105 degreemin not start.)
contred) 2} An axis decelerates and
. .. stops if an error is
no3 * 2) In incremental positioning detected in the velocity 2) Correct the set
control, axis travel distance change control or axis travel
setting is "-2147483648" constant velocity control. distance.
(H80000000). 3) if the control is to start Setting range:
more than one serve Otox (27 -1)
program simultaneously,
no servo program is
executed if one of these
$ervo programs
contains an error.
Command 1) Designated velocity is outside | 1) If the designated 1) Ceorrect the
velocity error the allowable setting range. velocity is 0 or smaller, designated
Setting range: the axis will not start. velocity.
1 to velocity limit 2) i the designated Setting range:
- — - velocity exceeds the 1to
2) Designated velocity is outside limit, the control is Velocity limit
the allowable address sefting made at the velocity
4 range. limit.
Units Address Sefting Range
mm | 110600000000 |  x10°Z mm/min
nch | 110600000000 | x10°2 inch/min
degree | 1 to 600000000 x10°2 degree/min
PULSE | 1 1to 1000000 PLS/sec
Dwell time The set dwell time is outside the | Positioning control is ex- Correct the dwell
5 setting error allowable setting range: ecuted assuming a dwell time setting.
Setting range: 0 to 5000 time setting of "0" (default). | Setting range:
0 to 5000
M cede set- The set M code is outside the al- | Positioning control is ex- Correct the M
6 ting error lowable setting range. ecuted assuming an M code setting.
Setting range: 0 to 255 code setting of "0” Setting range:
(defauit). 0 to 255
Torque limit | The set torque limit is outside Positioning control is ex- Correct the torque
setting error | the allowable setting range. ecuting assuming the limit setting.
7 Setting range: 1 to 500 torque limit of the desig- Setting range:
nated parameter block. » 1 to 500

APP -9

1B {NA} 66233-A



APPENDICES / ME[_SECA

Table 2.2 Servo Program Setting Error List (Continued)

Error

Code in Error Name Error Details Error Processing Corrective Action

Dg150
Assist point 1) In absclute mede positioning Positioning control does 1) Correct the set
setting error contral, an address outside not start. address for
(circular in- the selting range is degree units.
terpolation designated. Setting range:
with assist- - - 0 to 355899999
point desig- Units Address Sefting Range
nation) degree | 01035099989 | x10°8 degree/min

2} In incremental meode 2) Correct the set
positioning control, axis axis travel
travel distance setting is distance.
*-2147483648" (H80000000). Setting range:

n0g* Oto = (2%7. 1)

3) Designated assist point is 3) Designate the
either the start point or end assist point so
point. that it does not

lie on the start
peint or end
point.

4} Designated assist point is on 4) Designate the
the line connecting the start assist point s¢
and end points. that it does not

lie on the line
connecting the
start and end
points.
Radius set- 1) !n abselute positioning Positioning control does 1) Correct the set
ting error control, an address outside not start. address for
(circular in- the setting range is degree units.
terpolation designated. Setting range:
with radius 0 to 35999989
designation} Units Address Setting Range

degiee | 01035999999 | x10°7 degree/min

2) In incremental positioning 2} Correct the set
control, axis travel distance axis travel
setting is "-2147483648" distance.
(H80000000). Setting range:

Oto = (257 1)
3) Start point = end point 3) Designate the
nog* start point and
end point so
that start point
# end point.

4) The distance between the 4) Correct the
start point and end point is designated
greater than the diameter. data s¢ that the

fellowing is

satisfied.

L/2R = 1

L: Distance
between
start point
and end
point

R: Radius
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Table 2.2 Servo Program Setting Error List {(Continued)

Error
Code in Error Name Error Details Error Processing Corractive Action
D9190
Center point | 1) In absolute mode pesitioning | Positioning control does 1} Correct the set
setting error control, an address outside not start. address for
the setting range is degree units.
designated. Setting range:
N - 0 to 35999999
Units Address Setting Range

degree | 01035959599 | x10™ dagree/min

2) In ingremental mode 2) Correct the set
positiening control, axis axis travel
travel distance setting is distance.
"-2147483648" (H80000000). Setting range:

010 0to = (2%7- 1)

3) Designated assist point is 3} Designate the
either the start point or end assist point so
point. that it does not

lie on the start
point or end
peint.

4) Designated assist point is on 4) Designate the
the line connecting the start assist point so
and end points, that it does not

fie on the line
connecting the
start and end
points.
Interpolation | Designated interpolation setting Positioning control is ex- Correct the inter-
control unit error is not betwaen 0 and 3. ecuted assuming a setting | polation ¢ontrol
11 setting error of *3" (default). unit setting.
Setting range:
0to3
Velocity limit | Designated velocity limit is out- Positioning control is ex- Correct the
12 setting error | side the allowable range. ecuted assuming a setting | velocity limit set-
of 200000 PLS/sec" ting.
(default).
Acceleration | Designated acceleration time is Positioning control is ex- Correct the ac-
time setting "0 ecuted assuming a setting | celeration time set-
13 error of *1000" {default). ting.
Setting range:
1 to 65535
Deceleration | Designated deceleration time is Correct the
time setting 0. deceleration time
i4 eriar setting.
Setting range:
1 to 65535
Immediate Designated immediate stop Correct the imme-
stop deceleration time is *0". diate stop
15 deceleration deceleration time,
time setting " { Setting range:
error 1 to 65535
Teorque limit Designated torque limit is out- Positioning control is ex- Cerrect the torque
16 setting error | side the allowable setting range. | ecuted assuming a setting | limit setting.
Setting range: 1 to 500 of *300%" (default). Setting range:
1 to 500
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Table 2.2 Servo Program Setting Error List (Continued)

Error
Code in Error Name Error Details Errer Progessing Corrective Action
D9190
Allowable cir- | Designated allowable circular in- | Positioning control is ex- Correct the allow-
cular inter- terpelation setting error is out- ecuted assuming a setting | able circular inter-
polation side the allowable setting range. | of "100 PLS" (default). polation setting
error setting Setting range: error.
error
Units Address Sefting Range
7 mm x10'1Jum,
inch 1 16 100000 x10 % inch
degree x108 degree
PULSE PLS
Repeat Designated repeat count is out- Positioning control is ex- Correct the repeat
i8 count setting | side the allowable setting range: | ecuted assuming a repeat count setting.
error Setting range: 1 to 32767 count of *1°, Setting range:
1 to 32767
START in- 1) The servo program designated | Positioning control does 1) Change the
struction set- with the START instruction is not start. servo program
ting error not found. number
designated with
the START
instruction with
a peripheral
device.
2) The START instruction is 2) Create a servo
19 present in the designated program
servo program. designated with
the START
instruction.

3) Eliminate the
servo program
containing the
START
instruction.

APP - 12

IB (NA&) 66233-A



APPENDICES /MELSEC -A

2.2 Minor Errors

A minor error is an error that occurs in the sequence or setvo program
and is represented by error codes of 1 to 999,

A minor error occurs in the following cases:

* Setting data error

* Error at the start of positioning control

* Error during positioning control

® Error occurring when changing the data
(1) Setting data error (1 to 99)

Table 2.3 shows the error code, error cause, error processing,
and corrective action.

