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7. POSITIONING CONTROL

L
7. POSITIONING CONTROL

This section describes the positioning control methods.
7.1 Basics of Positioning Control

This section describes the common items for positioning control, which is
described in detail from Section 7.2.

7.1.1 Positioning speed

The positioning speed is set using a servo program.
See Section 6 for details about servo programs.
The actual positioning speed is determined by the positioning speed setting
in the servo program and the speed limit value, according to the following
relationship:
« if positioning speed setting < speed limit value
positioning occurs at set positioning speed;
« if positioning speed setting > speed limit value
positioning occurs at speed limit value.

-== EXamples === rrmmmm e o o oo .
(1) If the speed limit value is 120,000 mm/min. and the positioning speed |
setting is 100,000 mm/min., the positioning speed is controlled as
follows.
Vi Speed limit val
120000 f--- -~ pr---n--- f:{_\pee imit value
100000 |----- . L Positioning speed
"t

(2) If the speed limit value is 100,000 mm/min. and the positioning speed
setting is 120,000 mm/min., the positioning speed is controlled as

i
]
1
1
1
1
:
]
]
]
]
]
:
1
]
1
1
]
'
]
]
:
' Acceleration time  Deceleration time
1
1
1
1
1
1
1
1
]
]
1
]
]
]
]
]
]
]
1
1
:
1
]
I
'
]
]

follows.
Vi Positioning speed
120000 [ --- -~ - -=--- 7 Soeed lirt val
100000 f---- . S Speed limit vajue .
(becomes the actual positioning speed)
— "t
Acceleration time  Deceleration time
L o o e e e o e e A e e e ccccccca- A
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7.1.2 Positioning speed under interpolation control

The positioning speed of the servo system CPU determines the travel speed
of the controlled system.

M

)

r
]
t
[}
1
1
1
)
1
[}
1
[}
[}
1
1
1
1
}
[}
]
]
1
1
]
[}
t
'
1
}
1
1
1
1
[}
1
)
1
1
1
1
]
1
)
1
)
)
[}
3
[}
]
1
]
1
1
]
]
1
1
1

2-

The servo system CPU calculates the
positioning speed of each axis from the
above conditions, using the following
calculation formulas:

One-axis linear control
Under 1-axis control, the travel speed is the positioning speed of the
designated axis.

Linear interpolation control
Under linear interpolation control, the controlled system is controlled at
the set speed.
The positioning speed can be set for 2- to 4-axis control using one of the
following three methods:
¢ resultant speed designation
» long-axis speed designation
» reference-axis speed designation
Details of the servo system CPU control for each of these three methods
are described below. '
(a) Resultant speed designation
The servo system CPU uses the travel value of each axis (D1 to D4)
to calculate the positioning speed of each axis (V1 to V4) from the set
positioning speed (V) of the controlled system.
The positioning speed of the controlled system is called the resultant

speed.
Set the resultant speed and the travel value of each axis in the servo
program. :
--- EXample -=--===--=-----emosee e oo -
axis linear interpolation control
Axis 2
A
' [Program Example]
[-------- (10000, 15000)
i <K 50> -—l—
v i
V2 | ABS-2
i Axis 1, 10000 | (PLS)
: Axis 2, 15000 [(PLS)
0 Vi Axis 1 Resultant speed 7000 | (PLS/sec)
0

Axis 1 travel value:

D1 = 10,000 (pulses)
Axis 2 travel value:

D2 = 15,000 (pulses)
Resultant speed:

V = 7,000 (pulse/sec.)

Axis 1 positioning speed: V1 = V x D1/D1 24Dz 2
Axis 2 positioning speed: V2 = V x D2/D1 21Dz 2
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(b) Long-axis speed designation
The control of each axis is based on the positioning speed (long-axis
speed: V) set for the axis whose positioning address is the greatest
distance from the current position.
The servo system CPU uses the travel value of each of the other axes
(D1 to D4) to calculate the positioning speed of each axis (V1 to V4).
Set the long-axis speed and the travel value of each axis in the servo

program.

----Example

Axis 1 travel value:

Axis 2 travel value:

Axis 3 travel value:
D3 = 5,000 pulses

Axis 4 travel value:

Long-axis speed:

r
I
1
)
)
)
1
1
1
1
1
1
1
1
)
1
1
1
1
1
]
]
1
1
}
}
1
1
1
I
]
]
1
1
}
1
1
1
t
]
]
]
]
]
]
]
]
]
1
t
t
]
t
t
[}

4-axis linear interpolation control

D1 = 10,000 puises

D2 = 15,000 pulses

D4 = 20,000 pulses
V = 7,000 pulse/sec.

In this example, the reference axis is
Axis 4, which has the greatest travel
value. The positioning speed of Axis 4
is the set long-axis positioning speed. |

The servo system CPU calculates the positioning speed of each of the other
axes using the following calculation formulas: :

Axis 1 positioning speed: V1
Axis 2 positioning speed: V2 =D2/D4x V
Axis 3 positioning speed: V3 =D3/Dax V

[Program Example]

<K 51> —'——

ABS-4
Axis 1, 10000 | (PLS)
Axis 2, 15000 | (PLS)
Axis 3, 5000 |(PLS)
Axis 4, 20000 | (PLS)
Long-axis speed 7000 | (PLS/sec)

=D1/Dax V

Conversions are conducted as follows if the control units are not
identical for each axis.
1) Combination of axes set in millimeters and inches
a) If interpolation control units are millimeters
« Travel value: For axes set to inches, the travel value is con-

e Speed

verted to millimeters using the formula: inch set
value x 25.4 = mm set value.

: Speed control of each axis is based on the

b) If interpolation

¢ Travel value:

» Speed

long-axis speed, which is the positioning speed
of the axis with the greatest travel value after
conversion,

control units are inches

For axes set to millimeters, the travel value is
converted to inches using the formula: mm set
value = 25.4

: Speed control of each axis is based on the

long-axis speed, which is the positioning speed
of the axis with the greatest travel value after
conversion.
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R

2) Discrepancy between interpolation control units and control units
 Travel value: The electronic gear converts the travel value
for the axis to pulses.
¢ Speed : Speed control of each axis is based on the
long-axis speed, which is the positioning speed
of the axis with the greatest travel value after
conversion. '
For axes where interpolation control units and
control units match, the electronic gear con-
verts the positioning speed to units of pulse/
sec. and this speed is used as the long-axis
speed.

POINTS

(1) Speed limit value and positioning speed
« The set speed limit value applies to the long-axis speed.

 Note that the resultant speed may exceed the speed limit value if long-axis speed
designation is used.

o EXAMPIE === m = mm oo oo oo e e e s -

During 2-axis linear interpolation with the following settings, the resuitant speed exceeds the
speed limit value. '

[Program Example]
Axis 1 travel value; 100 pulses

Axis 2 travel value: 200 pulses » <K 2> i

Long-axis speed: 50 pulse/sec. INC-2

Speed limit value: 55 pulse/sec. Axis 1, 100 [(PLS)
Axis 2, 200 | (PLS)
Long-axis speed 50 | (PLS/sec)

In this example, the reference axis is Axis 2, which has the
greatest travel value; therefore the set speed limit value
applies to Axis 2.

In this case, the positioning speed of each axis and the
resultant speed are as follows:

Axis 1 positioning speed: (100/200) x 50 = 25 pulse/sec.
Axis 2 positioning speed: 50 pulse/sec.

Resultant speed: V2521502 = 55.9 pulse/sec.

Axis 1 positioning - !
speed ' Resultant speed

Axis 2 positioning speed

1
1
1
[}
1
1
i
1
1
1
1
[}
1
1
1
1
]
]
1
1
]
]
]
I
t
1
1
1
1
1
1
[}
1
1
]
1
1
1
1
]
!
1
1
1
1
1
1
1
]
1
]
I
}
I
H
1
1
[}
[}
1

The resultant speed exceeds the speed limit value setting of 55.
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L ____________________________________________

stop deceleration time

determined by the long-axis speed setting.

\— Positioning
speed (long-

Speed limit value
Speed 4 /
"""""""" Rapid stop

1) Actual acceleration
time

generated 2) Set acceleration

i axis speed)

»Time

y
I
]
]
1
]
]
]
I
1
)
'
)

e

'5

time

3) Actual deceleration
time

4) Set deceleration
time

5) Actual rapid stop de-
celeration time

6) Set rapid stop decel-
eration time

(2) Relationship between speed limit value, acceleration time, deceleration time, and rapid

e The actual acceleration time, deceleration time, and rapid stop deceleration time are

(c) Reference-axis speed designation
The servo system CPU uses the travel value of each axis (D1 to D4)
to calculate the positioning speed of each axis (V1 to V4) from the set
positioning speed of the reference axis (reference axis speed: V).
Set the reference axis number, reference axis speed, and the travel
value of each axis in the servo program.

r----Example --------------------e oo
4-axis linear interpolation control

Axis 1 travel value:

D1 = 10,000 pulses
AXxis 2 travel value:

D2 = 15,000 pulses
Axis 3 travel value:

D3 = 5,000 pulses
AXis 4 travel value:

D4 = 20,000 pulses
Reference axis speed:

V = 7,000 pulse/sec.

P T et itk

Reference axis number: Axis 4

In this example, Axis 4 is set as the
reference axis and the control is based
on the positioning speed of Axis 4.

The servo system CPU calculates the
positioning speed of each of the other
axes using the following calculation formulas:

[Program Example]

<K 52> —|—

Reference axis number

ABS-4
Axis 1, 10000
Axis 2, 15000
Axis 3, 5000
Axis 4, 20000

Reference axis speed 7000

4

Axis 1 positioning speed; V1 =D1/Dax V
Axis 2 positioning speed: V2 =D2/D4x V
Axis 3 positioning speed: Va =D3/D4x V

(PLS)
(PLS)
(PLS)
(PLS)
(PLS/sec)
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POINTS}

(1) Reference axis speed and positioning speed of other axes

+ Note that the positioning speed of an axis with a greater travel value than the reference
axis will exceed the set reference axis speed.

(2) Indirect designation of reference axis
¢ The reference axis can be indirectly designated using word devices D and W. See Section
6.4.2.
(3) Relationship between speed limit value, acceleration time, deceleration time, and rapid
stop deceleration time
e The actual acceleration time, deceleration time, and rapid stop deceleration time are
determined by the reference axis speed setting.

| s el ha |
1 ]
E Speed /——Speed limit value 1) l_\ctual acceleration i
' F et .\\/— Rapid stop time , '
' i ' 2) Set acceleration i
) - i generated 6 H
' ! E\_Positioning " ime ) !
! 1 speed o 3) A_ctual deceleration :
! 1! (reference i time _ i
‘ ! axis speed) il . 4) Set deceleration '
! 1 e Tme time :
' n o Hesld) 5) Actual rapid stop de- !
' | 1’5 celeration time !
! i 16) - 6) Set rapid stop decel- !
: 2 ."_’) eration time i
' ) 4) 1
[} 1
d

(3) Circular interpolation control
Under circular interpolation control, the angular speed is controlled to the
set speed.

Controlled to set speed
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7.1.3 Control units for one-axis positioning control

Positioning control of one axis is conducted in the control units designated in
the fixed parameters.

(The control unit designation in the parameter block is ignored.)

7.1.4 Control units for interpolation control

(1) The interpolation control units designated in the parameter block are
checked against the control units designated in the fixed parameters.
For interpolation control, the result of the interpolation control units
designated in the parameter block differing from the control units desig-
nated in the fixed parameters are listed in the following table.

Interpolation Control Units in Parameter Block

(Error code 40)

Start Method
mm I inch degree PULSE
Normal start Fixed parameters designate mm [Fixed parame- |Fixed parame- |Control started using
conditions and inch control units for axes. ters designate [ters designate |interpolation control units
degree control |pulse control designated in the parameter
__lunits for axes. |units for axes. [block.
Unit discrepancy |Discrepancy between fixed parameter control units and the « Control started using set con-
error parameter block interpolation control units for all axes. trol units when control units

match for axes under interpo-
lation control.

« Control started using the con-
trol units with the highest or-
der of priority (see below)
when control units differ for
axes under interpolation con-
trol,

Order or priority
Pulse > degree > inch > mm

<Example>

If axes are set to 1000
puises and 10.000 inch, the
10.000 inch setting is consid-
ered to be 10,000 pulses.

(2) The possible combinations of control units for interpolation control for
the axes are shown in the table below.

mm inch | degree | PULSE |Remarks|
mm 1) 2) 3) 3)
inch 2) 1) 3) 3) 1): Same units
degree 3) 3) 1) 3) - .
BULSE 3) 3) 3) 1 2): Combination of mm and inches

3): Discrepancy

(a) Same units (1))
Positioning is conducted using position commands calculated from
the address, travel value, positioning speed, and electronic gear.

POINT

(1) Circular interpolation control
If control units for one axis are degrees, use degrees also for the
other axis.
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(b) Combination of millimeters and inches (2))

« If interpolation control units are millimeters, positioning is con-
ducted using position commands calculated from the address,
travel value, positioning speed, and electronic gear, which have
been converted to millimeters using the formula: inch set value x
25.4 = mm set value.

« If interpolation control units are inches, positioning is conducted
using position commands calculated from the address, travel
value, positioning speed, and electronic gear, which have been
converted to inches using the formula: millimeter set value + 25.4
= inch set value. '

(c) Discrepancy (3))

« If a discrepancy exists between interpolation control units and the
control units, the travel value and positioning speed are calculated
for each axis.

a) The electronic gear converts the travel value for the axis to

pulses. _

b) For axes where the units match, the electronic gear converts the

positioning speed to units of pulse/sec.

Positioning is conducted using position commands calculated
from travel values converted to pulses and speeds and electronic
gear converted to pulses per second.

« If the interpolation control units match for two or more axes during
linear interpolation with three axes or more, the positioning speed
is calculated using the electronic gear for the axis with the lowest
number.
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7.1.5 Control using degrees as control units

If the control units are degrees, the following items differ from when other
control units are set.

(1) Present address
When degrees are set, the present addresses become ring addresses
between 0° and 360°.

359.99999° 359.99999°

Vi

Y

0° 0° 0°

(2) Stroke limit valid/invalid setting
For degree settings, the upper limit value and lower limit value lie in the
range between 0° and 359.99999°,
(a) If the stroke limit is valid
If the stroke limit is valid, set the stroke limit upper limit value and
lower limit value in a clockwise direction.

\:Iockwise

0°

315.00000°

90.00000°

1) Fortravel in area A, set the limit values as follows:
a) Stroke limit lower limit value : 315.00000°
b) Stroke limit upper limit value: 90.00000°

2) For travel in area B, set the limit values as follows:
a) Stroke limit lower limit value : 90.00000°
b) Stroke limit upper limit value: 315.00000°

(b) If the stroke limit is invalid
If the stroke limit is invalid, set the stroke limit upper limit value equal
to the lower limit value.
The stroke limit settings are ignored during control.

POINT

Circular interpolation is not possible for axes set with the stroke limit
invalid.
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(3) Positioning control

Positioning control using degrees as control units is described below.

(a) Absolute data method (ABS O instructions)
The absolute data method uses the present value as reference to
position the axis in the shortest distance to the designated address.

r--- EXamples - ------ oo mmm oo o e e -
(1) Positioning occurs clockwise to travel from the present value of
315.00000° to 0°.

(2) Positioning occurs counterclockwise to travel from the present value
0° to 315.00000°.

315.00000° —» 0° | 0° —» 315.00000°
0° 0°

315.00000° 315.00000°

POINTSI

(1) In some cases the stroke limit settings determine clockwise or
counterclockwise rotation and absolute data method positioning in
the shortest distance may not be possible.

r--- Example -------mmmemememe oo oo oo oo -

i Travel from the present value 0° to 315.00000° must be clockwise if E
i the stroke limit lower limit value is set to 0° and the upper limit value
is set to 345.00000°, ‘

345.00000°

315.00000°,

/)Iockwise positioning

(2) Set positioning addresses in the range between 0° and 360°.
Use the incremental method for positioning in excess of one revo-
lution.

i
i
1
1
]
]
]
t
'
1
1
[}
[}
1
L}
[}
1
!
¥
t
1
1
3
1
]

(b) Incremental method (INC [ instructions)
The incremental method positions the axis by a designated travel
value in the designated direction.
The travel direction is designated by the sign of the travel value, as
follows:
1) Positive travel value ...... clockwise rotation
2) Negative travel value ....counterclockwise rotation

7-10
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POINT

The incremental method permits positioning in excess of 360°.

7-11
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.
7.1.6 Stop processing and restarting after a stop

This section describes the stop processing after a stop cause is input during
positioning, and restarting after a stop.
(1) Stop processing
(a) Stop processing methods

Stop processing during positioning depends on the type of stop

cause which was input.

1) Deceleration stop........ Decelerates and stops according to the

(Process 1) stop deceleration time parameter in the
parameter block.

Parameter (Speed limit value)

A Stop cause

}'

Operation speed

Stop

Actual deceleration time

Stop deceleration time
in the parameter block

NG, AU S U B

2) Rapid stop.......c...ccvn..e. Decelerates and stops according to the
(Process 2) rapid stop deceleration time parameter in
the parameter block.

.
1
|\
\
4:_‘/

Stop cause

Stop

Actual deceleration time

Rapid stop deceleration time
in the parameter block




7. POSITIONING CONTROL

3) Immediate stop............ Stops without deceleration processing.
(Process 3)
Stop cause
Stop

(b) Order of priority for stops
The order of priority for stops when a stop cause is input is as
follows:

| Process 1 < Process 2 < Process 3 |

r--- Example -----------c---c---omoom e

A rapid stop (Process 2) is started if a rapid stop cause is input during one
of the following types of deceleration stop processing:

«» after automatic deceleration starts during positioning control;

o during deceleration after JOG start signal turns OFF ;

« during deceleration stop processing due to a stop cause (Process 1).

Deceleration stop processing

| Rapid stop cause

\\s—- Rapid stop deceleration processing

7-13
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(c) Stop commands and stop causes
Some stop commands and stop causes affect individual axes and
others affect all axes.
However, during interpolation control, stop commands and stop
causes which affect individual axes also stop the interpolation axes.
For example, both Axis 1 and Axis 2 stop after input of a stop
command or stop cause during interpolation control of Axis 1 and

Axis 2.
Stop
Individual/ Home Manual
No. Stop Cause All Axes poguut,mlng CSPthdI o Jog“ Position Pulse Error Processing
ontro ontrof|Operation Return Generator
Process 1 or Process 2
1 External STOP input According to deceleration processing on
ON STOP input parameter in parameter block.
Stop command
2 |M1800+20n/Yno/ Process 1
M3200+20n ON
Rapid stop command
3 [M1800+20n/Yn1/ Individual  fpyoceqs 2
M3201+20n ON Serious error
4 |External FLS input Process 1 or Process 2 during home
OFF According to deceleration processing on position return
External RLS input STOP input parameter in parameter block. only
5 |oFF
Servo error detect Process 3
6 |M1608+20n/Xn8/ Process 3
M2408+20n ON
7 |PC ready M2000 OFF Process 1
Emergency stop from
8 |exterior 2, BREAK Process 2
key pressed
Servo system CPU .
9 stop . Al Process 1
10 |Servo system reset Process 3 —
2] M9073 (WDT
11 |PCPU WDT error Process 3 error) ON
12 |SCPU WDT error Process 1 —
13 Servo system CPU Process 3'! _
power off
Servo amplifier . 2l Serious error at
. 14 power off Individual |Process 3 start-up (no servo
15 f:re:d changedto |, 4ividual®® |Process 1 —

*1: Emergency stop due to H/W
*2: Test mode
*3: Applies to all axes set to speed = 0 in servo program.
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(2) Restarting after a Stop
(a) Control cannot be restarted after a stop command or stop cause
(except changing speed to zero). '
However, restarting is possible using the VSTART instruction after
a stop due to the external STOP input, the stop command
(M1800+20n) turning ON, or the rapid stop command (M1801+20n)
turning ON during speed/position switching control.

(b) When the stop is caused by a speed change to speed "0"
When a speed change to speed "0" is executed in the DSFLP
instruction, operation can be restarted by executing another speed
change to a speed other than "0".

Vv Speed before speed change
Speed after restart

- > t
SN
Stop because speed
changed to zero

DSFRP/SVST in-

struction ON e
Start accept flag ~ OFF 1) 7‘—
(M2001+n)

M b h

DSFLP instruction

Speed change flag <_| 4_‘ ( q_|
(M2021+n) \
Stop command

(Misoo+20n)

1) The start accept flag M2001+n remains ON after a stop due to
changing the speed to zero. _

2) Restart after changing the speed again.

3) However, control cannot be restarted after the speed is changed
if the start accept flag M2001+n is turned OFF due to the stop
command (M1800+20n) turning ON.

(3) Continuing positioning control

This section describes the method to continue control from the servo

program number where the stop was applied by turning ON the external

STOP input, the stop command (M1800+20n), or the rapid stop

command (M1801+20n).

(a) One-axis linear control/2- or 3-axis linear interpolation control

1) Absolute data method...As a target address is desighated, posi-

tioning control is possible from the stop
address to the target address.

Axis 2

Stop position due to
stop command

Target address

Start address 2 after stop

Start address 1

> Axis 1

7-15



7. POSITIONING CONTROL

2) Incremental method...... Positioning control of the travel value
from the stop address.

Axis 2 -
A Stop position due to »
stop command -7

Travel from
address 1 e
Travel from address 2

Address 2 (start address after stop)
N\

\
™ Address 1 (start address)

» Axis 1

To use the incremental method to travel to the original address
(calculated from start address + designated travel value) from
address 2, requires the following processing in the servo program
and sequence program. '

[Servo Program]

Use word devices for indirect designation of the travel value in
the positioning control servo program.

<K 10> +

INC-2 /-— Travel value
Axis 1, D 0
Axis 2, D 2
Resultant speed 5000

7-16
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[Processing in the Sequence Program]

1. Before starting, transfer the start address to the servo system
CPU word devices.

2. Add the travel value to the start address to calculate the target
address.

3. Subtract the stop address from the target address to calculate
the residual travel value.

4. Store the residual travel value in the servo program travel
value register.

5. Run the servo program from the sequence program.

Axis 2
\

Stop position due to stop command
[Address 2 (start address after stop)]

1& [y
Travel
value from

Address 2
Address 1
(start address) Travel value
from
Address 1

\ —» AXis 1
Travel value

from Address 2 T~ |

Stored in travel value registers

Travel value from Address 1
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7.1.7 Acceleration and deceleration processing

Acceleration and deceleration are processed by the two methods described
below.
(1) Trapezoidal acceleration and deceleration processing
The conventional linear acceleration and deceleration processing. The
acceleration and deceleration graph resembles a trapezoid, as shown in
the diagram below.
The acceleration and deceleration times are set automatically.

\Y/ b
Positioning speed

— {

p————————————— .
Time

Acceleration time! 1Deceleration time;

(2) S-curve acceleration and deceleration processing
The S-curve ratio is set as a parameter to provide gentler acceleration
and deceleration than trapezoidal processing. The acceleration and
deceleration graph is sinusoidal, as shown in the diagram below.
Set the S-curve ratio in the parameter block (see Section 4.4.2) orin a
servo program.

Vi

Positioning speed

— t

> Time

f———————————~ ot
iDeceleration time,

Acceleration time!

As shown in the diagram below, the S-curve ratio sets the part of the
sine curve used to produce the acceleration and deceleration curve.

(Example) V!
Positioning speed --~--

1 1 i
: B i
Il "l 1
. B/2 B/2

1

1

1

[}

]

]

1

1

1

]

1

t

4

; Positioning speed ------
M—Sine curve g sp

T
1
1
|
1
|
)
I
1
1
1
]
1
|
|
'
I
1
1

!
o /) ibla=0.7

/
S-curve ratio = B/A x 100%

S

1
1
1
1
1
]
1
]
|
1 > t
: S-curve ratio 100%
1
1
1
i
]
]
]
1
1
t
]
1
1

S-curve ratio 70%

7-18
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The S-curve ratio can be set by a servo program using one of two
methods.
(a) Direct designation _

The S-curve ratio is designated directly as a numeric value from 0

to 100.
<K 10> ——
INC:2 [~ 2-axis linear positioning control
ﬁx!s ;: ;ggggg o Axes used................ Axis 1, Axis 2
xis .
’ e Travel value to stop........ Axis 1....100000
gfcsu“r'::"r‘afizeed 1090 position Axis 2....250000
Positioning speed..... 1000
S-curve ratio............. 80%

(b) Indirect designation
The S-curve ratio is set by the contents of the data registers.
The available data registers are shown below.

CPU
Word Device AT1S A273UH (8-Axis | A273UH (32-Axis
Specification) Specification)
D 0 to 799 0 to 8191" 800 to 8191
W 0 to 3FF 0 to 1FFF 0 to 1FFF

*1: Excluding 800 to 1023

<K 2>—|—

ABS-1 — 1-axis linear positioning control
gns g 1, 488888 o AXiS USED....c0rrererereernnnas Axis 1
pee . e
S-curve ratio D 487 | Pos!t!on!ng address........ 30000
Positioning speed........... 400000

Indirect designation by word device
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7.2 One-Axis Linear Positioning Control

Positioning control of the designated axis from the present stop position to a
fixed position.

Positioning control uses ABS-1 (absolute data method) and INC-1 (incre-
mental method) servo instructions.

