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e CVD Series RS-485 communication type USER MANUAL

e CVD Series RS-485 communication type
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How to read this manual

B Note the following:

® Setting methods of operation data and parameters
Operation data and parameters can be set via RS-485 communication (Modbus control) or using the support software
MEXEO2. This manual mainly explains how to set via RS-485 communication.

@ The setting unit may vary depending on the application such as the MEXEQ2.

Note the setting unit when setting operation data and parameters. This manual uses a setting unit "step" for
explanation.

® Description in both decimal and hexadecimal numbers
In this manual, register addresses are mainly described in hexadecimal. When a decimal number is described together,

it is described in parentheses.

B When the screen display of the MEXEO2 is described

When the screen display of the MEXEQ2 with software version 4 is described, it may be indicated using a number
such as "(p5)" described in front of the parameter type.

Example of description

[> Parameter

= Parameter A
IZ[ (p3) Baze settings
(pd) Motor & MechanismiCoordinates JOG Home operation)
(ph) Alarm & Info

LE (pf) 10 action and function W

Sets the generation condition of the tripmeter

035Eh | 035Fh | [lPmeter information (INFO-TRIP).
(862) (863) information Setti 0
(INFO-TRIP) [Setting range]

0 (disable), 1 to 2,147,483,647 (1=0.1 kRev)

(p5) Alarm & Info parameters

Sets the generation condition of the driver
0340h 0341h | Driver temperature information | temperature information (INFO-DRVTMP).
(832) (833) (INFO-DRVTMP) [Setting range]

40to85°C

85 A
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Operation

This part explains the operation functions and parameters.
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Setting of resolution

1  Setting of resolution

A desired resolution per revolution of the motor output shaft can be set using parameters.

Initial value Drivers for 2-phase stepping motors: 200 P/R (step angle 1.8°)
Drivers for 5-phase stepping motors: 500 P/R (step angle 0.72°)

® Related parameters

Sets the resolution in combination with the
“Resolution [Base resolution: 200 P/R | 500 P/R]"

. parameter. Refer to table next for resolutions that
039Ch 039Dh Base resolution setting can be set. -1
. (924) (925) [Setting range]

@) —1: Depending on the driver product name *

'g p4 0:200 P/R

o 1:500 P/R

§ Set the resolution in combination with the “Base

resolution setting” parameter. Refer to table next
for resolutions that can be set. 0

039Eh 039Fh | Resolution [Base resolution:

(926) (927) | 200 P/R|500 P/R] .
[Setting range]

Oto15

* 200 P/R: Driver model started with CVD2
500 P/R: Driver model started with CVD5

® Resolution list

0 200 1.8° 500 0.72°
1 400 0.9° 1,000 0.36°
2 800 0.45° 1,250 0.288°
3 1,000 0.36° 2,000 0.18°
4 1,600 0.225° 2,500 0.144°
5 2,000 0.18° 4,000 0.09°
6 3,200 0.1125° 5,000 0.072°
7 5,000 0.072° 10,000 0.036°
8 6,400 0.05625° 12,500 0.0288°
9 10,000 0.036° 20,000 0.018°
10 12,800 0.028125° 25,000 0.0144°
1 20,000 0.018° 40,000 0.009°
12 25,000 0.0144° 50,000 0.0072°
13 25,600 0.0140625° 62,500 0.00576°
14 50,000 0.0072° 100,000 0.0036°
15 51,200 0.00703125° 125,000 0.00288°

o Step angles are theoretical values.

e The actual step angle for the geared type is calculated by the formula: step angle divided by gear
ratio.

o Compared with the standard type, the resolution and the step angle of the high-resolution type
are twice and one-half, respectively.




2

Positioning SD (stored data) operation

Positioning SD (stored data) operation

2-1

Positioning SD operation is operation executed by setting the motor operating speed, position (travel amount) and
other items as operation data. When positioning SD operation is executed, the motor is started running at the starting

speed and accelerates until the operating speed is reached. Once the operating speed is reached, that speed is
maintained. Then the motor decelerates when the target position approaches, and finally comes to a stop.

Operation

® When start position < target position (operation in forward direction)

Speed
Operating speed

Starting speed

Speed
Operating speed

Starting speed
Current

Operating current

Stop current

<&

Travel amount

>
>

<

/

0 Sstarting
position

Position (travel amount)
/

Target Position
position

/Starting/

changing rate

’ Stopping delay time
deceleration

Drive-complete

0

Time

Time

® When start position > target position (operation in reverse direction)

Speed

0
Starting speed

Operating speed

Speed

Starting speed

Operating speed

Current
Operating current

Stop current

Target Starting
position position
] Position
< Travel amount .
Starting Target
position position
||, Starting/ Time
X{hanging rate Stopping/
decelerati -
\\ eceleration Drive-complete
Position (travel amount) delay time
Time

m The maximum travel amount of positioning SD operation is 2,147,483,647 steps. If the travel amount
of the motor exceeds the maximum travel amount, an alarm of operation data error is generated.




Positioning SD (stored data) operation

2-2

"Position" of operation data.

When a positive value is set, the motor rotates in the forward direction. When a negative value is

set, it rotates in the reverse direction.
e When a negative value is set to "Speed" of operation data, it is considered to be a speed of absolute

value.

e The rotation direction (forward/reverse) of positioning SD operation depends on the setting of

Setting of operation data

@ Related operation data

The following operation data is required for positioning SD operation. Up to 256 operation data pieces (No.0 to 255)
can be set.

2B Item Description Setting range Initial
code value
1: Absolute positioning
Operation type Selects the operation type. 2: Incremental positioning 2
(based on command position)
Position Sets the target position (travel amount). ;28’;37’483'648 t02,147,483,647 0
Sets the operating speed.
Positioning operation is performed at an
absolute operating speed. For continuous
Speed operation, when a positive value is set, the | —4,000,000 to 4,000,000 Hz 1,000
motor rotates in the forward direction.
When a negative value is set, it rotates in
the reverse direction.
Starting/changin Sets the acceleration/deceleration rate 1 to 1,000,000,000
rate 9 9ing (acceleration/deceleration time) for start (1=0.001 kHz/s, 1=0.001 s or 30,000
and change of the speed. 1=0.001 ms/kHz)
. . . 1 to 1,000,000,000
Z’;oczf):agtion fii'iz)ﬂ;sr(:c:;eleratlon rate (deceleration (120,001 kHz/s, 1=0.001 s o 30,000
P- 1=0.001 ms/kHz)
p1 . Sets the motor operating current based on 010
Operating current the base current being 100 %. 0 to 1,000 (1=0.1%) 1,000
Drlve-c.omplete Sets thg wf':utlng time generated after 0t0 65,535 (1=0.001 s) 0
delay time operation is completed.
0: No link
. . . 1: Manual sequential
Link Sets the mode for link operation. . . 0
2: Automatic sequential
3: Continuous sequential operation
—256: Stop
—2:42
Next data number Sets the next data. 141 -1
0 to 255: Operation data number
0: — (no loop)
Loop count Sets the number of loop times. 2 to 255: Loop 2{ to loop 255{ 0
(number of loop times)
Loop offset Offsets the position (travel amount) every | _ 94 304 16 4,194,303 steps 0
time loop is executed.
Loop end number Sets to the operation data number in which | 0: — (not the loop end point) 0

loop is completed.

1:}L-End (loop end point)




Positioning SD (stored data) operation

B Operation type, position
There are two operation types, and the setting method of the target position differs depending on the operation type.

@ Absolute positioning

Positioning operation is performed from the present position to the set target position. Set the target position on
coordinates with the home as a reference.

Example: Setting to move from the present position “100” to the target position “400”

Present Target
Home position position
0 1 QO 200 300 400 500
| ‘Setting=400‘ >

1 | |

® Incremental positioning
Positioning operation with the set travel amount is performed from the present command position. Set the target
position by using the position to which the motor has moved as a start point of the next movement. It is suitable for
operation in which the same travel amount is repeatedly used.

Actual travel amount=300

Example: Setting to move from the present position “100" to the target position “400”

Present Target
Home position position
0 100 200 300 400 500
| Setting=300 N

Actual travel amount=300

11

B Speed, Starting/changing rate, Stopping deceleration, Operating current, Drive-
complete delay time

Set the speed, starting/changing rate, stopping deceleration, operating current, and drive-complete delay time
required for positioning SD operation.

Speed Position (travel amount)
Operating speed // ' Drlve-complete
Stopping delay time
. Starting/ deceleration
Starting speed changing rate
Time

Current
Operating current

Stop current 4 |—

Time

ON
READY output OFF




Positioning SD (stored data) operation

2-3

® When starting speed < operating speed

Speed Position (travel amount)

/ .
Stopping
Starting/ deceleration\

changing rate

Operating speed

Starting speed

Time
When operating speed < starting speed
Speed
Starting speed
Position (travel amount)
Operating speed
Time

Link, Next data number

For details about link, refer to p.18. (=) "2-5 Mode for link operation of operation data” on p.18)
No Link

Executes operation once with one operation data number. (single-motion operation)

Manual sequential

Executes operation of the operation data number set in “Next data number” every time the SSTART input is input. The
SSTART input is enabled when the READY output is being ON.

Automatic sequential

Starts operation of the operation data number set in “Next data number” automatically after stop for the time set in
“Drive-complete delay time.”

Continuous sequential operation

Executes operation of the operation data number set in “Next data number” continuously without stopping the
motor.

Loop count, Loop offset, Loop end number

When you set loop count, loop offset, loop end number, the loop function is enabled. (= “Loop function” on p.26)

Selection of operation data number

There are two methods to select the operation data number to be started as shown below.
e Selection by NET selection number
e Selection using the MO to M7 inputs

The order of the priority is: NET selection number, MO to M7 inputs.

NET selection number

The NET selection number is used to set the operation data number via the remote I/0.
If an operation data number other than 0 to 255 is set, the NET selection number is disabled, and selection using the
MO0 to M7 inputs is enabled.




Positioning SD (stored data) operation

® Selection using the MO0 to M7 inputs

This is a method in which a desired operation data number is selected by a combination of ON/OFF status of the MO
to M7 inputs.

0 OFF OFF OFF OFF OFF OFF OFF OFF
1 OFF OFF OFF OFF OFF OFF OFF ON
2 OFF OFF OFF OFF OFF OFF ON OFF
253 ON ON ON ON ON ON OFF ON
254 ON ON ON ON ON ON ON OFF
255 ON ON ON ON ON ON ON ON

Types of positioning SD operation

B Absolute positioning

Set the target position on coordinates with the home as a reference.

® Related parameter

Permits absolute positioning operation
issi when the position coordinate is not set.
0290h 0291h Perrmssnpn ofabsolute ' p
p3 positioning without setting [Setting range] 1
(656) (657) . .
absolute coordinates 0: Disable
1: Enable

® Usage example:
When the motor is operated from the command position 100 to the target position 8,600

Setting of operation data

0 1: Absolute positioning 8,600 2,000 1,500 (1=0.001) 1,500 (1=0.001)

Operation image

Speed Speed

2,000 2,000
9 <

500 500

0 0
100 8,600 Position Time
START




Positioning SD (stored data) operation

Operation method

1. Check that the READY output is ON.

2. Select the operation data number using the M0 to M7 inputs and turn the START input ON.
3. The READY output is turned OFF, and the motor starts operation.

4., Check that the READY output has been turned OFF and turn the START input OFF.

5. When the operation is completed, the READY output is turned ON.

START input ;’: @ @
o ) 7

X N
MO to M7 input X | X

READY output

OFF

Internal speed command

ON @ @—

Timing chart
2 ms or more 2 ms or more
i ON
START input OFF
) ON
MO to M7 input X
| ,2msorless
ON——M
READY output OFF
| |2msorless
ON
MOVE output OFF

Internal speed command




Positioning SD (stored data) operation

B Incremental positioning (based on command position)

Set the travel amount from the present command position to the target position.

Usage example:
When the motor is operated from the command position 100 to the target position 8,600

Setting of operation data

o | % Incremental positioning 8,500 2,000 1,500 (1=0.001) 1,500 (1=0.001)
(based on command position)
Operation image
Speed Speed
2,000 2,000
& s
500 500

0 0
100 8,600 Position Time
START

Operation method

1. Check that the READY output is ON.

2. Select the operation data number using the M0 to M7 inputs and turn the START input ON.
3. The READY output is turned OFF, and the motor starts operation.

4. Check that the READY output has been turned OFF and turn the START input OFF.

5. When the operation is completed, the READY output is turned ON.

START input OOF’: ®75 @

MO to M7 input Ci': X / X

READY output

ON
OFF

Internal speed command @

Timing chart

2 ms or more 2 ms or more

ON
OFF

START input

MO to M7 i on X
to input OFF

2 ms or less

READY out oN
output

| |2msor less

MOVE output ON
OutpUt ke

Internal speed command




Positioning SD (stored data) operation

2-5

Mode for link operation of operation data

Operations of more than one operation data number are linked. If the base point for the link operation is changed
using the MO0 to M7 inputs, link operation with multiple patterns can be set. It can be used when setting a different
operation pattern for each load. When the command position reaches the target position, the operation transits to
the next operation data number linked.

Related operation data

0: No link

Sets the mode for link 1: Manual sequential

operation. 2: Automatic sequential

3: Continuous sequential operation

—256: Stop
=2:+2
Next data number | Sets the next data. 111 -1

0 to 255: Operation data number

Link

p1

No link (single-motion operation)
Operation is executed once with one operation data number.

Timing chart

Drive-complete
delay time

Motor operation

START input C?FBF' [T ]

MO to M7 input OOF': X X

ON
OFF

ON
OFF
ON
OFF
ON
OFF L

ON
OFF

MOVE output

READY output

SEQ-BSY output

DELAY-BSY output

CRNT output




B Manual sequential operation

Positioning SD (stored data) operation

Operation of the operation data number set in “Next data number” is executed whenever the SSTART input is turned
ON. This method is convenient when multiple positioning operations must be executed sequentially, because there is
no need to repeatedly select each operation data number.

e In the case of the operation data number in which the manual sequential operation is set, the
SEQ-BSY output is not turned OFF even if the operation is completed. (manual sequential waiting

status) Operation of the operation data number set in “Next data number” is executed when the
SSTART input is turned ON in this status.
e Operation of the operation data number currently selected is executed when the SSTART input is
turned ON while the SEQ-BSY output is being OFF.

® Usage example: When positioning operation is performed for multiple coordinates at an arbitrary timing

Setting of operation data

. Position | Speed Starting/changing Stopping . Next data
No. | Operation type [step] [Hz] rate [kHz/s] deceleration [kHz/s] Link number
o | 1:Absolute 1,000 | 1,500 15,000 (1=0.001) 15,000 (1=0.001) | |+ Manual —1:41
positioning sequential
p | 1:Absolute 2,000 | 2000 | 20,000(1=0.001) 20,000 (1=0.001) | 1:Manual —1:41
positioning sequential
o | 1:Absolute 300 1,500 10,000 (1=0.001) 10,000 (1=0.001) | 0: No link ~256: Stop
positioning
Operation image
Speed Speed
2,000 2,000
1,500 1,500
500 No.0 No.1 500
0 | 300
1oo/|\ 1,000 2,000 Position |Time
-500 -500 Noo
No.2 o.
A\
-1,500 -1,500

Operation method

1. Check that the READY output is ON.

S

START 1]

START

2. Select the operation data number using the MO to M7 inputs.

3. Turn the START input ON.

The READY output is turned OFF, and the SEQ-BSY output is turned ON. Then, the motor starts operation.

4. Check that the READY output has been turned OFF and turn the START input OFF.

5. When the operation is completed, the READY output is turned ON.

6. Check that the READY output has been turned ON and turn the SSTART input ON.

The operation of the operation data number linked in “1: Manual sequentia

|rr

is started.

7. Check that the READY output has been turned OFF and turn the SSTART input OFF.

8. When all the operations linked are completed, the SEQ-BSY output is turned OFF, and the READY output is turned

ON.