Table 2.3 Setting Data Error List (1 to 99)

ggg; Error Data Checked When Error Causes Error Processing Corrective Action
Servo A73CPU is For the axis to which the | The general- Correct the setting for
parameter powered up general-purpose servo purpose servo | the servo system setting
10 is connected, either MR- | does not start. | parameters with a
SB (0) or absolute MR- peripheral device.
SB (1) is selected,
Zero return | Zero return Designated zero return Zaro return Correct the zero return
data operation starts | velocity is outside the al- | does not start, | velocity setting with a
22 lowable setting range. peripheral device.
Setting range: Setting range:
1 to the velocity limit 1 to the velocity limit
Designated creep feed Correct the creep feed
velocity is outside the al- velocity setting with a
23 lowable setting range. peripheral device.
Setting range: Setting range:
1 to the zero return 1 to the zero return
velocity velocity
Parameter Positicning interpolation control Change either of the set
block control starts units designated in the control units.
parameter block and
40 * Zero return those set with the fixed
starts parameters do not agree
Jog operation with each other.
starts

POINT

If the interpolation control units in the parameter block and those
set using the fixed parameters do not agree with each other, there
are cases when the error code is not stored for some combinations
of the units.

For details, see Section 7.1.4.
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(2) Error at the start of positioning control (100 to 199)

and corrective action.

X

Table 2.4 shows the error code, error cause, error processing,

For interpolation control, the error code is stored in all of the
error code storing areas of the axis to be controiled in the
designated interpolation mode.

Table 2.4 Positioning Control Start-up Error List (100 to 199)

Control Mede
ggg; Error Causes Pro%g:;ing Corrective Action
!'1 *2 *3 *4 *5 t6 *7 *8 *9
The PC ready flag Positioning | Set the A73CPU to the
{M2000) or PCPCU control RUN mode.
100 o |ojolofe} ol o) o eadyflag(M3074)is does not
off. start. Set the PC ready flag
{M2000).
The start receive flag Take an interlock so
{(M2001 to M2008) of that the axis already
101 the corresponding axis controlled is not started
oflolololelojo]elo], - .
is already on. again. Use the "start
receive flag off* as an
interlock condition
The stop instruction Turn off the stop in-
{¥n0) of the correspond- struction (Yn0) of the
103 |o|o|o|o|e|o|o|o|o|ingaxisisen. corresponding axis
before starting position-
ing control.
The immediate stop in- Turn off the immediate
struction (Yn1) of the stop instruction (Ynt})
104 |o|o|o|o|e|o]|o]o]|o]corresponding axisis of the corresponding
en. axis before starting
positioning control.
Positioning beyond the Positioning end (targel)
106* | o | o of o stroke limit is called. point must be within
the set stroke limit.
An address, which Correct the servo pro-
does not create an arg, gram address.
is designated in ¢ir-
cular interpolation with
107 | o o assist point designa-
tion.
(Relationship among
the start, assist, and
end point addresses)
An address, which
does not create an arcg,
is designated in cir-
s08* | o o cular interpolation with
radius designation.
{Relaticnship among
the start, radius, and
end point addresses)
*1: Positioning *g: Constant Velocity
*2: Incremental Feed *7. Jog
*3: Velocity *g8: Manual Pulse Generator
*4: Velocity Position *g: Zero Return
*5: Velocity Change
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Table 2.4 Positioning Contro! Start-up Error List (100 to 199) (Continued)

Control Mode
g;r;»; Error Causes ProE::srin Corrective Action
| *2|*3|*4 |25+ ]*7|*a{*g g
An address, which Positioning | Correct the servo pro-
does not create an are, | control gram address.
is designated in cir- does not
cular interpolation with | start.
109 center point designa-
tion.
(Relationship among
the start, center, and
end point addresses)
In ¢ircular interpola-
tion, the difference be-
tween the end point
address and the
110* theoretical end point
address is greater than
the allowable circular
interpolation error
range.
The V/P control is Do not restart the V/P
started again while the contrel unless the con-
111 current V/P control is trol has been stopped
not stopped before before completion,
completion.
When the near-zero Zero return operation
point dog zero return is cannot be started con-
started, the zero point tinuously. Return the
return signal (XnA) is al- axis in the jog or
115 o ready on. positioning mode con-
trol to a point before
the near-zero point dog
triggered signal turning
on peint. After that, ex-
ecute zero return.
The set jog velocity is Correct the jog velocity
0", setting.
116 o The set jog velocity is Jog
greater than the jog velocity is
veiocity limit. clamped at
the limit
velocity.
Restart is designated in | Positioning | Correct the setting.
both forward and control
117 o reverse rotation for the | starts in
same axis. the forward
direction.
The velocity change Positioning | Set the velocity change
point exceeds the end control point within a range of
peint address. does not the preceding velocity
118 3 start. change point or start
An address causing point and the end point.
positioning control to
be executed in the op-
posite direction is set,
Count zero return
120 ® | ZCT not set
*1: Positioning *6: Constant Velocity
*2: |Incremental Feead *7: Jog
*3: Velocity *8: Manual Pulse Generator
*4: Velocity Position *9: Zero Return
*5: Velocity Change
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Table 2.4 Positioning Control Start-up Error List (100 to 199) (Continued)

MELSEC-A

Control Mode
Error Error Causes Error_ Corrective Action
Cede L x| *3 [ x4 [ x5 | x5 [ 7 | *g [ *g Processmg
Zero return absolute The service life of the
value storage error A73CPU internal
121 o | EEROM error memoty (EEPROM) has
expired. Replace the
memory.
*1: Positioning *6: Constant Velocity
*2: Incremental Feed *7. Jog
*3: Velocity *8: Manual Pulse Generator
*4: Velocity Position *9: Zero Return
*5: Velocity Change
(3) Paosition control errors (200 to 299)
Table 2.5 shows the error code, error cause, error processing,
and corrective action.
Table 2.5 Positioning Control Error List (200 to 299)
Control Mode
Error Error Causes Error. Corrective Action
Code *1 | *21*3 | %4 | *5 | *g | *7 | *a | *g Precessing
The PC ready flag The axis Reset the PC ready flag
(M2000) is reset while decelerates | (M2C00) after all axes
2500 lololololoelolole positioning is started in | and stops. have stopped.
response to the start re-
quest given from a se-
quence program.
The PC ready flag Execute zero return
201 o | (M2000) is reset during again after setting the
zero return operation. PC ready flag (M2000)
- - or turning off the stop
The stop instruction instruction (Yno) or the
202 o | (YnQ) is turned on immediate stop instruc-
during zero return tion (Yn1),
The immediate stop in- Immediate S:r;heociﬁtszgf r;i:;—
struction (¥ni) is stop f P t gth .
turned on during zero return, 're urn the axis
to a point before the
return . .
203 o near-zero point dog-trig-
gered signal turning on
point in either the
positioning or jog
operation.)
The PC ready flag No process- | Set the PC ready flag
{M2000) is set again ing {M20C00) again after all
while the axis is the axes have stopped.
decelerating in The PC ready flag,
204 Jojojofojojojojoo response to resetting ot which is set again
the PC ready flag. during deceleration, is
ignored and no process-
ing oceurs.
*1: Positioning *6: Constant Velocity
*2: Incremental Feed *7: Jog
*3: Velocity *8: Manual Pulse Generator
*4: Velocity Position *3; Zero Return
*5: Velocity Change
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Table 2.5 Positioning Control Error List (200 to 299) (Continued)