Servo

Positioning

Number of

Items Set by Peripherais
Common : Are Parameter Block Others

Allowable Error Range for Clrcular Interpolation

s
o
£
-9
O
Controllabl g ®
ontrollable E il
Instruction Method Axes E 5
= o
o £
s H % 2
z s| 3 H ° ol 81 8] 8
% > e z S1E|E|g|3|8
8 AK3 >| B SirFlr|g|>|a ° ®
» 2l o = |3 | 8|l2]lefj=e|Q]|=|=e = 2
- sl o o E|la Els El 2| 2| =2|E} 2 3 . &
s El1 2| E S AEIREIR A A « £
5 El1 2l o 2 alZ|S1&]l 8| a [ ® [
E el ElEl=|SisE|le|lstle|le]l2]s 2| s tls v
é|l ol s S|lo|l I E|2| E1&|e|=|=] 2] 5]@e sle|le] e
B IR I IHHEIE IR I I HE IR 1IN IRIE: olg| =2
cld|<|8|la|=|8|z|&|8|8|&|<|8lc]|a o|8|la| &
IABS-1| Absolute data ‘
1 AloJolo|Aala AlAalalalala Alalalox

Incremental

[Control Details]

O : Must be set
A : Set if required

Control with ABS-1 (absolute data method).

(1) Positioning control from the present stop address (pre-positioning ad-
dress) to the designated address, using the home position as the
reference.

(2) The travel direction is determined from the present stop address and the
designated address.
r=-- EXample ---------s=-ssocmoosoooooocomsoomoosomsoonom oo oo -

i The travel direction is shown below if the present stop address is 1000, and
i the designated address is 8000.

—Present stop address /—‘Designated address
0 1000 8000
Ho|me : I l I l I ) 1
position ! Positioning control =!

e rccc e r - —-

Figure 7.1 Positioning by Absolute Data Method
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Control with INC-1 (incremental method)

(1) Positioning control of a desighated travel value from the present stop
position.

(2) The trave! direction is designated by the sign of the travel value, as

follows:
» Positive travel value.......... forward direction (increased address)
+ Negative travel value......... reverse direction (decreased address)
P Present stop position
Reverse _ . . Forward
travel | direction
|
Travel direction Travel direction
for negative sign for positive sign
r--- Example --------------------ooooo oo e -

The travel direction is shown below if the present stop address is
-3000, and the travel value is -5000.

~— Present stop address
-3000 -2000 -1000 ©
1 1 1
1 T

-8000
1 I L

T T T T T T

T—Home position

IS S

Travel value = -5000

Figure 7.2 Positioning by Incremental Method
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[Program Example] :
This program conducts positioning control using servo program No. 0 under
the conditions below.
(1) System configuration

One-axis linear positioning control of Axis 4.

A171SCPU [A1718]|A1S

ENC| X10
A1728B

t

Positioning start command (X000)
| ] | 1 1 ]
MR[]B MR[]B MR-[ ]- MR-[]-B|

5% b 1%

(2) Positioning details
The positioning by servo program No. 0 is shown in the diagram below
In this example, Axis 4 is used in servo program No. 0 .

Present stop Positioning address in
Home position address /servo program No. 0
0 10000 80000

(3) Operation timing
The operation timing for servo program No. 0 is shown below.

v

10000 ~~--=""""-- ‘/——\Servo program No. 0
PC ready (M2000) ——‘J
All axes servo start command
(M2042)
All-axis servo start accept flag

(M2009)
Positioning start command (X000)

'

SVST Instruction

Axls 4 start accept flag (M2004)
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(4) Servo program example
The servo program No. O for positioning control is shown below.
<K 0> +
ABS-A1 p————— 1{-axis linear positioning control
Axis 4, 80000 o Axis used.......ccccevruneennn. Axis 4
Speed 10000 ¢ Positioning address........ 80000
Commanded speed........ 10000
(6) Sequence program example
The sequence program which runs the servo program is shown below.
M9039 ,
ol (M20004 Turns ON PC ready.
Mo074 Turns ON all axes servo start
2 M2042 . ormand.
o [0 gore Moo e cris wo 3{) Tums ON servo program
No. 0 start command flag
o 3 rser w1 H (M1O)Nwhen X000 turns OFF
- .
. Moo7a M1 MEoo4 [svstT s & 13 Servoprogram No. O execu-
tion request.
- [rRsT M1 M Tumns OFF M1 on comple-
tion of servo program No. 0
CIRCUIT END execution request.
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e .. ]
7.3 Two-Axis Linear Interpolation Control

Linear interpolation control from the present stop position with the two axes
designated in the sequence program positioning commands.

Two-axis linear interpolation control uses ABS-2 (absolute data method) and
INC-2 (incremental method) servo instructions.

ltems Set by Petipherals
Common Arc Parameter Block Others

Number of

=
2
s
o
o
a
5| 2
a| E
El—
g| 3
o
Servo Posltioning ° a| =
Controllable E c| O
Instruction Method Axes & 5| &
I3 :»8
o El e
5 H % 8l 2
z AR s ol el e|lo| 2] 81 &
¥ > & s slE|lE|l8|3|eft
H 3| a >z SIElEl8|>la] 8o °
2 > - | £ - | @ ol = =l 8 <]
m s| B =] o el =| =] €] § ZEi1Slual$s c
- | 2| e E|l o s|E|E| S| 82| E| L o ]
H 52E 3 o:__uo:a—!l! 3
= = oy LS = s I - Sls]| e o
[ a|l 8|l | 2| o]l & o] =| B sl s|Plel ]S -
E slE|l=|38[alS[2|8|2|3[3|%|=l2|%|8|CE|2 3
SI2(8| 5| 8(c|5|5|3|5!/5(|8|18|8|5|5|8[2(¢(515|2
gl d|2|8|aj=|2i2|&|8]3|&|<|8|&|2|8|2|é|Sla|a
Absolute data
-I | 2 Alo|lo]jo]|A]|aA AlAa|A|A|lAa]lAala A|lA]aA|oOK
[ INC-2 | neremental

O : Must be set
A : Set if required

[Control Details]

Control with ABS-2 (absolute data method)

(1) Linear interpolation with two axes from the present stop address (X1, Y1)
to the designated address (X2, Y2), using the home position as the
reference.

(2) The travel direction is determined from the stop addresses and desig-
nated addresses for the respective axes.



7. POSITIONING CONTROL

Forward direction ,

Y2

Reverse _,

Present stop address (X1, Y1)

. Y1
Y-axis travel
value

Stop address (X2, Y2) ,

Movement due to X-axis,
Y-axis linear interpolation

[ Positioning speed ]
,» Forward

direction

Reverse direction ¥

r--- Example

(4000-2000=2000)

. 40007 -
Y-axis travel valueI 1

b

: The travel direction is shown below if the present stop address is
i (1000, 4000) and the designated stop address is (10000, 2000).

direction
* I::l indicates set data
X-axis travel value

Present address

,——Stop address

0 1000

' I
T T >

5000 10000
X-axis travel value
(10000-1000=9000)

Figure 7.3 Positioning by Absolute Data Method
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Control with INC-2 (incremental method)

(1) Positioning control from the present stop positioh to the position which
is the resultant of the designated travel directions and travel values of
the respective axes.

(2) The travel direction of each axis is designated by the sign of the travel
value, as follows:

s Positive travel value.......... forward direction (increased address)
» Negative travel value......... reverse direction (decreased address)

| Positioning speed | , Forward : Travel direction for

Y4 positive travel value
"""" A Reverse: Travel direction for

)

*

i

¢

L)

)

)

Forward direction

negative travel value
|:| indicates set data

Y-axis travel value

X1
Reverse _ .. Forward
direction 0 direction
—Present stop address

Reverse direction ¥
X-axis travel value |

r--- Example -----------------mcicmmmccc oo 8

The travel direction is shown below for an X-axis travel value of 6000
and Y-axis travel value of -2000.

1 ]
I 1
I ]
] 1
1 i
1 ]
i - X-axis travel H
i Home posmon_\ value '
g Present stop address : H
' (-1000, -1000) \, — . ;
| :
t 1
! 1 ]
] ]
' : l ] 5000 1
: Y-axis travel value © _Stop position after :
: 3000 L- f------fo-o---T positioning !
i ]
E I Positioning movement E
I 1
L e oo o o o o e o e e e e e emem 4

Figure 7.4 Positioning by Incremental Method
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[Program Example]

This program conducts 2-axis linear interpolation control under the conditions
below.
(1) System configuration

Two-axis linear interpolation control of Axis 3 and Axis 4

A171SCPU |A1718|A1S
ENC{ X10
A172B

o

Positioning start command (X000)
| 1 1 1

MR[]B MR-[1-B| MR-} IMR[]

Axis 1@5 Axis 2@5 i’iﬁ%’"-iﬁz’g ';

(2) Positioning details

The positioning by the Axis 3 and Axis 4 servomotors is shown in the
diagram below.

Positioning by No. 11
Axis 3 positioning , servo program
direction

(40000, 50000)

Axis 4 positioning
(0, 0) direction
Home position

(3) Positioning conditions

(a) The positioning conditions are shown below

Servo Program Number
Item

No. 11
30000

Positioning speed

(b) Positioning start

leading edge of X000 (OFF — ON)
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(4) Operation timing
The operation timing for 2-axis linear
below.

interpolation control is shown

Servo program No. 11

PC ready (M2000)

All axes servo start command
(M2042)

All-axis servo start accept flag
(M2009)

Positioning start command (X000)

SVST instruction

5

Axis 3 start accept flag (M2003)

Axis 4 start accept flag (M2004)

(5) Servo program
The servo program No. 11 for 2-axis
shown below.

linear interpolation control is

<K 11> —|-—

ABS-2 f— 2-axis linear interpolation control
ﬁx!s i- igggg ,__[. AXiS USE....vvirrrrerieereeeenas Axis 3, Axis 4
xis .
' I Axis 3........... 50000
» Positioning address
Resultant speed - 30000 ——l_ 9 AXIS 4vernenn.. 40000

Commanded positioning speed
» Resultant speed

(6) Sequence program

The sequence program which runs the servo program is shown below.

M8039 ,
o1 (M2000H Turns ON PC ready.
Mo074 Turns ON all axes servo start
1 {
s H*t {M2042+ command.
4 _xio=oo |v=|s=;o74 N:I2=009 “f?om fpis Mo HY Turns ON servo program
No. 11 start command flag
o B [ser M1 T (M1O)Nwhen X000 turns OFF
- .
13 [N Miore MER0o e [ svsT Jaa 11 1 Servoprogram No. 11 execu-
tion request.
- {RsT M1 1 Turmns OFF M1 on comple-
tion of servo program No. 11
CIRCUIT END execution request.
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. __________________________________________________________________________________________________________________________|
7.4 Three-Axis Linear Interpolation Control

Linear interpolation control from the present stop position with the three axes
designated in the sequence program positioning commands.

items Set by Peripherals
Common Arc Parameter Block Others

=
o
k]
o
2
5| 2
[
E LY
f- N 2
Number of 218
Servo Positioning | ot cioble g o5
- =
Instruction Method Axes = : 5
s £l
S S k- al 2
HELR : THBHEIRE
Z 2 H 2
i 3| & Sle s|ElF| 83 & 8], °
o gl =|3 el 2l2ielcelai=lc|s] 2 °
- 1 9] e El a ElE E|l 218 a2|E| & wi « e
s E1E|E 3| & S1so1E|15| %8| 2|3|%|2l% 5
® - Y -1 d 4 =1 o = | a [ (3]
'} b= o [} [ ] - [} @ 3 o [ [ Z ° o
E SIEl=|B|zlsS|2|le|lz|%|=s|=|l2|2ls)z|5] 8 °
HEEIHHEHEEHHEH B EHEH BRI HER
S|l Z|2|8|18|=|2|2|2|8|8|&|2|8&|2|8[F|a|S8|3|8
Alolo|lo]a]a A Alalalala Afajalok

Absolute data 3

Incrementat

O : Must be set
A : Set if required

[Control Details]

Control with ABS-3 (absolute data method)

(1) Linear interpolation with three axes from the present stop address (X1,
Y1, Z1) to the designated address (X2, Y2, Z2), using the home posnlon
as the reference.

(2) The travel direction is determined from the stop addresses and desig-
nated addresses for the respective axes.
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r--- Example

The travel direction is shown below if the present stop address is
(1000, 2000, 1000) and the designated address is (4000, 8000, 4000).

Forward qirection

Forward direction

SN

Iiddress after positioning (X2, Yz, Zzﬂ

S Linear interpolation con-
=<"trol of X, Y, Z axes

%\4 Positioning speed |

Present stop address (X1, Y1, Z1)

~4
™~

Reverse direction

Home position

4 \
Reverse direction

Forward direction

* D indicates set data

Reverse direction

Positioning address
(4000, 8000, 4000)

-, Y-, Z- axis linear in-
terpolation movement

Present stop address
(1000, 2000, 1000)

4000 ™= 20007
1000 0 : » Forward direction
I 1000\ 4000

Figure 7.5 Positioning by Absolute Data Method
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R,

Control with INC-3 (incremental method)

(1)

(2)

Positioning control from the present stop position to the position which
is the resultant of the designated travel directions and travel values of
the respective axes.

The travel direction of each axis is designated by the sign of the travel

value, as follows:
+ Positive travel value forward direction (increased address)

reverse direction (decreased address)

* |:| indicates set data

r--- Example

i 6000.

Forward
direction

travel value
(6000)

Reverse direction\

5000 7
\{(')00 |
Z-axis i

—
Y1
Forward direction :
' | Y-axis travel value |
: 21\ I . l
Z-axis itioni
b Posmonlnglspeed
value | \| 1
X1
Reverse
T - > Forward direction
direction 0 \Present stop position

| X-axis travel value

Reverse direction

i The travel direction is shown below for an X-axis travel value of
1 10000, a Y-axis travel value of 5000, and a Z-axis travel value of

N

Present stop addre
(1300, 1300, 2000)

N

Stop position after
ositioning

(11300, 6300, 8000)
Positioning
movement

‘T

Y-axis travel value
(5000)

SS

N
i
|
'
|
'
1
|
1
|
|
t
'
|
y

Forward

direction

Home position
4

5000 10000
X-axis travel value (10000)

Reverse direction

Figure 7.6 Positioning by Incremental Method
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[Program Example]

This program conducts 3-axis linear interpolation control under the conditions
below. _
(1) System configuration

Three-axis linear interpolation control of Axis 1, Axis 2, and Axis 3.

A171SCPU |A1718|A1S

ENC| X10
A1728

1— Positioning start command (X000)
[ 1 | 1
MR-[]-Bl MR-[1-B| [MR-[1-8 |MH[]'BI

AGB,\G%A, A&
[ | ]
] (]

(2) Positioning details
The positioning by the Axis 1, Axis 2, and Axis 3 servomotors is shown
in the diagram below. :

Axis 2 positioning direction (Forward direction)

. I b
Axis 3 positioning ____ | (50000, 40000, 30000)
direction HRY s
(Forward direction); "~ /\/Posmomng by No. 21
| /.=
140000 servo program
' I
: |
30000 i
]

Axis 1 positioning
(Reverse direction) < * direction

50000  (Forward direction)
v (Reverse direction)
(0, 0,0) (Reverse direction)

Home position

(3) Positioning conditions
(a) The positioning conditions are shown below.

Servo Program Number
Item
No. 21
Positioning method Absolute data
Positioning speed 1000

(b) Positioning start..... leading edge of X000 (OFF — ON)
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(4) Operation timing
The operation timing for 3-axis linear
below.

interpolation control is shown

Servo program No. 21

PC ready (M2000)

All axes servo start command
(M2042)

All-axis servo start accept flag
(M2009)

Positioning start command (X000)

=

SVST instruction

Axis 1 start accept flag (M2001)

Axis 2 start accept flag (M2002)

Axis 3 start accept flag (M2003)

(56) Servo program

The servo program No. 21 for 3-axis linear interpolation control is shown

below.
<K 21> -—-|——
ABS-3 l————— 3-axis linear interpolation control
Axis 1, 50000 « Axis used................ Axis 1, Axis 2, Axis 3
ﬁx's ;2;' ggggg L« Positioning  [AXis 1........... 50000
Xus , address i
Resultant speed 1000 Ax!s - I 40000
Axis 3..........t 30000

Commanded positioning speed
+ Resultant speed...... 1000

(6) Sequence program
The sequence program which runs the servo program is shown below.
M9039
o} (M2000)~  Turns ON PC ready.
M9074
, i (M2042- Turns ON all axes servo start
command.
P e oo e ceis war 3{) Tums ON servo program
M2 No. 21 start command flag
4 H [SET M23 H (M203'2l when X000 turns OFF
bacd .
13 —M|9=074 w;z;a mﬁom nﬁooz “f'r%.’oos [svst stz H Servo program No. 21 execu-
tion request.
- {RsT M23 H Turns OFF M23 on comple-
tion of servo program No. 21
CIRCUIT END execution request.
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7.5 Four-Axis Linear Interpolation Control

Linear interpolation control from the present stop position with the four axes
designated in the sequence program positioning commands.

items Set by Peripherals

Common Arc Parameter Block Others
[ -4
S
K
o
f- 3
g
Z| 2
E| »
]
al =
ol 3
Servo Posltioning c’:’w::rll;::e E 7} g
E [
Instruction Method Axos £ AR
s| |22
3 -] K ﬁ::"’
F3 AR H ol e| e| 8| 8| 8| &
¥ =l & s SlE[E|B1S]|8]|%
2 gl @ :E Q;PPBZEEE >
m s O =| o €l =2l =t E| € =2l sl aml % €
0 Sl el e E| & S1E|Ei12l8|=2|E|2 = s
s CEl2|E S| > 231 E1%1%|2|3|%|2 £
g sl glF|ela|&E|a|ls|s|l2|5!lsl% 25|28 % s
E s|Elz|8i3|S|2|8| |32 |=|2|3]8]|%8|% 3
HERIHHEEHEEEHBHEH I EIEIHEE
a <| O ¥|lr|<|ax|]ojo|lo|c|lo|x|rja|l<|ajo|B]a
|ABS-4| Absolute data
4 A|JO|O|O|A]|A AlA|A|A|A]JA]A Al A|A|JOK
Incremental
R ———

[Control Details]

O : Must be set

A : Set if required

Positioning control which starts and completes positioning of the four axes
simultaneously.

r--- Exam
Four-axis linear interpolation

ple

_______________________________________________________ -
1

1

1

1

) 1 )

Vi ! | 4
v/ : '

E Travel value \ Axis 1 i

) ) 't :

H , 1

A I H 1
' : i

i/ \i Axis 2 !

Z st :

\ ) :
vt : i
: : 1
E/——\E Axis 3 '

3

1 T 't )

H : !

Vi ! H )
H : :

i/ \i Axis 4 !

1 N t ' '

b ] 1

1

1

Jd

4
3

Equal time
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[Program Example] _
This program conducts 4-axis linear interpolation control under the conditions
below. '
(1) System configuration
Four-axis linear interpolation control of Axis 1, Axis 2, Axis 3, and Axis
4.

A171SCPU |A1718]A1S

ENC| X10
At1728B

L— Positioning start command (X000)

[ 1 1 ]
MR-(]-B| |MR-[]-B MR-[ ]-B MFl-[]-BI

(2) Positioning details
The positioning by the Axis 1, Axis 2, Axis 3, and Axis 4 servomotors is
shown in the diagram below.

Figure 7.7 Axis Configuration
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Axis 2 positioning
direction

(Forward direction)
Axis 3 positioning 1
direction T 4

(Forward direction) v\

5000 Positioning by No. 22 servo
program (Forward direction)
T A

5000 N xis 4 posi‘tioni'ng direction
N (Forward direction)

Axis 1 positioning
(Reverse direction)+ t + t t t t t t — direction
5000 (Forward direction)

vy -
(Reverse direction) (Reverse direction)

Figure 7.8 Positioning by Four-axis Linear Interpolation Control

(3) Positioning conditions
(a) The positioning conditions are shown below.

Servo Program Number
Item
No. 22
Positioning method Incremental
Positioning speed 1000

(b) Positioning start..... leading edge of X000 (OFF — ON)

(4) Operation timing
The operation timing for 4-axis linear interpolation control is shown

below.
~—\ Servo program No. 22
¢

T
I
I
PC ready (M2000)

\
All axes servo start command j : :
(M2042)
All-axis servo start accept flag !
(M2009)

1
Positioning start command (X000) ——w—‘

1

1

T

SVST instruction

Axis 1 start accept flag (M2001) —1 I
Axis 2 start accept flag (M2002) 1 1
AXxis 3 start accept flag (M2003) i I

Axis 4 start accept flag (M2004)

7-36
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(6) Servo program
The servo program No. 22 for 4-axis linear interpolation control is shown

below.
<K 22> ——I—
INC-4 —— 4.-axis linear interpolation control
Axis 1, 3000 o Axis used.............. Axis 1, Axis 2, Axis 3,
Axis 2, 4000 Axis 4
Axis 3, 4000 « Positioning |[Axis 1...
Axis 4, 4000 address Axis 2...
Resultant speed 10000 L
Axis 3
Axis 4

Commanded positioning speed
« Resultant speed..... 10000

(6) Sequence program
The sequence program which runs the servo program is shown below.

o 1 (mM2000H Turns ON PC ready.

| Meo74 (m20s2H Turns ON all axes servo start
2t \M204271  command.

X000 M9o74_M2009 Moo7e
4 it {t it {pLs wm21 H] Turns ON servo program

M24 No. 22 start command flag
14 M [seT Mm2s H (M%slzl when X000 turns OFF

- .

M8074 M23  M2001 M2002 M2003 M2004 K i

13 HIF I i [ svsT Jisasas 22 H Servoprogram No. 22 execu

tion request.

r _ [rsT wm23a H Turns OFF M23 on comple-
tion of servo program No. 22
CIRCUIT END execution request.
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7.6 Circular Interpolation Using Auxiliary Point Designation

Circular interpolation control by designating the end point address and auxil-

iary point address (a point on the arc).

Circular interpolation control using auxiliary point designation uses ABS /~
(absolute data method) and INC /~ (incremental method) servo instructions.

items Set by Peripherals
Common Arc Parameter Block Others
l
=
K]
s
o
a
| 9
2|
=h
al &
ol 3
Servo | Positioning c’:‘:"::::':::. 2 N
Instruction Method Axos E 519
5 2|
- - | ©
@ - 6| o
g H s @| €
z 5| % H ol el | €1 8| 8| &
x >l a s S| E|E|e|E|2].
8 Sl o >i % dZlFIE| 82|21 8]0 ®
] |9 =3 sl 21 =]sl=l|=lel&|=S 2
- | ol o E|la ElS|E|l el e|la|lEje|¥W|= «
g 5| E|E S| e 2|5|E|s|®8|2i3|%5|2l¢ 5
s ¢l sl Frlelal&|lalSls| 2| S5l 5|®]e|5]|81e]l<] |©
E slE|=| 3| S1E(S| 8| 8|z|2|2(=]|23|2| 82| °
HAHHHEHEHHEHEHEHEHHHEHHE
1231818 |=|e|2|&[8|8|&|2|8|&|2|a8|=|s|8|5F|a
ABsz"l Absolute data
2 A|l|O|]O|O|A]| A o AlAa|lAajaja|lAalajalaja)laijNa
| INC .t""l Incremental
———

O : Must be set
A : Set if required

[Control Detalls]

Control with ABS /~ (absolute data method).

(1) Circular interpolation from the present stop address (pre-positioning
address) through the designated auxiliary point address to the end point
address, using the home position as the reference.

(2) The center of the arc is the point of intersection of the perpendicular
bisectors of the start point address (present stop address) to the auxil-
iary point address, and the auxiliary point address to the end point

address.

Reverse _

Forward direction
Y

Start point address (x?, Yo)

Movement due to circular interpolation

End point address (X1, Y1) |

I Auxiliary point address (X2, Yz)J

+Forward direction

direction

\

'

Center of arc

Reverse direction

TN

* D indicates set data

Figure 7.9 Circular Interpolation Control by Absolute Data Method
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(3) The setting range for the end point address and auxiliary point address
is 231 to +2%1-1.

(4) The maximum arc radius is 2311,

R Uk g
[}
]

&\ Maximum arc

0 2314
f Radius R

Arc center point

Figure 7.10 Maximum Arc

Control with INC /&~ (incremental method)

(1) Circular interpolation from the present stop address (pre-positioning
address) through the designated auxiliary point address to the end point
address.

(2) The center of the arc is the point of intersection of the perpendicular
bisectors of the start point address (present stop address) to the auxil-
iary point address, and the auxiliary point address to the end point
address.

Forward direction | Positioning speed . [:l indicates set data
4

Travel - Y2 ---

:’oa'": 4 Travel value
Iet to auxiliary
poin point

Reverse direction

1
— ™ Travel value to

Start point auxiliary point

Travel value to end point

Forward direction

Home position

Figure 7.11 Circular Interpolation Control by Incremental Method

(3) The setting range for the travel value to the end point address and
auxiliary point address is 0 to i(231—1).

(4) The maximum arc radius is 23'-1.
If the designated end point and auxiliary point result in a radius greater
than 23'—1, an error occurs at the start and error code 107 is stored in
the data register.

291 e -

2%1_4

0
§'|._RadiusR
l

Arc center point

7-39
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[Program Example]
This program conducts circular interpolation control using auxiliary point
designation under the conditions below.
(1) System configuration
Circular interpolation control of Axis 1 and Axis 2 using auxiliary point

designation.
A171SCPU |A171S]A1S
ENC| X10
A172B

Positioning start command (X000)

I
|Mn-[1-a] |MR-[]-B| |MR-[]-B| lMR-U-BI

(2) Positioning details
The positioning by the Axis 1 and Axis 2 servomotors is shown in the
diagram below.

Axis 2 positioning direction
(Forward direction)
!

Auxiliary point (40000, 50000)
50000~~~ -~ ~~_=
Positioning by No. 31 servo program
300001 --7/- /- -~1-~~/----< End point (80000, 30000)
]

200007 - !