Positioning SD (stored data) operation
START input N

NPUL op

ON
OFF
ON
OFF

MO to M7 input
SSTART input

ON

READY output OFF

ON

SEQ-BSY output OFF

Internal speed command

Timing chart

Motor operation

START input (?F': [T

ON

SSTART input OFF

ON

MO to M7 input

ON

MOVE output

OFF

ON
OFF

READY output

ON

SEQ-BSY output OFF

ON
OFF

DELAY-BSY output

ON

CRNT output OFF

ON

AUTO-CD output OFF

| 20



Positioning SD (stored data) operation

B Automatic sequential operation

More than one operation are executed automatically and sequentially. After one operation is completed, operation of
the operation data number set in “Next data number”is started after stop for the time set in “Drive-complete delay
time! If operation data includes data for which “0: No link” is set, the motor is stopped after the positioning SD
operation with respect to the “0: No link” operation data is completed.

® Usage example: When positioning operation is performed automatically for multiple coordinates

Setting of operation data

1: Absolute 15,000 15,000 5,000 2: Automatic .
positioning 1,000 1,500 (1=0.001) (1=0.001) (1=0.001) sequential 14
1: Absolute 20,000 20,000 5,000 2: Automatic .
positioning 2,000 2,000 (1=0.001) (1=0.001) (1=0.001) sequential 141
1: Absolute 10,000 10,000 NI [T )
R 300 1,500 (1=0.001) (1=0.001) 0 0: No link 256: Stop
Operation image
Speed Speed
2,000 2,000
1,500 1,500 s ©
~ ©
o \&
500 No.0 No.1 500 No.0 No.1
| 300
0 — -
100 ’|\ 1,000 2,000 Position 5 5 | |T|me
-500 -500 No2
No.2 o.
-1,500 -1,500
START [ ]

Operation method

1. Check that READY output is ON.

2. Select the operation data number using the M0 to M7 inputs.

3. Turn the START input ON.
The READY output is turned OFF, and the SEQ-BSY output is turned ON. Then, the motor starts operation.

4. Check that the READY output has been turned OFF and turn the START input OFF.

5. When the first operation is completed, operation linked in “2: Automatic sequential”is started after stop for time

set in “Drive-complete delay time.”

6. When all the operations linked are completed, the SEQ-BSY output is turned OFF, and the READY output is turned

ON.

21|



Positioning SD (stored data) operation

ot N @
START input OFF J
MO to M7 i ON @
to M7 input - X
READY oN @
output OFF

ON

SEQ-BSY output OFF

Internal speed command

Timing chart

Motor operation

ON

START input OFF

. ON
MO to M7 input OFF X

ON

MOVE output OFF

ON
OFF

READY output

ON

SEQ-BSY output

OFF

ON

DELAY-BSY output OFF

ON
OFF
ON
OFF

CRNT output

AUTO-CD output

| 22



Positioning SD (stored data) operation

B Continuous sequential operation

Operation of the operation data number set in “Next data number”is executed continuously without stopping the
motor. If operation data includes data for which “0: No link”is set, the motor is stopped after the positioning SD
operation with respect to the “0: No link” operation data is completed.

® Usage example: When the speed is changed at a specified position

Setting of operation data

1: Absolute 10,000 15,000 3: Continuous sequential .
v positioning Lo Y (1=0.001) (1=0.001) operation L
1: Absolute 20,000 20,000 3: Continuous sequential .
! positioning 1,700 3,000 (1=0.001) (1=0.001) operation 141
1: Absolute 20,000 20,000 3: Continuous sequential .
2 positioning 3,000 1,000 (1=0.001) (1=0.001) operation 141
1: Absolute 15,000 10,000 Nt )
3 positioning 1,300 2,000 (1=0.001) (1=0.001) 0: No link 256: Stop
Operation image
Starting/changing
rate of data No.1
Speed Speed
3,000 3,000 \ Starting/changing
o rate of data No.2
~N
2,000 2,000 2 -
No.1 o Stopping
deceleration
1,000 * 1,000 ) of data No.3
500 X . 500 ) ) . e
{ No.0 1300 No.2 No.0 No.1 No.2
o Position 0 Time
500 100 1,000 ‘| 1,700 3,000 500
No.3 No.3
2 S
-2,000 -2,000
START J |_ Starting/changing Stopping
rate of data No.3 deceleration
of data No.3

* If the direction of the operation is switched to the opposite direction while the operation is executed, the motor
passes by the target position.

o To link to the next operation data number, the motor accelerates with the starting/changing rate
of the next data.

e When the motor rotates in the opposite direction in the operation of the next data, it decelerates
at the stopping deceleration of the next data.

o To stop, the motor decelerates at the stopping deceleration of the operation data number linked
last.

23




Positioning SD (stored data) operation

Operation method

1.
2.
3.

Check that the READY output is ON.
Select the operation data number using the MO to M7 inputs.

Turn the START input ON.
The READY output is turned OFF, and the SEQ-BSY output is turned ON. Then, the motor starts operation.

Check that the READY output has been turned OFF and turn the START input OFF.

When the motor in operation reaches the target position, it transits to the next operation linked, and acceleration/
deceleration from the present speed to the target speed is started.

When all the operations linked are completed, the SEQ-BSY output is turned OFF, and the READY output is turned

ON.
START input OFF J
MO to M7 i oN
to input OFF X
READY oN
output OFF

SEQ-BSY output ON
Q-BSYoutput (op | I—

Internal speed command
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Timing chart

Motor operation

START input

MO to M7 input

MOVE output

READY output

SEQ-BSY output

DELAY-BSY output

CRNT output

ON
OFF

ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF

ON
OFF

Positioning SD (stored data) operation
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Positioning SD (stored data) operation

2-6 Sequence function

B Loop function

The loop function is a function to repeat the operation of the linked operation data number for the number of times
set.

Operation is repeated from the operation data number for which “Loop count”is set to the operation data number to
which “Loop end number”is set for the number of times set in the “Loop count”When the operation for the number
of times set is completed, the operation transits to the operation data number that is set to “Next data number.”

No.0 No.1 No.2 No.3
Repeated for the set number of times | %
Loop start Loop Transit to the operation

completion  of the next data after
loop completion

m If "0: No link" is included in "Link" of the operation data number to be looped, the operation stops in
the operation data number for which "0: No link" is set. Be sure to link all the operations with "1:
Manual sequential," "2: Automatic sequential," or "3: Continuous sequential operation.”

Related operation data

0: No link
Link Sets the mode for link operation. LELLTITE] s.equentlal . 0
2: Automatic sequential
3: Continuous sequential operation
—256: Stop
Next data Sets the next data. —2+2 -1
number —1:+1
p1 0 to 255: Operation data number
0: — (no loop)
Loop count | Sets the number of loop times. 2 to 255: Loop 2{ to loop 255{ 0
(number of loop times)
Loop offset | Offsets the position (travel amount) ~4,194,304 to 4,194,303 steps 0
every time loop is executed.
Loop end Sets to the operation data number in 0: — (not the loop end point) 0
number which loop is completed. 1:}L-End (loop end point)
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Positioning SD (stored data) operation

® Usage example: When operation from the operation data No.0 to No.1 is repeated three times

Setting of operation data

0 | 1: Absolute positioning 5,000 2,000 1,500 (1=0.001) 1,500 (1=0.001)
1 1: Absolute positioning 100 2,000 1,500 (1=0.001) 1,500 (1=0.001)
2 1: Absolute positioning 2,000 1,000 1,500 (1=0.001) 1,500 (1=0.001)
0 2: Automatic sequential =lg=5 3: Loop 3{ (0=
1 2: Automatic sequential —1:+1 0:— 1:}L-End
2 | 0:Nolink —256: Stop 0:— 0:— .
Operation image
Speed Speed 5
2,000 > 2,000 Tﬁ—ﬁ—\ -1'3
Q
1,000 1,000 No2 =
© - Y - © - © = >
[ No.o \¥» ~[ No.o \» [ No.o \¥» =\
500 \I, 500
0 — 0 -
100 2,000 5,000| Position Time
-500 -500
No.1 No.1 No.1
= (% - % - “
-2,000 < -2,000
START | |

B Offset of loop

When the offset is set, the target position of positioning can be moved for the amount set in “Loop offset” while
repeating loop. Use this function for palletizing operation.

® Usage example: When operation from the operation data No.0 to No.1 is repeated three times
(The target position is increased by 100 steps for each loop)

Setting of operation data
In case of absolute positioning: The coordinate of the target position is offset.

0 1: Absolute positioning 1,000 1,200 1,500 (1=0.001) 1,500 (1=0.001)
1 1: Absolute positioning 100 1,200 1,500 (1=0.001) 1,500 (1=0.001)

0 2: Automatic sequential -1:+1 3: Loop 3{ 100 0:—
1 2: Automatic sequential —256: Stop 0:— 0 1:}L-End




Positioning SD (stored data) operation

2-7

In case of incremental positioning: The travel amount to the target position is offset.

2: Incremental positioning

0 (based on command 900 1,200 1,500 (1=0.001) 1,500 (1=0.001)
position)
2: Incremental positioning
1 (based on command -900 1,200 1,500 (1=0.001) 1,500 (1=0.001)
position)

0 2: Automatic sequential —1:4+1 3: Loop 3{ 100 0:—
1 2: Automatic sequential —256: Stop 0:— -100 1:}L-End

Operation image

Speed 100 . 100  Loop offset
1,200

500
0

100 1,000| 1,100] 1,200 Position

-500

-1,200

Extended operation data setting
The specification of the operation data can be extended.

Extended loop function

The extended loop function is a function to execute loop operation for a number of times that cannot be set in
operation data (256 or more). This function can be used to repeat simple operation as in an endurance test.
Operation is repeated from the operation data number set in “Repeat start operation data number” to the operation
data number set in “Repeat end operation data number” for the number of times set in “Repeat time”When the
operation for the number of times set is completed, the motor transits to the operation data number that is set to
“Next data number”

When the extended loop function is used, the operation data from “Repeat start operation data number”to “Repeat
end operation data number”is fixed with the following values.

Next data number —1:+1
Repeat start operation data number: Number of times of repeat
Loop count
: Other: —
P Loop offset 0

Repeat end operation data number: 1 (}L-End)

Loop end number Other: —

If "0: No link" is included in "Link" of the operation data number to be looped, the operation stops in
the operation data number for which "0: No link" is set. Be sure to link all the operations with
"1: Manual sequential," "2: Automatic sequential," or "3: Continuous sequential operation."




Related operation data

Positioning SD (stored data) operation

Link

Sets the mode for link
operation.

0: No link

1: Manual sequential

2: Automatic sequential

3: Continuous sequential operation

Next data number

Sets the next data.

—256: Stop

—2:42

=1:41

0 to 255: Operation data number

Related extended operation data setting

p2

Sets the operation data number from
1000h 1001h | Repeat start operation which extended loop operation is started. :
(4096) (4097) | data number [Setting range] -

—1 (Disable), 0 to 255

Sets the operation data number in which
1002h 1003h | Repeat end operation extended loop operation is completed. »
(4098) (4099) | data number [Setting range]

—1 (Disable), 0 to 255

Sets the number of repeat times of
1004h 1005h R i extended loop operation. :

epeat time _

(4100) (4101) P [Setting range]

—1 (Disable), 0 to 100,000,000

@ Usage example:
Transition to the operation data No.2 after repeating the operation data No.0 and No.1 500 times.

Setting of operation data

g | Feelic 2,000 | 2,000 1,500 (1=0.001) 1,500 (1=0.001) | 2 Automatic —1:41
positioning sequential

1 | V:Absolute 100 2,000 1,500 (1=0.001) 1,500 (1=0001) | 2 Automatic —1:41
positioning sequential

5 | T:Absolute 400 1,000 1,500 (1=0.001) 1,500 (1=0.001) | 0:No link ~256: Stop
positioning

Extended operation data setting

500




Positioning SD (stored data) operation

Operation image

Speed Speed
2,000 2,000
“ - “ “ - No.2
1,000 1,000 = v = ~ 5 02
No.0 Noo \ | No.0 2f \G
500 \I/ 500 / /
0 — -
100 400 2,000 | Position / Time
-500 -500
No.1
at ~
- (%2}
—-2,000 -2,000

B Common setting and separate setting of acceleration/deceleration

In “Rate selection” of extended operation data setting, the acceleration/deceleration in positioning SD operation and

continuous macro operation can be set as follows.

e Common setting: The values set in the “Common acceleration rate or time” and “Common stopping deceleration”
parameters are followed.

e Separate setting: The acceleration/deceleration set under the applicable operation data number is followed.

. START ]
O
k]
0]
2
o
=]

Related extended operation data setting

MEXEQ2 | Register address L Initial
Item Description
code Upper Lower value
Sets the starting/changing rate or starting/
changing time in common setting.
0280h 0281h g?cnglr:rc':\rt]ion rate 9 ’ ’ 30,000
(640) (641) _ [Setting range] )
or time 1 to 1,000,000,000 (1=0.001 kHz/s, 1=0.001 s or

1=0.001 ms/kHz)

Sets the stopping deceleration or stop time in

common setting.
0282h | o283n | Common i 2
p2 (642) (643) Sergrellng] [Setting range] 30,000
deceleration 1 to 1,000,000,000 (1=0.001 kHz/s, 1=0.001 s or

1=0.001 ms/kHz)

Sets whether to use the common acceleration/
deceleration or the acceleration/deceleration

028Ch 028Dh . specified for the operation data.
Rate selection . 1
(652) (653) [Setting range]

0: Common rate (common setting)
1: Rate of each operation data (separate setting)
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Positioning SD (stored data) operation

2-8 Stop operation

B Operation stop input
The motor stops when an operation stop signal is input while the motor is operating.

Related parameters

Sets how to stop the motor when the STOP
input is turned ON.

OEOOh OEO1h . ) )
(3584) (3585) STOP input action [Setting range] 3

0: Immediate stop
3: Deceleration stop

Sets how to stop the motor when the FW-BLK
input or RV-BLK input is turned ON.

0EO4h OEO5h | FW-BLK/RV-BLK

(3588) | (3589) | inputaction [Setting range] !
0: Immediate stop

1: Deceleration stop

B Hardware overtravel

Hardware overtravel is a function that limits the range of movement by installing the limit sensors (FW-LS, RV-LS) at
the upper and lower limits of the moving range.
If the “FW-LS/RV-LS input action” parameter is set, the motor can be stopped when the limit sensor is detected.

Related parameter

Sets how to stop the motor when the FW-LS
input or RV-LS input is turned ON.

[Setting range]

06 0EO2h OEO3h | FW-LS/RV-LSinput | —1:Used as a return-to-home sensor
(3586) (3587) | action 0: Immediate stop

1: Deceleration stop

2: Immediate stop with alarm

3: Deceleration stop with alarm
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Positioning SD (stored data) operation

H Software overtravel

The software overtravel is a function that limits the range of movement by setting the upper and lower limits of the
moving range by the parameter.

If the “Software overtravel” parameter is set to “0: Immediate stop” or “1: Deceleration stop,” the motor can be stopped
according to the setting of the parameter when the software limit is reached. Setting to “2: Immediate stop with
alarm” or “3: Deceleration stop with alarm” will generate an alarm to stop the motor.

Related parameters

Sets the operation when the software
overtravel is detected.
[Setting range]
0386h | 0387h _1: Disable

Software overtravel :
(902) (903) 0: Immediate stop
1: Deceleration stop
2: Immediate stop with alarm
3: Deceleration stop with alarm

p3 Sets the value of software limit in the
0388h | 0389h | Positive software forward direction.

(904) (905) | limit [Setting range]
—2,147,483,648 to 2,147,483,647 steps
Sets the value of software limit in the
038Ah | 038Bh | Negative software | reverse direction.

(906) (907) | limit [Setting range]
—2,147,483,648 to 2,147,483,647 steps

2,147,483,647

—-2,147,483,648

Software overtravel will become effective after the position origin is set. Refer to p.56 for setting
the position origin.

B Escape from limit

It is possible to escape in the reverse direction when the forward direction limit is detected, and in the forward
direction when the reverse direction limit is detected.
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Positioning SD (stored data) operation

2-9 Operating current and stop current

The operating current and the stop current are calculated based on the base current (%).