Control Mode
ggg; Error Causes ProEg:;in Corrective Action
* | *xp |23 x4 |25 | 25| *7 | 28| *9 1]
During zero return Immediate in the case of near-zero
operation, emergency stop peoint dog zero return,
stop is attempted by return the axis to a
pressing the [BREAK] peoint before the near-
of [STOP] key of a zero point dog-trig-
peripheral device. gered signal turning on
point in the positiening
or jog operation.
With the count zero
return mode, if the near-
zero point dog signal is
206 ° off, return the axis to a
point before the near-
zero point dog-trig-
gered signal turning on
point in either the
positioning or jog
operation,
With the count zero
return mode, if the near-
zero point dog-trig-
gered signal is on,
execute zero return
again.
During positioning, the | The axes Correct the stroke limit
present value exceeds decelerate | settings or the set axis
the stroke limit. and stop travel distance so that
In the circular interpola- positioning control is
tion mode, only the executed within the
axis which moves stroke limit range.
207 | o ol o beyond the limit is
stored.
In the linear interpola-
tion mode, all the axes
involved with the inter-
polation control are
stored.
During circular inter-
pelation control, the
present value of the
208 | o o} o mating axis exceeds
the stroke limit. (For
detecting an error of
other axis)
During V/P control, Correct the velocity set-
overrun occurs be- ting so that overrun
cause the set axis does not oceur.
travel distance is Correct the set axis
209 <] o | smaller than the re- travel distance so that
quired deceleration dis- overrun does not occur.
tance when the
CHANGE signal is
input.
*1: Positioning *6: Constant Velocity
*2: Incremental Feed *7: Jog
*3: Velocity *8: Manual Pulse Generator
*4: Velocity Position *3: Zero Return
*5: Velocity Change
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Table 2.5 Positioning Control Error List (200 to 299) (Continued)

MELSEC-A

ontr
ggg; Control Mode Error Causes ProE:arsosrin Corrective Action
*1 *2 *3 *4 t5 *6 *7 *8 *9 g
During V/P control, the The axis Correct the stroke limit
set axis travel distance | decelerates | setting or axis travel
210 ° exceeds the stroke limit | and stops distance setting so that
when the CHANGE sig- positioning control is
nal is input. executed within the
stroke limit.
During positioning cen- | The axis 1) Correct the velocity
trol, the distance frem decelerates so that overrun does
the peint where the and stops not accur.
final positiocning ad- 2) Correct the set axis
211 ° dress is detected to the travel distance so
final pesitioning ad- that oeverrun does
dress is not sufficient not occur,
for deceleration at the
present output velocity,
resulting in overrun,
Qutput velocity during Velocity is Operate the MPG so
MPG operation ex- clamped at | that output velocity is
ceeds 1 MPPS. 1 MPPS. less than 1 MPPS.
213 o Qutput velocity = (No.
of input pulses/msec) x
(Pulse multiplication
ratio)
An attempt is made to Pulse input | Try MPG operation
control an axis that has | from the after the travel of the re-
already been moved manual quired axis has
514 o with the MPG by set- pulse is ig- | stopped.
ting the MPG operation | nored until
enable flag for that axis. | the current
axis travel
stops.
The velocity change The axis An address is set caus-
point address exceeds decelerates | ing positioning controi
the end point address. and stops. to be executed in the
opposite direction.
Change the velocity
change point address
215 @ so that the designated
velocity change ad-
dress is within the pre-
vious velocity change
address and the end
point address.
*1: Positiening *6: Constant Velocity
*2: Incremental Feed *7: Jog
*3: Velocity *8: Manual Pulse Generator
*4: Velogcity Position *3: Zero Return
*5: Velocity Change
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(4) Present V/P change error (300 tc 399)

Table 2.6 shows the error code, error cause, error processing,
and corrective action.

For interpolation control, the error code is stored in all of the error
code storage areas of the axis to be controlled in the designated
interpolation mode.

Table 2.6 Present V/P Change Error List (300 to 399)

Control M
ggg ; ode Error Causes ProEg:;in Corrective Action
*1 *2 *3 *4 *5 *6 I? *8 *9 g
An attempt is made to Command Use the following
change the command position devices as an interlock
position data for an data is not | so that the command
axis which is moving. changed. position data of the
3 axis currently moving is

An attempt is made to not changed.

80 Jejoejojo o o|olo|o]changethe command 1) Off state of the start
position data for an receive flag (M2001
axis which has not to M2008) of the
been booted. corresponding axis

2) On state of the servo
start signal XnF
An attempt is made to Velocity is Do not change the

301 o change the velocity of not velocity during zero
the axis being returned | changed. return.
to the zero point.

An attempt is made to Do not change the
change the velocity of velocity during circular

302 { o the axis contrelled in interpolation.
the circular interpola-
tion mode.

An attempt is made to Do not change the
change the velocity velocity after automatic

303 |o| o o|lo|e after automatic deceleration has
deceleration has started.
started.

An attempt is made to Do not change the
change the velocity velocity during

304 o while the axis is deceleration called by
decelerating with the the jog operation start
jog coperation start sig- signal (Yn2/Yn3) being
nal (Yn2/Yn3) off. turned off.

The velocity after 0: Velocity | Correct the velocity
velocity change is out- change after the change so that
side the allowable process- | it will be within the
range. ing is range of 1 to velocity
Allowable range: 1 to ignored. | limit.
305 |lo|ololo|lole| o the velocity limit Not 0-
Velocity is
clamped
at the
velocity
{imit.
*1: Positioning *6: Constant Velocity
*2: Incrementat Feed *7: Jog
*3: Velocity *8: Manual Pulse Generator
*4: Velocity Position *9: Zero Return
*5: Velocity Change
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2.3 Major Error

A major error is an error caused by an external signal or a control
instruction given by the SCPU. It is represented by error codes 1000
to 1999.

A major error occurs in the following cases:

* Error at the start of positioning control
* Error during positicning control
* Absolute system error

(1) Start-up error (1000 to 1099)

Table 2.7 shows the error code, error cause, error processing,
and corrective action.

Table 2.7 Start-up Error List (1000 to 1099)

Error Control Mode Error
Code Error Causes Processing
*1 *2 *3 *4 *5 *6 *7 *8 *9

Corrective Action

The external STOP sig- | Positioning | Turn off the STOP sig-

1000 { o (ol o io|o|o| o] o] e |nalofthe correspond- control nal.
ing axis is turned on. does not
start,
When positioning is Move the axis in the
started in the forward reverse direction in the
1001 direction (addresses in- jog mode until the axis
[+] Q [s] o] o] o < [} (o] . i
creasing), the external enters the axis movable
FLS (upper limit LS) sig- range set with the limit
nal is off., switch.
When positioning is Move the axis in the for-
started in the reverse ward direction in the
1002 o lolololololelele directiorla (addresses jog mode unt.il the axis
decreasing), the exter- enters the axis movable
nal RLS (lower limit LS) range set with the limit
signal is off. switch.
When near-zero peint Return the axis to a
dog zero return is point before the near-
started, the external zero point dog-trig-
1003 o | DOG {near-zero point gered signal turning on
dog) signal is turned point in the jog mode
on. and then execute zero
return.
The servo of the cor- Wait until the servo
responding axis is not gets ready (XnF: OFF).
in the ready state {(XnF:
OFF).
1} Serve amplifier
power is off.