:Stan point : :

1 (10000, ' Arcl: ;:enter '

' 20000) + Poln ! _ Axis 1 positioning direction

0 {10000 40000 80000 (Forward direction)

(3) Positioning conditions
(a) The positioning conditions are shown below.

Servo Program Number
item
No. 31
Positioning method Absolute data
Positioning speed 1000

(b) Positioning start..... leading edge of X000 (OFF — ON)
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(4) Operation timing
The operation timing for circular interpolation control using auxiliary
point designation is shown below.

\
/—\Servo program No. 31
T T
] |
‘ 1 1
1 1
PC ready (M2000) N . |
All axes servo start command j 1 1
(M2042) ! !
All-axis servo start accept flag :

1
(M2009) X
Positioning start command (X000) ———ET—-‘ :
1 |
SVST Instruction l : :
Axis 1 start accept flag (M2001) — I

Axis 2 start accept flag (M2002)

(5) Setrvo program
The servo program No. 31 for circular interpolation control using auxil-
iary point designation is shown below.

<K 31> —'—

ABS £~ Circular interpolation control using auxiliary
Axis 1, 80000 point designation
Axis 2, 30000 o Axes USed.....ccueerrevneeenesanns Axis 1, Axis 2
Speed 1000 « End point address [Axis 1.......80000
uxiliary .
point 1, 40000 o Axis 2....... 30000
Auxiliary Positioning speed............... 1000
point 2, 50000 | Auxiliary point address Ax!s 1. 40000
Axis 2....... 50000

(6) Sequence program
The sequence program which runs the servo program is shown below.

M9038 ,
o H1 {M2000- Turns ON PC ready.

Ma074 , Turns ON all axes servo start
2 (M20427 . mmand.
4 _xioioo N:“?OM N%I%OOQ hfl?076 [pLs M3t H Turns ON servo program

a1 }No. 31 start command flag
L rser maz HJ (M33) when X000 turns OFF

— ON.
[ svsT Jiz o1 H Servo program No. 31 execu-
tion request.

- [RST M33 1 Turns OFF M33 on comple-
tion of servo program No. 31
CIRCUIT END execution request.

M2074 M33 M2001 M2002
13 H —— ——F——F

7-41
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]
7.7 Circular Interpolation Using Radius Designation

Circular interpolation control by designating the end point and arc radius.
Circular interpolation control using radius designation uses ABScx , ABS ),
ABS<««, and ABSc ) (absolute data method) and INCcx, INC}, INCw«s,
and INC (incremental method) servo instructions.

Items Set by Peripherals

Common Are Parameter Block Others
=
2
s
o
=
5| 2
a| e
E| =
al| &8
Servo Posltioning c’;‘:;:::l:::. E [Z] %
instruction Method Axes s H
= ol 2
o El o
é s K 212
z AR ] eloje|8]| 8| 8| &
x >3 3 ZIE|E| 8| S| 2|
[ 2|l o >| al S|FE|IF|el>|] 8], s
o gl T =35 el 2|l =| sl sl 12|l=s|5]|= 2
- - 2| e E| a —=§22°-E2'"' ®
s 2| E S| = SIS E|S|E|e|S|5|2t¢e 5
> ucpoou“n-—_l....m“n.no_ o
HRHHEHEBEHEEEEE I I
S| 518|531 8|5(5|2(5|512|5(3|2(3|81z2|8]5/38|2
cld|<|8|lal=|°|<|c|8|81&|<|ad|&|R|a|I|a|ld|5]&
ABS %
ABS
OA""data
. |1 ABS <«
ABS ¥ 2 Alo]o|olafa o Alalalalajalalalalajalna
INC
INC O}
Incremental
INC <«
INC >

O : Must be set
A : Set if required
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[Control Details]

Details of control with the servo instructions are shown in the table below.

Servomotor
Instruction Direction of Ma:;‘clzn;:o:::ble Positioning Path

Rotation 9
ABS (X Start Positioning path

Clockwise point 0 < 180°,, End point

Radius R !
INC (X ~ Center point
0°< 9 < 180°
ABS <_o Radlus R \Center polnt
. Start
Counterclockwise point End point

INC A Positioning

path

ABS q

INC (-}

Clockwise

ass Y

INc ¢

Counterclockwise

180° < 8 < 360°

Positioning
path

\\
RadlusR End point
Start point

Start point

Center point

Positioning
path
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Control with ABSCX, ABS¢), ABS<«, and ABSt >
(absolute data method)

(1) Circular interpolation of an arc of the designated radius from the present
stop address (pre-positioning address) to the designated end point
address, using the home position as the reference.

(2) The center of the arc lies at the point of intersection of the designated
radius and the perpendicular bisector of the start point address (present
stop address) to the end point address.

Forward direction Path of circular interpolation

Positioning speed End address (X1, Y1) |

Start Radius (R)

p)?intYaddress N Center of arc
Reverse _ (Xo, Yo) » Forward direction
direction 0

v * I:l indicates set data
Reverse direction

Figure 7.12 Circular Interpolation Control by Absolute Data Method
(3) The setting range for the end point address is 23! to +23'-1.

(4) The maximum arc radius is 232-1.

P I p———

o
T
1
1
'
1
'
F—————t ===/

o3

(=]

Arc center point Radius R

Figure 7.13 Maximum Arc
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Contro!l with INCX | INC( ), INC<«s, and INC >
(incremental method)

(1) Circular interpolation of an arc of the designated radius from the present
stop address (0, 0) to the designated end point address.

(2) The center of the arc lies at the point of intersection of the designated
radius and the perpendicular bisector of the start point address (present
stop address) to the end point address.

Forward direction Path of circular interpolation

| Positioning speed End address

Center or arc

Reverse _ » Forward direction

direction ¢

\J * |:] indicates set data
Reverse direction - i

Figure 7.14 Circular Interpolation Control by Incremental Method

(3) The setting range for the end point address is 281 to 42311,

(4) The maximum arc radius is 232-1.

A | e A "
t
t
0 | Maximum arc
L. P

:
1

2% :
o 2%

Radius R

Arc center point

Figure 7.15 Maximum Arc
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[Program Example]
This program conducts circular interpolation control using radius designation
under the conditions below.
(1) System configuration
Circular interpolation control of Axis 1 and Axis 2 using radius designa-
tion.

A171SCPU |A1718

ENC

A1S

X10
A172B

L

Positioning start command (X000)
I LI 1 ]
|MR-[]-B| |MH-{]-B| |MR-[]-B| MR-[]-Bl

Fe=S====r====="
1Axis 1 Axis 1Axis Axis
! 1 ! 2 ! 3 4

(2) Positioning details
The positioning by the Axis 1 and Axis 2 servomotors is shown in the
diagram below.

Axis 2 positioning direction
(Forward direction)
4
] Positioning by No. 41
servo program
80000 -~ -~-~-=-->“-----=-==---=-=7 i End point
| (100000, 50000)
[}
300001 - -£ Start point X
! (10000, 30000) !
i :
! ! Axis 1 positioning
(Reverse ' I > directio‘;
direction) o|10000 '\, 100000 (Forward direction)
Home position Radius 8000
(Reverse direction) Arc center point

(3) Positioning conditions
(a) The positioning conditions are shown below.

Servo Program Number

Item
No. 41
Positioning method Absolute data
Positioning speed 1000

(b) Positioning start

leading edge of X000 (OFF — ON)
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(4) Operation timing
The operation timing for circular interpolation control using radius des-
ignation is shown below.

Servo program No. 41

PC ready (M2000)

All axes servo start command
(M2042)

All-axis servo start accept flag
(M2009) :

Positioning start command (X000)

u_ .

i

SVST instruction

Axis 1 start accept flag (M2001) i t
Axis 2 start accept flag (M2002)

(5) Servo program
The servo program No. 41 for circular interpolation control using radius
designation is shown below.

<K 41> —'—

ABS ~ L———— Circular interpolation control using radius
Axis 1, 100000 designation
Axis 2, 50000 o Axes Used......ccerrrcreeeerannnns Axis 1, Axis 2

Speed 1000 « End point address [Axis 1.....100000
Radius 80000 Axis 2.....50000

Positioning speed

(6) Sequence program
The sequence program which runs the servo program is shown below.

M9|039

o HH (M2000+ Turns ON PC ready.
M9074 Turns ON all axes servo start
1 rd
2 i (M2042)- command.
o PP Yiore Moo M Cpis  war H1 Tums ON servo program
a1 No. 41 start command flag
Y — Iser w4z H ) (M43) when X000 turns OFF

— ON.
Servo program No. 41 execu-
tion request.

- —{RrsT ™43 H . Tums OFF M43 on comple-
tion of servo program No. 41
CIRCUIT END execution request.

M9074 M43 M2001 M2002
1 ————F

ZT

K
{ svsT J142 41

7-47
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. _________________________________________________________________________]
7.8 Circular Interpolation Using Center Point Designation

Circular interpolation control by designating the end point and arc center
point.

Circular interpolation control using center point designation uses ABS~ and
ABS s (absolute data method) and INC~* and INC«ws (incremental method)
servo instructions.

Items Set by Peripherals
Common Arc Parameter Block Others
=
2
=
2
-] @
3} E
sl
g| 3
Number of - o
Servo Positioning 9 »| =
Instruction Method COn:(o.ll:ble E s|©
= o| &
o El e
S 3 ° o E ] § g
x| |22 3 HHHEHERIE:
[ | o S| S|F|F|8|>|a]| 8], ]
m 2| =|3 =l 2|12 =|l<s|2]l=|ls| 5|2 @
= =l 8| e Eja S|l E{E| 8| 8| 2| E| 2 & [
8 El21E 3 > 2|3} E|5|5| 8|52 5
8 g|lslF|le|le|&]le|l=|3ia|ls|s|®?|s]|8| 2%
E s|Eiz| 2| 2|S12| 8|2\ ¢8|s|s|=2|2|s|8|E]¢% 3
Sls|8| 52| 8|E|5|2(5|5/28|8(8|2(/5|8/2|8/5/8!12
el Z|2|8la|l=|2|2|&|8|8|&|<|8|&|2|8|=|a|8|5]a
p—————o—0=" Absolute data
ABS \{
bl 2 Alolo|lo|a]a o|lala|lajalalajalalalalalNe
l-—=—————"o1 Incremental
O : Must be set
A : Set if required
[Control Details]
Details of control with the servo instructions are shown in the table below.
Servomotor Max. Controllable
Instruction Direction of A;x le of Arc Positioning Path
Rotation 9
ABS /X /xosmonlng path
i Start
Clockwise point ¥.0°< 85 180° 3 End point
-2
INC /7% Center point
0°< 0 < 360°

Center point
ABS '« Phakd
Stan - U ~

- ~

Counterclockwise point w End point
INC \l« Positioning path
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Control with ABS7* and ABS\=« (absolute data method)

(1) Circular interpolation of an arc with a radius equivalent to the distance
between the start point and center point, between the present stop
address (pre-positioning address used as the start point address) and
the designated end point address, using the home position as the
reference.

Movement due to circular interpolation
Iad address (X1, Y1) |

A|Positioning speed]

Radius (R)

Forward direction

Start
point
address
(Xo, Yo)

Reverse _
direction 0

-3 » Forward direction

* D indicates set data

¥

Reverse direction

Figure 7.16 Circular Interpolation Control by Absolute Data Method

(2) To conduct positioning control of a full circle, divide the circular interpo-
lation control into two operations.

Forward direction .
A

1st circular interpolation control
/_q P

1st end address, 2nd start address

/,\/2nd circular interpolation control

Reverse _ 1st start address, 2nd end address
direction

Forward direction

A
Reverse direction

Figure 7.17 Positioning Control of a Full Circle

(3) The sse1tting rahge for the end point address and arc center point is 281
to +2°'~-1.

(4) The maximum arc radius is 2311,

23 sz

& N—Maximum arc

2%14

Radius R

4

Arc center point

Figure 7.18 Maximum Arc
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Control with INC/ and INC\:« {(incremental method)

(1) Circular interpolation of an arc from the present stop address (start point
address, 0, 0) with a radius equivalent to the distance between the start
point (0, 0) and center point.

Forwarc}ldirection

Path of circular interpolation (for INC 7~ )

End address

IPositioning speedl

Start
Reverse point

direction ]
T ~[Conter ot arc]

Home position L
" -
Reverse direction |:| indicates set data

Forward direction

Figure 7.19 Circular Interpolation Control by iIncremental Method
(INC =)

(2) To conduct positioning control of a full circle, divide the circular interpo-
lation control into two operations.

Forward direction
A

1st circular interpolation control
/_q P

Center of
circle

2nd circular inter-
0 ’
Reverse _ ‘-/‘\Polatlon control

direction
Home position

» Forward direction

Y

Reverse direction

Figure 7.20 Positioning Control of a Full Circle

(3) The setting range for the center point and travel value to the end point
is 0 to +(231-1).

(4) The maximum arc radius is 2311,
If the designated end point and center point result in a radius greater
than 2311, an error occurs at the start and error code 107 is stored in
the data register.

231 ng ey

*N—Maximum arc

0

2314

Radius R

Arc center point/(

Figure 7.21 Maximum Arc Radius
7-50
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[Program Example]
This program conducts circular interpolation control using center point desig-
nation under the conditions below.
(1) System configuration
Circular interpolation control of Axis 1 and Axis 2 using center point
designation.

A171SCPU |A171S]A1S

ENC| X10
A1728

t

Positioning start command (X000)

f | I | 1
IMR-[]-B' ,MR-[]-BI IMR-[]-BI IMR-[]-BI

Axis[ T TTAxis|  iAxis]  Axis
1 1 ' 2 3 4

(2) Positioning details
The positioning by the Axis 1 and Axis 2 servomotors is shown in the
diagram below.

Axis 2 positioning direction
(Forward direction)
A

Start address

(11459, 30000) Positioning by No. 51 servo program

| End address

__________ | (78541, 30000)
lCenter point addressl

{45000, 20000) Axis 1 positioning direction
(Forward direction)

30000 1---
20000 1---

2 R

0| 11459 45000 78541

(3) Positioning conditions
(a) The positioning conditions are shown below.

Servo Program Number
Item
No. 51
Positioning method Absolute data
Positioning speed 1000

(b) Positioning start..... leading edge of X000 (OFF — ON)
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(4) Operation timing

The operation timing for circular interpolation control using center point

designation is shown below.

\'

Servo program No. 51

PC ready (M2000)

All axes servo start command
(M2042)

All-axis servo start accept flag ;I
(M2009)

Positioning start command (X000)

SVST instruction

Axis 1 start accept flag (M2001)

Axis 2 start accept flag (M2002)

(6) Servo program

The servo program No. 51 for circular interpolation control using center

point designation is shown below.

<K 51> —I—

ABS = Circular interpolation control using center
Axis 1, 78541 point designation
Axis 2, 30000 o AXeS USed...cceeerrernreeneenaenn, Axis 1, Axis 2
gpe?d 1000 l- End point address Axis 1....... 78541
enter -
point 1, 45000 bosition . AX|1s0266....30000
Center ositioning speed...............
point 2, 20000 | Center point address Ax!s Toeens 45000
Axis 2....... 20000

(6) Sequence program

The sequence program which runs the servo program is shown below.

|

Mg039

oMt (M2000
M9074

Amis (M2042)
X000  M9074 M2009 M9078

4 HF i} {1 it {PLs wMs1 H
M51

11 [ [SET M53 H
MO074 M53  M2001 M2002 K

13 Mt |} HF cas [ svsT Ji2 51 1H
3 [RST M53 1H

CIRCUIT END

Turns ON PC ready.

Turns ON all axes servo start
command.

Turns ON servo program

No. 51 start command flag
{M53) when X000 turns OFF
- ON.

Servo program No. 51 execu-
tion request.

Turns OFF M53 on comple-
tion of servo program No. 51
execution request.
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7.9 One-Axis Fixed-Pitch Feed Control

Positioning control to move the axis designated with the sequence program
positioning commands by the designated travel value from the present stop
position.

Fixed-pitch feed control uses the FEED-1 servo instruction.

ltems Set by Petipherals

Common Arc Parameter Block Others
=
°
s
o
[-3
| @
2| =
Sls
o -
) 3
Servo Posltioning c’:‘:":::l:::‘ E 7] g
Instruction Method Axes s HE
= o 8
K] El o
] - [3 -]
o 3 - o e
2 g3 s elejel 8| 8|88
¥ >l a s S|E|E|8| S| 2]
- | o >| € glF|F|le|>ia]| 8] o )
o sl 2| ® £l=|=ls|s|2|%|s|&|=s g
- = 2| e E| a Ele|Elele|alE|le|%lE ]
® 5 ol E S| = ol S| EjgiglelsS|$|e]x =
- - o o ] L] (. - © a o
HRHHEBRBEEHAHHHHBEBEHEHEIEE
— - [ - - -
TAHHEHEHHHBEHEHHEEHBEEHEHE
gl 3| 2|8|E8|=|2j<|c|8|8|&|<|al&|2|a|T|w|{d]|a|a
Incremental 1 Aloflofo]|a]a Alaflalalala Alafalfok

O : Must be set
A : Set if required

[Control Details]

(1) Positioning control through the designated travel value from the present
stop position (0).

(2) The travel direction is designated by the sign of the travel value, as
follows:
e Positive travel value .... forward direction (increased address)
¢ Negative travel value ... reverse direction (decreased address)

[ Positioning direction]|
\'

Fixed-pitch feed using
FEED-1 instruction

Commanded speedl -------

/— Present stop position

Reverse { Forward
direction l direction
)

Travel direction for Travel direction for
negative sign positive sign DSFRP

Instruction ™ jpqicates set data

Travel value

[N SN,

Figure 7.22 One-Axis Fixed-Pitch Feed Control

POlNTl

Do not set the travel value to zero for fixed-pitch feed control.
If the travel value is set to zero, fixed-pitch feed ends with no feed taking
place.
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[Program Example]
This program conducts repeated 1-axis fixed-pitch feed control under the
conditions below.

(1) System configuration
Fixed-pitch feed control of Axis 4.

A171SCPU |A171S]A1S

ENC} X10
A172B

t———Start command (X000)

| | 1 ] l |
MH[]B MH[]B MH[] MR- }-

Axw& Axns% Axla& -'R;f@gni
L}
[}

(2) Fixed-pitch feed control conditions
(a) The positioning conditions are shown below.

Item ‘ Setting
Servo program humber No. 300
Controlled axis Axis 4
Control speed 10000
Travel value 100000
(b) Fixed-pitch feed control start command ........ leading edge of X000
(OFF — ON)
(c) Fixed-pitch feed control end command ......... leading edge of X001
(OFF — ON)

(3) Operation timing
The operation timing for fixed-pitch feed control is shown below.

Servo program No. 300

N

T

lea

1 second|

1 second

PC ready (M2000)

All axes servo start command (M2042)
)

All-axis servo start accept flag (M2009

Start command (X000)

B o 2y R PRI g EEpp—

SVST instruction

X
jp:em

Axis 4 start accept flag (M2004)
End command (X001) : HE 1 f |




7. POSITIONING CONTROL

(4) Servo program
The servo program No. 300 for fixed-pitch feed control is shown below.

<K 300> —I—

FEED-1 L——— 1-axis fixed-pitch feed control
Axis 4, 800001—_[* Axis used.......ccceeunnne Axis 4
Speed 10000 ‘—l_ Travel value............. 80000
Dwell 1000 "_l_ Commanded speed... 10000

Dwell.....ccoervivnnnnnne. 1000

(6) Sequence program example
The sequence program which runs the servo program is shown below.

M8039 ,
oH— {M2000H  Turns ON PC ready.
M2074
2 Hit (M2042- Turns ON all axes servo start
command.
o P tport wzooo o cous wooo 3| | Tums ON servo program
M30 i No. 300 start command flag
uH Q [seT  wmooi HJ (M301) when X000 tumns
OFF — ON.
.  MoT4 Moot M2ood [svsT 44 40 3 Servo program No. 300 exe-
cution request.
X001
23 [ {RST M3o1 H Tums OFF M301 on comple-
. tion of servo program No.
CIRCUIT END 300 execution request.
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7.10 Fixed-Pitch Feed Control Using Two-Axis Linear Interpolation

Fixed-pitch feed control using 2-axis linear interpolation from the present stop

posit

ion with the two axes designated in the sequence program positioning

commands.
Fixed-pitch feed control using two-axis linear interpolation uses the FEED-2
servo instruction. '

items Set by Peripherals
Common Are Parameter Block Others

=
2
s
[-]
o
-| 8
il =
E|
gl 3
o
Servo Positioning c’;':"::_g;:::o E 7} 5
- =
Instruction Method Axes S s| o
= o 2
o Ej e
o - [ o
. ] ]
2 % % s o| @ o & H ] &
¥ >l 2 3 s(B8|8lsl3|e|¢=
8 9| o >| = Slr|kF|2]|>|a] e} o °
@ gl =13 gl=l=|s[s|2|2|s5|&|% g
o 12| e Efa S|l El 2| 2|l=|El2|¥| = s
® s o £ - ol 3| Els| & o|l S|l e|x £
- [ - -4 > [ ot - - - - - = 1)
s gl glF|gials|e|ls|s|nlsls|2(e|s]lS|2ls e
El .| & =[3| iS22 8|&|%|s|s|2|3|e]|5{8|«]%
E|le2|o|E|S|S] 8 x| S| E|E|elololB|lE|loje|lalc|i]|e
[ 5 g| o| 2 ol Sl sg| os| 9|l aloc|l el e| ol @} = s« | 8| a
a |]Oja|EF|jr|<|lax|jO| O]l ojc| |0 <|n]OC|a]on
Incremental 2 Alo|lo|ola]a Alalatatalala Alalalok
_—

O : Must be set
A : Set if required

[Control Details]
(1)

(2)

Positioning control from the present stop position (0) to the position
which is the resultant of the designated travel directions and travel
values of the respective axes.

The travel direction is designated by the sign of the travel value, as
follows:

¢ Positive travel value .... forward direction (increased address)

¢ Negative travel value ... reverse direction (decreased address)

[[ Posttioning direction|j

Forward direction

Operation timing

Fixed-pltch feed using
FEED-2 instruction

v
| Commanded speed || ———————

Reverse _

]

]

)

|

i

Y-axis 1
travel value /<f\T | Commanded speed | i

. Forward

e
direction 0 IX-axIs travel value

Reverse direction
Present stop position

" direction

PP —

DSFRP
instruction

M I:!Indlcates set data

Figure 7.23 Fixed-Pitch Feed Control Using Two-Axis Linear Interpolation
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POINTI

(1) Do not set the travel value to zero for fixed-pitch feed control.
The following results if the travel value is set to zero:
(a) If both axes are set to zero, the fixed-pitch feed ends with no
feed taking place.
(b) If the travel value is set to zero for one axis only, fixed-pitch
feed control will not occur at the normal positioning speed for
the axis set to a non-zero travel value. '

[Program Example]
This program conducts fixed-pitch feed control using 2-axis linear interpola-
tion under the conditions below.
(1) System configuration

Fixed-pitch feed control using 2-axis linear interpolation of Axis 2 and
Axis 3.

A171SCPU |A1718/A1S
ENC| X10
A172B

1— Start command (X000)

C 1
‘MFI-[]-BI IMH-[]-B| |MR-[]-B| |MH-[]-B|

Axis 1 :Axis

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

(2) Positioning conditions
The fixed-pitch feed control conditions are shown below.

Item Setting
Servo program number No. 310
Positioning speed 10000
Controlled axis Axis 2 Axis 3
Travel value 500000 | 300000
(a) Fixed-pitch feed control start-command ........ leading edge of X000

(OFF - ON)
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(3) Operation timing
The operation timing for fixed-pitch feed control using two-axis linear
interpolation is shown below.

v Servo program No. 310
'

10000 f - - -- - /—\

S

Y
~

PC ready (M2000)

1
All axes servo start command (M2042) j

All-axis servo start accept flag (M2009)

Start command (X000) _fzm

SVST instruction

Axis 2 start accept flag (M2002)

Axis 3 start accept flag (M2003)

(4) Servo program
The servo program No. 310 for fixed-pitch feed control using two-axis
linear interpolation is shown below.

FEED-2 —— Fixed-pitch feed control using 2-axis linear
Axis 2, 500000 interpolation
Axis 3, 300000 o AXis Used....cceeeerernnn. Axis 2, Axis 3
Speed 10000 Axis 2... 500000
¢ Travel value............. [Axis a... 300000

Positioning speed..... 10000

(6) Sequence program
The sequence program which runs the servo program is shown below.

M9038 .
o[tk (20001 Turns ON PC ready.

M9074 '
2 |- — (mzo4z4 Tums ON all axes servo start

command.
000  M9074 M2008 M9076

4 —)|(! i} i} i} [PLs M3i0 4 Turns ON servo program

MB310 No. 310 start command flag
I i IseT  mat1 HJ (M311) when X000 turns

M9074 M311  M2002 M2003 OFF - ON.

K -

13 1 H—F [svsT Jass 310 1 Servoprogram No. 310 exe

cution request.

[RsT M311 1§ Turns OFF M311 on comple-
tion of servo program No.
GIRCUIT END 310 execution request.
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7.11 Fixed-Pitch Feed Control Using Three-Axis Linear Interpolation

Fixed-pitch feed control using 3-axis linear interpolation from the present stop
position with the three axes designated in the sequence program positioning
commands.

Fixed-pitch feed control using three-axis linear interpolation uses the FEED-3
servo instruction.