The base current is a current used as the basis for setting the operating current and the stop current, and is set as a
percentage (%) of the maximum output current of the driver. If the load is small and there is an ample allowance for
torque, the motor temperature rise can be suppressed by setting a lower base current.

Excessively low base current may cause a problem in starting the motor or holding the load in
position. Do not reduce the current any more than is necessary.

B Operating current

The operating current of the motor is calculated as follows.
e Operating current of motor = Maximum output current x “Base current” parameter setting value x “Operating
current” setting value

Related operation data

Sets the motor operating current based on the base current being

. 100 %.
p1 Operating current . 1,000
[Setting range]

0to 1,000 (1=0.1 %)

Related parameters

024¢ch 024Dh Sets the base current.
p3 (588) (589) Base current [Setting range] 1,000

0to 1,000 (1=0.1 %)

Sets the operating current for JOG
operation or return-to-home operation
based on the base current being 100 %. 1,000

02BEh 02BFh | JOG/HOME operating

B (702) (703) current i
[Setting range]

0to 1,000 (1=0.1 %)
Sets the operating current for direct data

. . operation based on the base current being
0064h 0065h | Direct data operation

_ 100 %.
(100) (101) | operating current 0 1,000

[Setting range]
0to 1,000 (1=0.1 %)
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Positioning SD (stored data) operation

B Stop current

When the motor stops, the automatic current cutback function is actuated to lower the motor current to the stop
current.
The stop current of the motor is calculated as follows.
e Stop current of motor = Maximum output current X “Base current” parameter setting value x “Stop current”
parameter setting value

Related parameters

Sets the base current.
024Ch 024Dh Base current i 1,000
(588) (589) [Setting range] /
0to 1,000 (1=0.1 %)
. p3 Sets the motor stop current based on the base current
0250h | 0251h being 100 %.
Stop current 500
(592) | (593) P [Setting range]
- 0to 500 (1=0.1 %)
@]
©
I}
o . . .
= Acceleration/deceleration unit
S

Set the acceleration/deceleration unit using the “Acceleration/deceleration unit” parameter.
The settable units are the acceleration/deceleration rate (kHz/s, ms/kHz) and the acceleration/deceleration time (s).

Explanation of labels

e TVEL: Operating speed
e SVEL: Starting speed
e ACC: Starting/changing
e BRK: Stop
In case of [kHz/s] or [ms/kHz] setting In case of setting with [s]
Speed [HZ] Speed [HZ]
TVEL TVEL
ACC BRK
SVEL SVEL

Related parameter

Sets the acceleration/deceleration unit.

3 028Eh 028Fh | Acceleration/ [S'etting range] .
P (654) (655) | deceleration unit (1) kHz/s
'S
2: ms/kHz

\m The maximum acceleration/deceleration value is fixed to 1 GHz/s, and the minimum acceleration/
deceleration value to 1 Hz/s. When the "Acceleration/deceleration unit" parameter is set to "1: s," set
the acceleration/deceleration time so that the acceleration/deceleration rate should be within the
range.
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Set the operating speed of the motor at the time of operation start. Rectangular operation (drive without

Positioning SD (stored data) operation

2-11 Starting speed

acceleration/deceleration time) is executed at the operating speed if the operating speed is below the starting speed.

Related parameters

Sets the starting speed for positioning SD
0284h 0285h . operation or continuous macro operation.
3 Starting speed 100
P (644) (645) 9sp [Setting range]
0 to 4,000,000 Hz
Sets the starting speed for JOG macro
02A6h 02A7h X operation.
JOG) Starting speed 100
678 | (679 |9 9SPEEC | [setting range]
4 0 to 4,000,000 Hz
P Sets the starting speed for return-to-home
02C6h 02C7h | (HOME) Starting operation.
. 100
(710) (711) | speed [Setting range]
1 to 4,000,000 Hz




Return-to-home operation

3

Return-to-home operation

Return-to-home operation is operation to detect the home by using an external sensor.
It is executed to return from the present position to the home at the time of power-on and upon completion of
positioning operation.

Types of return-to-home operation

Return-to-home operation can be performed in the following three patterns.

Iltem

Description

Features

2-sensor mode

When the limit sensor is detected, the motor rotates in the
reverse direction and pulls out of the limit sensor. After
pulling out of the limit sensor, the motor moves to stop
according to the value set in the "(HOME) Backward steps
in 2 sensor home-seeking" parameter. The position at
which the motor stopped becomes the home.

e Two external sensors are required

e The operating speed is low
(return-to-home starting speed)

3-sensor mode

When the limit sensor is detected, the motor rotates in the
reverse direction and pulls out of the limit sensor. After
that, the motor stops when the ON edge of the HOME
sensor is detected. The position at which the motor
stopped becomes the home.

e Three external sensors are
required *

e The operating speed is high
(return-to-home operation speed)

One-way
rotation mode

The motor stops when the ON edge of the HOME sensor is
detected. After that, the motor pulls out at the speed set
in the "(HOME) Last speed" parameter until the OFF edge
of the HOME sensor is detected. After pulling out of the
limit sensor, the motor moves to stop according to the
value set in the "(HOME) Operating amount in uni-
directional home-seeking" parameter. The position at
which the motor stopped becomes the home.

e One external sensor is required

e The operating speed is high
(return-to-home operation speed)

o Not rotate in the reverse direction

* With a rotating mechanism, the home can be detected even with one external sensor.

Explanation of labels

e VR: Return-to-home operation speed
e VS: Return-to-home starting speed
e VL: Last speed
e ---:Orbit when a home offset is set
2-sensor mode 3-sensor mode One-way rotation mode
RV-LS FW-LS RV-LS HOMES FW-LS HOMES
+VR +VR e +VR R
+VS +VS + . +VS . *
+VL +VL i : +VL :
v v v
A A A '
-VL : -VL : : -VL
-VS N -VS < : -VS
-VR e -VR e -VR
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3-2

Related parameters

Setting of parameters

Return-to-home operation

MEXEOQ2 | Register address L Initial
Item Description
code Upper Lower value
Sets the preset position.
038Ch | 038Dh " )
p3 (908) (909) Preset position [Setting range] 0
—2,147,483,648 to 2,147,483,647 steps
Sets the time constant for command filter.
02BCh 02BDh | JOG/HOME command filter . 1
(700) (701) | time constant [Setting range]
1to 200 ms
Sets the operating current for JOG operation or
. return-to-home operation based on the base
02BEh 02BFh | JOG/HOME operating current being 100 %. 1,000
(702) (703) current .
[Setting range] —
0to 1,000 (1=0.1 %) @)
e}
Sets the mode for return-to-home operation. ®
. Q
02C0h | 02C1h | (HOME) Home-seeking [Setting range] : =
(704) | (705) | mode (08 3 EIEtels 5
1: 3 sensors
2: One-way rotation
Sets the starting direction for home detection.
02C2h 02C3h . N [Setting range]
HOME) Starting direction 1
706) | (r07) | HOME) 9 0: Negative side
1: Positive side
Sets the acceleration/deceleration rate or
acceleration/deceleration time for return-to-home
02C4h 02C5h | (HOME) Acceleration/ operation.
; . 30,000
(708) (709) deceleration [Setting range]
p4 1 to 1,000,000,000 (1=0.001 kHz/s, 1=0.001 s or
1=0.001 ms/kHz)
Sets the starting speed for return-to-home
02C6h 02C7h . operation.
(HOME) Starting speed 100
7100 | 711) Isp [Setting range]
1 to 4,000,000 Hz
Sets the operating speed for return-to-home
02C8h | 02C%h . operation.
HOME) Operating speed 1,000
(712) (713) ( )Op 2 [Setting range]
1t0 4,000,000 Hz
Sets the operating speed for final positioning with
02CAh 02CBh the home.
HOME) Last speed 100
(114 | (15 | HOME)Lastsp [Setting range]
110 10,000 Hz
Sets the backward steps after return-to-home
02D2h 02D3h | (HOME) Backward stepsin | operation in 2-sensor mode.
. 200
(722) (723) 2 sensor home-seeking [Setting range]
0 to 8,388,607 steps
. Sets the operating amount after return-to-home
02D4h 02D5h .(HON.IE).Ope.ratlng amount operation in one-way rotation mode.
in uni-directional home- i 200
(724) (725) seeking [Setting range]
0 to 8,388,607 steps

e Since the position coordinate is not set during return-to-home operation, the ABSPEN output is

turned OFF.
e Preset (P-PRESET) is executed after return-to-home operation to set the position coordinate.

Therefore, the mechanical coordinate of the home depends on the "Preset position" parameter.
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3-3

Extended function

® Home offset

Home offset is a function to perform positioning Mechanical Electrical

operation according to the amount set in the “(HOME) home home Return-to-home
Position offset” parameter after return-to-home ]‘ | operation
operation and set the position where the motor stopped = - = = = = = D Offset operation

as the home.

The home set by the “(HOME) Position offset” parameter L_r1_'|

is called "electrical home" in distinction from the EE .
mechanical home. If the value of the position offset is 0, el [l [L1]
the mechanical home and the electrical home will be -LS HOMES +LS

the same position.

Detection of external sensor (signal)

When performing return-to-home operation, use of the SLIT input or TIM signal increases the accuracy of home
detection.

Related parameters

Sets whether or not to concurrently use the

SLIT input for return-to-home operation.
02CCh 02CDh | (HOME) SLIT

(716) (717) | detection [Setting range] 0

0: Disable
1: Enable

Sets whether or not to concurrently use the

p4 . TIM signal for return-to-home operation.
02CEh 02CFh | (HOME) TIM signal

(718) (719) | detection [Setting range]
0: Disable

1: TIM output
Sets the amount of offset from the home.

02DOh 02D1h | (HOME) Position

(720) 721) | offset [Setting range] 0
2,147,483,647 t0 2,147,483,647 steps




Return-to-home operation

3-4 Timing chart (in case of 3-sensor mode)

1. Check that the READY output is ON.
2. Turn the HOME input ON.

3. The READY output and DCMD-RDY output are turned OFF, the MOVE output is turned ON, and return-to-home
operation is started.

4. Check that the READY output has been turned OFF and turn the HOME input OFF.

5. The HOMES input is turned ON and return-to-home operation is completed.
The HOME-END output, READY output, and DCMD-RDY output are turned ON, and the MOVE output is turned

OFF.
HOME input OOF'\FI @ @

HOMES input (;)Fﬁ Kl @K
HOME-END output OOFI: / NI

READY output o\ \l_
output e
ON
DCMD-RDY output N
MOVE N
output OFF

Motor operation

39|



Return-to-home operation

3-5 Operation sequence

H 3-sensor mode

When the limit sensor is detected during operation, the motor rotates in the reverse direction and pulls out of the
limit sensor.

The motor operates at the “(HOME) Operating speed,” and it stops if the ON edge of the HOME sensor is detected.
The position at which the motor stopped becomes the home.

Explanation of labels

VR: Return-to-home operation speed
VS: Return-to-home starting speed
VL: Last speed

- --: Orbit when a home offset is set

RV-LS HOMES FW-LS RV-LS HOMES FW-LS

+
<
-

|
<
—

REES-

RV-LS HOMES FW-LS RV-LS HOMES FW-LS

= +VR T
+VS
+VL

&
=
-

RV-LS HOMES FW-LS RV-LS HOMES FW-LS

A +VR s
+VS
+VL

&
<
-

RV-LS HOMES FW-LS RV-LS HOMES FW-LS

s +VR ==
+VS
+VL

€--- 1

<
<
-

RV-LS HOMES FW-LS RV-LS HOMES FW-LS

= +VR T
+VS
+VL

PG

€ =] -

&
<
-

REEN
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Return-to-home operation

® When only the HOME sensor is used (rotating mechanism, etc.)

If the limit sensor is not used, in case of a rotating mechanism for example, the sequence is as follows.

HOMES HOMES

+VR ==
+VS 3
+VL

€= -1

- b

|
<
—

HOMES HOMES

+VR s
+VS 3
+VL

- |- pf
|

<
—

The motor may pass by the HOME sensor and decelerate to a stop even after the HOME sensor is
detected depending on the value set in the "(HOME) Acceleration/deceleration" parameter. Keep an
adequate distance between the mechanical end and the HOME sensor because they may touch each
other when the distance is too short.
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Return-to-home operation

® When the SLIT input and/or TIM signal are used concurrently

Even after return-to-home operation is completed, operation is continued until an external signal is detected.
If an external signal is detected while the HOME sensor is ON, return-to-home operation is completed.

RV-LS HOMES FW-LS RV-LS HOMES FW-LS
+VR Ses +VR Kt
+VS < * +VS < *
+VL i : +VL ] :
B v B P
-VL : : -VL : ﬂ
-Vs N V5 A
-VR St -VR St
SLIT input oN SLITi N
input input OFF
. RV-LS HOMES FW-LS RV-LS HOMES FW-LS
O +VR T +VR s
3 +VS e +Vs o
= +VL i : +VL : :
ol B v B
S VL : : VL : 1l
—VS S e _VS S ;'l
-VR St -VR St
TIM oN TIM N
output OFF output OFF
RV-LS HOMES FW-LS RV-LS HOMES FW-LS
+VR Py +VR F e
+VS < * +VS < *
+VL i : +VL : :
B B P
-VL : : -VL : ﬂ
Vs et -Vs <
-VR St -VR St
ON ON
SLIT input OFF /F—| SLIT input OFF |_7[\
TIM oN TIM N
output OFF output OFF
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H 2-sensor mode

Return-to-home operation

The motor is operated in the starting direction of return-to-home at the starting speed. When the limit sensor is

detected, the motor rotates in the reverse direction and pulls out of the limit sensor at the last speed.

After pulling out of the limit sensor, the motor operates according to the set value in the “(HOME) Backward steps in 2
sensor home-seeking” at the “(HOME) Starting speed,” and stops. The position at which the motor stopped becomes

the home.

Explanation of labels

e VR: Return-to-home operation speed
e VS: Return-to-home starting speed

e VL:Last speed

e ---:Orbit when a home offset is set

RV-LS

FW-LS

-

+VR
+VS
+VL

RV-LS

FW-LS

RV-LS

+VR
+VS
+VL

RV-LS

FW-LS

RV-LS

FW-LS

+VR
+VS
+VL

RV-LS

FW-LS

* The motor pulls out of the limit sensor and moves according to the value of “(HOME) Backward steps in 2 sensor

home-seeking.”
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Return-to-home operation

® When the SLIT input and/or TIM signal are used concurrently

Even after return-to-home operation is completed, operation is continued until an external signal is detected. If an
external signal is detected, return-to-home operation is completed.

RV-LS FW-LS RV-LS FW-LS
+VR +VR Raatoe
+VS * S +VS - *
+VL - El +VL i :
v
n I
-VL : : -vL
-Vs O -Vs *
-VR S -VR
SLITi o SLITi o
input OFF input OFF
_ RV-LS FW-LS RV-LS FW-LS
O +VR +VR s
3 +Vs * 38 +Vs o
> +VL : El +VL i :
= % v
S VL : ! v
-Vs s -vs *
-VR — -VR
TIM N TIM N
output OFF output OFF
RV-LS FW-LS RV-LS FW-LS
+VR +VR T
+VS *— +VS o .
+VL j +VL i :
v
i |
-VL : : -VL
Vs S -VS *
-VR et -VR
ON ON
SLIT input OFF |_7[\ SLIT input OFF f;
TIM N TIM N
output OFF output OFF

* The motor pulls out of the limit sensor and moves according to the value of “(HOME) Backward steps in 2 sensor
home-seeking.”
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Return-to-home operation

B One-way rotation mode

The motor is operated in the starting direction of return-to-home at the operating speed and decelerates to a stop
when the HOME sensor is detected. After that, the motor pulls out of the range of the HOME sensor at the last speed,
operates according to the value of the operating amount in unidirectional home-seeking at the starting speed, and
stops. The position at which the motor stopped becomes the home.