2) Initial processing
with the servo
amplifier power
turned on

3) Serve amplifier
not installed

4) Serve error existing

1004 (oo o lo|ofloe]lo|lo]oe

5) Cable
*1: Positioning *6: Constant Velocity
*2: Incremental Feed *7: Jog
*3: Velocity *8: Manual Pulse Generator
*4: Velocity Position *3: Zero Return

*5: Velocity Change
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Table 2.7 Start-up Error List (1000 to 1099) (Continued)

Velocity Change

Contrel Mode
ggg; Error Causes ProErersosring Corrective Action
-k1 *2 !3 *4 *5 16 *7 *8 I'g
The serve error detec- Positioning | After removing the
tion signal (Xn8) of the control cause of servo error,

105l olololololelelele correspending axis is does not reset the Xn8 with the

turnad on. start. saervo aerror reset signal
(YnB). After that, start
positioning control.
*1: Positicning *6: Constant Velocity
*2: Incremental Feed *7: Jog
*3: Velocity *8: Manual Pulse Generator
*4; Velocity Positien *9: Zero Return
*5: Velocity Change
(2) Position control errors {1100 to 1199)
Table 2.8 shows the error code, error cause, error processing,
and corrective action.
Table 2.8 Positioning Control Error List (1100 to 1199)
Control Mod
ggg; ° Error Causes Profzg:srin Corrective Action
*1 *2 *3 i4 *5 *6 *7 *8 *9 g
The external FLS The axis Move the axis in the
{upper limit LS) signal decelerates | reverse direction in the

1101 loeloelolololololole is turned off while the and stops jog mode until the axis
axis is moving in the according enters the axis movable
forward direction (ad- to the range set with the limit
dresses increasing). setting for switch.

"sto
The external ALS prosessing | Move the axis in the for-
(lower limit LS) signal when STOP | ward direction in the

12l e lololaloelololole is turned off while the signal is jog mode until the axis
axis is moving in the input* of enters the axis movable
reverse direction (ad- the range set with the limit
dresses decreasing). parameter | Swilch.

The external STOP sig- block. Return the axis to a
nal is turned on during point before the near-
zero return operation. zero point dog-trig-

1103 o gered signal turning on

peint in the jog mode
and then execute zero
return,
The serve error detec- The axis Take corrective action
tion signal (Xn8) is stops at for servo error. The

1104 |lolololololololele turned on while an axis | the spot axis can be restarted.
is moving. without

decelerat-

ing.
The servo amplifier Turn X00F Turn on the servo
power is turned off OFF. power.

1106 oo | o |olo | o]| o] o o |whilean axis is moving Check the cable con-
(servo not installed, necting to the servo
cable failure, etc.). amplifier.

*1: Positioning *6: Constant Velocity

*2: Incremental Feed *7. Jog

*3: Velocity *8: Manual Pulse Generator
*4: Velocity Position *3: Zero Retuyrn
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(3)

Absolute system error (1200 to 1299)

Table 2.8 shows the error code, error cause, error processing,
and corrective action.

Table 2.8 Absolute System Error List {1200 to 1299)

E"Of Control Mode Error Causes Error- Corrective Action
ade #1 | %o | xa |24 |25 25 | 27 | =8 | *0 Processing
Sum check error occurs | Positioning | The service life of the
with the backup data control A73CPU internal
1201 when the power is does not memeory (EEPROM) has
turned on. start. expired.
Replace the memory.
*1; Positiening *8: Constant Velocity
*2: Incremental Feed *7: Jog
*3. Velocity *2. Manual Pulse Generator
*4: Velocity Position *3: Zero Return
*5: Velocity Change
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2.4 Servo Errors

An error detected by the servo system is a servo error. 1t is assigned
an error number in the range of 2000 to 3899,

Servo errors are classified into two types depending on the servo
amplifier: MR-SB or general-purpose servo amplifier.

(1) When an MR-SB is used (2000 to 2999):

Table 2.9 MR-SB Servo Error List (2000 to 2999)

Error Error Causes Error Is . : .
Processin, Corrective Action
Code Name Contents Checked when 9
Low AC power supply voltage {200/220 | Always Immediate
2010 | voltage 1 VAC) is lowered below 160 £ 5 stop
VDC.
Internal EPROM check sum error or SRAM | When servo After resetting the
memory or 2-port RAM check error power is servo error {Yn8),
error EPROM, SRAM, or 2-port RAM turned on set the PC ready
2012 errot Leading edge flag (M2000).
of the PC Reset the A73CPU.
ready flag Reset the servo
{M2000) amplifier.
External Data processing for the position Hardware fault of
clock error | command given by the A73CPU is the A73CPU or
2013 not completed within the specified servo.
period. Immediate | Reset the A73CPU
Timing signal error (BCLK, SCLK) Always stop and check if the
from the A73CPU. same error occurs.
2014 WD Timing error of 2-port RAM signals
of the A73CPU.
2-port 2-port RAM check error or parity When servo
o015 | memory error in initial parameters. power is
arror Faulty cable connecting to A70SF turned on
or 2-port RAM arror Leading edge
- . - of the PC
Magnetic In the initial magnetic pole detec- ready flag
pole error tion, the magnetic pole position (M2000)
2016 cannot be detected correctly (U, V,
W phase error}.
Faulty cable or encoder.
PC board AD converter output during in-
2017 | &mor itialization is incorrect; higher than
+0.5 V.
Fauity AD converter on the PCB
No-signal Signal error of'the encoder con- Encoder hardware
2020 ME nected to the RFO1 card {U, V, W, fault (connected
A, B, Z error). to the servo).
Faulty cable or encoder Replace the servo
B amplifier.
No-signal Signal error of the encoder con- .
ooo1 | AE nected to the AF31 or RF33 card | Always Immediate
(A, B, Z error) stop
Faulty cable or encoder
Neo-signal X | Signal error of the resolver con- Resolver hardware
2000 nected to the RF32 or RF33 card. fault (connected
Faulty cable or resclver or an ex- to the servo).
citation signal error. Replace the servo.
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Table 2.9 MR-SB Serveo Error List (2000 to 2999) (Continued)

Errer Error Causes Error s P : . X
Code : Checked when rocessing Corrective Action
Name Contents
Battery Backup battery veltage for the When serve Zero This check is only
alarm RF32 or RF33 card absolute posi- power is return re- available in the ab-
tion detection circuit is low. turned on quest solute system.
Absolute values might have been Leading edge (Xn9) is Replace the servo
lost; execute zero return again. of the PC turned on. | battery.
ready flag After resetting the
(M2000) servo error (Yn8),
2025 establish the ab-
sclute coordinate
system by execut-
ing zero return or
command positicn
data change
coperation.
Excessive Regeneration control power tran- After resetting the
regenera- sistor is turned on and off too fre- servo error {Yn8},
tion quently. set the PC ready
2030 {Regenerative resistor is over- flag (M2000).
headed.) Reset the A73CPU.
Lower acceleration/deceleration
frequency or positioning velocity.
Over-speed | Excessive motor rpm:
Max. 2400 rpm .....
HA40, 80, 100, 200, and 300
Max. 3600 rpm .....
203t HA43, 83
Command velocity is too high or
overshoot occurs during accelera-
tion.
Over-cur- Excessive current flows from the
2032 |rent DC bus line {+ side).
Motor wiring grounded or shorted. Immediate
Always stop
Over-volt- Voltage applied to the DC bus line
age is higher than 400 V.
Acceleration/deceleration is
2033 repeated too frequently, exceed-
ing regeneralion performance.
Ceonnection error at the
regeneration circuit terminals.
Com- Parity error in the data sent frem
2034 | munication [the A73CPU.
error Faulty cable or noise exists.
Data error Excessive variation rate of posi-
2035 tion data given by the A73CPU.
Too high velocity, faulty cable, or
noise exists,
Transmis- Coemmunication with the A73CPU
sion errofr is disabled.
2036 . .
Faulty cable, noise exists, or an
MCP processing errer.
Parameter The parameters transmitted during | When servo
error initialization processing were incor- | power is
rect. turned on
2037 Check the parameters. Leading edge
of the PC
ready flag
(M2000)
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Table 2.9 MR-SB Servo Error List (2000 to 2999} {Continued)

ggg; Error Causes ch elf::::.l I:’h on Processing Corrective Action
Name Contents
Fin The thermal protector in the Reseat the servo
overheat amplifier power circuit has tripped. error (Yn8).
2045 The servo is operated exceeding Lower the load,
the allowable continuous output
current.
Motor The thermal protector in the motor
overheat has tripped.
2046 The motor is operated exceeding
the allowable continucus output
current.
Overlead 1 Motor current, converted into the Reset the servo
stall rating, which exceeds the error {Yn3).

value set for parameter OLL (over-
load detection level) for a pericd
longer than the value set for

2050 parameter OLT (overload time con-
stant).