Items Set by Peripherals .
Common Arc Parameter Biock Others
(3
2
5
[-]
e
i 2
E| <
f- N !
o =
Servo Positioning c’;:'::::,:::. ] » ‘-_E
Instruction Method Axss = sl -
= ol 8
o El o
L - [] (-]
. 3 o @ e
2 AR e ol el o| 8| 8] 8] &
¥ >l 2 ] S| E|E|ls|218]¢
8 S|l o >| e Slr|lFlel>|a]l 8] o e
@ il |3 Elz|=|5l5|S1E|s5|als H
= | 8] e Ela Ele|Eleie|l=|E|2|%|®E €
° o H - [} S5 £ = = o -— = L] 4 £
£ Sl 2] E Jl|l » & s| S| 2| S| @ S
e a|les|lr|g|le)ls|el|slals]s|2]|ele|lS]2]s
E et El=|38la|({=(3|s|lE|13B|lsls]l=lz2ls] ® 21 ® ]
HAHHEHEEHHEEHHEEHHHEE B
cli| 2|8 |a|=|2|2|2j8|8|a|<|d|E|2|a|<|w|S|B|a
Incremental 3 Alojolofafa Alalalalalaja Alalalox
==

O : Must be set
A : Set if required

[Control Details]
M

)

Positioning control from the present stop position (0) to the position
which is the resultant of the designated travel directions and travel
values of the respective axes.

The travel direction is designated by the sign of the travel value, as
follows:

» Positive travel value .... forward direction (increased address)

e Negative travel value ... reverse direction (decreased address)

" Positioning direction "

Forward direction

~

Operatlon timing

V'
Fixed-pltch feed using
FEED-3 instruction

Commanded I Commanded speed I """"

speed

Forward i
direction

Z-axis
travel value

[ Y-axis travel vaiue I

Forward

Reverse Elrectlon

DSFRP
v \:\L instruction
Reverse direction X-axls travel value l *[ Jindicates set data

Reverse direction

emmm—mem-—-

" direction

Figure 7.24 Fixed-Pitch Feed Control Using Three-Axis Linear Interpolation
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POINTl

(1) Do not set the travel value to zero for fixed-pitch feed control. The
following results if the travel value is set to zero:
(a) If all three axes are set to zero, the fixed-pitch feed ends with
no feed taking place.
(b) If the travel value is set to zero for any of the three axes,
fixed-pitch feed control will not occur at the normal positioning
speed for the axis or axes set to a hon-zero travel value.

[Program Example]
This program conducts fixed-pitch feed control using 3-axis linear interpola-
tion under the conditions below.
(1) System configuration

Fixed-pitch feed control using 3-axis linear interpolation of Axis, 1, Axis
2, and Axis 3.

A1718SCPU [A171S|A1S

ENC| X10
A172B

T—Start command (X000)

[ 1 f ] f ]
MR-[ ]-BI MR-[ ]-Bl MR-[])-Bf MR- [] B

iAxis [~ Axis "'TA')GE "".Axn l
1 1

| (2

1 1

........ a.......-..-- PO

(2) System configuration
(a) The positioning conditions are shown below.

Iltem Setting
Servo program number No. 320
Positioning speed 1000
Controlled axes Axis 1]Axis 2|Axis 3
Travel value 50000{40000(30000
(b) Fixed-pitch feed control start command ........ leading edge of X000

(OFF 5 ON)
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(3) Operation timing
The operation timing for fixed-pitch feed control using three-axis linear
interpolation is shown below.

v Servo program No. 320 .
1000 f -------- —L . N
| ! : f \ t

PC ready (M2000) ] E ‘ I I
All axes servo start command (M2042) ' ' ' '
All-axis servo start accept flag (M2009) : ' ' '
Start command (X000) 4 ; |_;_f , i
SVST instruction : : aRl . i
Axis 1 start accept flag (M2001) | ' I !_
Axis 2 start accept flag (M2002) [_
Axis 3 start accept flag (M2003) | I |_

(4) Servo program
The servo program No. 320 for fixed-pitch feed control using three-axis
linear interpolation is shown below.

<K 320> -—-i-—

EEED-3 ——— Fixed-pitch feed control using 3-axis linear
Axis 1, 50000 interpolation
Axis 2, 40000 "_L o AXiS USEd.....ccccrrunnen. Axis 1, Axis 2, Axis 3
Axis 3, 30000 Axis 1... 50000
Speed 1000 « Positioning address | Axis 2... 40000
Axis 3... 30000

Positioning speed..... 10000

(5) Sequence program The sequence program which runs the servo
program is shown below.

Mo039 .
o {M2000  Turns ON PC ready.
2 e 2042y Turns ON all axes servo start
command.
X000 M9074 M2009 M9076
4 —— —— —}

{PLs M320 H Turns ON servo program
}No. 320 start command flag

11 _’|v13}20 [SET  wM321 H ) (M321) when X000 turns
M9074 M321  M2001 M2002 M2003 K OFF - ON.
13 -4 M [svsT 1203 520 }{ Servoprogram No. 320 exe-

cution request.

r {RST  M821 H Turns OFF M321 on comple-
tion of servo program No.
CIRCUIT END 320 execution request.
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7.12 Speed Control (I)

(1) Speed control of the axes designated in the sequence program
positioning commands.

2) Control includes positioning loops for control of servo amplifiers.

(3) Speed control (I) uses the VF (forward) and VR (reverse) servo
instructions.

Items Set by Peripherals
Common Arc Parameter Block Others
[
K]
K
°
a
HE
El =
al| &
o 3
Servo Positioning CT::::TI'.::. 2 | L
Instruction Method Axes < 519
c o| &
] £l o
¢ 3 3 2| 2
Sl o e
F4 °® @ @ -]
™ S| e 2 HEIE 2lzalgl =
[ - o (d sl =] = o - = -
o | @ > g SiFlF|a|>|a] 2] o °
o E 3 =|93 gl=l=]sls|O|=|ls|&]|= 2
5 5| g E|la E(s|El8iI8|e|E| 2 ] s
£ 2] & = S(a|Els|%|e|3|%|2e|¢x 5
s slesiF|gle|ls|als|s|lale|s|2(ec|s|8|8]|s
E el El=|ZS|a|l=123lg|l=Z|128]slslz2zlz2l3s| S el ® ]
HAHHHEHEHHEHHEHHEHHEHEE
S| 2[8]28|=[cS|2|2|8|8|&|¢|8|&|2|8|<|ald|@|a
IVF I
-—_ 1 Al oO o A A|lA|A|A}JA|A A|l A}l A|CK
_

O : Must be set
A : Set if required

[Control Details]

(1) Controls the axis at the designated speed between the start of
servomotor operation and the input of the stop command.
s VF ..... movement in forward direction
¢ VR .... movement in reverse direction

(2) The present value does not change at zero.

v

Stop command
received

X

Set speed

Figure 7.25 Speed Control (l)
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[Cautions]

(3) Stop commands and stop processing

The stop commands and stop processing for speed control are listed in

Figure 7.1.

Figure 7.1 Stop Commands and Stop Processing

Stop Stopped '
Stop Command Condition Axis Stop Processing
Deceleration stop according to the
: deceleration time on STOP input
External STOP signal designated in the parameter block or by a
servo instruction.
Stop command OFF —s ON |Designa- |peceleration stop according to the
(M1800+20n/Yno0/ ted axis |deceleration time designated in the
M3200+20n) parameter block or by a servo instruction.
Rapid stop command* Deceleration stop according to the rapid
(M1801+20n/Yn1/ stop deceleration time designated in the
M3201+20n) parameter block or by a servo instruction.
Emergency stop from Deceleration stop according to the rapid
peripheral device* Key input All axes |stop deceleration time designated in the
(test mode) parameter block or by a servo instruction.
i\'/‘a;uee:‘tjored Desiana- Decseleration stop accofding to the
Speed changed to 0 chaz o ted agxi s deceleration time designated in the
regis?er parameter block or by a servo instruction.

POINTI

*:The rapid stop command and emergency stop from a peripheral
device are valid during deceleration due to input of an external STOP
signal or the stop command (M1800+20n/Yn0/M3200+20n), and
processing according to the rapid stop deceleration time parameter
starts at the time the stop condition occurs.

Operating speed

e i

?

Speed limit value

v
A}
|

1
[}
[

:\}V STOP signal or stop command
i—X! from externai source
)

Rapid stop command or emergency stop
signal from peripheral device

(1) After running speed control using the absolute data system, the feed
present value cannot be set to zero by the following operations:

» Reset with the RUN key

¢ Turning on the servo power supply (OFF — ON)

(2) The dwell time cannot be set.
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[Program Example]
This program conducts speed control (I) under the conditions below.

(1) System configuration
Speed control (1) of Axis 1.

A171SCPU |A171S|A1S

ENC| X10
A172B

t——Start/stop command (X000)

| | 1 | 1
MR-[]-BI MR[]B MR[]B MR[]B

fA'x_ls'"" gﬂ) Axis 305 Axns%ﬁ)

(2) Speed control (I} conditions
"(a) The speed control (I) conditions are shown below.

Item Setting
Servo program number No. 91
Controlled axis Axis 1
Control speed 3000
Rotation direction Forward

(b) Speed control (I) start command ...leading edge of X000
(OFF — ON)

(c) Speed control (I) stop command ...trailing edge of X000 (ON — OFF)

(3) Operation timing
The operation timing for speed control (I) is shown below.

Speed control by servo

"
program No. 91
30000 _____ 4 - Stop

\ command
'\ received

PC ready (M2000)

All axes servo start command (M2042)

All-axis servo start accept flag (M2009)

Start command (X000)

SVST instruction ' lj H
Axis 1 start accept flag (M2001) | \: 2
Stop command (M1800)

Py SIOEpEY NP JEpRpIpS MIPU N ——

LﬁLLLL.__
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(4) Servo program

The servo program No. 91 for speed control () is shown below.

<K 91> —i—‘

VF . Speed control (I) (Forward)
Axis 1, Axis used ............... Axis 1
Speed 3000 [— Positioning speed ...3000

(5) Sequence program

The sequence program which runs the servo program is shown below.

M9039
-

{M2000 )

M9074
=1

——(M2042)

X000 M9074 M2009
| ) Iy

M9076
I} {PLs M91 H

{PLF  M94 H

M9t

14 1 {SET Mo3 1
M9074 M93  M2001 K

16 ('t i+ -H { svsT Ji 91 H
L [RST M93 H
Mo4

27 H {SET M1800 H
M2001 M1800

29 | ]} {RST  M1800 H

CIRCUIT END

Turns ON PC ready.

Turns ON all axes servo start command.

Detects leading edge of X000
(OFF — ON)

Detects trailing edge of X000
(ON — OFF)

Turns ON servo program No. 91 start

command flag (M93) when X000 turns
OFF — ON.

Servo program No. 81 execution re-
quest.

Turns OFF M93 on completion of servo
program No. 81 execution request.

Turns ON stop command flag (M1800) at
trailing edge of X000. stops.

Turns OFF stop command flag (M1800}
when Axis 1 stops.
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7.13 Speed Control (1l)

(1) Speed control of the axes designated in the sequence program
positioning commands.

(2) Control does not include positioning loops for control of servo amplifiers.
Use stopper control to prevent errors becoming excessive.

(3) Speed control (ll) uses the VVF (forward) and VVR (reverse) servo
instructions.

Items Set by Peripherals

Common Arc Parameter Block Others
=
°
s
°
3
-
a| g
S| =
g 3
Servo Positioning c':l:::gl.ll;::e g » g
Instruction Method Ax e st 2
es 5
= o| &
IR
o -
o E] [ o £
z 5| 8 - ol el e| 8] 8] & 2
¥ 212 8 S|1E|E|81s|&|%
3 T|o >| ¢ S|F|F|8l>|a]| s8], g
o z2l © =19 ei=l=]|58|s Ol =| e Gl = 2
~l 8! e E|a =] € el e|lalE| S ] ]
5 s vl E 5 S|SIE| =S| =] 0 S|zl el r
% 5|8l ]2l el SISl 8l St a|lolSlalel. o
£ BRI IHEIEIEIR IR IR I IR IR I R 3
Sl%| 85|85 5(/315|5(218|8|2|5(/38(2|8(5/5|32
f|l2|2|8|al=|2la|lc{d8|8|alc|{al&|2|d|Z|wld|a|a
I VVF l
—_ 1 A o] (o] A A A A A A A A A A A | OK

VVR

O : Must be set
A : Set if required
[Control Details]

(1) Controls the axis at the designated speed between the start of
servomotor operation and the input of the stop command.

¢ VVF ..... movement in forward direction
e VVR ..... movement in reverse direction

(2) The present value or deviation counter do not change at zero.

(3) When the setting for "torque" is set in a servo program and an indirect
designation is made, the torque limit value can be changed during
operation by changing the value of the indirect device.

(4) The stop command and stop processing are the same as for speed
controi(l).

[Cautions]
(1) After running speed control using the absolute data system, the feed
present value cannot be set to zero by resetting with the RUN key.

(2) The dwell time cannot be set.

(3) Cannot be used with respect to MR-J-B axes.
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[Program Example]

This program conducts speed control (lI) under the conditions below.
(1) System configuration
Speed control (Il) of Axis 3.

A171SCPU [a171S[AlS

ENC| X10
A172B

L Start/stop command (X000)

H | ! ] I 1
MR-H-B| |MR-H-B| [MR-H-B| [M|
MR-J-B| |MR-J-B| [MR-J-B| [M

-H-B
-J-B

(2) Speed control (II) conditions
(a) The speed control (II) conditions are shown below.

Item Setting
Servo program humber No. 65
Controlled axis Axis 3
Control speed 4000
Rotation direction Forward

(b) Speed control (1) start command ...leading edge of X000
(OFF —» ON)

(c) Speed control (II) stop command ...trailing edge of X000
(ON —» OFF)

(3) Operation timing
The operation timing for speed control (I1) is shown below.

Speed control by servo

\ Y program No. 55 Stop
40000 - ____ ./ command
/ \ received

t

PC ready (M2000)

_ :
All axes servo start command (M2042) j‘ E

All-axis servo start accept flag (M2009)

Start command (X000) fzm i

SVST instruction

J

Axis 3 start accept flag (M2003) :
Stop command (M1840)

.
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(4) Servo program

The servo program No. 55 for speed control (I) is shown below.

<K 55> —f—
VVF
Axis 3,
Speed 4000

Axis used

. Speed control (1) Forward

Axis 3 Positioning speed ...4000

(5) Sequence program
The sequence program which runs the servo program is shown below.

0 M9:039

{M2000 )

9074

2 [
X000 MO74 MR009  M9076

4 -1 1 it [PLS
- [ PLF
M55

14 = F {SET
M9074 M57  M2003 r

16 [t 1} H { svsT J3
- [RST
M58

27 H! {SET
M2003 M1840

29 H+ { t {RsT

CIRCUIT END

(M2042)-
M55
M58

K
55

H
H
mMs7 H
H
M57
M1840 H

M1840 H

Turns ON PC ready.

Turns ON all axes servo start command.

Detects leading edge of X000
(OFF — ON)

Detects trailing edge of X000
{ON — OFF)

Turns ON servo program No. 55 start
command flag (M57) when X000 turns
OFF — ON.

Servo program No. 55 execution re-
quest.

Turns OFF M57 on completion of servo
program No. 55 execution request.

Turns ON stop command flag (M1840) at
trailing edge of X000.

Turns OFF stop command flag (M1840)
when Axis 3 stops.
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7.14 Speed/Position Switching Control

7.14.1 Starting speed/position switching control

Speed/position switching control of the axes designated in the sequence
program positioning commands.
Speed/position switching control uses the VPF (forward), VPR (reverse), and

VP

START (restart) servo instructions.

items Set by Peripherals
Common Arc Paramter Block Others
A mers |

[Control Details]

(1)

)

-3
8
]
o
5
-
2| E
£l
] =
Number of ° 218
Servo Positioning Controliable £ (] 5
— =
Instruction Method Axes B el o
[ ol 8
° 2 El o
- e O
- 3 [ al e
2 1% 3 el el el 8| 8| 8] &
¥ > & il 21 E|E| 8|5l e].
o e| o >| e S|liE|i-|e|l>tia] o] o g
E £l 2 £l s Elg|=z|5|5|5|E|5|d|% 5
5 Eug Efln s|S|E[S|2| 81| 2| e| & 2
- E] = -~ 2 a Sle|lelzl <] 8|3 o
® “.._ooninh__l..-.m‘ | 9|
HAHHEHEPEEEEHHER IR
S|2|3|6|8|8|E|5(3|5|5|2|8(s[=|5|8|2|3|s|[5;¢
c|lad|<|o|a|l=|Rr|<|x|ojole|l<|o|lx|~rjo|<]|nv]jo]|®]|a
VPF
Incremental 1 Alo|lojolalala AlAjAbA|Aa]aA AlA]aA|oOK
VPR
_
O : Must be set
A : Set if required

The servomotor starts under speed control, but on input of the external

CHANGE signal the control changes from speed control to position

control and the axis is positioned by the designated travel value.

e VPF ... movement in forward direction (direction in which addresses
increase)

¢ VPR ... movement in reverse direction (direction in which addresses
decrease)

The external CHANGE signal is only valid when M1805+20n (Speed/
position switching enable signal) is ON. If M1805+20n turns ON after
the CHANGE signal turns ON, no speed/position switching occurs and
speed control is continued.

v Set travel value

_.__—_’t

| Speed control | : | Position controll

|<—— CHANGE signal valid *1 ,
ON !
Speed/position Mi180s OFF ! .

switching enable signal _ogn i

T
|
1
e
|
|
'
'
[}

[}
|
I
External CHANGE input* . T_l
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*:1) When using A171SCPU, the external CHANGE signal is an external input to the
A171SENC DOG/CHENGE terminal. When *normally open contact input" is set in the
system settings, CHANGE input occurs when the DOG/CHANGE signhal comes ON, and
when "normally closed contact input® is set, CHANGE input occurs when the
DOG/CHANGE signal goes OFF. (See the A171SCPU Motion Controller User's Manual
(1B-87276) for details.)

2) When using A273UHCPU (8/32-axis specification), the external CHANGE signal is an

external input to the A278LX CHANGE terminal. (See the A273UHCPU (8/32-axis speci-
fication) Motion Controller User's Manual (1B-67262) for details.)

(3) Feed present value processing
The feed present value is determined in one of the following two ways
according to the ON/OFF status of M1812+20n (feed present value
update request command) when speed/position switching control is
started.
(a) M1812+20n...... * The feed present value is cleared to zero at the
OFF start of speed/position switching control.
¢ The feed present value is updated from the start
of control (speed control).
¢ The feed present value after control is stopped
is as follows:

Feed present Travel value Travel value
value after |=| under speed |4| under position

stopping oontrol control

(b) M1812+20n...... ¢ The feed present value is not cleared at start of
speed/position switching control.
¢ The feed present value is updated from the start
of control (speed control).
e The axis makes a deceleration stop if the feed
present value exceeds the stroke limit.

¢ The feed present value after control is stopped
is as follows:

Feed present Address Travel value Travel value
value after |=| before speed |+| under speed |+4| under position

stopping oontrol control control

[M1812+20n OFF] [M1812+20n ON]
CHANGE input CHANGE input

v .
1
t
' \
]
Speed control |Position contnﬂl Speed controL Positlon control
Feed Feed r

T
present ¢ Xo present vy —> !
value . y value . >

R4 A g
Feed present value updated Feed present value updated

'
1
]
i > Feed present value cleared — Feed present value held
:
[}
)

—— o e

ON

OFF

M1812420n M1812+20n 2EF
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POINTI

If control is started by turning M1812+20n/YnC/M3212+20n ON, leave
M1812+20n/YnC/M3212420n ON until positioning control is completed.
The feed present value cannot be guaranteed if M1812+20n /YnC/
M3212+20n is turned OFF during control.

(4) Changing travel value during speed control
After speed/position switching control is started, the travel value for
position control can be changed while speed control is in progress.
Follow the procedure described below to change the travel value.
(a) Indirectly designate the travel value in the servo program using the
2-word data registers shown in the table below.

<A171SCPU>
Data Reglster Data Registers to Change Travel Value
Axis No. Number for Indirect -

Deslgnation Most-Significant Data Least SDIagtr;lflcant

1 D816 D816 D815

2 D835 D836 D835

3 D8ss D856 D855

4 D875 D876 D875

* See Sections 3.4 for the data register numbers used in indirect
designation of travel values with A273UHCPU (8/32-axis
specification).

--- Example -===--------=-s--osssossmsooooosssmsssooosmmessomoomooes
The following servo program moves Axis 4 in the forward direction at
speed 50000 under speed control and after the external CHANGE signal
turns ON, it executes position control for the travel value designated in
registers D875 and D876.

<K 11> —f—
VPF L Indicates indirect designation of travel value
Speed 50000

"
1
1
]
]
]
]
]
1
1
1
1
]
]
]
]
1
1
: 1
H Axis 4, D 875
]
]
]
]
1
1
1
1
1
1
1
'
)
]
]
1
1
]
1
t
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(b) The sequence program sets the travel value in the travel value
change data register while speed control is in progress. When the
external CHANGE signal turns ON, the contents of the travel value
change data register are set as the travel value.

\")
Speed control I Position control |
I t
J—
Travel value :
change possible |
CHANGE signal input from  OFF ]
external source ,L
Travel value change data Pi X P2 |v X Pa
register 3
P2 Is set as the travel value

(5) Travel value area after near-zero point dog turns ON
The travel value since the position mode was selected by the external
CHANGE signal is stored in the travel value area (see section 3.4.1)
when the near-zero point dog turns ON.

[Cautions]
(1) Items checked when the external CHANGE signal turns ON
Speed control switches to position control when the External CHANGE
signal turns ON if the following conditions are met:
o The start accept flag (M2001+1) is ON.
* Speed control is in progress after start of speed/position switching
control.
* Speed/position switching enable signal (M1805+20n) is ON.

(2) To omit speed control
Position control only is executed if M1805+20n and the CHANGE signal
are ON when control starts. The speed control signal (M1604+20n) does
not turn ON.

Position control only if M1805+20n
v and CHANGE are ON at start

r/

Speed/position switching flag
(M1805+20n)

Speed/position switching sig-
nal (CHANGE)

SVST instruction

Speed control in progress
(M1604+20n)

Speed/position switching
latch (M1605+20n)
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(3) If travel value under position control is less than deceleration distance

(a) If the position control travel value is less than the deceleration

distance at the controlled speed, deceleration processing starts
immediately when CHANGE is input.

(b) The difference between travel value for the deceleration stop and
position control is the overrun. If an overrun occurs, the error
detection signal (M1607+20n) turns ON and error code 209 is stored
in the data register.

(c) The positioning completed signal (M1601+20n) does not turn ON.

A/ Travel value under
position control

Overrun
£ § » t

Speed/position switching en- | ON;
able signal (M1805+20n) OFF
Speed/position switching input ON )
(CHANGE) OFF
40N
Error detection (M1607+20n) OFF
Positioning completed signal
{(M1601+20n)

(4) Stoke limit check
No stroke limit range check is made during the speed mode. If the travel
value exceeds the stroke limit range, a minor error (error code: 210)
occurs when position mode is selected, and a deceleration stop occurs.

(5) Switching time from speed control to position control
Switching from speed control to position control takes 1 ms after the
external CHANGE signal turns ON.

[Program Example]

This program executes speed/position switching control under the conditions
below.
(1) System configuration Speed/position switching control of Axis 4.

AI718CPU [A171S|A1S

ENC| X10
A172B

L Start command (X000)
CHANGE signal

1
MR- ]-B| |MH-[ ]-B|

I ]
|MR-[ ]-Bl IMR-[ ]-B|

Axis 1 Axis 2 Axis 3 {Axis T
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(2) Positioning conditions
(a) The positioning conditions are shown below.
Item Setting
Servo program number No. 101
Controlled axis Axis 4
Positioning control
travel value 40000
Commanded speed 1000
(b) Positioning start command ................... leading edge of X000
(OFF —» ON)
(c) Speed/position switching enable flag ....M1865
(3) Operation timing

The operation timing for speed/position switching control is shown

below.

PC ready (M2000)

All axes servo start command (M2042)
All-axis servo start accept flag (M2009)
Start command (X000}

SVST instruction

Axis 4 start accept flag (M2004)

Speed/position switching enable flag
(M1865)

CHANGE (external input)

I Speed control

Servo program No. 101~ P77 ... Position control
L % / % y t

i

pry
S PP RN qpp N

>

'
'
1
1
|
1
'
'
'
'
'
T
1
|
T
(
t
!
'
'
|

N

Speed/position switching latch (M1668) S| n g

(4) Servo program

The servo program No. 101 for speed/position switching control is shown

below.

<K 101> -—1——

VPF
Axis 4, 40000
Speed 1000
Dwell 1000

—— Speed/position switching control

o Axis used .........cc.c... Axis 4
‘_‘L—o Travel value ............ 40000
’_l__ Speed ..cocceueeereceenees 1000

Dwell ....ccevervrinnnnnne 1000
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(6) Sequence program

The sequence program which runs the servo program is shown below.

Mg039

0t {M2000)
M9074

2t (M2042)
X0000 M9074 M2009 M9076

41} i } 1} it {PLS M101 H
F —[SET  M1866
M104

12 1} —{SET M102 1

K

14 {M7074_Mi02  M2004 [SVST J4 101 H
L [RST M102 H
M1665

25 [} [PLF  M103

03
20 |41 [RST  M1866H
CIRCUIT END

}

Turns ON PC ready.

Turns ON all axes servo start command.

Detects leading edge of X000
(OFF — ON})

Turns ON speed/position switching en-
able flag (M1865).

Turns ON servo program No., 101 start
command flag (M102) at X000 leading
edge.