Explanation of labels

e VR: Return-to-home operation speed
e VS: Return-to-home starting speed

e VL:Last speed

e ---:0rbit when a home offset is set

HOMES

HOMES

s +VR
+VS *
+VL

* The motor pulls out of the HOME sensor and moves according to the value of “(HOME) Operating amount in uni-
directional home-seeking.”

m When the operation is started from a position other than the HOME sensor, if the motor pulls out of
the HOME sensor during deceleration stop after detection of the HOME sensor, an alarm of return-to-
home operation error is generated. Set the "(HOME) Acceleration/deceleration" parameter so that the
motor can stop in the range of the HOME sensor.
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Return-to-home operation

® When the SLIT input and/or TIM signal are used concurrently

Even after return-to-home operation is completed, operation is continued until an external signal is detected.
If an external signal is detected, return-to-home operation is completed.

HOMES HOMES
+VR Raatoe +VR
+VS : * +VS *
+VL i : +VL —
v |
[ 7y
-VL -VL : |
-VS * -VS N ’«'
-VR -VR -t
SLITi oN SLITi N
input OFF input OFF
. HOMES HOMES
O +VR R +VR
3 +VS e +VS *
> +VL i : +VL E E|
=, v 5
S VL | VL : !
-VS * -VS < ’.'
-VR -VR St
TIM oN TIM oN
output OFF output OFF
HOMES HOMES
+VR < +VR
+VS o * +VS *
+VL i : +VL o
v |
[ 7y
-VL -VL : L
-Vs * -Vs S
-VR -VR St
ON ON
SLIT input OFF /F—l SLIT input OFF |_7[\
TIM oN TIM N
output OFF output OFF

* The motor pulls out of the HOME sensor and moves according to the value of “(HOME) Operating amount in uni-
directional home-seeking.”
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Macro operation

4  Macro operation

Macro operation is an operation type in which a specific input signal is turned ON to automatically perform operation
corresponding to the signal. The macro operation includes JOG operation, inching operation, continuous operation,
etc. The travel amount, operating speed, acceleration/deceleration rate, stopping deceleration, etc. for each operation
are set with parameters.

4-1 Types of macro operation

m With macro operation, link of operation data and loop function cannot be used. If you want to link
operation data, use positioning SD operation.

B JOG macro operation

JOG macro operation is a macro operation in which a parameter exclusive for JOG is used.

Speed Speed
(JOG) Operating Speed
(JOG) Operating speed (high)
speed JOG travel
amount
0 0 0 /\
Time Time Time

FW-JOG input FW-JOG-H input FW-JOG-P input
(RV-JOG input) (RV-JOG-H input) I (RV-JOG-P input)

JOG operation High-speed JOG operation Inching operation

B Continuous macro operation

Continuous macro operation is a macro operation in which “Speed,"“Starting/changing rate,”“Stopping deceleration,’
and “Operating current” of operation data are used.

Speed

Time

FW-POS input
(RV-POS input)

Continuous operation
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Macro operation

4-2 JOG operation

With JOG operation, the motor operates continuously in one direction while the FW-JOG input or RV-JOG input is ON.
If the input signal is turned OFF, the motor decelerates to a stop. Operation can be stopped also by inputting an
operation stop signal.

If the FW-JOG input and the RV-JOG input are turned ON simultaneously, the motor decelerates to a stop.

® Operation image

When each input is turned OFF,
deceleration stop is started.

Motor operation

FW-JOG input
When the FW-JOG input is turned ON,
JOG operation is started in the forward
. direction.
RV-JOG input
When the RV-JOG input is turned ON,
JOG operation is started in the reverse
direction.
® Related parameters
Sets the time constant for command filter.
028Ch 028Dh igrf\/r:?n,\glzﬁlter time i 1
(700) (701) [Setting range]
constant 1to 200 ms
Sets the operating current for JOG operation or
return-to-home operation based on the base
02BEh 02BFh JOG/HQME current being 100 %. 1,000
(702) (703) operating current X
[Setting range]
0to 1,000 (1=0.1 %)
Sets the operating speed for JOG operation
02A2h | 02A3h | (JOG) Operating and inching operation.
. 200
o4 (674) (675) | speed [Setting range]
1 to 4,000,000 Hz
Sets the acceleration/deceleration rate or
acceleration/deceleration time for JOG macro
02A4h 02A5h | (JOG) Acceleration/ | operation. S8
(676) (677) deceleration [Setting range] !
1 to 1,000,000,000 (1=0.001 kHz/s, 1=0.001 s or
1=0.001 ms/kHz)
Sets the starting speed for JOG macro
02A6h 02A7h . operation.
JOG) Starting speed 100
(678) (679) 0oG) 9P [Setting range]
0 to 4,000,000 Hz
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Macro operation

® Operation method
1. Check that the READY output is ON.

2. Turn the FW-JOG input (or RV-JOG input) ON.
The READY output is turned OFF, and the MOVE output is turned ON. Then, the motor starts operation.

3. Turn the FW-JOG input (or RV-JOG input) OFF.
The motor starts deceleration stop.

4. When the motor stops, the READY output is turned ON, and the MOVE output is turned OFF.

FW-JOG input oN @ @

OFF ——
oo e ®
RV-JOG input OFF
READY output o < / «
output
MOVE N
output OFF

Motor operation

® Timing chart

FW-JOGIi t ON
SO mpUt e |
RV-JOGii t ON
~PRINPUt g
2 msor less * 2msor less ®
- — —
READY output I
outpUt e
2 msor less * 2 ms or less *
N > Ly Lk
MOVE output N
output opp | L

Motor operation

* The specific time varies depending on the operating speed, speed filter and other.
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Macro operation

4-3

High-speed JOG operation

With high-speed JOG operation, the motor operates continuously in one direction at a high speed while the FW-

JOG-H input or RV-JOG-H input is ON. If the input signal is turned OFF, the motor decelerates to a stop. Operation can
be stopped also by inputting an operation stop signal.
If the FW-JOG-H input and the RV-JOG-H input are turned ON simultaneously, the motor decelerates to a stop.

® Operation image

Motor operation

FW-JOG-H input

RV-JOG-H input

When the FW-JOG-H input is turned ON,
high-speed JOG operation is started in

When each input is turned OFF,
deceleration stop is started.

the forward direction.

® Related parameters

When the RV-JOG-H input is turned ON,
high-speed JOG operation is started in

the reverse direction.

Sets the time constant for command filter.
028Ch 028Dh igr?\/rln-lgn,\glzﬁlter time i 1
(700) (701) [Setting range]
constant 1to0 200 ms
Sets the operating current for JOG operation or
return-to-home operation based on the base
02BEh 02BFh JOG/HQME current being 100 %. 1,000
(702) (703) operating current X
[Setting range]
0to 1,000 (1=0.1 %)
Sets the acceleration/deceleration rate or
acceleration/deceleration time for JOG macro
i operation.
p4 02A4h 02A5h | (JOG) Acc.eleratlon/ p ' 30,000
(676) (677) deceleration [Setting range]
1 to 1,000,000,000 (1=0.001 kHz/s, 1=0.001 s or
1=0.001 ms/kHz)
Sets the starting speed for JOG macro
02A6h | 02A7h . operation.
JOG) Starting speed 100
(678) (679) sl 2 [Setting range]
0 to 4,000,000 Hz
Sets the operating speed for high-speed JOG
02A8h 02A%h | (JOG) Operating operation. 1000
(680) (681) | speed (high) [Setting range] '
1 t0 4,000,000 Hz
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® Operation method

1. Check that the READY output is ON.

2. Turn the FW-JOG-H input (or RV-JOG-H input) ON.
The READY output is turned OFF, and the MOVE output is turned ON. Then, the motor starts operation.

3. Turn the FW-JOG-H input (or RV-JOG-H input) OFF.
The motor starts deceleration stop.

4. When the motor stops, the READY output is turned ON, and the MOVE output is turned OFF.

. ON
FW-JOG-H input

RV-JOG-Hi oN
- -Hinput OFF

ON

READY output OFF

MOVE N
output OFF

Motor operation

® Timing chart

. ON
FW-JOG-H input

RV-JOG-H input

OFF ——

OFF ——

O)

ON
OFF

ON

2 ms or less

READY output OFF

MOVE out tON
output oer

Motor operation

* The specific time varies depending on the operating speed, speed filter and other.

2 msor less

2 ms or less

2 ms or less

Macro operation
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Macro operation

4-4 Inching operation

With inching operation, when the FW-JOG-P input or RV-JOG-P input is turned from OFF to ON, positioning operation
is executed.
After rotating according to the number of the steps set in “(JOG) Travel amount,” the motor stops.

® Operation image

The motor stops when operation with the travel amount
set in the "(JOG) Travel amount" parameter is completed.

Motor operation

FW-JOG-P input

When the FW-JOG-P input is turned ON,
inching operation is started in the forward
direction.

RV-JOG-P input

When the RV-JOG-P input is turned ON,
inching operation is started in the reverse

direction.
® Related parameters
Sets the time constant for command filter.
028Ch 028Dh igr?\/rl:gn,\gEﬁlter time i 1
(700) (701) [Setting range]
constant 1to 200 ms

Sets the operating current for JOG operation or
return-to-home operation based on the base

02BEh 02BFh | JOG/HOME current being 100 %. 1,000

(702) (703) | operating current .
[Setting range]

0 to 1,000 (1=0.1 %)

Sets the travel amount for inching operation.
(JOG) Travel amount [Setting range] 1
1 to 8,388,607 steps

Sets the operating speed for JOG operation

02A0h 02A1h
(672) (673)

p4 02A2h | 02A3h | (JOG) Operating and inching operation.
) 200
(674) (675) | speed [Setting range]
1 to 4,000,000 Hz
Sets the acceleration/deceleration rate or
acceleration/deceleration time for JOG macro
02A4h 02A5h | (JOG) Acceleration/ | operation. 30,000
(676) (677) deceleration [Setting range] !
1 to 1,000,000,000 (1=0.001 kHz/s, 1=0.001 s or
1=0.001 ms/kHz)
Sets the starting speed for JOG macro
02A6h 02A7h . operation.
JOG) Starting speed 100
(678) (679) == 25 [Setting range]
0 to 4,000,000 Hz
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Macro operation

® Operation method
1. Check that the READY output is ON.

2. Turn the FW-JOG-P input (or RV-JOG-P input) ON.
The READY output is turned OFF, and the MOVE output is turned ON. Then, the motor starts operation.

3. Check that the READY output has been turned OFF and turn the FW-JOG-P input (or RV-JOG-P input) OFF.
4. When the motor stops, the READY output is turned ON, and the MOVE output is turned OFF.

FW-JOG-P input OOFI: @ @

RV-JOG-P input OOF': @ @
©O) ©O)

ON
OFF

ON
MOVE output OFF A _

READY output

Motor operation —

@ Timing chart

X ON
FW-JOG-P input OFF
RV-JOG-P input N
~OLEINpUt e

2 msor less * 2 msor less *

=

READY output N
output e

2 msor less * 2 msor less *

= =
MOVE ON
output OFF

Motor operation

* The specific time varies depending on the operating speed, speed filter and other.
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Macro operation

4-5

Continuous operation

The motor operates continuously at the operating speed of the operation data number selected while the FW-POS
input or RV-POS input is ON. When the operation data number is changed while executing continuous operation, the
speed is changed.

When the FW-POS input or RV-POS input is turned OFF, the motor decelerates to a stop. If the signal of the same
rotation direction is turned ON while decelerating, the motor accelerates again and continues operation.

If the FW-POS input and the RV-POS input are turned ON simultaneously, the motor decelerates to a stop.

Operation image

When each input is turned OFF,
deceleration stop is started.

Motor operation

When the FW-POS input is turned ON,
continuous operation is started in the
forward direction.

FW-POSinput |

MO input

RV-POS input

When the RV-POS input is turned ON, continuous
operation is started in the reverse direction.

Related operation data

Speed Sets the operating speed. —4,000,000 to 4,000,000 Hz 1,000
Starting/ Sets the acceleration/deceleration rate | 1to 1,000,000,000
chan i?\ rate (acceleration/deceleration time) for (1=0.001 kHz/s, 1=0.001 s or 30,000
ging start and change of the speed. 1=0.001 ms/kHz)
p1 . . : 1 to 1,000,000,000
Z’(ec)cr;:)el:lag;tion zise)t?gifgeleratlon rate (deceleration (120.001 kHz/s, 1=0.001 s or 30,000
p- 1=0.001 ms/kHz)
Operating Sets the motor operating current based a0
current on the base current being 100 %. 0101,000(1=0.1%) 1,000

® Related parameter

Sets the starting speed for positioning SD

0284h 0285h . operation or continuous macro operation.
p3 Starting speed . 100
(644) (645) [Setting range]

0 to 4,000,000 Hz
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® Operation method

1. Check that the READY output is ON.

2. Turn the FW-POS input (or RV-POS input) ON.
The READY output is turned OFF, and the MOVE output is turned ON. Then, the motor starts operation.

3. Turn the FW-POS input (or RV-POS input) OFF.
The motor starts deceleration stop.

4. When the motor stops, the READY output is turned ON, and the MOVE output is turned OFF.

X ON
FW-POS input

RV-POS input

®

OFF ——

®

e ®

ON
OFF
READY out N
output OFF
MOVE oN
output OFF

Motor operation

® Timing chart

. ON
FW-POS input

RV-POSIi ON
- input OFF

OFF ——

)

O)

ON

READY output OFF

MOVE output ON
OutPUL ke

Motor operation

* The specific time varies depending on the operating speed, speed filter and other.

2ms or less * 2 msorless *
> =

2 msor less * 2 msor less *
> =

Macro operation

55 ||



Position coordinate management

5 Position coordinate management

The driver manages the position information. The home is set if one of the following is executed, and the ABSPEN
output is turned ON.

e Return-to-home operation

e Position preset......... The command position will be the value set in the “Preset position” parameter.

m If the position coordinate has not been set, the absolute positioning operation cannot be performed.
(when the "Permission of absolute positioning without setting absolute coordinates" parameter is "0:
Disable")

® Related parameter

Permits absolute positioning operation

0290h 0291h Permission of absolute when the position coordinate is not set.
(656) (657) positioning without setting | [Setting range] 1
absolute coordinates 0: Disable
p3 1: Enable

Sets the preset position.

Preset position [Setting range] 0
—2,147,483,648 to 2,147,483,647 steps

038Ch 038Dh
(908) (909)

@ Cases in which the position coordinate is not set

In the following cases, the position coordinate is not set. The ABSPEN output is turned OFF.
e When the power supply is turned on

e During return-to-home operation

o After Configuration was executed

o After the motor excitation was stopped
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2 I/O signals

This chapter explains input signals and output signals.

@ Table of contents
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Overview of I/0 signals

Overview of 1/0 signals

Direct input

Direct input (DIN) is a method in which a signal is input directly by connecting the I/O cable to the connector.

Input function

The input signal to be assigned to DIN is selected.

Inverting mode

ON/OFF of the input signal can be changed.

ON signal dead-time

When the set time is exceeded, the input signal is turned ON. You can use this value for
prevention of noise and adjustment of the timing between devices.

@ Input function

(1‘:)2820;; (14:)2821;; DINO input function 56: FW-POS
(1:28226? (1‘?2823;; DIN1 input function 57:RV-POS
(14:)28248? (14?2825;; DINZinput function Selects the input signal to be %HoTOP

p7 (1 ‘?2836 OI'; (1 :;3373 DIN3 input function ?;:li;e;r;onZL?' 8: ALM-RST
(1‘:)2838; (1‘:)2839; DIN4 input function Inputsignallist =>p.61 30: HOMES
2228?4? (1228385? DIN5 input function 28:FW-LS
22283%; 22557 f)\ DING6 input function 29:RV-LS

® Change of ON/OFF setting of input signals

2 4?;506? 2‘??51;; DINO inverting mode 0
2 4?;‘528? 2‘?;539? DIN1 inverting mode 0
22?6%? 2‘??651? PINz inverting mode Changes ON/OFF setting of DIN. °
p7 222'6‘662? 24??67?3 DIN3 inverting mode E)S:?\It;i:?n:/aer:fe] 0
2 4?2/-\6%3 222'?; DIN4 inverting mode fifnvert 0
12? 6A6? 22;:;; DIN5 inverting mode 0
22;\6%? 1(29 6Dg? DING6 inverting mode 0




® ON signal dead-time

Overview of I/0O signals

1180h 1181h . ]
(4480) | (a4g1) | DINOONsignal dead-time o
1182h 1183h . .
(4482) (4483) DIN1 ON signal dead-time 0
1184h 1185h . ]
(4484) (4485) DIN2 ON signal dead-time 0
Sets the ON signal dead-time of DIN.
/ e 1187 DIN3 ON signal dead-time i 0
P (4486) (4487) 9 [Setting range]

1188h 1189h 0to 250 ms
(4488) (4489) DIN4 ON signal dead-time 0
118Ah | 118Bh . .
(4490) (4491) DIN5 ON signal dead-time 0
118Ch | 118Dh . .
(4492) (4493) DIN6 ON signal dead-time 0

ON

Direct input (DIN) OFF

I I signal ON
nternal signal

ON signal dead-time

1-2 Direct output

Direct output (DOUT) is a method in which a signal is output directly by connecting the 1/O cable to the connector.