Load inertia or friction is too high Immediate
or hunting due to parameter set- Always stop
ting error.

Overload 2 | Current command exceeding 95%
of the current limit is present for

2051 more than 0.5 sec.,

Collision of the machine or load in-
ertia is too high.

Excessive An error between the actual posi-

error tion data and the command posi-
tion data exceeds parameter
setting for OD1 {error limit

2052 during servo on) or OD2 (error limit

during servo off).
Due to excessively high inertia, ac-
celeration is not as designated
and overshoot or hunting occurs.
External Terminals B and R, usually
2055 | emergency | shorted, are opened.
stop
Initial com- | Serial signal error when the Replace the cable
munication | A73CPU power supply is turned or card.

2100 | warning on or the absolute counter data is Replace the posi-
not the same when the present tion encoderfrescl-
position data is read several times. ver.

Serial com- | Serial signal communications from
2101 | munication | the absolute position encoder are
warning abnormal.
Battery The voltage of the battery Always Continued Replace the bat-

2102 | warning mounted on the RF371 card is tery.
fower than 3.2 + 0.2 V.

Battery The voltage supplied to the ab-

2103 | cable open | solute position encoder is lower

warning than 2.8 + 0.2 V.

Position of- | The relationship between the feed-
2104 | fset warning | back position data and Z-phase of
the encoder is incorrect,
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Table 2.9 MR-SB Servo Error List {2000 to 2999) (Continued)

Error Error Causes Error Is - c ve Acti
Code Checked when Processing orrective Action
Name Contents
Parameter Ilegal parameters are set. When servo After resetting the
error The illegal parameter and the fol- power is servo error (Yn8),
lowing parameters are ignored. turned on set the PC ready
2144 Check the parameters. Leading edge flag (M200QC).
(Servo is not turned off.) of the PC Reset the A7T3CPU.
ready flag
(M2C090)
Absolute The value '1X* of absolute position | When servo This check is avail-
position detection system is incorrect. power is able only in the ab-
error Absolute position detection is not turned on solute system.
executed correctly. Leading edge After resetting the
5145 (Servo is not turned off.) of the PC servo error {Yn8),
ready flag establish the ab-
(M2000) solute coordinate
system by execut-
ing the zero return
operation.
2147 PC emer- The emergency stop signal is out-
gency stop | put from the A73CPU.
(2) When a general-purpose servo is used:
Table 2.10 General-purpose Servo Error List (3000 to 3999)
Error Causes
ggg; Chei:gg Ivs'vhen Processing Carrective Action
Name Contents
A70AF set- | The same axis number is set for When the The cor- Check the A70AF
ting error multiple axes. power is respond- axis setting.
3000 turned on. ing axis
does not
start.
Excessive Excessive error of the general-pur- | Always Immediate | Check the cam-
error pose servo. stop mand velocity, set
3002 . . :
rotation direction,
and feedback loop.
3003 WDT error ATOAF WDT etror Always Immediate | A70AF hardware
stop error
3004 Zero return | The servo ready input signal is Luring zero Immediate | Check the serve
error turned off during zero return. return stop ready signal.
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APPENDIX3 SPECIAL RELAYS AND SPECIAL REGISTERS

3.1 Special Relays (SP-M)
Table 3.1 Special Relays List
Number Name Description Details
. OFF; Normal Turned on when there is one or more cutput modules of
M9000™' |Fuse blown |ON: Presence of fuse |which fuse has been blown. Remains on if normal status is
blow module rastored.
. Turned on if the status of /O module is different from
Moooz"! ygi?";;‘é? 8;]: gg:;lce of arror entered status when power is turned on. Remains on if nor-
y i mal status is restored.
Mocos5"! AC DOWN OFF: AC is good Turnad on if power failure of within 20 ms occurs. Reset
detection ON: ACis down when POWER switch is moved from OFF to ON position.
OFF: Normal Turned on when battery voltage reduces to less than
M3006 Battery low ON: Battery low specified. Turned off when battery voltage becomes normal,
M9007"! Battery low | OFF: Normal Turned on when battery voltage reduces to less than
latch ON: Battery low specified. Remains on if battery voltage becomes normal.
Mooog™ Self-diag- OFF: Absence of error | Turned on when error is found as a resuit of self-diagnoesis.
nostic error [ ON: Presence of error
OFF: Absence of Turned on when QUT F or SET F instruction is executed.
MS009 Annunciator detection Turned off when the data in D9124 is cleared to "0".
detection ON: Presence of
detection
. Turned on when operation error occurs during execution of
*1 |Operation OFF: Absence of error DT . : \ h
Mg011 error flag ON: Presence of errer fg;;gcatlon instruction. Remains on if normal status is res-
OFF: Carry off Carry flag used in application instruction.
Ma0i2 Carry flag ON: Carry on
Data . . Clears all data memory (except special relays and special
Mg0186 memory gZF gﬁtp:‘c;c;:salrng registers) including latched range in remote mode from ¢om-
clear flag : P puter, etc. when M9018 is ON.
Data . . Clears all unlatched data memory (except special relays
Mo017 memory 85': gﬁtp:ﬁc;zsa’:'g and special registers) in remote run mode from computer,
clear flag ’ P at¢. when M9017 is ON.
M2020 User timing Relay which repeats on/off at intervals of predetermined
clock No.O scan.
M0 User timing |n2 scan n2 scan | Y¥hen power is turned on or reset is performed, the clock
21 clock No.1 starts with off.
User timing I":'l I— Set the intervals of onfoff [DUTY] instruction.
Mo022 clock Ne.2 ni
User timing scan
M9023 | Clock No.3 +—|r———{ DUTY] n1 | ne IMQOQ|—+
User timing
M9024 clock No.4
M2030 0.1 second 0.05 .05 I‘ 0.1 second, 0.2 second, 1 second, 2 seconds, and 1 minute
clock second | second clocks are generated.
0.2 second 0.1 o3 Not turned on and off per scan but turned on and off even
M9031 clock second Isecondl I— during scan if corresponding time has elapsed.
Starts when power is turned on or reset is performed.
Mo032 1 second 05 05
clock second | second
M9033 2 second 1 l_|1 ['
clock second | cecond
1 minute 30 30
M9034 clock seconds | second [
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Table 3.1 Special Relays List (Continued)