Servo program No. 101 execution re-
quest,

Turns OFF M102 on completion of servo
program No. 101 execution request.

Turns OFF speed/position switching en-
able flag (M1865) on speed/position
switching signal (CHANGE) input.
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L _______________________________________________ |
7.14.2 Restarting speed/position switching control

Restarting (continuing) speed/position switching control after a stop due to a
stop command. Control is restarted using the VPSTART servo instruction.

items Set by Peripherais

Common Arc Paramter Block Others
=
2
=
[-]
e
Z|2
£ -
al &
o =
Servo Positioning c’i:’:::;:::. H » :_,-3
Instruction Method Axes I | =
c ol 8
-} El e
G s 5 22
z {9 s ol ol 0| 8| 2| 8| &
¥ 212 3 SIE|E|ls|2|8|¢
8 |l o >| g Slr|rl8|l>|al 8| o o
@ K] 1 HEREIHEHREHEEE g
-~ 9] e E| a =|E S|l e| | Ej 8 o ]
5 s s| g = ol S| E|l=|=2|lelS|=|elcx £
K] c| E 3| » cl2|S5|s| 8|22 2 s
3 2lslFrlelalS| ol SIE|ldig| S| 2afe]| =
E stE|l=|38l312|5| 8|21zl 2|2([=|2|2]| 8! 9
HAHHHEHEHHERHE EHHEHEBE
E12|3|8|8l=|c|3|&|8|8|&|2|8|&|cld|l3|a|d8|5|a
VPSTART [o] A| A

O : Must be set
A : Set if required

[Control Details]

(1) Speed/position switching control is continued after it was stopped due
to a stop command.

(2) Restarting using VPSTART is valid whether the stop occurred during
speed control or position control.

(a) If the stop occurred during speed control, then speed control
continues and switches to position control when the CHANGE signal
turns ON.

The control conditionsafter restarting are the same as
the previous speed/position switching control conditions
See 7.14.1 “Starting Speed /Position Switcing Control.

Operation speed Stop command received CHANGE signal ON

Speed/position Set travel value

sw ['] f/ Restart
control start

e Stop Stop
| t

Les- N
r Speed control Speed control Position control

X :
SVST instruction g KI :
] (] ]
N ] ]
VPF/VPR instruction / ! :
: (‘H :
VPSTART ) !
ON .

M18mb5 OFF |

Figure 7.26 Restarting During Speed Control
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(b) If the stop occurred during position control, then position control
continues until the positioning reaches the set travel value.
The travel value after the restart is calculated as follows:

Travel value
| Settravel Travel value be-
[ afte(rr:ze)star( :|_|: value (P) ]+[ fore stop (P1) :I

\Y) Stop command P1: Travel value before stop
Operation speed CHANGE signal ON reczived P2: Travel value after restart

l Restart
Speed/position switching
control start 2 P1 Stop p2
t
™ ol — “
o b i {

' Speed control Position control 1 Position control
SVST instruction |—| |_1
i |
]
VPF/VPR instruction X
1

VPSTART &m

M18m5 OFF

Figure 7.27 Restarting During Speed Control

(8) The speed at restart is the speed stored when the VPF/VPR instruction
occurred.

Therefore, even if a speed change occurred before the stop, control
restarts at the speed set at the time of VPF/VPR instruction execution.

Vy
Speed change Operation speed CHANGE signal ON
Set speed ------ f{ ___________________
Stop command
Restart/
/ N .
Speed control "Speedm Position -
control  control

Figure 7.28 Restarting After Speed Change
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L ]

[Program Example]
This program restarts speed/position switching control after a stop, under the
conditions below.
(1) System configuration
Speed/position switching control of Axis 4.

A171SCPU {a1718|A1S
ENC] X10
A172B

3
L— Start command (X000), restart (X001), stop command (X002)

CHANGE signal

I | - | 1
MH-[]-Bl MR-[ ]-B MR-[]-BI MR-[]-B|

Axis 1 Axis 2 Axis 3| L
1 4 1
] ]

(2) Positioning conditions
(a) The positioning conditions are shown below.

Setting
item Speed/Position
Switching Control Restart
Servo program humber No. 101 No. 102
Controlled axis Axis 4 Axis 4
Positioning control
travel value 40000 _
Commanded speed 1000 —_
(b) Positioning start command ................... leading edge of X000
(OFF — ON)
(c) Speed/position switching enable flag ....M1865
(d) Restart command ...........cccceevivviiinnnnnns leading edge of X001
(OFF = ON)
(e) Stopcommand ........cccooevieiiiriiiniiinnennn, leading edge of X002
(OFF = ON)
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(3) Operation timing
The operation timing for speed/position switching control and restarting
is shown below.

T
SVST instruction \RI :

1
T T
" 8VST instruction Axls 4 start accept flag (M2004) :| 1 I |

Speed/position switching enable flag (M1865) ]

\ CHANGE signal accept
1000 - - - - - -
/ Speed control : \ Possition control
, : , i t
| | | | | I
| 1 | 1 t
| | 1 | I
PC ready (M2000) | ! ! ! ' :
All axes servo start command (M2042) | : : : : :
All-axis servo start accept flag (M2009) : : : : :
i i 1 I
Start command (X000) f : : ! ! :
1 1 ]
Restart command (X001) ) i | I i 1
] ]
: 2*1‘1 L
i 1
T T A

CHANGE (external input)

Speed/position switching latch (M1665)

Stop command (X002, 1860)

(4) Servo program
The servo program No. 101 for speed/position switching control and No.
102 for restarting are shown below.

<K 101> —I—-

VPF L—— Speed/position switching control
Axis 4, 40000 __{* Axis used ......ceeruen Axis 4
Speed 1000 ‘—l_o Travel value ............ 40000

Speed .....ccoeveiiiieniees 1000

I
<K 102> ——

VPSTART
Axis 4,

Restart
Axis used ........cccerennnnees Axis 4
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L

(5) Sequence program
The sequence program which runs the servo programs is shown below.

M9039
ot (MZOOO)— Turns ON PC ready.
M8074
2t (M2042-  Turns ON all axes servo start command.
X0000 M9074 M2009 M9076 .
4 F 1} 1t 1} [ PLS M101 Detects leading edge of X000
I L 1F Ll L }- (OFF S ON)
L r ag Turns ON speed/position switching en-
LSET  Missdh able flag (M1865).
M101 Turns ON servo program No. 101 start
12 I {SET M102 1  command flag (M102) at X000 leading
Mo074 Mi02  M2004 K esi?f& rogram No, 101 execution re-
14 '} i} H— —{ svsT J8 101 H quest.p * '
- Turns OFF M102 on completion of
o {RST  M102 H  servo program No. 101 execution re-
X1888 quest.
25 += } [ PLF M103
Turns OFF speed/position switching en-
M103 able flag (M1865) on speed/position
29 H} { RST M1i888]~ switching signal (CHANGE) input.
X0001 '
Detects leading edge of X001
i r
a1 Hi {PLS M104 H (OFF — ON)
M104 - Turns ON servo program No. 102 start
35 H | {SET  M105 H  command flag (M105) at X001 leading
MO074 M105  M2004 K edge.
37 H} 1} o [ svsT Je 102 H Servo program No. 102 execution re-
quest.
r [RST M10574 Turns OFF M105 on completion of servo
program No. 102 execution request.
X0002 .
48 [ | (M1880)-] Stops Axis 4 when the external stop com-
mand is input.
CIRCUIT END
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7.15 Speed-Switching Control

(1) After a single control start, the speed is switched for positioning control
-to the preset speed-switching points.

(2) The speed-switching points and speed are set by the servo program.

(3) Repeated instructions permit repeated control between any speed-
switching points.

(4) Mcodes and torque limit values can be changed at each speed-switching
point.

7.15.1 Starting speed-switching control, speed-switching points, end designation

Items Set by Peripherals
Common Arc Parameter Block Others
s
2
5
o
g
- ]
3| E
=1 s
Number of 2\ 3
Servo Poslitloning - wl =
Controllable E el O
Instruction Method Axes = 5| =
o D] =
o 2 HE
. 3 s @l
2 AR - elofol 3| S| 38
¥ >l g s Z1E[EI3)S] 8=
H elo >| € S{FIF|a{>la] o], °
o :-u =2|% |l=lolelec|O|=]lecl=l= E’
- “| o] o E|a EEEB.‘ZB-EB"" «
3 12l E o S1215(% 5| 213152 &
® slsFlele|ls|als|Blals|ls|® |58l Ss °
E slEl=z|8[5|512|&|=l3|=|=s| 22 s|2]5]8 g
AEETHHEHEIEHHE I HEHHEEHEH
2l <|8|a|=|[rf{<|2[S|{3|a|<|a|c|2|8|T|wld|B]a
Start IVSTARTI A A|A|JA|A]A|A]|A AjA|A
End VEND
ABS-1_] 1
End point T |
addrzss | ABS-2 Absolute data 2
[aBs3 ] 3 olojo|ajala Alalok
| INC-1 ' 1
Travel value .
to end point Incremental 2
I INC-3 I 3
Speed- [VABS ] | Absolute data olo ala
point [VABC ] | iner
—

O : Must be set
A : Set if required
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[Control Details]

Starting and ending speed-switching control

Speed-switching control is started and ended using the following instructions:
(1) VSTART
Starts speed-switching control.

(2) VEND
Ends speed-switching control.

End address and travel value to end point

The speed-switching control end address and travel value to the end point,
positioning method, and positioning speed to the end point are set using the
following instructions:
(1) ABS-1/INC-1
Designate one-axis linear positioning control.
The control details are described in Section 7.2 "One-axis. Linear
Positioning Control".

(2) ABS-2/INC-2
Designate two-axis linear interpolation control.
The control details are described in Section 7.3 "Two-axis Linear
Interpolation Control".

(3) ABS-3/INC-3
Designate three-axis linear interpolation control.
The control details are described in Section 7.4 "Three-axis Linear
Interpolation Control".

Speed-switching point setting

The address (travel value) to the speed-switching point and the positioning
speed are set using the following instructions:

(1) VABS
Designates the speed-switching point using the absolute data method.

(2) VINC '
Designates the speed-switching point using the incremental method.

POINTl

The settings for speed-switching point (travel value) and the positioning
speed under 2- or 3-axis linear interpolation control apply to the axes
designated for speed-switching control end address and travel value to
the end point (with the ABS/INC instructions).

_|_

VSTART

ABS-2
Axis 2, 75000 ——— Speed-switching point (travel value) set for these
Axis 3, 60000 axes.
Speed 2000
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Operation timing and the procedure to write servo programs

The method to write servo programs for speed-switching control and the
operation timing are shown in Figure 7.29.

[Servo program]
[ Start ]
<KO00> —f—
Start speed-switching | -------.- »| VSTART
control Fe==-=== »| ABS-2
! Axis 4, 75000} ....... P1
1 Axis 3, 60000
! 2000
Designate end address ]—- - Vi%e:d
' Axis 4, 20000 |....... P2
o Speed 7000
Designate speed-switching | ____ J VABS
points Axis 4, 60000 |....... P3
Speed 6000
VABS
Axis 4, 70000 |....... P4
Speed 4000
All speed- r - -» VEND
switching points H
designated? !
i
1
YES !
1
End speed-switching R R
control
[ End ]
[Operation timing]
Axis 3 positioning direction
] P1
600007-=-=-=-=--=--=-=-==---- P4
P3 i1
o
! i1
| [ |
P
P2 Lo
1 [ ]
1 | [ |
| } 70000 :
* Axis 4 positioning direction
0] 20000 60000 80000
] 1 1 [}
: : Speed-swnch-: ::
Vi 1 ingpoint (P2) ;|
1 ] [}
P Speed-switching point
1
sgo0y/ !
_________________ |
\1‘:/‘/ Stop (P1)~
0

Figure 7.29 Servo Program for Speed/Position Switching Control And

Operation Timing
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[Cautions]

(1) The number of controllable axes cannot be changed while control is in
progress.

(2) Designation of position switching points can use a combination of the
absolute data method (ABS[J) and the incremental method (INCJ).

(3) A speed-switching point cannot be designated as an address which
results in a change in travel direction. If the address results in a change
in direction, the error code 215 is stored in the minor error register for
the axis and a deceleration stop occurs.

(4) A maximum of 768 steps (approximately 100 points) can be designated
in a speed-switching control program.

(6) When control is started a check is made to ensure that the end address
lies in the stroke range.
If the check determines that positioning would result in an axis moving
out of the stroke limit range, the error code 106 is stored in the minor
error register for the axis and operation does not start.

(6) Speed switching is not carried out if the travel value between speed-
switching points is so short that the next speed-switching point is
reached while speed switching is still in progress.

(7) If no M code is designated for a speed-switching point, the M code from
the previous point is retained.
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[Program Example]

This program executes speed-switching control under the conditions below.
(1) System configuration
Speed-switching control of Axis 2 and Axis 3.

A171SCPU |A171S|A1S
ENC| Xx10
A172B

L— Start command (X000)

[ 1
MR-[]-BI MR-[]-B| MR-[]-B| MR-[]-Bl

(2) Positioning conditions
(a) The speed-switching control conditions are shown below.

Item Setting
Servo program number No. 500
Controlled axes Axis 2 Axis 3
End address 100000 50000

(b) Speed-switching control start command ....leading edge of X000
(OFF — ON)

(3) Operation timing and speed-switching positions
The operation timing for speed-switching control and the speed-switch-
ing points are shown below.

Axis 3 positioning direction
4

50000 f--------------~==-~-

» AXxis 2 positioning
direction

PC ready (M2000)
Start command (X000)

SVST Instruction &-L
ON

Axls 2 start accept flag

(M2002) oFF A N L______
Axis 3 start accept flag
(M2003) OFF L
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/A CAUTION

/\ The operation that takes place on execution of a skip designated during constant speed
control, when an axis for which "degree" is designated as the unit and which has no stroke
range is included, is described here. If, under these conditions, there is an ABS instruction
following the skip, the final positioning point and the travel distance in the program as a
whole will be the same regardless of whether the skip is executed or not. Examples are
presented below.

(1) When all the instructions after the skip are INC instructions:

Program example Motion when skip is not executed

CPSTART 0 180 [v] 270 [degree]
Axis 1 - % -
Speed 10.000 o v >

INC-1 . e e

Motion when skip is executed
Axis 1, 180.00000 h th k t 100 de r
Skip X100 (when the skip occurs a [degree])

mo-t 280 190 [d
Axis 1, 180.00000 0 100 [degree]

iNC-1 bl gt > N
Axis 1, 270.00000

CPEND

(2) When the instruction immediately following the skip is an ABS instruction
Program example

CPSTARTI Motion when skip is not executed
Axis 1 0 180 350 270 [degree]
Speed 10.000 > > >
INC-1
:::’ " '“°‘°§:’gg Motion when skip is executed
|Nc-: (when the skip occurs at 100 [degree])
Axis 1, 350.00000 0 100 350 270 [degree]
INC-1 . > - -
Axis 1, 270.00000
CPEND Whether or not the skip occurs, the final positioning

point will be the same.

(3) When the instruction immediately following the skip is an INC instruction and there is an
ABS instruction after that

Program example

CPSTART1 Motion when skip is not executed
Axis ! 0 0 180 0 90 [degree]
Speed 10.000; - - > -
INC-1
Axis 1, 360.00000
Skip X100 Motion when skip is executed
INC-1 (when the skip occurs at 80 [degree])
Axis 1, 180.00000 0 80 260 80 90 [degree]
INC-1 > > >~ >
Axis 1, 180.00000| *
ABS-1 At this point there is a motion of 370 degrees, not 10 degrees.
Axis 1, 80.00000]
CPEND

Whether or not the skip occurs, the final positioning
point will be the same.
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(4) Servo program
The servo program No. 500 for speed-switching control is shown below.

<K 500> —|— Stant speed-switching contro!
VSTART £ 2-axis linear interpolation control (absolute data method)
ABS-2 e Axis used.......... Axis 2, Axis 3
Axis 2, 100000 f—— | « End address [A"'s 2..... 100000
Axis 3, 50000 Axis 3..... 50000
Speed 2000 [—— Posltioning speed ....... 2000
VABS jo————— Speed-switching point, speed setting
Axis 2, 4:2:2 Indicated axis number Axis 2
Vigesed Speed-switching points 40000 | 70000
Axis 2 70000 Speed to speed-switching point| 8000 | 5000
Speed 5000
VEND —— End speed-switching control

(5) -Sequence program
The sequence program which runs the servo program is shown below.

Mg039 ,
oMt (M2000+  Tyrns ON PC ready.
| Maor4 (M20an  Turns ON all axes servo start
2 command.
| e Mort ugooo ypore Cpis  weoo 3| Turms ON servo program
No. 500 start command flag
o rser mso1 H J (M501) when X000 turns
' OFF — ON.
13 [ Mioe ML MR R [ svsT s2s 500 H Servo program No. 500 exe-
cution request. -
- —{RsT Ms01 1 Turns OFF M501 on comple-
tion of servo program No.

CIRCUIT END 500 execution request.
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7.15.2 Setting speed-switching points using repeat instructions

Repeated execution between any speed-switching points.

Items Set by Peripherals
Common Arc Parameter Block Others
=
°
=
K]
o
5
-
a| =
S| =
gl 5
Servo Positioning c’::':_z;:::e 2 ) §
Instruction Method Axes F | =
c ol 2
o El o
[ - ol o
o 3 s ol
z s 3 H ol o| | 8| 2] &| & 5
¥ >l 2 ¥ S51E|E|lel3]|8|= g
8 K >| g SlF|F|8|>|a]| 8| o 2 8
2 2138 o £l 2 §==§§°n.§5ﬁ'._'.8 £
8 El 2| E 3l S|I5{Eiz|s|l2|3|5|leiT|3 £
® M"l:"os.m..S"‘a‘.'.”’o;ﬁ's— o
E el E|l=|818|212/8[L|3|sislzel2|l2l8|El%|3 3
HEEIHBEEHEHEHE R B E IR
glI|2|8|a|=|°|<|&|8|8|&|<|8|&|218|Z|0]jc|d|a|a
FOR-TIMES
- - ofafal_
OR-OFF!
= =

[Control Details]

O : Must be set
A : Set if required

Setting the Stant of the Repeated Range

The start of the repeated range is designated using the following instructions:

0

(2)

FOR-TIMES (number of loops setting)
(a) The designated repeated range is executed the set number of times.

(b) The setting range is (1 to 32767) .
An out-of-range setting between -32768 and 0 is controlled as a
setting of 1.

(c) The following devices are available to set the number of repeats:

2) Link register (W)
3) Decimal constant (K)
4) Hexadecimal constant (H)

FOR-ON (loop-out trigger condition setting)
(a) The set repeated range is executed while the designated bit device
is ON.

(b) The following devices are available to set the loop-out trigger
condition:
1) Input (X)
2) Output (Y)
3) Internal reiay (M)/Special relay (SP.M)
4) Latch relay (L)
5) Link relay (B)
6) Annunciator (F)

7-88
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(3) FOR-OFF (loop-out trigger condition setting)

(a) The set repeated range is executed while the designated bit device
is OFF.

(b) The following devices are available to set the loop-out trigger

condition:
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)

Repeated operation using FOR-TIMES, FOR-ON, and FOR-OFF is shown

below.

[Servo Program]

<K 701> —'t"'
VSTART 2)
INC-2 1)
Axis 1, 230000 Condition 1 | Condition 2 | Condition 3
Axis 2, 100000 FOR-TIMES K1 K2 K3
Speed 2000 X010 - ON [X010 — ON
VINC FOR-ON X010 — ON {during first |during third
Axis 1, 40000 from start execution of |execution of
"Speed 2000 3) 3)
F3y 1
L1k o5 X011 - OFF | X011 — OFF
L--2-d X011 — OFF |during first | during third
VINC FOR-OFF | fom start execution of |execution of
Axis 1, 30000 3) 3)
Speed 500 3)
VINC
Axis 1, 20000
Speed 1000
NEXT
VEND
(1) Operation under condition 1
X010 —» ON
X011 —» OFFI
2000 \
1000 | o \
0 ‘ 100000 200000
(2) Operation under condition 2
2000 " X010 — ON \
1000 X011 - OFF ./ \
1 I 1 1
0 ) 100000 200000
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(3) Operation under condition 3

2000 (Minor error 215 generated) ! X010 5 ON !
! X011 — OFF

1000 — — FEEIR T LhE
] 1 1 T e-e--- '%

0 100000 ' 200000

Error generated because the distance to the stop position exceeds the
travel value.

[Program Example]
This program executes repeated speed-switching control under the condi-
tions below.
(1) System configuration
Speed-switching control of Axis 2 and Axis 3.

A1718CPU [A171S]A1S
ENC| X10

Al172B

L. Start command (X000)
* Repeated instruction execution command (X001)

I 1 [ 1 I 1
|Mn-[]-al |MR-[]-B| |MR-[]-Bl lMFl-[]-BI

Axis 1 {A_xi_s o :-;x?s o :Axis

(2) - Positioning conditions
(a) The speed-switching control conditions are shown below.

Item Setting
Servo program number No. 501
Controlled axes Axis 2 Axis 3
End address 230000 | 100000

(b) Speed-switching control start command ...... leading edge of X000
(OFF — ON)
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(3) Operation timing and speed'—switéhing positions
The operation timing for speed-switching control and the speed-
switching points are shown below.

Axis 3 positioning direction
4
100000f ~ -~~~ -~~~ ~"----------- R iy ]
]
1
:
]
]
]
]
50000 ! :
I !
] 1
1 1
1 ]
1 1
] 1
] 1
] 1
+ » AXis 2 position-
v 150000 100000 150000 200000 1 Ing direction
A 1 ) 1 ) ' 1
5000071 | : : : : : ,
| I 1 ]
] 1 t 1
] [} ] 1
] ) ) 1
] ]
| ]
] ]
1 1
. > t
t |
[] |
L 1
PC ready (M2000) \ :
All axes servo start ! L
command (M2042) ' '
1
All-axis servo start : )
accept flag (M2009) ' !
Start commarid {X000) f ' | !
1
SVST Instruction \ : '
Axis 2 start accept flag N 1
(M2002) [
Axls 3 start accept flag } l
(M2003) [
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(4) Servo program
The servo program No. 501 for speed-switching control is shown below.

<K 501> _I—‘ Start speed-switching control
VSTART 5 2-axis linear interpolation control (incremental method)
ING-2 o Axis used.......... Axis 2, Axis 3
Axis 2, 230000 e End address [AX'S 2... 230000
Axis 3, 100000 Axis 3... 100000
Speed 10000 |*— Positioning speed ....... 10000
VINC <+ Speed-switching point, speed setting
Axis 2, 40000 ‘—|_( ¢ Indicated axis ...Axis 2
Speed 40000 o Travel value to speed-switching point ..... 40000
FOR-TIMES K ) """ Number of repeats 2
VINC Speed-switching point and speed setting
Axls 2, 30000 Indicated axis number Axls 2
v?z(e:ed 20000 Travel value to speed-switching point | 30000 | 50000
Axis 2, 50000 Speed to speed-switching point 20000 | 40000
Speed 40000
NEXT <+<— End speed-switching range
VEND |*— End speed-switching control

(6) Sequence program
The sequence program which runs the servo program is shown below.

M2039 .
oMl (M2000-  Tyrns ON PC ready.
M9074
2| (M2049 Turns ON all axes servo start
command.
X0000 M2074 M2009 M2076
4 b—— —— —t {rLs  Msto H) Turns ON servo program
No. 501 start command flag
M&10 (M511) when X000 turns
1M} {
— SET  M511 H OFF — ON.
o s ML N W [svsT szs 501 H Servo program No. 501 exe-
cution request.
- [RsT M511 H Turns OFF M511 on comple-
tion of servo program No.
CIRCUIT END 501 execution request.
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7.16 Constant-Speed Control

(1)

()

(3)

(4)
()
(6)

After a single control start, positioning control is executed using the
designated positioning method and positioning speed to the preset pass
point.

The positioning method and positioning speed can be changed for each
pass point.

Set the following parameters with the servo program.

¢ pass point

e positioning method from one pass point to the next pass point.
 positioning speed from one pass point to the next pass point.
Repeat instructions permit repeated control between any pass points.

M code and torque limit value can be changed at each pass point.

From one to four axes can be controlled.

[Procedure to Write Servo Programs]
The method to write servo programs for constant-speed control is shown

below.

[Procedure] [Example: Servo program for 2-axis
C Start ) constant-speed control]

Designated constant-speed Point <K 1> _|_

controlled axes and speed 4| CPSTART2
Axis 2,
Axis 3,
Designate all pass points Resultant speed 10000 | (PLS/sec)

s 1| ABS-2

Designate positioning ‘ Axis 2, 40000 | (PLS)
method R | Axis 3, 60000 | (PLS)
! ABS-2
Axis 2, 60000 { (PLS)
T Axis 3, 60000 | (PLS)
------ -» | Resultant speed 16000 | (PLS/sec)
——3] ABS-2
_______ Axis 2, 100000 | (PLS)
Axis 3, 80000 | (PLS)

4 CPEND

{End constant-speed control [—onw—J

C

End D)
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[Operation Timing]
.The operation timing for constant-speed control is shown below.

[Example: Operation timing for 2-axis constant-speed control]

Axis 3 positioning direction

4
80000 [ --vccovonanannn P3
1
eoooo | ... Pl o g7
Lo :
| ' ]
1 t t
] I ¥
) I l
i 100000 o o
Positioning speed /: ;\ > Axis 2 positioning direction
-axis i | ]
{ﬁ{etﬁ',&iﬁ'(fn""“' \?\ 40000 ' :6°°°° Speed after speed switching
1 1
15000} - -+ - - - - - L
Set speed
10000} - -

i il sl
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[Caution]

(1) The number of controllable axes cannot be changed while control is in
progress.