Output function | The output signal to be assigned to DOUT is selected.

Inverting mode | ON/OFF of the output signal can be changed.

OFF delay time

When the set time is exceeded, the output signal is turned OFF.
You can use this value for prevention of noise and adjustment of the timing between devices.

® Output function

10COh 10C1h ]
g (4288) (4289) DOUTO output function
p
10C2h 10C3h ]
(4290) (4291) DOUTT1 output function

Selects the output signal to be
assigned to DOUT.

[Setting range]

Output signal list = p.62

130: ALM-B

157:TIM

® Inverting mode

10E0h | 10E1h o
3 (4320) (4321) DOUTO Invertlng mode
p
10E2h | 10E3h -
@322) | (4323) |PDOUTinvertingmode

Changes ON/OFF setting of DOUT.

[Setting range]
0: Non invert
1: Invert




Overview of I/0 signals

® OFF delay time

11COh 11C1h
(4544) (4545)

DOUTO OFF delay time

P8
11C2h 11C3h

(4546) (4547)

DOUT1 OFF delay time

Sets the OFF delay time of DOUT.

[Setting range] 0
0to 250 ms

Internal signal ON
nternal signal

) ON
Direct output (DOUT) OFF

OFF delay time
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2  Signal list

Signal list

Assign input and output signals via RS-485 communication or using the MEXEQ2.

2-1 Input signal list

To assign signals via RS-485 communication, use the “Assignment number” in the table instead of the signal names.
For details of each signal, refer to “4 Input signals” on p.66.

Assignment

number Signal name Function
0 No function | Set when the input terminal is not used.
2 AWO Cut off the current of the motor and remove the motor excitation.
5 STOP Stop the motor.
8 ALM-RST Release the alarm that is present.
9 P-PRESET Execute the position preset.
13 LAT-CLR Clear the latch status.
14 INFO-CLR Release the information status.
16 HMI Release the function limitation of the MEXEOQ2.
26 FW-BLK Stop operation in the forward direction.
27 RV-BLK Stop operation in the reverse direction.
28 FW-LS A signal input from the limit sensor in the forward direction.
29 RV-LS A signal input from the limit sensor in the reverse direction.
30 HOMES A signal input from the mechanical home sensor.
31 SLIT A signal input from the slit sensor.
32 START Execute positioning SD operation.
33 SSTART Execute positioning SD operation. Execute operation of the next data number in
manual sequential operation.
36 HOME Execute return-to-home operation.
48 FW-JOG Execute JOG operation in the forward direction.
49 RV-JOG Execute JOG operation in the reverse direction.
50 FW-JOG-H Execute high-speed JOG operation in the forward direction.
51 RV-JOG-H Execute high-speed JOG operation in the reverse direction.
52 FW-JOG-P Execute inching operation in the forward direction.
53 RV-JOG-P Execute inching operation in the reverse direction.
56 FW-POS Execute continuous operation in the forward direction.
57 RV-POS Execute continuous operation in the reverse direction.
64 Mo
65 M1
66 M2
67 M3
s " Select the operation data number using eight bits.
69 M5
70 M6
71 M7
80 RO
81 R1 ;
- = General signals.
83 R3
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Signal list

84 R4
85 R5

General signals.
86 R6

87 R7
2-2 Output signal list

To assign signals via RS-485 communication, use the “Assignment number”in the table instead of the signal names.
For details of each signal, refer to“5 Output signals”on p.74.

0 No function Set when the output terminal is not used.
2 AWO_R

5 STOP_R

8 ALM-RST_R
9 P-PRESET_R
13 LAT-CLR_R
14 INFO-CLR_R
16 HMI_R

26 FW-BLK_R
27 RV-BLK_R
28 FW-LS_R

29 RV-LS_R

30 HOMES_R
31 SLIT_R

32 START_R

33 SSTART_R
36 HOME_R
48 FW-JOG_R
49 RV-JOG_R Output in response to the input signal.
50 FW-JOG-H_R
51 RV-JOG-H_R
52 FW-JOG-P_R
53 RV-JOG-P_R
56 FW-POS_R
57 RV-POS_R
64 MO_R

65 M1_R

66 M2_R

67 M3_R

68 M4_R

69 M5_R

70 M6_R

71 M7_R

80 RO_R

81 R1_R

82 R2_R




Signal list

Assignment Signal name Function
number

83 R3_R
84 R4_R
85 R5_R Output in response to the input signal.
86 R6_R
87 R7_R
128 CONST-OFF Output an OFF state all the time.
129 ALM-A Output the alarm status of the driver (normally open).
130 ALM-B Output the alarm status of the driver (normally closed).
131 SYS-RDY Output when the main power supply of the driver is turned on.
132 READY Output when the driver is ready to operate.
134 MOVE Output when the motor operates.
135 INFO Output the information status of the driver.
136 SYS-BSY Output when the driver is in internal processing status.
141 VA Output when the operating speed reaches the target speed.
142 CRNT Output while the motor is excited.
143 AUTO-CD Output when the motor is in automatic current cutback status.
144 HOME-END SrL;tsp;l:tisu:;rls;)erZF)letion of return-to-home operation and when position
145 ABSPEN Output when the position coordinate is set.
147 PLS-OUT Output 50 pulses with each revolution of the motor output shaft.
153 FW-SLS Output when the software limit in the forward direction is reached.
154 RV-SLS Output when the software limit in the reverse direction is reached.
157 TIM Output every time the motor output shaft rotates by 7.2° from the home.
160 AREAO
= PR Output when the motor is within the area.
198 SEQ-BSY Output when positioning SD operation is executed.
199 DELAY-BSY dO:Igp;llﬁr\;vgen the motor stops according to the setting of the Drive-complete
204 DCMD-RDY Output when the driver is ready to start direct data operation.
205 DCMD-FULL Output when data is written in the buffer area of direct data operation.
226 INFO-DRVTMP
228 INFO-OVOLT
229 INFO-UVOLT
233 INFO-START
235 INFO-PR-REQ
236 INFO-MSET-E
239 INFO-NET-E
240 INFO-FW-OT Output when corresponding information is generated.
241 INFO-RV-OT
244 INFO-TRIP
245 INFO-ODO
252 INFO-DSLMTD
253 INFO-IOTEST
254 INFO-CFG
255 INFO-RBT
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Signal types

3

Signal types

3-1 Direct /O

Direct I/0 is /0 accessed via the I/0 signal connector.
Assign the input signals to pin No.2 to No.10 of the I/0 signal connector by parameters.
For input signals that can be assigned, refer to “2 Signal list” on p.61.

2 DINO FW-POS
4 DIN2 STOP
6 DIN4 HOMES
8 DIN6 RV-LS
10 DOUT1 TIM
12 N.C. Not used

Related parameters

2] 1]

MEEIEYEN
Ele)~e ][]

1 IN-COM Input common
3 DIN1 RV-POS

5 DIN3 ALM-RST

7 DIN5 FW-LS

9 DOUTO ALM-B

1 OUT-COM Output common

DINO FW-POS DOUTO ALM-B
DIN1 RV-POS DOUT1 TIM
DIN2 STOP

DIN3 ALM-RST

DIN4 HOMES

DIN5 FW-LS

DIN6 RV-LS

m o When the same input signal is assigned to multiple input terminals, the function is executed if any
of the terminals has input.
e When the HMI input is not assigned to the input terminals, this input is always turned ON. Also,
when this input is assigned to both direct /0 and remote /0, the function is executed only when
both of them are turned ON.
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3-2 Remote l/O

Remote I/0 is 1/0 accessed via RS-485 communication.

B Assignment to input signals

Signal types

Assign the input signals shown below to the R-INO to R-IN15 of the remote 1/0 by parameters.
For input signals that can be assigned, refer to “2-1 Input signal list” on p.61.

R-INO MO R-IN8 No function
R-IN1 M1 R-IN9 No function
R-IN2 M2 R-IN10 No function
R-IN3 START R-IN11 SSTART
R-IN4 HOME R-IN12 FW-JOG-P
R-IN5 STOP R-IN13 RV-JOG-P
R-IN6 AWO R-IN14 FW-POS
R-IN7 ALM-RST R-IN15 RV-POS

m o When the same input signal is assigned to multiple input terminals, the function is executed if any
of the terminals has input.
e When the HMI input is not assigned to the input terminals, this input is always turned ON. Also,
when this input is assigned to both direct I/0 and remote /O, the function is executed only when
both of them are turned ON.

B Assignment to output signals

Assign the output signals shown below to the R-OUTO to R-OUT15 of the remote I/0O by parameters.
For output signals that can be assigned, refer to “2-2 Output signal list” on p.62.

R-OUTO MO_R R-OUT8 SYS-BSY
R-OUT1 M1_R R-OUT9 AREAO
R-OUT2 M2_R R-OUT10 AREA1
R-OUT3 START_R R-OUT11 CONST-OFF
R-OUT4 HOME-END R-OUT12 TIM
R-OUT5 READY R-OUT13 MOVE
R-OUT6 INFO R-OUT14 CONST-OFF
R-OUT7 ALM-A R-OUT15 CONST-OFF
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4 Input signals

4-1 Operation control

B Excitation switching signal
This signal is used to switch the motor excitation condition between excitation and non-excitation.

® AWO input

When the AWO input is turned ON, the motor current is cut off and the motor excitation is stopped.
The motor output shaft can be rotated manually since the motor holding torque is lost.

m When driving a vertical load, do not turn the AWO input ON. Since the motor loses its holding torque,
\A/
the load may drop.

When the motor is excited
1. When the AWO input is turned ON, the READY output is turned OFF, and the motor excitation is stopped.
2. When the AWO input is turned OFF, the motor is excited, and the READY output is turned ON.

AWO input oN @ @

OFF

READY output — \,—
OUtPUL oer
Excitation
Motor excitation 3 \[

Non-excitation

AWO i ON
input OFF
2 msor less 250 ms or less
READY output N
output e
250 ms or less 200 ms or less
o Excitation
Motor excitation

Non-excitation

B Operation stop signals

These signals are used to stop operation of the motor.

® STOP input

When the STOP input is turned ON, the motor stops operation according to the “STOP input action” parameter. The
remaining travel amount is cleared.

Related parameter

Sets how to stop the motor when the STOP
input is turned ON.
STOP input action [Setting range] 3
0: Immediate stop
3: Deceleration stop

. OEOOh | OEOTh
P (3584) | (3585)
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When the STOP input action is “3: Deceleration stop”
(The motor stops while the STOP input is ON)

Input signals

1. When the STOP input is turned ON during operation, the motor starts stop operation.

2. When the STOP input is turned OFF, the READY output is turned ON.

STOP input OOF'\FI ®|\

READY oN
output OFF

MOVE out tON
output e

Motor operation

Excitation

Motor excitation o
Non-excitation

STOPi t ON
NPUL e

READY N
output OFF

ON

MOVE output OFF

Motor operation

Excitation

Motor excitation o
Non-excitation

@

2 ms or more

2 ms or less

2 ms or less

* It varies depending on the driving condition.
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When the STOP input action is “3: Deceleration stop”
(The motor does not stop while the STOP input is ON)

1. When the STOP input is turned ON during operation, the motor starts stop operation.
Even after the STOP input is turned OFF, the motor continues deceleration operation until it stops.

2. When the motor stops, the READY output is turned ON.

2 ms or more

STOP i N
input OFF

2 ms or less

READY out tON
output e

MOVE oN
output OFF

2msor less

Motor operation

Excitation

Motor excitation e
Non-excitation

When the STOP input action is “0: Immediate stop”

* |t varies depending on the driving condition.

1. When the STOP input is turned ON during operation, the motor stops at the command position at the time when

the ON status of the STOP input was detected.

2. When the STOP input is turned OFF, the READY output is turned ON.

2 ms or more

STOP i o
input OFF

2 ms or less

READY out tON
output

F

*

S—
MOVE output
output oer

*

—

Motor operation

Excitation

Motor excitation o
Non-excitation

* |t varies depending on the driving condition.
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® FW-BLK input and RV-BLK input

The motor stops operation in the forward direction when the FW-BLK input is turned ON and stops operation in the
reverse direction when the RV-BLK input is turned ON. When each input is ON, the motor does not operate even if the
operation start signal in the stopping direction is input. The operation start signal in the opposite direction functions.
The motor stops operation according to the “FW-BLK/RV-BLK input action” parameter. The remaining travel amount is
cleared.

Related parameter

Sets how to stop the motor when the FW-BLK
input or the RV-BLK input is turned ON.

0EO4h OEO5h | FW-BLK/RV-BLK

p6 (3588) | (3589) |inputaction [Setting range]
0: Immediate stop

1: Deceleration stop

When the FW-BLK input and the RV-BLK input are turned ON, the following information is generated.
e When the FW-BLK input is ON: "Forward operation prohibition"
e When the RV-BLK input is ON: "Reverse operation prohibition"

When the FW-BLK/RV-BLK input action is “1: Deceleration stop”
(The motor stops while the FW-BLK input is ON)

1. When the FW-BLK input is turned ON during operation in the forward direction, the motor starts stop operation.
2. When operation stops, the READY output is turned ON.

3. When the operation start signal in the reverse direction is input while the FW-BLK input is ON, the READY output
is turned OFF, and the operation is started.

FW-BLK input (;E @ |\

on ®
READY output OFF

MOVE N
output OFF

Motor operation

Excitation
Non-excitation

Motor excitation
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2 ms or more

FW-BLK i N
- input OFF

READY out tON
output e

MOVE output
output oer

_

2msorless

Motor operation

Excitation

Motor excitation o
Non-excitation

* It varies depending on the driving condition.

When the FW-BLK/RV-BLK input action is “1: Deceleration stop”
(The motor does not stop while the FW-BLK input is ON)

1. When the FW-BLK input is turned ON during operation in the forward direction, the motor starts stop operation.

2. Even after the FW-BLK input is turned OFF, the motor continues deceleration operation until it stops.
When operation stops, the READY output is turned ON.

2 ms or more

FW-BLK i t ON
BLRINpUt oer

2 ms or less

READY output
output oer

Motor operation

2 ms or less

Excitation

Motor excitation L
Non-excitation

When the FW-BLK/RV-BLK input action is “0: Imnmediate stop”

1. When the FW-BLK input is turned ON during operation in the forward direction, the motor stops.

2. The motor stops at the command position at the time when the ON status of the FW-BLK input was detected.

2 ms or more

FW-BLK i N
- input OFF

ON

READY output OFF

2 ms or less

Motor operation

Excitation

Motor excitation e
Non-excitation

* It varies depending on the driving condition.
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Signals used for positioning SD operation

START input

When the START input is turned ON after selecting the operation data number, positioning SD operation is started.
In manual sequential operation, the operation data number that is the starting point is started.

SSTART input

When the SSTART input is turned ON, positioning SD operation is started.

In manual sequential operation, operation of the operation data number of the next data is started whenever the
SSTART input is turned ON. In operation other than manual sequential operation, operation of the selected operation
data number is started.

MO to M7 inputs

Select a desired operation data number for positioning operation or continuous operation based on the combination
of ON/OFF status of the M0 to M7.