MELSEC-A

Number Name Description Details
Normall ON Used as dummy contacts of initialization and application in-
M9036 ¥ as aummy
ON OFF struction in sequence program.
Notrmally ON MS036 and M3037 are switched on/off independently of the
M9037 | oFF OFF CPU RUN/STOP switch position. M2038 and M903¢ are
On only for switched on/off in accordance with the RUN/STOP switch
Ms038 |1 scan after | ON 7 1scan |position, i.e. switched off when the switch is set to STOP,
run OFF When the switch is set to other than STOP, M2038 is only
RUN flag switched on during 1 scan and M3039 is only switched off
moose | (Offenlyfor [ON 0t during 1 scan,
1 scan after |OFF 1 scan
run)
Ma040 PAUSE OFF: PAUSE disabled |When RUN key switch is at PAUSE position or remote pause
enable coil |ON: PAUSE enabled |contact has turned on and if M8040 is on, PAUSE status is
set and M9041 is turned on.
M9041 :tgﬁ:s:zcon- OFF: During pause
tact ON: Not during pause
Ma042 Stop status | OFF: During stop Set ON when the RUN/STOP switch is set in the STOP posi-
contact ON: Not during pause [ tion.
. OFF: Duting sampling |Turned on upon completion of sampling trace performed
Sampling
M9G43 trace com- trace the number of times preset by parameter after {STRA] in-
letion ON: Sampling trace |struction is executed.
P completion Reset when [STRAR] instruction is executed.
. OFF: Except during Set CN while sampling trace is executed.
MoC46 tsrzmpllng trace
ce ON: During trace
Samplin OFF: Sampling trace | Sampling trace is not executed until M2047 is turned on. By
M9D4T tracep 9 stop turning off M8047, sampling trace is stopped.
preparation ON: Sampling trace
start
Changing OFF: Qutput to NULL [When M9049 is OFF, characters are output to the NULL
the number character (0CH) code.
M9049 of output ON: 16 characters When M9049 js ON, 16 characters are output in the ASCII
characters are out. code.
Set M9051 OFF to disable the execution of the CHG instrue-
CHG instruc- i tion.
MS051 tion execu- 8;’1 g?:ab;ﬁz Turn this flag ON to request pregram transmission; it is auto-
tion disable ' matically turned OFF at the completion of program transmis-
sion.
Switchin The SEG instruction is executed as the /O partial refresh in-
Moos52™2 | SEG inst?uc_ QFF: 7SEG display struction when M9052 is ON.
tion ON: /O partial refresh| The SEG instruction is executed as the 7SEG indication in-
struction when M3052 is CFF.
T OFF: Sequence Set M9053 ON to execute the link refresh enable/disable (El,
2 Switching interrupt control ! DI} instruction
M8053 Eg,?[ NSIUG- | 5N Link interrupt
control
o054 STEP RUN OFF: Not during step 23%54 is.ﬁet ON when the RUN/STOP switeh is in the STEP-
run position,
ftag ON; During step run
Status latch Turned on when status latch is completed. Turned off b
MS055 completion QFF: Uncompleted reset instruction P Y
flag ON: Completed '
Main i OFF: During P, | set Switch on upon compiletion of the transfer to another pre-
ain pro request gram (e.g. subprogram during RUN of the main program).
V9056 ram P, | q
get reqtlzest ON: Except during P, |Automatically switched off when P, | sefting is complete.
| set request
Sub- OFF: During P, | set
request
M3057 F;C;?rrzmu:st ON: Except during P,
q | set request
This sets whether the following error chack is executed
OFF: Error check when the END instruction is processed (to reduce END in-
2 executed struction processing time}.
M3084 Error check ON: Error check net * Fuse blown check
executed * /O module verify check
* Battery check
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Table 3.1 Special Relays List (Continued)

Number Name Description Details
Turn the M2094 ON after setting the head }/O number of the
/O module to be replaced to D9094, and the I/O module
can be replaced during online cperation.
*gng OFF: Module not Only one module can be replaced in one setting.
Mg094 };I’Sgreplace replaced Te change the I/C module during run, set the M9094 ON

ON: Module replaced |using the program or by the test mode of a peripheral

device, or by the test mode of a peripheral device.
Do not change the mode setting of the RUN/STOP until the
1O module is replaced.

(2

POINT]

(1) Contents are all turned off when any of the following opera-

tion is executed: power switching off, latch clear, and reset.
Contents are retained when the RUN key switch is set STOP.

Among the special relays,, those marked with (*1) remain
ON when normal state is restored. To turn OFF these
relays, follow the steps below.

1)

2)

3)

To turn off using a user program:

Insert the circuit shown Reset execution instruction
right in the program, turn
- |._._| MS000
on the reset execution RST
instruction contact to Write the|
clear the special Ms. number to
be reset

To turn off using a peripheral device:

Reset the special relay forcibly using the test function
of the peripheral device.

For operation procedure, refer to the Manual of the
peripheral device to be used.

To turn off using the RESET switch:
Place the RESET switch in the RESET position.

(8} Those marked with (*2) are turned ON/OFF by the se-

quence program.

(4) Those marked with (*3) are turned ON/OFF by the test

mode of the peripheral device.
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3.2 Special Registers D

Special Register List

Number

Name

Stored Date

Explanation

DSO00

Fuse blown

Fuse blow module
number

When fuse flow modules are detected, the lowest number of
detected units is stored in hexadecimal. {Example: When
fuses of Y50 to 6F output modules have blown, "50" is stored
in hexadecimal) The module number monitored by the
peripheral is hexadecimal.

(Cleared when all contents of D100 to D107 are resetto 0.)

Ca002

1/O unit
verify error

/O module verify
error module number

If /O module data is different from data entered are
detected when the power is turned on, the first IO number
of the lowest number module among the detected modules
stored in hexadecimal. (Storing method is the same as that
of D9000.) The module number monitered by the peripheral
is hexadecimal.

(Cleared when all contents of D9116 of D 9123 are reset to
0.

D9005™"

AC DCWN
counter

AC DOWN time count

1 is added each time input voitage becomes 80% or less of
rating while the CPU unit is performing operaticon, and the
value is stored in BIN code.

D9008™ !

Seli-diagnos-
tic error

Self-diagnostic error
number

When error is found as a result of self-diagnosis, error num-
bet is stored in BIN code.

09009

Annunciater
detection

F number at which ex-
ternal failure has oc-
curred

When one of FO to 255 is turned on by [OUT F[]] or

[SET F[ ]], the F number, which has been detected earliest
among the F numbers which have turned on, is stored in BIN
code.

D9009 can be cleared by [RST F[ ]] or {LEDR] instruction. if
another F number has been detected, the clearing of D9008
causes the next number to be stored in DS008S.

When one of FO to 255 is turned on by [OUT F[]] or

[SET F[ ]], the F number, which has been detected earliest
among the F numbers which have turned on, is stored in BIN
code.

D9009 can be cleared by [RST F[]] or [LEDR] instruction or
moving INDICATOR RESET switch on CPU front to ON posi-
tion. If another F number has been detected, the clearing of
D9009 causes the next number to be stered in C9008.

D901

Error step

Step number at which
operation errer has oc-
curred

When operation error has occurred during execution of ap-
plication instruction, the step number, at which the error has
occurred, is stored in BIN code. Since storage into D9011 is
made when M8011 changes from off to on, the contents of
D9011 cannot be renewed unless MS011 is cleared by user
program.

09014

1O control
mode

/O contrel mode num-
her

The set |/C control mode is returned with the following code
number.