(2) Positioning control to the pass points can use a combination of the
absolute data method (ABS[J) and the incremental method (INCL).

(3) A pass point can be designated as an address which results in a change
in travel direction.
However, a servo error or some other error may occur if acceleration
processing occurs at a pass point for 1-axis constant-speed control but
no acceleration or deceleration processing occurs at the pass point for
2- to 4-axis constant-speed control.

(4) Speed change is possible after start

Note the following points when changing the speed. v

(a) If constant-speed control includes circular interpolation using center
point designation '
Error compensation (see Section 4.4.3) may not function normally if
the speed is changed when a discrepancy (within the allowable error
range for circular interpolation) exists between the designated end-

. point address and the arc path calculated from the start address and

center-point address.
Therefore, if the circular interpolation using center point designation
positioning method is used under constant-speed control, ensure
that the set start address, center-point address, and end address lie
correctly on the arc.

(b) If both a servo program and the DSFLP/CHGYV instructions are used
for the speed change in the same program
The lower of the speed changed by the DSFLP/CHGV instructions
and the speed set by the servo program is selected.
The DSFLP/CHGYV instructions are executed if the changed speed
is lower than the speed set in the servo program; otherwise the
DSFLP/CHGYV instructions are not executed.
1) If DSFLP/CHGV changed speed>servo program set speed

The speed set in the servo program is selected.

\/
f

Speed in servo program

DSFLP/CHGYV instructions changed speed

Speed change to servo program commanded speed
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2) If DSFLP/CHGYV changed speed<servo program set speed
The speed changed by the DSFLP/CHGYV instructions is valid.

v

4 Speed change due to commanded speed in servo program

(speed set by the DSFLP/CHGYV instructions is valid)

>t
Speed change by DSFLP/CHGYV instructions
(no change as speed exceeds servo program commanded speed)

(5) An overrun occurs if the distance remaining to the final positioning point
when the final positioning point is detected is less than the deceleration
distance at the positioning speed (commanded speed). .

If an overrun occurs, the error code 211 (overrun error) is stored in the
minor error register for the axis.

(6) A maximum of 768 steps (approximately 100 points) can be designated
in a constant-speed control program.

(7) If positioning moves outside the stroke limit range after control is started,
the error code 106 is stored in the minor error register for the axis and
a deceleration stop occurs.

(8) The minimum travel value between constant-speed control pass points
is determined as follows:

| Commanded speed x 0.02 < Travel distance (pulses) |

Positioning speed drops if the distance between pass points is extremely
short.

--Example---------=-c-----oom oo 1

If pass points are set at 1-pulse intervals, the positioning speed be-
comes 280 pps, regardless of the commanded speed setting.

r
]
]
]
]
]
L
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]
7.16.1 Setting Pass points using Repeated Instructions

This section describes the method of designating the pass points used for
repeated execution between pass points.

Items Set by Peripherals
Common Are Parameter Bilock Others
=
k-4
]
o
a
-] &
2| E
-EI-
HE
Servo Positioning c’i‘:"::g;:::. E 5%
Instruction Method Axss s I
= ol &
. 2 HE
5 3 E a
2 AR s 000238,':" s
* =12 K SIE|El8|sl2ls E
3 K3 >| g SlFrlF| 8]l>la] @ 2 °
- > =1 = -| al> a| = El2) 8§ 14
] 213 18 E|l =z =l 8|8 E|S|lu| 8} S £
= o| 2 =] e S| EIEI 2| 2| 5| E| 2| el & =
b s:.E. J| » el2|518|8| 213821513 5
A I NP HEHHHEEEHEHHEIEIRE
= sl ol BlIE|2l|2]lE|e|le|e|B|5lel2|s]e]|e|lele
AEEIHHEEHEIE I HH I HEHHE S IR
S| 21 2|8l &|=|8|3|&|S818|&|2{8|&l2|a&|<|a|®|8|E]4
FOR-TIMES
[For-oN] - - ofpAataAl
[FoR-oFF |
NEXT —_ —
————

O: Must be set
A: Set if required

[Control Details]

Setting the start of the repeated range

The start of the repeated range is designated using the following instructions:
(1) FOR-TIMES (number of loops setting)
(a) The designated repeated range is executed the set number of times.

(b) The setting range is (1 to 32767).
If an out-of-range setting between -32768 and 0 is designated,
control is executed with a setting of "1".

(c) The following devices are available to set the number of repetitions:
1) Data register (D) Indi . .
ndirect designation
2) Link register (W) > g
3) Decimal constant (K)
4) Hexadecimal constant (H)

(2) FOR-ON (loop-out trigger condition setting)
(a) The set repeated range is executed while the designated bit device
is ON.

(b) The following devices are available to set the loop-out trigger condi-
tion:
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)



7. POSITIONING CONTROL

(3) FOR-OFF (loop-out trigger condition setting)
(a) The set repeated range is executed while the designated bit device
is OFF. '

(b) The following devices are available to set the loop-out trigger condi-
tion:
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)

Repeated operation using FOR-TIMES, FOR-ON, and FOR-OFF is shown
below. :

[Servo Program}

+

CPSTART2 2)
Axis 1, 1)
Axis 2, Condition 1 | Condition 2 | Condition 3
Resultant speed 1000 FOR-TIMES K1 K2 K3
ABS-2 X010 — ON
 Axis 2, 20000 FOR-ON :(010 ? ?N durlngt.flrst ¢ |second
1) rom star execution of |~ ~ . tion of
beetad r====" 3)
L2) ! 3)
INC-2 ST X011 - OFF [X011 — OFF
Axis 1, 30000 during first | during
Axis 2, 0 FOR-OFF fxrg;: s;;r?FF execution of |second
INC-2 3) 3) execution of
Axis 1, 20000 3)
Axis 2, 20000
NEXT
CPEND
Repeat 3)
Axis 2
A
Operation Under Condition 3 e
_______________________________________________ '_ _————— ’
Operation Under Condition 2 '
Y/ > !
it : ! :
50000  ©Operation Under Condition 1 ' , '
--------------------- o i : |
t ¢ 1 | '
1 1 [} [} 1
| 1 | [} 1
] ] | | |
—————————— 1 1 | ! 1
I 1 i ' I | )
] 1 t t [} [} ]
| 1 ] | | | ]
| 1 | | | | ] R
e t————t—— t—————— e p——p————————t———+ > Axis 1
0 100000 200000
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[Program Example] _
This program executes repeated constant-speed control under the conditions
below. ‘
(1) System configuration
Constant-speed control of Axis 2 and Axis 3.

A171SCPU |A1718|A1S

ENC{ X10
A1728

L Start command (X000)
| o | 1 1
MR-[1-B| [MR-[}-B| [MR-[]-B] [MR-[ ]-BI

3

(2) Positioning conditions
(a) The constant-speed control conditions are shown below.

Item Setting
Servo program humber No. 510
Controlled axes Axis 2, Axis 3
Positioning speed 10000

(b) Constant-speed control start command .... leading edge of X000
(OFF —» ON)
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(3) Operation timing
The operation timing for constant-speed control is shown below.

Axis 3 positioning direction
I Y
100000 {--ccrm e m e et c e e e e e e e e e e o
1
]
80000 |- e o e e e e ememeiie :
. 1 ' 1
1 1] ]
1 ] ]
60000 f-------------------------- ! ! !
I ] ] ] 3
I ] ] [} [}
40000 |- oo : P Voo
[} [} t ] t ]
Radius ! v oo
20000 1------ - ==X 20000 ! ! ! ' !
1 1 ] I ] 1
] ] ] 1 : ] ] ] :
M M N S S L .
50000 100000 150000 200000 ) Axis 2 po-
v ! | sitioning
! 1 direction
10000 : \ :
1 \\ 1
| \
| A
I 1
1 [}
1 1
I [l
[/ \
| ] ot
I ]
I 1
] ]
T B
PC ready (M2000) —! : :
All axes servo start command ' :
(M2042) j . 1
All-axis servo start accept flag : :
(M2009) ! :
t
Start command (X000) —1 : : :
] 1
SVST Instruction : :
Axis 2 start accept flag (M2002) ﬂ !—
]
Axis 3 start accept flag (M2003) L___.
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(4) Servo program

The servo program No. 510 for constant-speed control is shown below.

10000

40000
20000

30000

20000
20000
20000

+«— Start constant-speed control
Axes used.............. Axis 2, Axis 3

[ e

T

Positioning speed...10000
— Pass point setting

[*— Number of repetitions 4

Pass point setting

Clrcular interpolation
Po';l‘ttl:::’ng 7;:.’:,'; ol;:lt‘l?nr Control Using Radius
Designation
Travel | Axis 2 30000 20000
value [ axis 3 ) 20000

e ENd constant-speed range
l—— End constant-speed control

<K 510> ——
CPSTART2
Axis 2,
Axis 3,
Speed
ABS-2
Axis 2,
AXxis 3,
FOR-TIMES
INC-2
Axis 2,
Axis 3,
INC
Axis 2,
Axis 3,
Radius
NEXT
CPEND

(6) Sequence program
The sequence program which runs the servo program is shown below.

M9039 .
o Ht (M2000-  Turns ON PC ready.
Mo074 . Turns ON all axes servo
2 M20427  start command.
4 X?°°° ':“:90" “:‘:2°°° :J:9076 —PLs  MseoHY Turns ON servo program
No. 510 start command flag
1 rser msetH ) (M561) when X000 turns
) - OFF — ON.
1a LJ10074 MBe1  M2002 M2003 [svsT J2is 510 1  Servo program No. 510 exe-
' ' cution request.
L [RST M561 H  Turns OFF M561 on com-
pletion of servo program
CIRCUIT END No. 510 execution request.
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"~~~
7.16.2 Speed switching during instruction execution

The speed can be designated for each pass point during a constant-speed
control instruction.

The speed change from a point can be designated directly or indirectly in the
servo program.

[Cautions]

(1) The speed can be changed during servo instruction execution for 1- to
4-axis constant-speed control.

(2) The speed command can be set for each point.

(3) The speed-switching point designation flag M2016 (see Section 3.2.6)
can be turned ON before control is started to set the desighated speed-
switching point as the end point for the speed change.

The speed change timing is shown below for the cases where the
speed-switching point designation flag M2016 is ON and OFF.
(a) M2016 is OFF '

The speed change starts at the designated speed-switching point.

Y
& Speed change end point

Speed
change
start point

>t

Designated speed-switching point
(b) M2016 is ON
The speed change ends at the designated speed-switching point.

A
Vi Speed change end point

Speed
change
start point

Designated speed-switching point

> t
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[Program Example]

This program turns ON M2016 during constant-speed control instruction

execution and changes the speed, under the conditions below.

(1) System configuration
Switches speed for Axis 1 and Axis 2.

A171SCPU |A1718]|A1S

ENC| X10
A172B

(.

Positioning start command (X000)

[
IMR[]Bl lMR[]Bl |MR[]B‘ IMR[]-BI

|Ax|- B .XXTEMB' i |Axgﬁ> A)ﬂé@

(2) Positioning conditions
(a) The speed switching conditions are shown below.

Item Setting
Servo program 310
number
Positioning speed : 10000
Positioning 2-axis linear C::;‘r:a'c'er‘rt:;fo';?:n 2-axis linear | 2-axis linear
method interpolation dgesignatio':m interpolation | interpolation
Pass point Axis 1 20000 30000 40000 50000

Axis 2 10000 20000 25000 40000

(b) Constant-speed control with speed switching start command ....

leading edge of X000 (OFF — ON)
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(3) Operation timing and speed-switching positions
The operation timing and positions for speed switching are shown below.

Axis 2 positioning direction
4
P4
400007~ """ T T T ST TS oSS oSS mmmm s mm o A
:
;
]
P3 l
; """ \ ;
] ]
200007~ ~-------------_= 3 " ' !
1 ! ]
1 ] ]
] t ]
]
o ____ Py ;Ce'nter: !
: ; point | !
[} [} [} ]
] ] ] ]
! ! ! ! _ Axis 1 positioning
20000 40000 ! direction
| : :
Vi l i
3 ] ]
] 1 1
00
15000 : /'-‘—\\ :
10000+ ' \
[l ]
[/ )
| ] > t
I 1
t 1
] ]
Speed-switching designation flag | ' !
(M2016) ! [
PC ready (M2000) - : '
] 1
All axes servo start command (M2042) j : '
1 1
All-axis servo start accept flag (M2009) : :
[} 1
Start command (X000) —1 i : . L
. ] 1
SVST instruction : ;
Axis 1 start accept flag (M2001) 1 .L—'—'—"—
Axis 2 start accept flag (M2002) I—
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(4) Servo program
The servo program No. 310 for speed switching is shown below.

<K 310> -—1—
CPSTART2
Axis 1
Axis 2
Speed 10000
ABS-2 ——— P1 designation
Axis 1, 20000
Axis 2, 10000
ABS ™ o P2 designation
Axis 1, 30000
Axis 2, 20000
Center 1, 30000
Center 2, 10000
ABS-2 — P3 designation
Axis 1, 40000
Axis 2, 25000
Speed 156000 Speed change
ABS-2 l———— P4 designation
Axis 1, 50000
AXxis 2, 40000
CPEND
I

(5) Sequence program
The sequence program which runs the servo program is shown below.

X0010 ' Turns ON speed-switching
ot {seT M2016H point designation flag (M2016)
M9039 when X110 turns OFF — ON.

} {|
2 Ht (M2000~ Turns ON PC ready.
M9074 p Turns ON all axes servo start
s M2042 ommand.

Yml {PLs M550 1H Turns ON servo program No.
M550 310 start command flag
13 | rser  mss1 H ) (M551) when X000 turns OFF
— ON.
PR A, Al f svsT J1J2 sto H Servo program No. 310 execu-

tion request.

- {RST M55t - Turns OFF M551 and M2016
on completion of servo pro-
L [RST M2016H gram No. 310 execution re-
quest.

CIRCUIT END
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L ]

7.16.3 One-axis constant-speed control

Constant-speed control for the one axis designated with the sequence pro-
gram positioning commands.

Items Set by Peripherals
Common Arc Parameter Block Others
[
2
kS
o
s
5|2
ol £ £~
£ls
al| &
ol 2 y
Servo Positioning c’:‘:":::;:::e E ] §
' - =
Instruction Method Axes = ol »
c o 2
k] £l e
S 3 ® I et
z ; .§ - ol e|le|8lsl8 & T
x 3 3| E|E|®l 3] 8 c
3 Zlea S| S| E|E| 8f{s) 2|5 4
8 AK] >l e F|lF|el>la] o Sle
2 H =| £ -1 B ol = £l 2 sl 2
m s| T =Z|° i 2|l =| 5| 5§ 2| s =11 gl =
- =l 8| e Ela Ele|E|e|le|a|E|lo|W|E® 5| &
H ls Bl E S o|lS|E|lE|=|e|[S5|=|e|c] S| =
-1 = z aljale|lela|2 e ® glo
HERHHEHAEHBHHEHEEHEEBEEEHHERE gl 3
HEEHHHEEEHEHEHHH B EHHEHEHEEE R
&l | <|d|a|=|2|<|&|S]|8|&|<2|8|2|2{8|%|4|8|8|a|a|E|&
Start ICPSTART1| - 1 AloO (o] A|A|A|A|A|A A Al A A
End ICPENDI — —_ A oK
Pass Absolute data 1 o|o AlA A A
point [INC-1} Incremental 1 oo AfA A A
—

O : Must be set
A : Set if required

[Control Details]

Starting and ending one-axis constant-speed control

One-axis constant-speed control is started and ended using the following
instructions:
(1) CPSTARTI1
Starts one-axis constant-speed control. Sets the axis nhumber used and
the commanded speed.

(2) CPEND
Ends the one-axis constant-speed control which was started using
CPSTART1.

Positioning control method to the pass point

The positioning control to the point where control is changed is designated
using the following instructions:
(1) ABS-1/INC-1

Designates one-axis linear positioning control.

See Section 7.2 "One-axis Linear Positioning Control" for details.
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[Program Example]

This program executes repeated onhe-axis constant-speed control under the
conditions below.
(1) System configuration

Constant-speed control for Axis 4.

A171SCPU |A171SA1S
ENG| X10
A172B
T—— Positioning start command (X000)
| 1 | 1

MR[]B MR-[J-B] [MR-[]- MR[]Bl
:
]

Axusﬁg Axisé‘) Axig) 'R;l; T

(2) Positioning conditions
(a) The constant-speed control conditions are shown below.

Item Setting

Servo program
number 500
Controlled axis AXxis 4
Positioning speed 10000
Number of repetitions 100

P1 -1000
Pass point P2 2000
travel value

P3 -2000

P4 1000

(b) Constant-speed control start command .... leading edge of X000

(OFF — ON)

(8) Details of positioning operation

No. of repeats I
b

100 Return .
Oout

]

[}

'

Return
Out

i Return
Out

Return
Out

-

*> Address
-1000 0 1000

7-107



7. POSITIONING CONTROL

(4) Operation timing ,
The operation timing for servo program No. 500 is shown below.

1 1 . 1

V4 P1 P2 P3 4

1
ot

1) repeated P.
T -

ol S\ T

A VA W

-10000 7

PC ready (M2000)

All axes servo start command (M2042)

All-axis servo start accept flag (M2009)

Start command (X000)

ij”

SVST instruction

L—-,

Axis 4 start accept flag (M2004)

(5) Servo program
The servo program No. 500 for constant-speed control is shown below.

<K 500> -—|—

CPSTART1 ———— Start constant-speed control
Axis 4 Axis used............... Axis 4
Speed 10000 f————positioning speed............... 10000
INA(;; 4, -1000 L One-axis linear positioning control
FOR-TIMES (0 Axis used............... Axis 4
K 100 ¢ Positioning address............ -1000

INC-1 -~ Set 100 repeats
Axis 4, 2000 ._—.l_

One-axis linear positioning control

»j\():(i; 4, -2000 {. Axis used............... Axis 4
NEXT e Positioning address............ 2000
INC-1 — One-axis linear positioning control
Axis 4, 1000 (- Axis used............... Axis 4
CPEND « Positioning address............ -2000
| —— End repeated region

One-axis linear positioning control
[. Axis used............... Axis 4

¢ Positioning address............ 1000
End constant-speed control
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(6) Sequence program
The sequence program which runs the servo program is shown below.

M0039

al (M2000- Turns ON PC ready.
M9074
o HiF (M2042- I::::\a?:: all axes servo start

X000  MO074 M2009 MB8076
mL — | { | i |

{pLs Mseo H Turns ON servo program
}No. 500 start command flag

y | MSS0 [seT  wset HJ (M561) when X000 turns
OFF — ON.
. | M0Te MeeT  Maood [ svsT J4 S0 H Servo program No. 500 exe-
cution request.
- [RsT Mse1 H Turns OFF M561 on comple-
tion of servo program No.
CIRCUIT END 500 execution request.
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Constant-speed control for the two, three, or four axes designated with the

sequence program positioning commands.

7-110

O : Must be set
A : Set if required
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7.16.4 Two- to four-axis constant-speed control
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[Control Details]

Starting and Ending Two- to Four-Axis Constant-Speed Control

Two-, three-, or four-axis constant-speed control is started and ended using
one of the following instructions:
(1) CPSTART2

Starts two-axis constant-speed control.

Sets the axis humbers used and the commanded speed.

(2) CPSTARTS3
Starts three-axis constant-speed control.
Sets the axis numbers used and the commanded speed.

(3) CPSTART4
Starts four-axis constant-speed control.
Sets the axis numbers used and the commanded speed.

(4) CPEND .
Ends the two-, three-, or four-axis constant-speed control which was
started using CPSTART2, CPSTARTS3, or CPSTART4.

Positioning Control Method to the Pass Point

The positioning control to the point where control is changed is designated
using the following instructions:
(1) ABS-2/INC-2

Designates two-axis linear interpolation control.

See Section 7.3 "Two-axis Linear Interpolation Control" for details.

(2) ABS-3/INC-3
Designates three-axis linear interpolation control.
See Section 7.4 "Three-axis Linear Interpolation Control" for details.

(3) ABS-4/INC-4
Designates four-axis linear interpolation control.
See Section 7.5 "Four-axis Linear Interpolation Control" for details.

(4) ABS/INC ./~
Designates circular interpolation control using auxiliary point designa-
tion.
See Section 7.6 "Circular Interpolation Using Auxiliary Point Designa-
tion" for details.

(5) ABS/INC 2 |, ABS/INCC) , ABS/INC <« , ABS/INC >
Designates circular interpolation control using radius designation.
See Section 7.7 "Circular Interpolation Using Radius Designation" for
details.

(6) ABS/INC - , ABS/INC v
Designates circular interpolation control using center point
designation.
See Section 7.8 "Circular Interpolation Using Center Point
Designation" for details.
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[Program Example]

(1) This program executes two-axis constant-speed control under the con-

ditions below.
(a) System configuration
Constant-speed control for Axis 2 and Axis 3.

A171SCPU [A1715]|A1S

ENC]  X10
A172B .

L‘- Start command (X000)

I 1 [ |
MR-[]-BI MH-[]-Bl |MH-[]-B| |MR-[]-B|

Axis|  laxis]  laxs|  iaxis
1 2 i3 s

]
1 1
[ g b ——— ’

(b) Positioning conditions
1) The constant-speed control conditions are shown below.

Item Setting
Servo program 505
number
Positioning speed 10000
Positioning 2-axis linear Circular Interpolation 2-axis linear
method interpolation Using Radius Designation interpolation
.. |Axis 2 30000 50000 90000
Pass point
Axis 3 30000 50000 100000

2) Constant-speed control start command .... leading edge of X000

(OFF —» ON)
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(c) Servo program
Servo program No. 505 for constant-speed control is shown below.

<K 505> —|—
CPSTART2 j— Start constant-speed control

Axis 2 [ AXxis used............... Axis 2, Axis 3

Axis 3 [—Positioning speed............ 10000

Speed 10000 Two-axis lingea:) interpolation control
ABS-2 — polatioh cc

Axis 2, 30000 Positioning address Axis 2....30000

Axis 3, 30000 Axis 3....30000
ABS ™\ — Circular Interpolation control

Axis 2, 50000

Axis 3, 50000 Positioning address :XTS zggggg

Radius 20000 Radius 20000 XI8 3....
ABS.2 o—l ...................

Axis 2, 90000 Two-axis linear interpolation control

Axis 8, 100000 Positioning address Axls 2....90000
CPEND '—‘" Axis 3....100000

| End constant-speed control

(d) Sequence program
The sequence program which runs the servo program is shown

below.
M2039
ol (M2000- Turns ON PC ready.
M2074
, (M2049- I::\;;r: all axes servo start
_xiqooo MQ074 MR00D Mbore L HY Turns ON setrvo program
4 r 1T 11 1F LPLS M550
M550 No. 505 start command flag
1 H [SET Mssi H (OI\I'I=E;=51) Vé:len X000 turns
- ON.
M9074 M551 M2002 M2003 K
13 HI { ——H——3F [ svsT Jass sos H Serve program No. 505 exe-
cution request.
o —{RsT M55t 4 Turns OFF M551 on comple-
tion of servo program No.
CIRCUIT END 505 execution request.
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[Program Example]
(2) This program executes four-axis constant-speed control under the con-
ditions below.

(a) System configuration
Constant-speed control for Axis 1, Axis 2, Axis 3, and Axis 4.

A171SCPU |A171S|A1S

ENC| X10
A172B

1— Start command (X000)

[ 1 I | N |
|MR-[]-B| MR-[]-B| [MR-{1-B| MR[]BI

(b) Positioning details
The positioning by the Axis 1, Axis 2, Axis 3, and Axis 4 servomotors
is shown in the diagram below

Figure 7.30 Axis Configuration
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Axis 2 positioning direction
(Forward direction)
4

110000
Axis 3 positioning direction
(Forward direction) 4

10000 1
15000 N >
AN
5000 N,
T ~
i N
| JRN
Axis 4 positioning direction Axis 1 positioning
T (Forward direction) direction
. (Forward direction)
(Reverse direction)« t } t t } t } } } t } >
5000 10000
v

{Reverse direction) (Reverse direction)

Figure 7.31 Positioning by Four-Axis Constant-Speed Control

(c) Positioning conditions
1) The constant-speed control conditions are shown below.

Item Setting
Positioning speed 10000
Positioning 4-Axis Linear 4-Axis Linear 4-Axis Linear
method Interpolation Interpolation Interpolation
Axis 1 3000 5000 5000
Pass point |AXis 2 4000 3500 3500
Axis 3 4000 -4000 3000
Axis 4 4000 -6000 6000

2) Constant-speed control start command .... leading edge of X000
(OFF — ON)
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(d) Servo program
The servo program No. 506 for constant-speed control is shown

below.
<K 506> —— ,
CPSTART4 ——— Start constant-speed control
Axis 1 Axes used... Axis 1, Axis 2 , Axis 3, Axis 4
AXis 2
Axis 3
Axis 4
Speed 10000 ————— Positioning speed...... 10000
INC-4 -~ Four-axis linear interpolation control (P1)
e b o Axis 1........3000
Axis 3 4000 Positioning address | AXis 2........ 4000
Axis 4, 4000 Axis 3........ 4000
INC-4 — _Axis 4........4000
Axis 1, 5000 Four-axis linear interpolation control (P2)
Axis 2, 3500 (Axis 1........5000
Axis 3, -4000 .
Axis 4, -6000 Positioning address | AXis 2........3500
INC-4 Axis 3........ -4000
Axis 1, 5000 LAXis 4........-6000
Axis 2, 3500 — Four-axis linear interpolation control (P3)
Axis 3, 3000 AXis 1........5000
Axis 4, 6000 -
CPEND Positioning address | AXis 2........3500
Axis 3........ 3000
l \ Axis 4........ 6000

— End constant-speed control

(e) Sequence program
The sequence program which runs the servo program is shown

below.
MQ039
o HI (M2000- Turns ON PC ready.
M9074 , Turns ON all axes servo start
2 {M2042 command.
o [Afpon_Mgor4_ oo ygors Cris  wsso 1 Tums ON servo program
M550 No. 506 start command flag
11 _“ [SET M551 ).. (M551) When XOOO turns
M9074 MS51  M2001 M2002 M2003 M2004 K OFF - ON.
13 M} {1 H——F——F———F [ sVST J1J20304 508} Servo program No. 506 exe-
cution request.
- {rsT M55 H Turns OFF M551 on comple-
_ tion of servo program No.
CIRCUIT END 506 execution request.
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... _______________ ]
7.16.5 Pass point skip function

This is a function whereby, by setting a skip signal for each pass point
associated with a constant speed control instruction, positioning at the current
point can be canceled and positioning carried out at the next point.