0 OFF OFF OFF OFF OFF OFF OFF OFF
1 OFF OFF OFF OFF OFF OFF OFF ON
2 OFF OFF OFF OFF OFF OFF ON OFF
3 OFF OFF OFF OFF OFF OFF ON ON
252 ON ON ON ON ON ON OFF OFF
253 ON ON ON ON ON ON OFF ON
254 ON ON ON ON ON ON ON OFF
255 ON ON ON ON ON ON ON ON

Setting example 1: To specify the operation data No. 8 (binary representation: 0000 1000)

8 OFF OFF OFF OFF ON OFF OFF OFF

Setting example 2: To specify the operation data No. 116 (binary representation: 0111 0100)

116 OFF ON ON ON OFF ON OFF OFF

Signal used for return-to-home operation

HOME input

When the HOME input is turned ON, return-to-home operation is started. When return-to-home operation is
completed and the motor stops, the HOME-END output is turned ON.

Signals used for macro operation

FW-JOG input and RV-JOG input

When the FW-JOG input is turned ON, JOG operation is performed in the forward direction, and when the RV-JOG
input is turned ON, JOG operation is performed in the reverse direction.

FW-JOG-H input and RV-JOG-H input

When the FW-JOG-H input is turned ON, high-speed JOG operation is performed in the forward direction, and when
the RV-JOG-H input is turned ON, high-speed JOG operation is performed in the reverse direction.

FW-JOG-P input and RV-JOG-P input

When the FW-JOG-P input is turned ON, inching operation is performed in the forward direction, and when the
RV-JOG-P input is turned ON, inching operation is performed in the reverse direction.
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Input signals

4-2

® FW-POS input and RV-POS input

When the operation data number is selected and the FW-POS input or RV-POS input is turned ON, continuous
operation is started at the operating speed corresponding to the selected operation data number. When the FW-POS
input is turned ON, the motor rotates in the forward direction, and when the RV-POS input is turned ON, the motor
rotates in the reverse direction.

If the signal of the same rotation direction is turned ON while the motor decelerates to a stop, the motor accelerates
again and continues operation.

If the FW-POS input and the RV-POS input are turned ON simultaneously, the motor decelerates to a stop.

When the operation data number is changed during continuous operation, the speed is changed to the one specified
for the new operation data number.

Position coordinate management

B External sensor input signals

® FW-LS input and RV-LS input

These signals are input signals from the limit sensors. The FW-LS input is from the sensor in the forward direction, and
the RV-LS input is from the sensor in the reverse direction.
e Return-to-home operation
When the FW-LS input or RV-LS input is detected, return-to-home operation is performed according to the setting
of the “"Home-seeking mode” parameter.
e Other than return-to-home operation
The hardware overtravel is detected to stop the motor. When the “FW-LS/RV-LS input action” parameter is set to
“—1: Used as a return-to-home sensor,” the motor does not stop.

Related parameter

Sets how to stop the motor when the FW-LS input
or the RV-LS input is turned ON.

[Setting range]
06 OEO2h OEO3h | FW-LS/RV-LS —1: Used as a return-to-home sensor 2
(3586) (3587) | input action 0: Immediate stop

1: Deceleration stop
2: Immediate stop with alarm
3: Deceleration stop with alarm

HOMES input

This is an input signal from the mechanical home sensor when setting the “(HOME) Home-seeking mode” parameter
to the“1: 3 sensors” or “2: One-way rotation.”

Related parameter

Sets the mode for return-to-home operation.

, | 02C0h | 02CTh | (HOME) Home- [Setting range] :
P (704) (705) seeking mode 0: 2 sensors
1: 3 sensors

2: One-way rotation

SLIT input

Connect when executing return-to-home operation using a sensor with a slit.
When executing return-to-home operation, use of the SLIT input in addition to the HOMES increases the accuracy of
home detection.
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W Position coordinate preset signal
This is a signal to preset the home.

@ P-PRESET input

When the P-PRESET input is turned ON, the command position is rewritten to the value set in the “Preset position”
parameter.
However, preset cannot be executed while the motor is operating.

4-3 Management of driver

B Status releasing signals

These signals are used to release the signal or status that is not reset automatically.

® ALM-RST input

When an alarm is generated, the motor stops. If the ALM-RST input is turned from OFF to ON at this time, the alarm is
reset (the alarm is reset at the ON edge of the ALM-RST input). Always reset an alarm after removing the cause of the
alarm and ensuring safety.

Note that some alarms cannot be reset by the ALM-RST input.

For the alarms, refer to USER MANUAL.

® LAT-CLRinput

When the LAT-CLR input is turned ON, the latch status is cleared. (latch function =» p.176)
If the latch status is cleared, values of the following commands are cleared to 0.

e Latch monitor status (operation stop)

e Event monitor command position (operation stop)

When a value of the “Latch monitor status (operation stop)” command is cleared to 0, the following operation
information stored in the latch monitor can be overwritten.
e Command position
Target position
Operation number
Number of loop

® INFO-CLR input

This signal is enabled when the “Information auto clear” parameter is set to “0: Disable”
When the INFO-CLR input is turned ON, the information status is released.

B Driver function change signal

® HMlinput

When the HMI input is turned ON, the function limitation of the MEXEOQ2 is released. When the HMI input is turned
OFF, the function limitation is imposed.
The following functions are limited.

o /O test

e Teaching, remote operation

e Writing operation data and parameters, downloading, initializing

m When the HMI input is not assigned to the direct I/0 or remote I/O, this input is always set to ON.
Also, when this input is assigned to both direct I/O and remote I/O, the function is executed only
when both of them are set to ON.
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5

Output signals

5-1

Management of driver

Driver status indication signals

ALM-A output and ALM-B output

When an alarm is generated, the ALM-A output is turned ON, and the ALM-B output is turned OFF. At the same time,
the PWR/ALM LED on the driver blinks in red, and the motor stops. When an alarm to put the motor in a non-
excitation state is generated, the motor current is cut off after motor stop.

The ALM-A output is normally open, and the ALM-B output is normally closed.

SYS-RDY output

The SYS-RDY output is turned ON when the driver is ready to operate and enables to receive input signals after
power-on.

INFO output
When information is generated, the INFO output is turned ON.

Related parameters

Sets the status of the LED when information is

. generated. *
037Ch 037Dh | Information LED

(892) (893) | condition [Setting range] . 1
0: Disable (LED does not blink)

1: Enable (LED blinks)

When the cause of information is eliminated, the
INFO output and the bit output of the
corresponding information are turned OFF
automatically. 1

037Eh 037Fh | Information

(894) (895) | auto clear .
[Setting range]

0: Disable (not turned OFF automatically)
1: Enable (turned OFF automatically)

* Since the red color and green color of the LED blink at the same time, the two colors overlap and seem to be orange.

SYS-BSY output
This signal is turned ON when the driver executes the maintenance command via RS-485 communication.

Output of information signals

When corresponding information is generated, each output signal is turned ON.
For details of information, refer to USER MANUAL.

Hardware status indication signal

CRNT output
The CRNT output is turned ON while the motor is excited.
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5-2 Management of operation

B Operating status indication signals

® READY output

When the driver is ready to start positioning SD operation, macro operation, or return-to-home operation, the READY

output is turned ON. Input operation start command to the driver after the READY output is turned ON.

The READY output is turned ON when all of the following conditions are satisfied.

The main power supply of the driver is turned on

All inputs that start operation are OFF

The AWO input is OFF

The STOP input is OFF

An alarm is not present

e The motor is not operated

e Teaching, remote operation, download, and I/O test are not executed in the MEXEQ2

e “Configuration” command, “Batch data initialization” command, “All data batch initialization’command, and “Read
batch NV memory” command are not executed via RS-485 communication

e The motor setting switch (SW1) is set properly.
® MOVE output
N
<
o
L,
Q
S
)
n

The MOVE output is turned ON while the motor is operating.

Related parameter

Sets the minimum ON time for the

0E14h 0E15h MOVE output.
6 MOVE minimum ON time 0
P (3604) | (3605) [Setting range]
0to 255 ms

® AUTO-CD output
When the current value becomes the one set in the “Stop current” parameter by the automatic current cutback
function, the AUTO-CD output is turned ON.

® VA output

When the command speed of the motor matches the target speed, the VA Target speed
output is turned ON.

ON
OFF — L

VA output

® HOME-END output

The HOME-END output is turned ON in the following cases.
e When return-to-home operation is completed
e When the position coordinate is set after position preset is executed

B Positioning SD operation status indication signals

® SEQ-BSY output
The SEQ-BSY output is turned ON during positioning SD operation.

® DELAY-BSY output
The DELAY-BSY output is turned ON when the motor stops according to the setting of the Drive-complete delay time.
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Direct data operation status indication signals

DCMD-FULL output
The DCMD-FULL output is turned ON when data is written in the buffer area of direct data operation.

DCMD-RDY output

This signal is output when the driver is ready to start direct data operation.

The DCMD-RDY output is turned ON when all of the following conditions are satisfied.

The main power supply of the driver is turned on

The AWO input is OFF

The STOP input is OFF

An alarm is not present

Teaching, remote operation, download, and I/O test are not executed in the MEXEQ2

“Configuration” command, “Batch data initialization” command, “All data batch initialization” command, and “Read
batch NV memory” command are not executed via RS-485 communication

Motor position indication signals
These signals are outputs according to the position of the motor.

TIM output

Every time the motor output shaft rotates by 7.2° (3.6° for high-resolution type), the motor excitation state returns to
the step “0” position, and the TIM output is turned ON.

If an AND circuit is configured with the home sensor and the TIM output when the home is detected, the tolerance for
the motor stop positions in a range of the home sensor can be reduced and the further accurate home can be
detected.

Note

e If the command speed is 500 Hz or more, the TIM output is not turned ON correctly.
e When using the TIM output, set the travel amount or the resolution so that the motor output shaft
stops at an integral multiple of 7.2° (3.6° for high-resolution type).

PLS-OUT output

The PLS-OUT output is output 50 times with each revolution of the motor output shaft. The ON-OFF ratio (duty cycle)
when operating at a constant speed is 50 %. The maximum output frequency is 500 Hz.

AREAO output, AREA1 output

The AREA outputs are turned ON when the motor is inside the set area.
They are turned ON when the motor is inside the area even if the motor is stopped.

Related parameters

MEXEQ2 | Register address _— Initial
Item Description
code Upper Lower value
OE80h OE81h | AREAO positive direction Sets the positive direction position or offset from 0
(3712) (3713) | position/offset the target position for the AREA output.
OE84h OE85h | AREAT1 positive direction [Setting range] 0
(3716) (3717) | position/offset —2,147,483,648 to 2,147,483,647 steps
0E82h OE83h | AREAO negative direction Sets the negative direction position or distance 0
(3714) (3715) | position/detection range from the offset position for the AREA output.
p6 OE86h OE87h | AREAT negative direction [Setting range] 0
(3718) (3719) | position/detection range —2,147,483,648 t0 2,147,483,647 steps
OEAOh OEA1h . Sets the range setting mode of AREA output.
(3744) (3745) AREAO range setting mode [Setting range] 0
0: Absolute pos
OEA2h OEA3h AREA1 range setting mode (Range setting with absolute value) 0
(3746) (3747) 1: Offset/width setting from the target position
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When the “AREA range setting mode” parameter is “0: Absolute pos”

e “AREA positive direction position/offset” parameter > “AREA negative direction position/detection range”
parameter
When the position of the motor is “AREA negative direction position/detection range” or more or “AREA positive
direction position/offset” or less, the AREA output is turned ON.

AREA ON
output OFF
AREA negative AREA positive
direction position direction position

e “AREA positive direction position/offset” parameter < “AREA negative direction position/detection range”
parameter
When the position of the motor is “AREA positive direction position/offset” or less or “AREA negative direction
position/detection range” or more, the AREA output is turned ON.

AREA output OFF

AREA positive AREA negative
direction position direction position

e “AREA positive direction position/offset” parameter =“AREA negative direction position/detection range”
parameter
When the position of the motor is equal to “AREA negative direction position/detection range”and “AREA positive
direction position/offset,” the AREA output is turned ON.
AREA output |
output oer i
AREA positive direction position
AREA negative direction position

When the “AREA range setting mode” parameter is “1: Offset/width setting from the target position”
Offset

Motor operation

Width Width

AREA output O~
output oer

® FW-SLS output and RV-SLS output

If the command position exceeds the range specified in the “Software limit” parameter when the “Software overtravel”
parameter is set to other than “—1: Disable,” the FW-SLS output and the RV-SLS output are turned ON.

B Position coordinate status indication signal

® ABSPEN output
When the position coordinate has been set, the ABSPEN output is turned ON.
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5-3 Response output

The response output is a signal to output the ON/OFF status corresponding to an input signal.
The tables show the correspondence between the input signals and output signals.

AWO AWO_R FW-JOG-P FW-JOG-P_R
STOP STOP_R RV-JOG-P RV-JOG-P_R
ALM-RST ALM-RST_R FW-POS FW-POS_R
P-PRESET P-PRESET_R RV-POS RV-POS_R

LAT-CLR LAT-CLR_R Mo MO_R
INFO-CLR INFO-CLR_R M1 M1_R
HMI HMI_R M2 M2_R
FW-BLK FW-BLK_R M3 M3_R
RV-BLK RV-BLK_R M4 M4_R
FW-LS FW-LS_R M5 M5_R
RV-LS RV-LS_R M6 M6_R
HOMES HOMES_R M7 M7_R
SLIT SLIT_R RO RO_R
START START_R R1 R1_R
SSTART SSTART_R R2 R2_R
HOME HOME_R R3 R3_R
FW-JOG FW-JOG_R R4 R4_R
RV-JOG RV-JOG_R R5 R5_R
FW-JOG-H FW-JOG-H_R R6 R6_R
RV-JOG-H RV-JOG-H_R R7 R7_R

|78



6 Timing chart

Timing chart

B Power supply

SYS-RDY  Set
(output is set, and input is enabled) Not set

READY oN
output OFF

DCMD-RDY t oN
- output .

Motor excitation

B Excitation

Excitation command

OFF

10 s or more
P | oN
ower supply .
1sorless 1sorless
1.2sorless 1sorless
1.2sorless 1sorless
1.2sorless 1sorless
Excitation
Non-excitation
200 ms or less 2 msor less

CRNT t oN
output

READY out tON
output

DCMD-RDY output

Motor excitation

F

ON
OFF

Excitation
Non-excitation

200 ms or less 2 msor less

200 ms or less 2 msor less

200 ms or less

220 ms or less
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Method of control via
Modbus RTU
(RS-485 communication)

This part explains how to control from the host controller via RS-485 communication.
The protocol for RS-485 communication is the Modbus protocol.
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Specification of Modbus RTU

Specification of Modbus RTU

1

1-1

-
1
N

Communication mode

The Modbus protocol is simple and its specification is open to the public, so this protocol is used widely in industrial

applications.

Modbus communication is based on the single-client/multiple-server method. Only the client can issue a query

(command).

Each server executes the process requested by query and returns a response message.
The driver supports only the RTU mode as a transmission mode. It does not support the ASCIl mode.
Messages are sent in one of two methods.

Unicast mode
The client sends a query to only one server. The server executes the

process and returns a response.

Broadcast mode

If server address 0 is specified on the client, the client can send a query
to all servers. Each server executes the process, but does not return a

response.

Client | Query |
Server | Response |
Client | Query |
Server No response

Communication timing

The communication time monitored by the driver and the communication timing of the client are as follows.

Tb3 (Broadcast)
Th4
C3.5
Client | Query Query
Server Response
(Driver) C3.5 | Tb5+Tb2
Tb1
Character Name Description
The driver monitors an interval between received queries. If the driver is
N unable to receive a query after the time set in the “Communication timeout
Communication ” L . .
Tb1 . . (Modbus)” parameter has elapsed, an alarm of communication timeout is
timeout (Driver) . .
generated. When normal messages including messages to other servers were
received, communication timeout does not occur.
- This is the amount of time from when the driver receives a query from the
Transmission . . . . .. .
Th2 R . client until when it starts sending a response. This is set using the
waiting time (Driver) | . L "
Transmission waiting time (Modbus)" parameter.
Broadcastin This is the amount of time until the client sends the next query in
Tb3 . "9 broadcasting. A time equivalent to or longer than the silent interval (C3.5)
interval (Client) . -
plus 5 ms is required.
This is the amount of time from when the client receives the response until
I when it sends the next query (setting in the client side). Set so that it is equal
Communication . . . e
Th4 timeout (Client) to or longer than the time of the silent interval (C3.5). If the “Silent Interval
(Modbus)” parameter is set to 0 (automatic), set the client side according to
the “Estimate of transmission waiting time (client) (Tb4)"in the table below.
. This is the amount of time that the driver processes a received query. The
Query processing I . .
Tb5 query processing time varies depending on the message structure of the

time (Driver)

received query.