0: Direct mode ({/O)

1: Refresh mede (l) and direct mede (O)

3: Refresh mode (I/Q)
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Special Register List (Continued)

Number Name Stored Date Explanation
D8015 |CPU operat- |Operating states of The operating states of CPU as shown below are stored in
ing states CPU D9015.

CPU RUN/STOP switch: Remains un-
changed in remote run/stop mode.

0 RUN

1 STOP

2 PAUSE *1
3 STEP RUN

Remote RUN/STOP by parameter setting

0 RUN
1 STOP
2 PAUSE *1

Status in program

0

Except below

1

[STOP] instruction execution

Remote RUN/STOP by computer

0 RUN
1 STOP
2 PAUSE *1

*1 When the CPU is in RUN mode and M9040 is off, the
CPU remains in RUN mode if changed to PAUSE

mode,
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Special Register List (Continued)

Number Name Stored Date Explanation
0: Main program (ROM)|Indicates which sequence program is run presently. One
Program P . P Y
Dgo16 1: Main proram (RAM) |value of 0to 2 is stored in BIN cede. (*2" only for ASNCPU
number
2: Subprogram (RAM)
. . If scan time is smaller than the content of D017, the value is
Dgo17 Scan time I?Al:rlr?grr:s?can time newly stored at each END. Namely, the minimum value of
P scan time is stored into D9017 in BIN code,
03018 Sean time Scan time(per 10ms) ?ec;::rr;nt;rze is stored in BIN code at each END and always
. . If scan time is larger than the content of D019, the value is
Daot9 Scan time ?AZT'TOU;Z)SC&” time newly stored at each END. Namely, the maximum value of
P scan time is stored into D019 in BIN code,
Set the user program execution intervals when a user pro-
. Constant Constant scan time gram is executed in fixed intervals.
Doo20™2 (to be set by userin 0 : Constant scan not executed
scan .
units of 10 msec) 1-200 : Constant scan executed
(Intervals: seiting x 10 msec)
Replacing Stores the upper two digits, in binary, of the head /O num-

*2 [I/O module |Repiacing I/O module |ber of the I/C module to be replaced during online operation.

DoCo4
head I/O head IO number Example: Input module X2F0 - H2F
number

1 Output module numbers (in units of 16 points), of which
De100 fuses have blown, are entered in bit pattern. (Preset output

number when parameter setting has been performed.)
09101
15 14 13 12 11 10 9 B8 7 6 5 4 3 2 1 0
Do102™ paweofo|lofo]1]ofjo]jol1]|]ofo|o]ef{o|lo}jo]|o
. o1l 1 e |o]o 1{ololo]o]o|o oo
D813t |Fuse blown Bit pattern in modules 2 i
module of 16 points of fuse hato7 1
blow modules 9 ofc|ofofsedofo|loflofof[o{of1|a]o]e
D9104""
Do 05‘1 Indicates fuse blow.

- (If normal status is restored, clear is not performed. There-
D9106 fore, it is required to perform clear by user program.)
D9107""

. When /O module data is different from those entered at
Do116 power-on have been detected, the /O madule numbers (in

units of 16 points) are entered in bit pattern. (Preset IfO
Dg117" module numbers when parameter setting has been per-
formed.)
De11g™
1B 14 13 12 11 10 9 B 7 6 5 4 3 2 1 0
Do11g™! /O module Bit pattern in modules |coits| 0 [o|ofofofo|ofofo|ofoe|olo|o|o]s
. of 16 points of verify

» verify error error modules oott7fojoflofofjojc|o|1flo]ofe|o|loflo]o]o

£a120
poreaf o LM joloefofafjo|oflofle|afofo]o]o]o
*
o121 *1...UY7EQ)
Indicates O unit verify error.
Dot122"
(If normal status is restored, clear is not perfeormed. There-
Dg123" fore, it is required to perform clear by user program.)
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Special Register List (Continued)

Number Name Stored Date Explanation

When one of FO to 255 is turned on by [OUT F[]] or

[SET F[ 1], 1 is added to the contents of D9124. When
[RST F[ 1] or [LED R] instruction is executed, 1 is subtracted
Annungciator detection |from the contents of D9124. (For ABMNCPU, it can be per-
quantity formed by use of INDICATOR RESET switch on front face of
CPU module.)

Quantity, which has been turned on by [OUT F[]] or

[SET F[ 1] is stored. The value of D9124 is maximum &.
When one of FO to 255 is turned on by [OUT F[]] or

[SET F[ 11, F number, which has turned on, is entered into
De125 D9125 to D132 in due order.

F number, which has been turned off by [RST F[ 1], is
erased from D9125 to D9132, and the contents of data
registers succeeding the data register, where the erased F
number was stored, are shifted to the preceding data
Deoi128 registers.

By executing [LED R] instruction, the contents of D9125 te
D9132 are shifted upward by one. (For ASMCPU, it can be
performed by use of INDICATOR RESET switch on frent of
CPU unit.)

Do127 When there are 8 annunciator detections, the 9th one is not
stored into D9125 to 9132 even if detected.

Annunciator
D9124 [detection
quantity

SET S8ET SET SET SET SET SEF SET SET SET SET

Do128
: F50 F25 Fig F25 F15 F70 FE5 F38 F110F151F210LEDR
Annunciator . .
. nn iator detection
dotection | CATRator detecto AR RN
quantity q Y
09129 osoos] © §50|50|8s0|50 |50 }50|50]|50]50|50]|50]899
poizdl ot1 |2|a]l2a|afjs4|[5]|sf7]|alejen
Do125{ 0 [50 |50 | 50| 50|50 |50 |50]|50F50(50(50) 99
D12} 0 j o [25| 25|90 {90 |99 |99 |oo]loa|9a]en |15
D9130 pe12zf o o |o|ee]|ofj1s|is]|1s5]|15]|15[15]15] 70
peizel o [o|o|o|olo|7o|70)70|70]|70| 70|65
Doizel o |o|o|o|lofo]|o|es|es|es]|65]65]a8
33|38 |as|38|110
Do131 pDaizojo o |o|o|ofo 0
peiatjo|o|lo|lo|ojoe]o|o 110|140 110|151
ps1azlolo|o|lolojo]lo|o]o 151{151]210
Do132
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(2)

POINT

(1) Contents are cleared when any of the following operations

is executed: power switching off, latch clear, and reset.

Contents are retained when the RUN key switch is set STOP.

Among the special registers, contents of those marked with
(*1) are not cleared when normal state is restored. To clear
the contents of these registers, follow the steps below.

1)

3)

To clear a user program:

insert_ the circuit shown Reset execution instruction
right in the program; turn
on the reset execution i——E‘ST M3005

instruction contact to clear
the contents of special
registers.

To clear using a peripheral device:

Clear the contents to "0" using the test function of the
peripheral device or using the forced reset operation,

For operation procedure, refer to the Manual of the
peripheral device to be used.

To clear using the RESET switch:
Place the RESET switch in the RESET position.

For those marked with (*2), data is written using a se-
guence program.
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APPENDIX 4 PROCESSING TIME

(1) Sequence program processing time

The processing time required for the sequence instructions, basic
instructions, and application instructions used in an A73CPU
sequence program is the same as that required when processing
them with the ABNCPU, with the exception of the instructions
indicated below.

For the ABNCPU processing time, see the ACPU Programming
Manual,

(a) Servo program start request command (DSFRP)
{(b) Control change command (DSFLP)
{¢) Program end command (END)

Processing time of these commands is indicated below.