[Data setting]
(1) Skip signal device
The following devices can be designated as skip signal devices.
X,Y,M, TC, TT, CC, CT, B, F

[Notes]

(1) If absolute circular interpolation is designated at or beyond the point
where the skip signal was designated, set absolute linear
interpolation up to that point. Otherwise, an error occurs and
operation stops.

(2) When a skip signal is input at the final point, deceleration to a stop
occurs at that point and the program is ended. :

[Program example]

<K 0>—|—

CPSTART2 Point 1 Skip Point 2
Axis 1 v positioning signal ON Positioning
Axis 2 processing 19 “processing
Speed 10000 4 Y

1| ABS-2 ! '
Axis 1, 100000 ' ‘\\
Axis 2, 200000 | L \ t
Speed 10000 ! H
skip X200 : :
2| ABS-2 SVST 1 . .
Axis 1, 200000 [ 1 I
Axis 2, 200000| Startaccept i
Speed 15000 gkip signal 1
GPEND (X100)
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7.16.6 FIN signal wait function

[Data setting]

[Notes]

[Program example]

This is a function whereby, when the FIN wait function is selected and an M
code is set for each point on the way, the end of processing of each point on

the way is synchronized with the FIN signal, and positioning at the subsequent
point is carried out when the FIN signal comes ON.

(1) When the FIN signal wait function is selected, the fixed
acceleration/deceleration time method is used.
Set the acceleration/deceleration time within the range 1 ms to 5000
ms in the servo program by using the "FIN acceleration/deceleration”

option.

Indirect setting is also possible by using D and W devices (1 word).

(1) If the acceleration/deceleration time designation is outside the
permissible range, the servo program setting error “13" will occur on
starting and control will be performed with an
acceleration/deceleration time of 1000 ms.

(2) When interpolation is performed, the M code output in progress signal
is output for all interpolation axes. In this case, turn ON the signal for
one of the interpolating axes.

(3) When an M code is set at the final point, positioning is completed
after the FIN signal has gone from OFF to ON to OFF.

<K 0> —'—
Currently
CPS_TARTZ executed point X 1A war 2\
Axis 1 M cod !
Axis 2 copis 1 1 X
Speed 10000 M code output ! :
FlN acceleration/ 100 [ms] in progress | 1
deceleration P-S H
1| ABS-2 FIN signal
AXxis 1, 200000 S-P Explanat
Axis 2, 200000 =xprangiony.
M code 10 1. When the positioning at point 1 starts, an M code is
2| ABS-2 output and the M code output in progress signal
Axis 1, 300000 comes ON.
Axis 2, 250000 2. On receiving this signal, the relevant processing is
M code 1 performed at the PC, and then the FIN signal is
3] ABS-2 switched ON. Operation does not proceed to the
Axis 1, 350000 next point until the FIN signal comes ON.
Axis 2, 300000 3. When the FIN signal is turned ON from the
M code 12 programmable controller, the M code output in
4 AB_S-2 progress signal goes OFF.
Axis 1, 400000 4. After the M code output in progress signal has gone
Axis 2, 400000 OFF, the FIN signal is turned OFF from the
CPEND programmable controller. After that, positioning at
| the next point, point 2, starts.
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POINTI

The fixed acceleration/deceleration method is a type of acceleration/de-
celeration processing whereby even if the command speed changes,

the. time taken up by acceleration/deceleration remains fixed.
v ‘

5

-]
---4
SR 2
1
I 3

1
t
I
1 e .
!
: |
| '

-t

Fixed acceleration/
deceleration time.

(1) When the fixed acceleration/deceleration method is used, the fol-
lowing processing and parameters are invalidated.
¢ Rapid stop deceleration time in parameter block
¢ Completion point designation method for speed change point
¢ "S" curve acceleration/deceleration

(2) When the type of positioning operation shown below (constant
speed control) is performed, the speed processing for each axis is
as shown below.

Y v
4 4
Ay Axis 1
Axis 2 E Address Ax
»t
1A "
» X Lo
Axis 1 Ax ' !
v '
Positioning operation Y ' E
P
! 1
Axis2 |}
Ve Address Ay
) 1 »t
Ay

Constant speed control processing of
each axis
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L ]
7.17 Position Follow-Up Control

After a single control start, positioning occurs to the address set with the word
device of the servo system CPU designated in the servo program.
Position follow-up control is started using the PFSTART servo program

instruction.
Items Set by Peripherals
Common Arc Parameter Block Others
=
2
5
Q
5
-
2| 2
£l -
g3
(-]
Servo | Positioning | Jemberof £ 5|5
E I3
Instruction Method Axes = S| &
[ |- -4
° El o
6 H s 21 2
z AR e o]l ol o] 8] 31 8 K]
¥ =l 4 s S1E|E|8|ls| &%
[ | o >| & SlFE|F|2]l>]1a] 8l o ®
3 2| o =| 3 - el e|B]| =] el E] 2 b4
o 3| o E| & ElE|lz2|le|e|a|lE|lo|lwis €
H El2|E o sl S| E|lS|E|e|l5|5|e|ca =
- 2l &|lFl el ol & L e B 1 N I 4 sla|le 3]
£ SlE|lEj=1 8188 5|8|oielels| S| e]le|l2]|= v
,,5530‘,-:_.-20130—‘,-03:0‘:»
s| %3] sl 2|2|s|5|8|&8[s|al8|8{&s|s|&|2|e|s|=|a
n.é-tonip-ntmoow-tnmn-n(momw
PESTART Absolute 1 AJOo]|J]oOo]|]oO A A A|AJA|A}A A A| A |OK
—_—

O : Must be set
A : Set if required

[Control Details]

Control Using PFSTART Instruction

(1) Positioning to the address set with the word device of the servo system
CPU designated in the servo program.

(2) Position follow-up control is executed until the stop instruction is input.
If the word device value changes while control is progress, positioning
is executed to the changed address.

Positioning address
v / changed during follow-up

_________ -~ | control
AY
AY
'
/ \ 1\ > t

address changed to B (return

i

I

I

|

E Before reaching A, positioning
i

X direction)

Positioning address A X B
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[Cautions]
(1) The number of controllable axes is limited to one.

(2) Only the absolute data method (ABSL]) is used for positioning control to
the pass points.

(3) The speed can be changed after control is started.
The changed speed remains valid until the stop command is input.

(4) Setthe positioning address in the servo program using indirect designa-
tion with the word devices D and W.

(5) Use only even-numbered devices for indirect designation of positioning
addresses in a servo program.
If odd-numbered devices are used, when an attempt is made to start the
control error 141 occurs and control does not start.

(6) Positioning speeds can be set in the servo program using indirect
designation with the word devices D and W.
However, this set speed is valid only at the start of position follow-up
control (on execution of SVST, DSFRP instructions) and the speed does
not change if the indirect designations are changed while control is in
progress.

[Program Example]
(1) System configuration
Position follow-up control of Axis 3.

A171SCPU A1718 | A1S

ENC | Xi0
A172B

t— Positioning start command (X000)
I ] | 1 I 1
MH[]B' MR[] MR-[ -8 MR[]B

MS& Ax.é A@g ) Aag

(2) Positioning conditions
(a) The position follow-up conditions are shown below.

Item Setting
Servo program number 100
Controlled axis Axis 3
Positioning address D50
Positioning speed 20000
(b) Position follow-up control start command .... leading edge of X000
(OFF —» ON)
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(3) Operation timing
The operation timing for position follow-up control is shown below.

\'J Command in-position
/—\( set value
]
¥ L) > t
I ) [} l\ ’I
] " ] 1
] [N} ] I
] [N ] [}
] [N ] [N
] [N ] [N}
] [N 1 [N
Positioning address (D50
g ®soy X X X
PC ready (M2000) ] X i ii
] [N ] Lt
PCPU ready (M9074) ] ' I 0
All tart command ; s -
axes servo s mman
M20e2) — 1 |
All-axis servo start accept flag | ! e n
(M2009) —J-—o—l 't t I
Start command (X000) - : r—— r
H [N 1 [N}
SVST instruction [] ; — -
Start accept flag (M2001+n) ] ! "o " L
I

Positioning start completed | noo
]
]

(M1600+20n) !

1
I
1
Positioning completed ! ﬂ—:J_.\__
(M1601+20n)
Command in-position _—l__r_L______J—I__

(M1603+20n) !
Stop command (M1800+20n) T
Complete signal OFF command '
(M1804+20n) T
M code J{
Torque limit value X

(4) Servo program
The servo program No. 100 for position follow-up control is shown below.

<K 100> —|—

PFSTART l——— Position follow-up control
Axis 3, D 50p | Axes used ............. Axis 3
Speed 20000}« I Positioning address . . ... D50
Speed .................. 20000
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(5) Sequence program

The sequence program which runs the servo program is shown below.

M9039
o H}

M9074
2 )

P K

X0000
[
T

M1640 M2003
12 | ya

K

r AT

M1641

27 [}

CIRCUIT END

{M2000)
(M2042)-
{pmov 100 D50 H
{svsT 3 100 H

[PLs Mi1840H

Turns ON PC ready.

Turns ON all axes servo start
command.

Transfers No. 100 servo pro-
gram to D50 when X000 turns
OFF — ON.

Servo program No. 100 execu-
tion request.

Turns ON the stop command
on completion of servo pro-
gram No. 100 execution re-
quest.
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7.18 Simultaneous Start

After a single control start, the designated servo programs start simultane-
ously.
Use the START instruction to simultaneously start servo programs.

Items Set by Peripherals -

Common Arc Parameter Block Others
mmon arameter ors |
=
2
5
o
o
~| 8
2l =
s
o =
o 3
[
Servo Posltioning c’:":"::,:ﬁ;::e g 7] 5
E e
Instruction Method Axes = ol =
< o] 8 o
K] El e c
. © = e | o o
o a . ] c =
z AR 2 o]l ol 2| 2} 8| 8| & -
> 13 = =3 = [ ° .
= Zla ] 2 E|E|8| 8|8l = el 9
8 o| o >| B Sgirlrloel>]a]l ol ol 2] 2|2
o sl =|3 € =|s|s|algls|&|%|s|E|¢g
= cl 8| e Ela El=|Ele|e|lalEles|luw|E|°c|Z2]&
& Elel E S SIE|S| S| 8| 215|%|2]|%|5 S
5 S1 2] o o eals3|3| 8| 8| s Elal e| 8} E| ©
E SlElElB|elE|le2lsiziolel e sl elelz|Ei8| =
s|laolS|ElSlole|512| 2|2 ¢|ls|e|=2 gl 2152 =] 8
HEIRIHHEEHEE B HHEI R
s &|<2|8|a|=|8|z|[2|8|5|a|<|8|2|R|8|%|ald8|&| &
START * * O *
R

O : Must be set
» : Differs according to servo program started.

[Control Details]

Control Using START Instruction

(1) Simultaneously start the designated servo programs.

(2) Any servo program can be designated, except the simultaneous start
(START instruction) servo program.

(3) Up to three servo programs can be designated.

(4) After the simultaneous start, each axis is controlled by the designated
servo program.

[Cautions] |
(1) A check is made at the simultaneous start. An error occurs and opera-
tion does not start in the cases shown in the table below.

Stored Codes

Error Error Processing
D9189 D9190
Designated servo program does
not exist Servo program setting error flag Proqram number causing error 19
START instruction designated (M9078): ON on simultaneous start

as servo program Start accept flag

A servo program cannot start (M2001+n): OFF Program number for which error {Error Item Data
due to an error occurred on simultaneous start [(see Section 6.3)

(2) The servo programs cannot be designated for the START instruction
using indirect designation.

(3) If the servo programs designated for the START instruction include
fixed-pitch feed control or speed/position switching control, start may be
delayed a maximum of one second compared to other speed control or
position control.
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[Program Example]
This program executes simultaneous start under the conditions below.
(1) System configuration
Simultaneous start of Axis 1, Axis 2, Axis 3, and Axis 4.

A171SCPU |A1718| A1S

ENC | X10
A172B

L Start command (X000)

| 1 1 1 1 1

r- N

MR[]B MR[]B MR[]B MH[]B I ke Axis involved in -
L-d simultaneous

Axl(hg .Ax% IAxls ,Anéhg-_: start
3(5 1
1

(2) Quantity and numbers of servo programs designated
(a) Designated servo programs: 3

(b) Designated servo program numbers

Servo Program No. Axis Control Detalls
1 1.2 : Circular interpolation
! control
14 3 Speed control
Home position return
45 4 control

(3) Start conditions
(a) Simultaneous start servo program number....... No. 121

(b) Simultaneous start run command.................... leading edge of
X100 (OFF — ON)

(4) Servo program
The simultaneous start servo program No. 121 is shown below.

<K 121> ——

START —— Simultaneous start

1 j———— No. 1 servo program
14 No. 14 servo program
45— No. 45 servo program

AAR
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(5) Sequence program
The sequence program which runs the servo program is shown below.

M9039
o HI (M2000)1  Turns ON PC ready.

M9074
I

Turns ON all axes servo start

command.
X0000 MS074 M2009 M9076
L1 H it e [PLS  Mi21 ]_} Turns ON servo program No.

{M2042)-

121 start command flag

Mi214
1} [SET  Miz2 H (-T102rf) when X000 turns OFF
M9074 M122 M2001 M2002 M2003 M2004 K ’ _
18 H —— b———— 34— F [svsT ttyase 121 3} Servoprogram No. 121 exe

cution request.

I [RsT mi22 1 Turns OFF M122 on comple-
tion of servo program No.
121 execution request.

CIRCUIT END

7-126



7. POSITIONING CONTROL

7.19 JOG Operation

Runs the set JOG operation.

Individual start or simultaneous start can be used for JOG operation.

JOG operation can be run from a sequence program or in a peripheral device
test mode.

(For information on running JOG operation in a peripheral device test mode,
refer to the operation manual for the appropriate peripheral device.)

To carry out JOG operation, the JOG operation must be set for each axis.

7.19.1 JOG operation data

The JOG operation data is the data required to carry out JOG operation.
Set the JOG operation data from a peripheral device.

Table 7.2 Table of JOG Operation Data

No.

Item

Setting Range Detault Explane-

inch degree PULSE Initial Remarks tory

Units

Setting Range

Unlts

Value Section

Setting Range | Units | Setting Range | Units | Setting Range | Units

JOG
speed limit
value

0.01 to
6000000.00

mm/
min

o Sets the max. speed
during JOG
operation.

¢ The JOG speed limit
value becomes the
JOG operation
speed if the JOG
operation speed is
set greater than
JOG speed limit
value.

d
degree|

PLS/
sec

inch/
min

0.001 to
600000.000

PLS/
sec

0.001 to

600000.000 20000

1 to 1000000
min

Parameter
block
setting

o Sets the parameter
— block number used
for JOG operation.

1 to 16 (A171/A273UHCPU (B-axis specification) } q

1 to 64 (A273UHCPU (32-axis specification)) 44

(1) JOG operation data check

A relative check of the JOG operation data is executed at the following
times:

» Power on

e On PC ready (M2000) leading edge (OFF— ON)

s When test mode is selected.

)

Data error processing

¢ Only data for which errors were detected during the relative check
is changed to its default value for JOG operation control.

e The error code corresponding to the data for axes where an error
was detected is stored in the data register.

POINTI

(1) JOG operation to a position outside the fixed parameter stroke limit
cannot be started.
However, JOG operation is possible in the direction from outside
the stroke limit to back inside the stroke limit.

Stroke limit lower limit Stroke limit upper limit

@=P Doss not start
4=® starts

4=® Does not start
Starts
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oo
7.19.2 Individual start

Starts JOG operation for the designated axes.

JOG operation is controlled by the following JOG operation signals:
e Forward JOG operation .......... M1802+20n
* Reverse JOG operation ........... M1803+20n

[Control Details]
(1) JOG operation continues at the speed value stored in the JOG operation
speed setting register while the JOG operation signal remains ON and
a deceleration stop occurs when the JOG operation signal turns OFF.
Control of acceleration and deceleration is based on the JOG operation
data settings.

Acceleration

v 4 based on JOG JOG operation speed
operation
data Deceleration stop based

on JOG operation data

1
1
|
:
{ : >t
| 1
] 1
ON |

JOG operation signals E___l———.—l_____
(M18m2/M18m3)

JOG operation carried out for axes for which the JOG operation signal
is ON.

(2) The JOG operation signal, JOG operation setting register, and setting
range for each axis are shown in the table below.

<A171SCPU>
) JOG Operation Setting Setting Range
JOa Operation  Rang
No. P Reglster mm Inch degree PULSE
Forward Reverse Most Least Setting Setting Setting Setting
JOa JoQ | Significant | Significant | Range Units Range Unlts Range Units Range Units
1 M1802 M1803 D965 D964 2 _s 3
2 M1822 Mi823 Do71 D970 1to x 10 ) 1to x 10 ) 1to x 10 ) 1to PLS/sec
3 M1842 M1843 D977 D976 600000000 | mm/min | 600000000 | mm/min | 600000000 | mm/min 1000000
4 M1862 M1863 D983 D982

* See Section 3.4.2 for the JOG operation signhal and JOG operation setting
register used for each axis with the A273UHCPU (8-/32-axis specification)
However, the setting ranges are the same as those shown in the table
above.

POINT

To set the JOG operation speed using a sequence program, store a
value in the JOG operation speed setting register which is 100 times
the actual speed in units of millimeters or 1000 times the speed in units
of inches or degrees.

r Example - - - - - - - - --"-"---"-"-"-"-"-"—-"-—-"—"——- 1

" Toseta JOG operation speed of 6000.00 mm/min., store the value
600000 in the JOG operation speed setting register.
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[Cautions]

M

(2

(3)

Forward JOG operation occurs if the forward JOG signal (M1802+20n)
and reverse JOG signal (M1803+20n) turn ON simultaneously for a
single axis. .

After the forward JOG signal turns OFF and deceleration stop is com-
plete, reverse JOG operation starts if the reverse JOG operation signal
remains ON.

Y Forward JOG operation
'
' Stop
]
: >t
H
i
]
1
1
]
]
ON ) Revetse :
Forward OFF i |
. JOG signal
JOG signal ON :
Reverse JOG OFF | Reverse JOG I—
operation _ signal ignored

If the JOG operation signal turns back ON during deceleration after the
JOG operation signal previously turned OFF, deceleration continues
until the speed reaches zero before JOG operation is restarted.

v JOG operation

£

» t

- Va

JOG operation OFF |

signal

| N

et EEELPH

L

JOG operation cannot be started by the JOG operation signals
(M1802+20n/M1803+20n) in a peripheral device test mode.

JOG operation starts on the leading edge (OFF — ON) of the JOG
operation signal after the test mode is reset.

Y] JOG operation not possi-
ble without JOG operation ;nq operation

JOG operation not signal leading edge

possible during test
mode (start error)

I
1
|
2 | .t
I . | |
1 1 I
Test mode ON ! ! !
(M9075) ' OFF |
I i
{ ON . '
JOG operation OFF
sone TR OFF Lt I
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[Program Example]
This program executes JOG operation under the conditions below.
(1) System configuration
JOG operation of Axis 4.

A171SCPU |A171§ A1S
ENC| X10
Al172B

t— o Forward JOG operation command (X000) ‘
¢ Reverse JOG operation command {X001)

[ | | I 1
MH-[]-B| |MR-[]-B| |;IIR-[)-BI |MR-[]-B|

Axis? Axis Axis fAxis| ~ 7|
2 3 4 1
'

(2) JOG operation conditions
(a) Axis number ................. Axis 4

(b) JOG operation speed ..... 1000

(c) JOG operation commands
1) Forward JOG operation ........... X000 ON
2) Reverse JOG operation ........... X001 ON

(3) Seduence program

M2039
0} (M2000{ Turns ON PC ready.
M8074
2} (M20421 Turns ON all axes servo start
MOO0D M9074 M2009 Mg076 M2004 K command.
4l Ht 1 1t A { DMOV 1000 pes2 H Stores JOG operation speed
X0001 (1000) in D982, D983 when
4 [SET  M140 }.\XOOO or X001 is ON.
X140 X0000 M1863 Turns ON M140 when stgrage
18 | i} 3+ {(M18e2, . of JOG operation speed is com-
X140 X0001 M1862 ) \plete.
22 i T M129N \Forward JOG operation.
X0000  X0001
26 —H——iF {RST M40 J‘\Revorse JOG operation.
CIRCUIT END Turns OFF M140 when X000
and X001 turn OFF.
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L __________________________________________________________ |

7.19.3 Simultaneous start

Simultaneously starts JOG operation desighated for multiple axes.

[Control Details]

(1) JOG operation continues at the speed value stored in the JOG operation
speed setting register for each axis while the JOG simultaneous start
command (M2015) remains ON, and a deceleration stop occurs when
M2015 turns OFF.

Control of acceleration and deceleration is based on the JOG operation
data settings.

Acceleration based

on JOG operation
data o~ JOG operation speed

Deceleration stop based
:\<V on JOG operation data

» t

JOG operation
based on D1015
¢ data

D1018

X

OFF

J ON

) |
|

M2015

(2) JOG operation is carried out on the axes set in the JOG simultaneous
start axis setting area (D1015).

b1

D1015

bi4

3 8

b7 b6 b5 b4

Axis |Axis [Axis |Axis
4 131211

b3 bi__bO_
| | | |Axis xis |Axis [Axis
4 3 2 1

Reverse JOG

Forward JOQ

— 1: Run JOG operation
0: Do not run JOG operation

r- Example A
| Setting Axis 1 and Axis 2 to forward JOG operation and Axis 4 to reverse JOG operation
| using the MOV instruction. |

[ Mov ] Hosos | pro1s H !

| (1)set as a hexadecimal value (H)...... | —
. M |
|

I (2) set as a decimal value (K)............... L

|
I
L | F [ mov | k2081 | p1o1s | _;

(3) The JOG operation speed setting registers are described below.

<A171SCPU>

JOG Operation Speed Change Value
Speed Setting
Axls Reglster mm Inch degres PULSE
No. Most Least
Signlifl- | Signifl- | Set Range | Units | Set Range | Units | Set Range | Units | Set Range | Units
cant cant
1 D865 D964 2 - -3
2 D971 D970 1to x 10 1to x 10 1to x 10 1to PLS/sec
600000000 | mm/min | 600000000 | mm/min | 600000000 | mm/min | 1000000
3 D977 D976
4 DO83 D982

* See Section 3.4.2 for the JOG operation speed setting register used for
each axis with the A273UHCPU (8-/32-axis specification) However, the
speed change values are the same as those shown in the table above.
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[Program Example]
This program executes simultaneous start of JOG operations under the
conditions below.
(1) System configuration
- JOG operation of Axis 1, Axis 2, and Axis 4.

A171S8CPU A1718| AtS

T—JOG operation command (X000)

[ ] [ 1 l 1
MH-[]Bl MR-[]BI MR-[ ] MR-[]-BI

4%

(2) JOG operation conditions
(a) The JOG operation conditions are tabled below.

Item JOG
AXxis number Axis 1 Axis 2 Axis 4
JOG operation speed 1000 500 1000
JOG operation direction Forward Forward Reverse

(b) JOG operation command .... X000 ON

(3) Sequence program

M9038
0 4} (m2000){ Turns ON PC ready.

M8074
2 (M2042)y1 Turns ON all axes servo start

X0000 M9074 M2000 M9076 M2001 M2002 M2004 H gommand.
4 M " n " e f [MOV 0803 DioisH Storesin D1015 JOG operation

axes while X000 is ON.

K
- ————{DMOV 1000 D064 1~

K
- - TDMOV 500 D970 H
K

L ' [ DMOV 1000 Dog2 H

Stores the JOG operation
speed for each axis in the ap-
propriate JOG operation speed
setting registers.

Turns ON M141 when setting is
- {SET  M141 1 complete for simultaneous start
X0000 M141 axes and JOG operation

a8 I T (M2015) speeds.

Py {rRsT  Mi41 H JOG operation.

CIRCUIT END Turns OFF M141 when X000
turns OFF.
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7.20 Manual Pulse Generator Operation

Positioning control according to the number of pulses input from the manual
pulse generator.

Simultaneous operation of 1 to 3 axes is possible with one manual pulse
generator; the number of modules that can be connected is as shown below.

Number Connectable to the
Manual Pulse Generator

A171SCPU 1
A273UHCPU (8-/32-axis specifcation) 3

IMPORTANTI

When two or more A273EX are installed, connect the manual pulse
generator to the first A273EX (counting from slot 0 of the main base
unit).

(Only one manual pulse generator can be used.)