Specification of Modbus RTU

This is the amount of time to determine the end of a query or response
message. An interval equal to or longer than the time of the silent interval
(C3.5) is required when the message ends. When the “Silent interval
(Modbus)” parameter of the driver is set to 0 (automatic), the silent interval
(C3.5) varies depending on the transmission rate. For details, refer to the
“Silent interval (C3.5)" shown in the table below.

C3.5 Silent interval

When the "Silent interval (Modbus)" parameter is set to “0: automatically set”

9,600 4.0 ms or more 5.0 ms or more

19,200 or more 2.5 ms or more 3.0 ms or more

o If the transmission waiting time (Tb4) of the client is shorter than the silent interval, the server
discards the message and a communication error occurs. When a communication error occurs,
check the silent interval of the server and set the transmission waiting time (Tb4) of the client
again.

e The silent interval (C3.5) may vary depending on the product series connected. When connecting
multiple product series, set parameters as follows.

— "Silent interval (Modbus)" parameter: “0: automatically set”
— "Transmission waiting time (Modbus)" parameter: 1.0 ms or more

e In a system where only products having the “Silent interval (Modbus)” parameter are connected,
the communication cycle can be improved if the setting of the “Silent interval (Modbus)” parameter
is common to the products connected. Normally, use it as “0: automatically set”
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Message structure

2

Message structure

The message format is shown.

Client Query Server
Server address — Server address
Function code Response | Function code

Data

Error check

Data

Error check

The query message structure is shown.

Server address Function code Data Error check
8 bits 8 bits Nx8 bits 16 bits
Server address

Specify the server address (unicast mode).
If the server address is set to 0, the client can send a query to all servers (broadcast mode).

Function code

The function codes and message lengths supported by the driver are as follows.

Function code Function Number of registers Broadcast
03h Reading from a holding register(s) 1to 125 Not possible
06h Writing to a holding register 1 Possible
08h Diagnosis - Not possible
10h Writing to multiple holding registers 1t0 123 Possible

. . . . Read: 1 to 125 .
17h Read/write of multiple holding registers Write: 1 to 121 Not possible
Data

Set data associated with the function code. The data length varies depending on the function code.

Error check

In the Modbus RTU mode, error checks are based on the CRC-16 method. The server calculates a CRC-16 of each
received message and compares the result against the error check value included in the message. If the calculated
CRC-16 value matches the error check value, the server determines that the message is normal.

CRC-16 calculation method

1. Calculate an exclusive-OR (XOR) value of the initial value of FFFFh and server address (8 bits).

. Shift the result of step 1 to the right by 1 bit. Repeat this shift until the overflow bit becomes "1."

. Upon obtaining "1" as the overflow bit, calculate an XOR of the result of step 2 and A001h.

2
3
4. Repeat steps 2 and 3 until a shift is performed eight times.
5

. Calculate an XOR of the result of step 4 and function code (8 bits).
Repeat steps 2 to 4 for all bytes.
The final result gives the result of CRC-16 calculation result.
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@ Calculation example of CRC-16

The table shows a calculation example when setting the server address of the first byte to 02h and the function code
of the second byte to 07h.
The result of actual CRC-16 calculation is calculated including the data on and after the third byte.

Description Result Bit shifted out

CRC register initial value FFFFh 11111111 11111111 -

Lead byte 02h 0000 0000 00000010 -

Initial value FFFFh and XOR 111111111111 1101 -

First time of right shift 011111111111 1110 1
1010 0000 0000 0001

A00Th and XOR 110111111111 1111 -

Second time of right shift 011011111111 1111 1
1010 0000 0000 0001

A00Th and XOR 110011111111 1110 -

Third time of right shift 011001111111 1111 0

Fourth time of right shift 001100111111 1111 1
1010 0000 0000 0001

A00Th and XOR 100100111111 1110 -

Fifth time of right shift 0100 1001 1111 1111 0

Sixth time of right shift 00100100 11111111 1
1010 0000 0000 0001

A001h and XOR 100001001111 1110 -

Seventh time of right shift 010000100111 1111 0

Eighth time of right shift 00100001 0011 1111 1
1010 0000 0000 0001

A001h and XOR 1000 0001 0011 1110 -
0000 0000 00000111

Next byte 07h and XOR 10000001 0011 1001 -

First time of right shift 0100 0000 1001 1100 1
1010 0000 0000 0001

A00Th and XOR 11100000 1001 1101 -

Second time of right shift 011100000100 1110 1
1010 0000 0000 0001

A001h and XOR 11010000 0100 1111 -

Third time of right shift 0110 100000100111 1
1010 0000 0000 0001

A001h and XOR 1100 1000 0010 0110 -

Fourth time of right shift 01100100 0001 0011 0

Fifth time of right shift 0011 0010 0000 1001 1
1010 0000 0000 0001

A00Th and XOR 1001 0010 0000 1000 -

Sixth time of right shift 0100 1001 0000 0100 0

Seventh time of right shift 00100100 1000 0010 0

Eighth time of right shift 0001 00100100 0001 0

Result of CRC-16 0001 0010 0100 0001 -
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Message structure

2-2

Response

Server-returned responses are classified into three types: normal response, no response, and exception response.
The response message structure is the same as the query message structure.

8 bits 8 bits Nx8 bits 16 bits

Normal response

Upon receiving a query from the client, the server executes the requested process and returns a response
corresponding to the function code.

No response

The server may not return a response to a query sent by the client. This condition is referred to as "no response” The
causes of no response are explained.

Transmission error
The server discards the query if any of the transmission errors in the table is detected. No response is returned.

Framing error Stop bit 0 was detected.

Parity error A mismatch with the specified parity was detected.

Mismatched CRC The calculated value of CRC-16 was found not matching the error check value.
Invalid message length The message length exceeded 256 bytes.

Other than transmission error
A response may not be returned without any transmission error being detected.

If the query was broadcast, the server executes the requested process but does not

Broadcast
return a response.

The server address in the query was found not matching the server address of the

Mismatched server address R
driver.

Exception response

An exception response is returned if the server cannot execute the process requested by the query. Appended to this
response is an exception code indicating why the process cannot be executed. The message structure of exception
response is as follows.

8 bits 8 bits 8 bits 16 bits

Function code
The function code in the exception response is a sum of the function code in the query and 80h.

03h 83h
06h 86h
08h 88h
10h 90h
17h 97h




Message structure

® Example of exception response

Server address 01h  Query Server address 01h
Function code 10h —-  Function code 90h
Register address (upper) 02h Data Exception code | 04h
Register address (lower) 4Ch <@ Error check (lower) 4Dh
Number of registers (upper) 00h Response  Error check (upper) C3h
Number of registers (lower) 02h
Data Number of bytes 04h
Value write to register address (upper) 00h
Value write to register address (lower) 00h
Value write to register address + 1 (upper) 03h
Value write to register address + 1 (lower) E9h
Error check (lower) 2Fh
Error check (upper) D4h

@ Exception code
Indicates why the process cannot be executed.

Exception | Communication

Cause Description
code error code

The process could not be executed because the function code

; was invalid.
o1h 8sh Invalid

function e The function code is not supported
e The sub-function code for diagnosis (08h) is other than 00h

The process could not be executed because the data address was
invalid.

Invalid data | e The register address is not supported (other than 0000h to
address 57FFh)

e The register address and the number of registers are 5800h or
more in total

02h 88h

The process could not be executed because the data was invalid.
. e The number of registers is 0

03h 8Ch Invalid data . .
e The number of bytes is other than "the number of register x2"

¢ The data length is outside the specified range

The process could not be executed because an error occurred at
the server.

¢ Any of the following is being executed with MEXEQ2 (89h)
- Downloading (writing to the driver)
89h - Initialization or Configuration

8Ah -1/0 test or teaching

04h 8Ch Server error ¢ Non-volatile memory processing is in progress (8Ah)

8Dh - Internal processing is in progress (SYS-BSY is ON)
- An alarm of EEPROM error is present

e Outside the parameter setting range (8Ch)
- Value write is out of the setting range

e Command execute disable (8Dh)

® About server error

When the “Server error response mode (Modbus)” parameter is set to “0: As normal response,” even if a server error
occurs, a normal response is returned. Set it when no exception response is required, as in the case of a touch screen.
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Function codes

3 Function codes

This chapter explains the function codes supported by the driver.
Note that the function code cannot be executed if function codes other than those introduced here are sent.

Reading from a holding register(s) (03h)

Read a register (16 bits). Up to 125 successive registers (125X 16 bits) can be read.
Read the upper and lower data at the same time. If they are not read at the same time, the value may be invalid.
If multiple holding registers are read, they are read in order of register addresses.

B Example of read

Read the “Operation type,”“Position,”and “Speed” of the operation data No.1 of the server address 1.

Description Register address Valueread | Corresponding decimal
Operation type of operation data No.1 (upper) 1840h (6208) 0000h 5
Operation type of operation data No.1 (lower) 1841h (6209) 0002h
Position of operation data No.1 (upper) 1842h (6210) FFFFh -10,000
Position of operation data No.1 (lower) 1843h (6211) D8FOh
Speed of operation data No.1 (upper) 1844h (6212) 0000h 9
Speed of operation data No.1 (lower) 1845h (6213) 2710h
® Query
Field name Data Description
Server address 01h Server address 1
Function code 03h Reading from holding registers
Register address (upper) 18h
Register address to start reading from
Shi Register address (lower) 40h
Number of registers (upper) 00h | Number of registers to be read from the starting
Number of registers (lower) 06h register address (6 registers=0006h)
Error check (lower) C2h
Calculation result of CRC-16
Error check (upper) BCh
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® Response
Server address 01h Same as query
Function code 03h Same as query
Number of data bytes 0Ch Twice the number of registers in the query
Value read from register address (upper) 00h
Value read from register address 1840h
Value read from register address (lower) 00h
Value read from register address + 1 (upper) 00h
Value read from register address 1841h
Value read from register address + 1 (lower) 02h
Value read from register address + 2 (upper) FFh
- Value read from register address 1842h
Data Value read from register address + 2 (lower) FFh
Value read from register address + 3 (upper) D8h
Value read from register address 1843h
Value read from register address + 3 (lower) FOh
Value read from register address + 4 (upper) 00h .
Value read from register address 1844h
Value read from register address + 4 (lower) 00h
Value read from register address + 5 (upper) 27h .
- Value read from register address 1845h
Value read from register address + 5 (lower) 10h
Error check (lower) 82h
Calculation result of CRC-16
Error check (upper) EAh

3-2 Writing to a holding register (06h)

This function code is used to write data to a specified register address.
However, since the result combining the upper and lower may be outside the data range, write the upper and lower
at the same time using the “Multiple holding registers (10h).”

B Example of write

Write 50h (80) as a command filter time constant to server address 2.

Command filter time constant (lower) 255h (597) 50h 80
® Query
Server address 02h Server address 2
Function code 06h Writing to a holding register
Register address (upper) 02h
Register address to be written
Register address (lower) 55h
Data
Value write (upper) 00h
- Value written to the register address
Value write (lower) 50h
Error check (lower) 98h
Calculation result of CRC-16
Error check (upper) 6Dh

89 ||

(UoBedIUNWWLIO $8Y-SY) NLY snapo e joxnuod Jo poytan € [



(UoBedIUNWWLIO $8Y-SY) NLY snapol e joxuod jo poyian € [

Function codes

® Response

Server address 02h Same as query
Function code 06h Same as query
Register address (upper) 02h
Same as query
Register address (lower) 55h
Data
Value write (upper) 00h
- Same as query
Value write (lower) 50h
Error check (lower) 98h
Calculation result of CRC-16
Error check (upper) 6Dh

3-3 Diagnosis (08h)

Diagnose the communication between the client and server. Arbitrary data is sent and the result of returned data is
used to determine whether the communication is normal. 00h (reply to query) is the only sub-function.

B Example of diagnosis
Send arbitrary data (1234h) to the server for diagnosis.
® Query

Server address 03h Server address 3
Function code 08h Diagnosis
Sub-function code (upper) 00h
Return the query data
Sub-function code (lower) 00h
Data
Data value (upper) 12h
Arbitrary data (1234h)
Data value (lower) 34h
Error check (lower) ECh
Calculation result of CRC-16
Error check (upper) 9Eh

® Response

Server address 03h Same as query
Function code 08h Same as query
Sub-function code (upper) 00h
Same as query
Sub-function code (lower) 00h
Data
Data value (upper) 12h
Same as query
Data value (lower) 34h
Error check (lower) ECh
Same as query
Error check (upper) 9Eh




Function codes

3-4 Writing to multiple holding registers (10h)

This function code is used to write data to multiple successive registers. Up to 123 registers can be written.

Write the data to the upper and lower at the same time. If not, an invalid value may be written.

Registers are written in order of register addresses. Note that even when an exception response is returned because
some data is invalid as being outside the specified range, etc., other data may have been written properly.

B Example of write

Set the following data to the “Starting/changing rate,"“Stopping deceleration,” and “Operating current” of the
operation data No.3 at the server address 4.

Description Register address | Value write | Corresponding decimal
Starting/changing rate of operation data No.3 (upper) 18C6h (6342) 0000h T
Starting/changing rate of operation data No.3 (lower) 18C7h (6343) 2710h '
Stopping deceleration of operation data No.3 (upper) 18C8h (6344) 0000h 50,000
Stopping deceleration of operation data No.3 (lower) 18C9h (6345) 4E20h '
Operating current of operation data No.3 (upper) 18CAh (6346) 0000h -
Operating current of operation data No.3 (lower) 18CBh (6347) 01F4h
® Query
Field name Data Description
Server address 04h Server address 4
Function code 10h Writing to multiple holding registers
Register address (upper) 18h . .
- Register address to start writing from
Register address (lower) Céh
Number of registers (upper) 00h | Number of registers to be written from the
Number of registers (lower) 06h starting register address (6 registers=0006h)
Number of bytes 0Ch Twice the number of registers in the query
Value write to register address (upper) 00h . .
Value written to register address 18C6h
Value write to register address (lower) 00h
Value write to register address + 1 (upper) 27h
Value written to register address 18C7h
Data Value write to register address + 1 (lower) 10h
Value write to register address + 2 (upper) 00h . .
Value written to register address 18C8h
Value write to register address + 2 (lower) 00h
Value write to register address + 3 (upper) 4Eh
Value written to register address 18C9h
Value write to register address + 3 (lower) 20h
Value write to register address + 4 (upper) 00h . .
- - Value written to register address 18CAh
Value write to register address + 4 (lower) 00h
Value write to register address + 5 (upper) 01h
. . Value written to register address 18CBh
Value write to register address + 5 (lower) F4h
Error check (lower) 6Ch
Calculation result of CRC-16
Error check (upper) AOh
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Function codes

® Response

Server address 04h Same as query
Function code 10h Same as query

Register address (upper) 18h
Same as query

o Register address (lower) Céh

ata

Number of registers (upper) 00h
- Same as query

Number of registers (lower) 06h

Error check (lower) A6h

Calculation result of CRC-16
Error check (upper) C3h

3-5 Read/write of multiple holding registers (17h)

With a single function code, reading data and writing data for multiple successive registers can be performed.
Data is written first, and then data is read from the specified registers.

B Read

Data can be read from successive registers of up to 125.
Read the upper and lower data at the same time. If they are not read at the same time, the value may be invalid.
If multiple registers are read, they are read in order of register addresses.

B Write

Data can be written to successive registers of up to 121.

Write the data to the upper and lower at the same time. If not, an invalid value may be written.

Registers are written in order of register addresses.

Note that even when an exception response is returned because some data is invalid as being outside the specified
range, etc., other data may have been written properly.