Table 4.1 Processing Time - DSFRP, DSFLP,
and END Commands

» Processing Time (usec)
Command Conditions
Direct Mode | Refresh Mode

Starting 1-axis positioning 180
DSFRP Starting 2/3 axis interpolation 200
Error 850
Present position data Nermal 120

change
DSFLP Error 770
Velocity change Normal 80
Error 700
END 7600

(2) PCPU processing time

The PCPU processing time after the PC ready flag (M2000) is set
in response to the start request is indicated below.

Table 4.2 PCPU Processing Time

Conditions Processing Time {msec)
Serve pregram processing time *1 i0to 21
Response to velocity change 131016
Time between PC ready flag (M2000) on and PCPU ready flag (MS074) on 80 to 400
Processing time for multiple servo program simultaneous start *2 23t027

POINT I

(1) *1 ....Start time varies considerably for FEED, VPF, or VPR
commands {approximately 1000 msec in the worst
case).

(2) *2....Processing time for multiple program simultaneous
start varies depending on the number of axes and the
combination of the commands. The indicated process-
ing time can only be used for reference purposes.
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APPENDIXS5 PROGRAM EXAMPLES

5.1 Shifting One Word to the Left (Word Data)

{1} The program which shifts "n" points of data to the left with the
designated word device as the head device is indicated below,

Shift range (*n" points)

|
Before execution l

I TR ] I
( l TN /*_Fil!cdwith'O"

L1

BN 8+in-2 G+in-3 0+2 O+1 O —]

After execution r 0 [

(2) For shifting one word to the left of the word data, the BMOV(P)
and RTS commands are used.

The program format is shown in Fig. 5.1.

[Execution instruction

X
1——«[ BMOV (P I@I n

REMARKS

1. S,D1,D2andn

S, D2:  Head number of the word devices 1o be shifted ieft

D1 : The number of (S-designated word device + 1)
n :  Shiftrange
2. *: BMOV(P) indicates BMOV or BMOVP

Fig. 5.1 Left Shift Program Format Using BMOV({P)
and RST Commands
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E Example:
i The program to shift the data in D683 to D689 one word to :
i the left at the leading edge of XB is shown below. 5
i [Operation] — E
.: R Shift range N i
| beeo 0688 D687 DeS6  DE35 Dees  Dos3 | |
 Before execution | —100 | 503 | 600 | —336 | 802 | —aemes| soo3 | |
z —
{ Afterexecution | 503 | 600 | —335 | aso2 {~3ems| soms [ o [
E [Program example]
; 4608 P X 5
: al—i (BKOU Dog4 D683 7 N |
‘ - CRST D689 3 |
| CIRCUIT END :
L e e e i

(3) Execution conditions

The BMOV or BMOVP command is executed, as indicated below.

ON

Execution instruction (QFF _.,—[—I—l_

BMOV command —__Jm, Executed in[
I each scan | each scan I

BMOVP command

Executed one time | Executed one time
L - [—
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5.2 Shifting One Word to the Right (Word Data)

(1} The program which shifts *n* points of data to the right with the
designated word device as the head device is indicated below.

Shift range ("n* points)

Sin=1 24n-2 0+in-3, o+ G+1 O

Before execution ] I H(i
|

[ T
Filled with "0'—_&\\ N l }

After execution | 0 [ JS(J

|
|

l

(2) For a one-word shift to right of word data, the BMOV(P) and RTS
command are used.

The program format is shown in Fig. 5.2.

Execution instruction

b—{ B0V ::P‘xl@ll i

RST |03
1, 8, D1, D2 andn
S ¢ Head number of the word devices to be shifted right
D1 : The number of (S-designated word device + 1)
D2 . Last number of the word devices to be shifted right.
n . Shift range
2. *: BMOV(P} indicates BMOV or BMOVP

Fig. 5.2 Right Shift Program Format Using
BMOV{P} and RST Commands
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Example:

The program to shift the data in D683 to D689 to the right
by one word at the leading edge of XB is shown below.
[Operation]

Shift range

D669 DBBS D687 D686 0685 D684 D683 |
Before xecution | —100 | 503 | 600 | —336 | 3e02 | —aomes] soos [

B NNNAN

After execution 0 —100 —336 | 380z | —32765] :
J

[Program example]

%8B 4 K
8—lt £BMOV D683 D684 7

{RST D683

(3} Execution conditions

The BMOV or BMOVP command is executed, as indicated below.

onN

Execution instruction QFF m

BMOV command Executed in Executed in
I each scan I | each scan l

BMOVP command I_I ]—I
, ' Executed one time | | Executed one time
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5.3 Reading M Codes

The program used to read an M code at the completion of position start
or at the completion of positioning is indicated below.

The following signals are used to detect positioning start complete or
positioning complete.

{a) Xn0....... Positioning start complete
(by Xnt...... Positioning complete
[Program example]
(1} Thefollowingisthe programto output an M code of Axis 1 through
Y80 to Y8F after converting it into BCD code after the completion
of positioning start.
[System Configuration) [Sequence Program]
Jat
Positioning start complete signal for Axis 1
748
Al A A
§1172(70 | K888 5 rd
e o —on” onx S
FlE
CIRCUTT EMD
Power supply module
/
f1-
v Designation of Y80 to Y8F
'H[] Axis 1 M code storing area
[see Section 3.4.1.)
BCD conversion command

(2) Thefollowingisthe program to outputan M code of Axis 1 through
Y80 to YBF after converting it into BCD code after the completion
of positioning.

[System Configuration]

’,— AR Positioning complete signal for Axis 1
{ é'\ ala
173170
_[] Picls a!ﬂf’l —ceeo’ pers Vése
plF - SRS
U
CYRCUIT EHD
Power supply module
f
( i % Designation of Y80 to Y8F
-E][] & Axis 1 M code storing area
i (see Section 3.4.1.)
= BCD conversion command

[Sequence Program]
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5.4 Reading Error Codes

A sample program to read an error code at the occurrence of an error
is indicated below.

The following signals are used to recognize the occurrence of an error.

(@) Error detection signal {(Xn7}......... Minor and Major errors
(b) Error detection signal (Xn8).........Servo error

POINTl

Storing of the error code lags behind the leading edge of Xn7/Xn8
as indicated below.

a}) Maximum 80 msec when the sequence program scan
time is less than 80 msec.

b) Maximum one scan time when the sequence program
scan time is more than 80 msec.

Take this delay into account when reading the error
code,

[Program example]

(1) The following is the program to output the error code at an
occurrence of an error (minor error, major error, servo errar) with
Axis 1 through Y80 to Y8F after converting the error code into BDC
code.,

[System Configuration]

A74B

Soodr

nwndr \]

Power supply module

il

F~BE<>

[Sequence Program]

Axis 1 error detection signal

X887 . P
B—al <> D8BE i — {6C0 D8AS HSS Qutput of minor error code
Agxis 1 major error code storage areaJ

P .
< ose? § 31— e’ ogr  $lee Output of major error code

Axis 1 minor arror cogé storage area _J
XBEB P 4
arr—o ses § 3 8D pBes Y830 3} Oulput of servo error code

CIRTUIT END L
Designation of Y80 to Y8F
Axis 1 error code storage area
- BCD conversion command

Recognition of stored error code
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IMPORTANT

The components on the printed circuit boards will be damaged by static
electricity, so avoid handling them directly. If it is necessary to handle them
take the following precautions.

(1) Ground human body and work bench.

(2) Do not touch the conductive areas of the printed circuit board and its
electrical parts with any non-grounded tools etc.
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