[Control Details]

(1) Positioning of the axes set in the manual pulse generator axis setting
register according to the pulses input from the manual pulse generator.
Manual pulse generator operation is only valid while the manual pulse
generator enable flag is ON.

<A171SCPU>

Manual Pulse Generator Axis

Setting Register
D1012 D2012

Manual Pulse Generator Enable Flag

<A273UHCPU (8-axis specification)>

Manual Pulse Generator | Manual Pulse Generator | Manual Pulse Generator

Connected Position Axis Setting Register Enable Flag
P1 D1012 M2012
P2 D1013 M2013
P3 D1014 M2014

<A273UHCPU (32-axis specification)>

Manual Pulse Generator | Manual Pulse Generator | Manual Pulse Generator

Connected Position Axis Setting Register Enable Flag
P1 D714, D715 M2051
P2 D716, D717 M2052
P3 D718, D719 M2053

(2) The travel value and output speed are shown below for positioning
control due to manual pulse generator output.
(a) Travel value
The travel value due to the input of pulses from a manual pulse
generator is calculated using the following formula.

[travel value] = [travel value per pulse] x [number of input pulses]
x [manual pulse generator input multiplication factor setting]
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The travel value per pulse during manual pulse generator operation

is shown in the following table.

Units Travel Value
mm 0.1 pm
inch 0.00001 inch

degree 0.00001 degree

PLUSE 1 PULSE

‘For units of millimeters, the commanded travel value for input of one
pulse is: (0.1 pm) x (1 pulse) x (manual pulse generator input

maghnification setting)
(b) Output speed

The output speed is the positioning speed corresponding to the
number of pulses input from a manual pulse generator in unit time.

[output speed] = [input pulses per 1 ms] x

[manual pulse generator input multiplication factor setting]

(3) Setting the axes controlled by the manual pulse generator

(a) The axes controlled by the manual pulse generator are set in the
manual pulse generator axis setting register (D1012/D1012 to

D1014/D714 to D719).

<A171SCPU/A273UHCPU (8-axis specification)>

The value is set as a maximum of three decimal digits, with each
digit representing an axis from Axis 1 to Axis 4/Axis 1 to Axis 8.
(The number of digits represents the number of simultaneously

controlled axes.)

- Example - - - - - - - ---"-"-"-"-"-"-"—-"——-—- - - — -

manual pulse generator.

Set the following value to control Axis 3 and Axis 4 with the

——1+——— movp [ ka4 | D1012 }—4

<A273UHCPU (32-axis specification)>

s Axis 3 and Axis 4 designated

Set bits corresponding to the controlled axes (1 to 32).

generator 1, make the following settings.

bi6 bi4d b13 b12 bty b10 be b8 b7 be bs

- Example - - - - - - ---"-"-"-"-"-"-"-"—-"—-"—-"—-"—- - - -
To control axis 1 and axis 22 and axis 30 with manual pulse

b2

D714 IAxIn 14&!. 14Axla 14\on 1*on 14\)(!: Mlhdo 14Axl. OJAxls aleln 7IAon

b4 b3
6] axis 5| axia 4}

)
Axie 3| axis 2| i1

D716 kxh azlqm s!a 2*):1‘ 24\)(!. dﬁxh zJ/ud‘ 24!xlt 24\:(!. 23 EAAx

(1) When set in hexadecimal (H)............ — ——{ omov [ H2020001 [ 0714 |—]

(2) When set in decimal (K)..........cceceveue |...| |._+ DMOV |K538968065| D714 |—-|

r
|
|
|
|
|
|
|
|
|
|
1
|
L
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The connected position of the manual pulse generator used with the A273UHCPU (8-/32-axis
specification) indicates the A273EX connector pin (P1, P2, P3) to which the manual pulse
generator is connected.
See the A273UHCPU (8/32-axis specification) Motion Controller User's Manual (IB-67262 for
details about A273EX. )

(4) Manual pulse generator 1-pulse input magnification
(a) The magnification setting for a 1 pulse input from the manual
pulse generator is set for each axis.

<A171SCPU> <A273UHCPU (32-axis)>
- -pulse Inpu
Magnification  (Coespondingls v pongol | Magnifioation | COTSSPORAING | g iung pange
Setting Reglster ) Setting Register )
D1016 Axis 1 D720 Axis 1
D1017 Axis 2 1-100 D721 Axis 2
D1018 Axis 3 D722 Axis 3
D1019 Axis 4 D723 Axis 4
D724 Axis 5
D725 Axis 6
<A273UHCPU (8-axis)> D726 Axis 7
- D727 Axis 8
;n:gurlnlsttel:til’:lti cor;;:::;::'“ Setting Range D728 Axis 9
Setting Register : D739 Axis 10
D1016 Axis 1 D730 Axis 11
D1017 Axis 2 D731 Axis 12
D1018 Axis 3 4100 D732 Axis 13 1-100
D1019 Axis 4 -
D733 Axis 14
D1020 Axis 5 D734 Axis 15
D1021 Axis 6 D735 Axis 16
D1022 Axis 7 D736 Axis 17
D1023 Axis 8 D737 Axis 18
D738 Axis 19
D739 Axis 20
D740 Axis 21
D741 Axis 22
D742 Axis 23
D743 Axis 24
D744 Axis 25
D745 Axis 26
D746 Axis 27
D747 Axis 28
D748 Axis 29
D749 Axis 30
D750 Axis 31
D751 Axis 32
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(5) Atthe leading edge of the manual pulse generator enable flag, a check
is made in the manual pulse generator 1-pulse input magnification
setting registers of the manual pulse generator input magnifications set
for the appropriate axes.

If an out-of-range value is detected, the manual pulse generator axis
setting error register (D9187) and manual pulse generator axis setting
error flag (M9077) are set and a value of 1 is used for the magnification.

(6) Manual pulse generator smoothing magnification setting
Set a magnification to smooth the leading edge and trailing edge of
manual pulse generator operation.

<A171SCPU> <A273UHCPU (32-axis)>
Manual Pulse Generator Smoothing Setting Manual Pulse Generator Smoothing Setting
Magnification Setting Register Range Magnification Setting Register Range
D9192 0 to59 Manual pulse generator 1 (P1) : D752
<A273UHCPU (8-axis)> Manual pulse generator 2 (P2) : D753 _ 0 to59
Manual pulse generator 3 (P3) : D754
Manual Pulse Generator Smoothing Setting
Magnlificatlon Setting Register Range
Manual pulse generator 1 (P1) : D9192
Manual pulse generator 2 (P2) : D9193 0 to59

Manual pulse generator 3 (P3) : D9194

(a) Operation

] I

Manual pulse generator input
P P ON

V1

Manual pulse generator OFF
enable flag (M2012)
VT
t |t t]t]

Output speed (V1) = (Bﬂgber of input ) X <manual pulse generator 1 pulse >

es/ms input magnification setting

travel value number manual pulse generator 1

Travel value (L) = ( X (of input | x ulse input magnification
© per pulse > pulsgs getting P g

(1) The travel value per manual pulse generator pulse is as follows.
e Setting unit — mm : 0.1 pm

inch : 0.00001 inch

degree : 0.00001 degree

— PULSE : 1 pulse

(2) The smoothing time constant is a value in the range §6.8 ms to 3408 ms.
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(7) Details of errors occurring during the setting of data for manual pulse
generator operation are shown in the table below.

Error Details Error Processing
A digit was set outside the ¢ Digit ignored where error occurred.
ranges 1-4, 1-8, or 1-32. * Manual pulse generator of valid axes with settings

in rang es 1-4, 1-8, or 1-32.
The designated axis is set for |e Duplicated designated axis ignored.

manual pulse generator « Exscutes the manual pulse generator operation
operation. set first.
More than 4 digits set o All set axes ighored

[Cautions]
(1) The start accept flag turns ON for axes during manual pulse generator
operation.
Consequently, positioning control or home position return cannot be
started by the servo system CPU or a peripheral device.
Turn OFF the manual pulse generator enable flag when manual pulse
generator operation is complete.

(2) The torque limit value is fixed at 300% during manual pulse generator
operation.

(3) When the manual pulse generator enable flag comes ON for a driven
axis, for example one performing positioning control or JOG operation,
error 214 is set for the relevant axis and manual pulse generator input
is not enabled. After the axis has been stopped, the rise of the manual
pulse generator enable flag is validated, the manual pulse generator
input enabled status is established, the start accept flag comes ON, and
input from the manual pulse generator is accepted.

(4) If the manual pulse generator enable flag for another manual pulse
generator No. is turned ON for an axis currently performing manual pulse
generator operation, error 214 is set for the relevant axis and the input
of that manual pulse generator is not enabled.

(5) If, after the manual pulse generator enable flag has been turned OFF, it
is turned ON again for an axis that is performing smoothing deceleration,
error 214 is set and manual pulse generator input is not enabled. Turn
the manual pulse generator enable flag ON after smoothing deceleration
to a stop (after the start accept flag has gone OFF).

(6) If, after the manual pulse generator enable flag has been turned OFF,
another axis is set during smoothing deceleration and the same manual
pulse generator enable flag is turned ON again, manual pulse generator
input will not be enabled. In this case, the manual pulse generator axis
setting error bit of the manual pulse generator axis setting error storage
register (D9187) comes ON, and the manual pulse generator axis setting
error flag (M9077) comes ON. Establish an interlock such that the start
accept flag of the designated axis going OFF is a condition for the
manual pulse generator enable flag coming ON.
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L |
[Procedure for Manual Pulse Generator Operation]

The procedure for manual pulse generator operation is shown below.
( Start )

Set manual pulse generator 1-
pulse input magnification

l

Set manual pulse generator
operation axes

|

Turn ON manual pulse
generator enable flag. /

l

Positioning by manual pulse
generator

Turn OFF manual pulse
generator enable flag. | v

l
C End )

using a sequence program

using a sequence program
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[Program Example]
This program executes manual pulse generator operation under the condi-
tions below.
(1) System configuration
Manual pulse generator operation of Axis 1.

A171SCPU |A171S| A1S

ENC | X10
A1728

oM I pulse g tor op hl
(X000)

«M I pulse g tor operati plet
(X001) D

| 1 I ] | M | pulse
generator

1
MR-[]-B| |MR-[]-B| MR-[]-B| |MR-[]-B‘

TAxis| ~ 7 ) Axis Axis Axis
Yy 12 3 4
] ]

(2) Manual pulse generator operation conditions

(a) Manual pulse generator operation axis........... Axis 1
(b) Manual pulse generator 1-pulse input ............ 100
magnification
(c) Manual pulse generator operation enable....... leading edge of X000
(OFF — ON)
(d) Manual pulse generator operation complete....leading edge of X001
- (OFF —» ON)

(3) Sequence program
A sequence program for manual pulse generator operation is shown

below.
M8038
0} {M2000~  Turns ON PC ready.
M8074
Turns ON all axes servo
2 a1 (M204 :
k M20437 start command.
. _>|(<:>000 h:ﬂ?074 'V:"f:°°9 ’:‘?076 [PLs  Mi40 H Detects leading edge of
K X000 (OFF — ON)
" _hlngou M140  M2001 rMov 1 D1012H Sets axis (Axis 1) for man-
' ' -t - ual pulse generator opera-
R K tion.
- {MOV 100  D10161H

< Axis 1 manual pulse gener-
| [seT Mzo12]—\ i;ct)iro:‘-pulse input magnifi-
X0001 - Turns ON manual pulse
25 | PLS  MI41 1] generator enable flag.
| M4t . ™\ Turns OFF manual pulse
20 | LRST  M2012ZHJ  generator enable flag when
X001 turns ON.

CIRCUT END
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7.21 Home Position Return

(1) Use home position return at power on and other times where confirma-
tion that axes are at the machine home position is required.

(2) The following three methods of home position return are available:
¢ Near-zero point dog method | Used when not using an absolute
e Count method ‘ position system

s Data set method.................... (Recommended for an absolute-posi-
tion system)

(3) To carry out home position return, the home position return data must
be set for each axis.

7.21.1 Home position return data

The home position return data is the data required to carry out home position
return. '
Set the home position return data from a peripheral device.

Table 7.3 Table of Home Position Return Data

Setting Range Default Explans-
No ltem mm inch degree PULSE Initial Remarks s.t:uw
Sefting Range | Units | Setting Range | Units | Setting Range | Unis | Setting Range | unnts | Value on
Home » Sets the direction for
9 position 0: reverse direction (decreased address) o h°f"° posmo'n retu.rn. .
return 1: forward direction (increased address) * Axis travels in designated
direction direction after home posi-
tion return is started.
* Sets the home position re-
turn method.
* The near-zero point dog
" method or count method
orqg 0: near-zero point dog method : is recommended for a
2 P"ts' fon 1: count method 0 servo amplifier which —
ethod 2: data set method : does not support abso-
metho! lute data, and the data
set method is recom-
mended for a servo am-
plifier which supports
absolute data.
« Sets the present value of
the home position after
Home 1 _s s home position return.
s —2147483648 |x10 -2147483648 |x10 x10 -2147483648 o 1t is recommended that _
8 [postion 1102147483647 | um | 102147483647 | inon | O 10 35999998 | qogre | 1o 2147ama6a7 | PLS | O "y ot Cition ad-
dress is set at the stroke
fimit upper limit or lower
limit.
Home
4 position 0.01 to mm/ 0.001 to inch/ 0.001 to degree/ 1 to 1000000 PLS/ J o Sets the speed for home _
return 6000000.00 min 600000.000 min 600000.000 min sec position return,
speed
* Sets the creep speed
{low speed immediately
. before stopping after de-
5 |opoen 600000000 | min | ©06000.000 | mm | 606560.000 | | 1t 1000000 | FLE/} 4 | celeration trom home -
P * ’ . position return speed)
after the near-zero point
dog.
* Sets the travel value after
Travel the near-zero point dog
value for the count method.
Oto Oto . 0to Oto 7.214
6 |afternear-| ) 1748384.7 | MM | 2147483647 | MM | 21474.83647 [9°97°® | 2147483647 | PLS | — |o Setgreaterthanthe de- | (1)
zero point celeration distance at the
dog home position return
speed.
Parameter . I * Sets the parameter block
7 |block 1 ‘°1 1'6 (GT 7;237/25;,_'30%”523 (8'.“'5 SPi:.c"':.’at'o") ) 1 to use for home position —_
setting 064 ( (32-axis specification)) return (see Section 4.4).
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(1) Setting the travel value after near-zero point dog
(a) This parameter sets the travel value after the near-zero point dog
turns ON for home position return using the count method.

(b) After the near-zero point dog turns ON, the home position is the first
zero point after travel by the set travel value is complete.

(c) Set the travel value after the near-zero point dog turns ON greater
than the deceleration distance at the home position return speed.

r--- Example ---=------------oo-o-omcocmommo oo oo oo oo e e -

[}
i The deceleration distance is calculated as shown below from the speed ;
i limit value, home position return speed, creep speed, and deceleration
time.
[Home position return operation]

Speed limit valueVp = 200 kpps
)

Home position return speed:
Vz = 10 kpps |

]

]

1

]

1

1

1

1

1

3

]

]

]

1

L)

1

1

L]

1

1

1

]

I

]

]

]

]

Actual deceleration time: !
Vz 1 !

t=Tex Ve e—TB .. Deceleration time: :

T = 300 ms :

]
]
]
1
]
1
1
1
1
!
1
i
]
]
)
]
]
]
]
1
1
1
1
1
1
]

[Deceleration distance (shaded area under graph)]

Vz

1
"2 000

Change in speed per millisecond
= vz TgxVz

= 2000 Ve

_10 x10° 300 x10 x16°
- 2000 200 x 10

=75 Set greater than 75.

P R e R ittt bl
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7.21.2 Home position return by the near-zero point dog method

(1) Near-zero point dog method
Using the near-zero point dog method, the home position is the first zero
point after the near- zero point dog turns OFF.

(2) Home position return by the near-zero point dog method
The home position return operation using the near-zero point dog
method is shown in Fig. 7.32.

Home position return  * A deceleration stop occurs after
— direction the near-zero point dog turns OFF.
Home position return speed Positioning carried out from this
position to the zero point.

Creep speed The distance to the zero point
( is determined from the servo )
data.

Home position
return st

>t
Near-zero

point dog W

¥ T

] I

1 I

L
/U Uy t Zero point

F .

|

i

|

» The travel value in this range Is
| stored in the monitoring register:
: Travel value after near-zero point

le o1 dog turns ON.
[ 1 The travel value in this range is

stored in the monitoring register:
Home position return second travel
value.

Fig. 7.32 Operation of Home Position Return by the Near-Zero Point
Dog Method
(3) Running home position return
To run home position return, use the servo program described in Section
7.21.5.

(4) Cautions .

Take note of the following points during home position return by the

near-zero point dog method.

(a) Keep the near-zero point dog ON during deceleration from the home
position return speed to the creep speed.
A deceleration stop occurs if the near-zero point dog turns OFF
before deceleration to the creep speed, and the next zero point
becomes the home position.

The zero point in this range does not be-
come the home position.

Home position return speed

Set creep speed

I
|
Near-zero |
point dog W |
|
i

ON IOFF
| U
—i

1 Zetro point

The next zero point becomes the home position.
A zero point is missed during the deceleration
stop after the near-zero point dog turns OFF.
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(b) Adjust the position where the near-zero point dog turns OFF, such
that the home position return second travel value becomes half the
travel value for one revolution of the motor.

A home position discrepancy equivalent to one revolution of the
motor may occur if the home position return travel value is less than
half the travel value for one revolution of the motor.

If the deceleration stop position after the
near-zero point dog turns OFF is very
close to a zero point, the creep speed and
deceleration settings may result in a home
position discrepancy equivalent to one
revolution of the motor.

Near-zero

point dog 2
ON OFF

i Zero point

|

IMPORTANTI

(1) Inthe following cases, before starting the home position return, use
JOG operation or some other method to return the axis to a position
before where the near-zero point dog turned ON. Home position
return will not start unless the axis is returned to a position before
the near-zero point dog position.

(a) Home position return from a position after the near-zero point
dog turned OFF.

(b) When the power is turned ON after home position return was
completed.
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7.21.3 Home position return by the count method

(1) Count method
Using the count method, the home position is the first zero point after a
designated distance (travel value after near-zero point dog turns ON)
after the near-zero point dog turns ON.
The travel value after the near-zero point dog turns ON is set in the table
p of home position return data shown in section 7.21.1.
(2) Home position return by the count method
The home position return operation using the count method is shown in
Fig. 7.33.

* After the near-zero point dog
turns ON, positioning by the travel

Home position

A
v return start

Home position return
direction
—_— aas
Home position
return speed

Creep speed

value after the near-zero point
dog set in the home position re-
turn data turns ON is executed.
Positioning is carried out from this
position to the zero point.

is determined from the servo

( The distance to the zero point
data. )

Y >t
| | t
1ON | ]

|

[P
F

Near-zero
point dog

Zero point
H The trave! value in this range is
stored in the monitoring register:
Travel value after near-zero point
dog turns ON.
The travel value in this range is
stored in the monitoring register:
Home position return second travel
value.

Yy

1

Fig. 7.33 Operation of Home Position Return by the Count Method

(3) Running home position return
To run home position return, use the servo program described in Section
7.21.5. ‘

Cautions
(a) Maintain sufficient distance between the position where the near-
zero point dog turns OFF and the home position.

(4)

(b) Using the count method, home position return or resumptive start of
home position return is possible when the near-zero point dog turns
ON. To carry out home position return or resumptive start of home
position return when the near-zero point dog turns ON, return the
axis to a position where the near-zero point dog is OFF before
starting the home position return.
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7.21.4 Home position return by the data set method

(1

)

Data set method

The data set method is a home position return method which does not
use the near-zero point dogs. This method can be used with the abso-
lute position system.

Home position return by the data set method
The address present value becomes the home position address when
the home position return operation is run with the DSFRP instruction.

The address when the home position re-

turn is run is registered as the home po-
sition address.
> t

Home position
return with the
DSFRP instruction

Fig. 7.34 Operation of Home Position Return by the Data Set Method

@)

(4)

Executing home position return
To execute home position return, use the servo program described in
Section 7.21.5.

Cautions

(a) A zero point must be passed between turning on the power and
executing home position return. '
A no zero point passed error occurs if home position return is
executed before a zero point is passed.
After a no zero point passed error occurs, reset the error and turn
the servomotor at least one revolution using JOG operation before
running the home position return operation again.
Use the zero point passed signal (M16m6) to check that a zero point
is passed.

(b) Starting home position return with the data set method when not
using the absolute position system has the same function as the
present value change command.

(c) The home position return data required for the data set method are
the home position return method and home position address.
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7.21.5 Home position return servo program

Home position return uses the ZERO servo instruction.

Servo Positioning
Instruction Method

Number of
Controllable
Axes

Items Set by Peripherals
Common Are Parameter Block

Rapid Stop Deceleration Time
Deceleration Processing on Stop Input
Allowable Error Range for Circular Iinterpolation

Commanded Speed
Torque LImit Value
Speed Limit Value
Acceleration Time
Deceleration Time
Torque Limit Value

Parameter Block No.
Address/Travel Value
Dwell Time

M Code

Auxiliary Point
Radius

Center Point

Control Unit

S Curve Ratlo

Speed Change

Axls

1

o

[Control Details]

[Caution]

O : Must be set

(1)

(1)

Home position return is carried out using the method designated in the
home position return data (see Section 7.21.1).

Refer to the following sections for details about the home position return
methods:

o Near-zero point dogmethod ......... Section 7.21.2
e Countmethod...................... Section 7.21.3
e Datasetmethod.................... Section 7.21.4

If the following circuit conducts home position return using the near-zero
point dog method after the PC ready flag (M2000) turns ON but before
the PCPU ready flag (M9074) turns ON, another home position return
request is issued after home position return is complete.

Therefore, apply interlock conditions to M9074 and X1602+20n (in-posi-
tion signal) when carrying out a home position return.

(See program example.)

M2001 M1610 M9(}74 M1602

I I K
0 | | [svsT J1 o H

CIRCUIT END In-position signal

Start reception flag

Home position return complete signal
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[Program Example]

This program carries out home position return using servo program No. 0,
under the conditions below.
(1) System configuration

Home position return of Axis 4.

A171SCPU |A171S| AiS
ENC| X10
A172B

1— Home position return command (X000)

{ ] I | [ 1
MH-[]-BI MR-[]-B—I MH-[]-BI MR-[ ]-B

Axisi Axis Axis Taxis] "7
2 3 1 4 1
I '

(2) Servo program example
Servo program No. 0 for home position return is shown below,

<K 0>—'—

ZERO [——— Home position return
Axis 4 Axis used........ Axis 4

(3) Sequence program example
The sequence program which runs the servo program is shown below.

° —|M:I9039 (m2009- Turns ON PC ready.
2 ":9074 (M2042 Turns ON all axes servo start
command.
X0000 MS9074 M2000 M9078 i
4t . it i {PLs Mo H } Turns ON servo program No. 0
MO start command flag (M1) when
vl {SET W1 X000 turns ON.
M9074 M1 M2004 M1682 . K )
13 | i +F it { svsT J4 0 H Servo program No. O execution
request.
- frsT Mt H Turns OFF M1 on completion of
servo program No. O execution
CIRCUIT END request.
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7.22 High-Speed Oscillation

Positioning of a designated axis is performed on an oscillating sine wave.

Items Set by Peripherals
Common Arc Parameter Block Others
=
2
5
[-]
g
5] 2
a =
al =
R
ol =
[} 3
Servo Positioning c'::l::zrll;::o ] 9 H
Instruction |  Method Aros £ |9
3 o &
RE ANHE
-] 3| o S €
IR E HRHEHEIEIRIE:
£= -
8 3| & 2| g s s|F[E|812|=|¢8 s
o =| 3 o | = =2l e| =
@ 218 e E| E1S|E|2|2|e|=|E|2|w §
g 12| E prfl 2|°l3| 5| 8|8l 2|S5| &2 5
- sl 2l e =l =| A &S] St @ |l a o
E 8| ElC| ol glSlals|(8jein|2|s glsl®w|ois °
.055%0u=3—-5-—00039°3=0:0
:—u0305525=5333%°3=°=523
m5<o E|lr|g|xjO|Z|O| 0| <ja|lx|+-|a|ld{an|O]|n| o
— 1 Alo]Jolo A A Al aA|Na
—

0O : Must be set
A :Set if required

[Control details]
The designated axis is caused to oscillate on a designated sine wave.
Acceleration/deceleration processing is not performed.

‘/_\ 360[d
Amplitude I \/ [degree]

Starting angle

(1) Amplitude
Designate the amplitude of the oscillation in the setting units.
The amplitude can be set in the range 1 to 2147483647.

(2) Starting angle
Set the angle on the sine curve at which oscillation is to start.
The setting range is 0 to 359.9 (degrees).

(3) Frequency
Set how many sine curve cycles occur in one minute.
The setting range is 1 to 5000 (CPM).

POINTl

Since acceleration/deceleration processing is not performed, you
should set the starting angle to 90 degrees or 270 degrees in order to
avoid an abrupt start.
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[Notes]

[Example program]

(1) If the amplitude setting is outside the permissible range, the servo
program setting error "25" occurs and operation does not start.

(2) If the starting angle setting is outside the permissible range, the
servo program setting error "26" occurs and operation does not start.

(3) If the frequency setting is outside the permissible range, the servo
program setting error "27" occurs and operation does not start.

(4) After starting, operation is continually repeated until a stop signal
is input.

(5) Speed changes during operation are not possible. Attempted
speed changes will cause minor etror "310".

An example of a program for high-speed oscillation is shown below.

<K 5>—'—

osC

Axis 1

Start angle 90.0| [degres]
Amplitude 1000 | [PLS]
Frequency 100 | [CPM]
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