B Example of read/write

Prepare the read address and write address in a single query.
In this example, after writing the data to “Position” and “Speed” of the operation data No.1, read the present selected
data number and operation data number.

Position of operation data No.1 (upper) 1842h (6210) 0000h i
Position of operation data No.1 (lower) 1843h (6211) 2710h

Speed of operation data No.1 (upper) 1844h (6212) 0000h 5,000
Speed of operation data No.1 (lower) 1845h (6213) 1388h

Present selected data number (upper) 00C2h (194) 0000h :
Present selected data number (lower) 00C3h (195) 0001h

Present operation data number (upper) 00C4h (196) FFFFh »
Present operation data number (lower) 00C5h (197) FFFFh
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® Query
Field name Data Description
Server address 01h Server address 1
Function code 17h Read/write of multiple holding registers
(Read) Register address (upper) 00h . .
- Register address to start reading from
(Read) Register address (lower) C2h
(Read) Number of registers (upper) 00h Number of registers to be read from the
starting register address
(Read) Number of registers (lower) 04h (4 registers=0004h)
(Write) Register address (upper) 18h ) .
Register address to start writing from
(Write) Register address (lower) 42h
(Write) Number of registers (upper) 00h Number of registers to be written from
the starting register address
(Write) Number of registers (lower) 04h (4 registers=0004h)
Data : -
(Write) Number of bytes 0sh VaIl.Je of t'W|ce the number of (Write)
registers in the query
(Write) Value write to register address (upper) 00h . .
- - - Value written to register address 1842h
(Write) Value write to register address (lower) 00h
(Write) Value write to register address + 1 (upper) 27h
Value written to register address 1843h
(Write) Value write to register address + 1 (lower) 10h
(Write) Value write to register address + 2 (upper) 00h
Value written to register address 1844h
(Write) Value write to register address + 2 (lower) 00h
(Write) Value write to register address + 3 (upper) 13h
Value written to register address 1845h
(Write) Value write to register address + 3 (lower) 88h
Error check (lower) 4Dh
Calculation result of CRC-16
Error check (upper) EAh
® Response
Field name Data Description
Server address 01h Same as query
Function code 17h Same as query
el e atilayes 08h VaIL.Je of t.W|ce the number of (Read)
registers in the query
(Read) Value read from register address (upper) 00h
- Value read from register address 00C2h
(Read) Value read from register address (lower) 00h
(Read) Value read from register address + 1 (upper) 00h .
Data - Value read from register address 00C3h
(Read) Value read from register address + 1 (lower) 01h
(Read) Value read from register address + 2 (upper) FFh .
- Value read from register address 00C4h
(Read) Value read from register address + 2 (lower) FFh
(Read) Value read from register address + 3 (upper) FFh .
- Value read from register address 00C5h
(Read) Value read from register address + 3 (lower) FFh
Error check (lower) ESh
Calculation result of CRC-16
Error check (upper) C3h
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Example of data setting in Modbus RTU mode

4

Example of data setting in Modbus

RTU mode

4-1

This section explains in hexadecimal numbers.

Remote I/0 command

These are commands related to remote I/O. The set values are stored in RAM.

Register address iti
= Item Description Initial R/W
Upper | Lower value
Selects the operation data number. Operation
. data can be sent at the same time as “Driver
0072h 0073h | NET selection input command (2nd)”" 1 R/W
(114) (115) number X
[Setting range]
—1 (disable), 0 to 255 *
0074h 0075h | Driver input The input command same as "Driver input 0 R/W
(116) (117) | command (2nd) command (reference)" is set automatically.
Selects the operation data number. Operation
. data can be sent at the same time as “Driver
0076h 0077h | NET selection input command (automatic OFF)” 1 R/W
(118) (119) number .
[Setting range]
—1 (disable), 0 to 255 *
The input command same as "Driver input
0078h 0079h Driver input command.(refere.nce) is set automatlf:ally. .
(120) (121) command When the input signal is turned ON with this 0 R/W
(automatic OFF) command, it is turned OFF automatically after
250 ps.
Selects the operation data number. Operation
. data can be sent at the same time as “Driver
007Ah 007Bh | NET selection input command (reference)” 1 R/W
(122) (123) number .
[Setting range]
—1 (disable), 0 to 255 *
007Ch 007Dh cD:r\rIﬂ;;ZUt Sets the input command to the driver. 0 RIW
(124) (125) (reference) (details of bit arrangement => p.95)
007Eh 007Fh Driver output status Acquires the output status of the driver. 3 R
(126) (127) P (details of bit arrangement => p.95)

* When a value other than 0 to 255 is set, the NET selection number is disabled and the selection by the M0 to M7

inputs is enabled.
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B Driver input command

These are the driver input signals that can be accessed via Modbus communication. They can be accessed by one
register (16 bits). The value in brackets []is the initial value.

® Upper

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
007Ch - - - - - - - -
(124) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
® Lower
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
R-IN15 R-IN14 R-IN13 R-IN12 R-IN11 R-IN10 R-IN9 R-IN8
007Dh [RV-POS] [FW-POS] | [RV-JOG-P] | [FW-JOG-P] | [SSTART] |[No function] | [No function] | [No function]
(125) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
R-IN7 R-IN6 R-IN5 R-IN4 R-IN3 R-IN2 R-IN1 R-INO
[ALM-RST] [AWQ] [STOP] [HOME] [START] [M2] [M1] [MO]

B Driver output status

These are the driver output signals that can be accessed via Modbus communication. They can be accessed by one
register (16 bits). The value in brackets []is the initial value.

® Upper
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Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
007Eh - - - - - - - -
(126) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

® Lower

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8

R-OUT15 R-OUT14 R-OUT13 R-OUT12 R-OUT11 R-OUT10 R-OUT9 R-OUTS8
007Fh [CONST-OFF] | [CONST-OFF] | [MOVE] [TIM] [CONST-OFF] | [AREAT] [AREAOQ] [SYS-BSY]
(127) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
R-OUT7 R-OUT6 R-OUT5 R-OUT4 R-OUT3 R-OUT2 R-OUT1 R-OUTO
[ALM-A] [INFO] [READY] |[HOME-END]| [START_R] [M2_R] [M1_R] [MO_R]
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4-2 Positioning operation

As an example, here is a description how to execute the following positioning operation.

@ Setting example

Address number (server address): 1
Operation data number: 0

Position (travel amount): 1,000 steps
Operating speed: 5,000 Hz

® Operation procedure

1. Send the following query and set the position (travel amount) of the operation data No.0 to 1,000 steps and the

operating speed to 5,000 Hz.
Query

Field name

Data Description

Server address

01h Server address 1

Function code

10h Writing to multiple holding registers

Register address (upper)

18h Register address to start writing from

Register address (lower)

02h =Position No.0 (1802h)

Number of registers (upper)

00h | Number of registers to be written from the

Number of registers (lower)

04h starting register address (4 registers=0004h)

Number of bytes

Twice the number of registers in the query=8

08h (08h)

Value write to register address (upper)

00h

Data

Value write to register address (lower)

00h Value written to register address 1802h

Value write to register address + 1 (upper)

=Position (travel amount) 1,000 steps
03h | (0000 03E8h)

Value write to register address + 1 (lower)

E8h

Value write to register address + 2 (upper)

00h

Value write to register address + 2 (lower)

00h | value written to register address 1804h

Value write to register address + 3 (upper)

13h =Operating speed 5,000 Hz (0000 1388h)

Value write to register address + 3 (lower) 88h
Error check (lower) 03h
Calculation result of CRC-16
Error check (upper) 17h
Response
Field name Data Description
Server address 01h Same as query
Function code 10h Same as query
Register address (upper) 18h
- Same as query
o Register address (lower) 02h
ata
Number of registers (upper) 00h
Same as query
Number of registers (lower) 04h
Error check (lower) 66h
Calculation result of CRC-16
Error check (upper) AAh
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Example of data setting in Modbus RTU mode

2. Send the following query and turn START ON. Positioning operation is started.

o
c
(1]
=

<

Server address 01h Server address 1
Function code 06h Writing to a holding register

Register address (upper) 00h | Register address to which writing is executed
Dat Register address (lower) 7Dh =Driver input command (007Dh)

ata

Value write (upper) 00h | value written to the register address

Value write (lower) 08h =START ON (0008h) *
Error check (lower) 18h

Calculation result of CRC-16

Error check (upper) 14h

* START is assigned to bit3 of the driver input command (007Dh) in initial setting.
(1000 in a binary number=0008h in a hexadecimal number)

Response

Server address 01h Same as query
Function code 06h Same as query
Register address (upper) 00h
Same as query
Register address (lower) 7Dh
Data
Value write (upper) 00h
Same as query
Value write (lower) 08h
Error check (lower) 18h .
Calculation result of CRC-16
Error check (upper) 14h

3. When positioning operation is completed, send the following query and turn START OFF again.

o
c
(1]
=

<

Server address 01h Server address 1

Function code 06h Writing to a holding register
Register address (upper) 00h | Register address to which writing is executed

Dat Register address (lower) 7Dh | =Driver input command (007Dh)

ata

Value write (upper) 00h | value written to the register address
Value write (lower) 00h =START OFF (0000h)

Error check (lower) 19h .

Calculation result of CRC-16
Error check (upper) D2h
Response

Server address 01h Same as query
Function code 06h Same as query
Register address (upper) 00h
- Same as query
Register address (lower) 7Dh
Data
Value write (upper) 00h
Same as query
Value write (lower) 00h
Error check (lower) 19h
Calculation result of CRC-16
Error check (upper) D2h
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Example of data setting in Modbus RTU mode

4-3 Continuous operation

As an example, here is a description how to execute the following continuous operation.

@ Setting example

Address number (server address): 1
Operation data number: 0

Rotation direction: Forward direction
Operating speed: 5,000 Hz

® Operation procedure

1. Send the following query and set the operating speed of the operation data No.0 to 5,000 Hz.

Query
Server address 01h Server address 1
Function code 10h Writing to multiple holding registers
Register address (upper) 18h Register address to start writing from
Register address (lower) 04h =Operating speed No.0 (1804h)
Number of registers (upper) 00h | Number of registers to be written from the
Number of registers (lower) 02h starting register address (2 registers=0002h)
Data N b e 04h Twice the number of registers in the query=4
(04h)
Value write to register address (upper) 00h
Value write to register address (lower) 00h Value written to register address 1804h
Value write to register address + 1 (upper) 13h | =Operating speed 5,000 Hz (0000 1388h)
Value write to register address + 1 (lower) 88h
Error check (lower) 55h
Calculation result of CRC-16
Error check (upper) 0Ah
Response
Server address 01h Same as query
Function code 10h Same as query
Register address (upper) 18h
- Same as query
5 Register address (lower) 04h
ata
Number of registers (upper) 00h
Same as query
Number of registers (lower) 02h
Error check (lower) 06h
Calculation result of CRC-16
Error check (upper) A9h




Example of data setting in Modbus RTU mode

2. Send the following query and turn FW-POS ON. Continuous operation is started.

o
c
(1]
=

<

Server address 01h Server address 1
Function code 06h Writing to a holding register

Register address (upper) 00h | Register address to which writing is executed
o Register address (lower) 7Dh =Driver input command (007Dh)

ata

Value write (upper) 40h | value written to the register address

Value write (lower) 00h =FW-POS ON (4000h) *
Error check (lower) 28h

Calculation result of CRC-16

Error check (upper) 12h

* FW-POS is assigned to bit14 of the driver input command (007Dh) in initial setting.
(0100 0000 0000 0000 in a binary number=4000h in a hexadecimal number)

Response

Server address 01h Same as query
Function code 06h Same as query
Register address (upper) 00h
Same as query
Register address (lower) 7Dh
Data
Value write (upper) 40h
Same as query
Value write (lower) 00h
Error check (lower) 28h .
Calculation result of CRC-16
Error check (upper) 12h

3. To stop continuous operation, send the following query and turn FW-POS OFF again. The motor decelerates to a

stop.

o
c
(1]
=

<

Server address 01h Server address 1

Function code 06h Writing to a holding register
Register address (upper) 00h | Register address to which writing is executed

Dat Register address (lower) 7Dh =Driver input command (007Dh)

ata

Value write (upper) 00h | value written to the register address
Value write (lower) 00h =FW-POS OFF (0000h)

Error check (lower) 19h

Calculation result of CRC-16
Error check (upper) D2h
Response

(UoBedIUNWWLIO $8Y-SY) NLY snapo e joxnuod Jo poytan € [

Server address 01h Same as query
Function code 06h Same as query
Register address (upper) 00h
Same as query
Register address (lower) 7Dh
Data
Value write (upper) 00h
- Same as query
Value write (lower) 00h
Error check (lower) 19h
Calculation result of CRC-16
Error check (upper) D2h
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Example of data setting in Modbus RTU mode

4-4 Return-to-home operation

As an example, here is a description how to execute the following return-to-home operation.

@ Setting example

e Address number (server address): 1

e Operation condition: Initial value

® Operation procedure

1. Send the following query and turn HOME ON. Return-to-home operation is started.

Query

Server address 01h Server address 1
Function code 06h Writing to a holding register

Register address (upper) 00h | Register address to which writing is executed
Dat Register address (lower) 7Dh | =Driver input command (007Dh)

ata

Value write (upper) 00h | value written to the register address

Value write (lower) 10h | =HOME ON (0010h) *
Error check (lower) 18h

Calculation result of CRC-16

Error check (upper) 1Eh

* HOME is assigned to bit4 of the driver input command (007Dh) in initial setting.
(10000 in a binary number=0010h in a hexadecimal number)

Response

Server address 01h Same as query
Function code 06h Same as query
Register address (upper) 00h
Same as query
Register address (lower) 7Dh
Data
Value write (upper) 00h
Same as query
Value write (lower) 10h
Error check (lower) 18h
Calculation result of CRC-16
Error check (upper) 1Eh

2. When return-to-home operation is completed, send the following query and turn HOME OFF again.

Query

Server address 01h Server address 1
Function code 06h Writing to a holding register

Register address (upper) 00h | Register address to which writing is executed
Dat Register address (lower) 7Dh | =Driver input command (007Dh)

ata

Value write (upper) 00h | value written to the register address

Value write (lower) 00h =HOME OFF (0000h)
Error check (lower) 19h

Calculation result of CRC-16

Error check (upper) D2h
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Response

Example of data setting in Modbus RTU mode

Server address 01h Same as query
Function code 06h Same as query
Register address (upper) 00h
Same as query
Register address (lower) 7Dh
Data
Value write (upper) 00h
- Same as query
Value write (lower) 00h
Error check (lower) 19h
Calculation result of CRC-16
Error check (upper) D2h
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Data setting method

5 Data setting method

5-1 Overview of setting method

There are three methods to set data via Modbus communication.
The communication specification of Modbus allows reading/writing from/to successive addresses when multiple data
pieces are handled.

B When operation data is set

Input method Features

Direct data operation Rewriting of data and start of operation can be executed at the same time. (=) p.109)

e Data is set by specifying the address.

o If the data consists of successive addresses, multiple data pieces can be handled with
one query.

Direct reference

o The set data is operated by inputting the remote I/0.

e This is a method in which data is stored in addresses exclusive for sending (indirect
reference addresses) and set.

Indirect reference o Even if addresses of the data to be set are not successive, multiple data pieces can be
handled with one query because the indirect reference addresses are successive.

e The set data is operated by inputting the remote I/0.

B When setting of parameters or monitoring, etc. is executed

e When addresses are successive: Set data by using direct reference.
e When addresses are not successive: If indirect reference is used, multiple commands can be executed with one

query.
Here, direct reference and indirect reference are explained.

5-2 Direct reference

Direct reference is a method in which data is set by specifying addresses. Multiple successive addresses can be sent
with one query. However, if addresses to be set are not successive, queries as many as the number of addresses should
be sent.
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5-3 Indirect reference

Data setting method

Indirect reference is a method in which data is stored in addresses exclusive for sending (indirect reference addresses)
and set. Even if addresses of the data to be set are not successive, multiple data pieces can be sent with one query

because the indirect reference addresses are successive.
The addresses of the data to be set are stored in “Address” of indirect reference. The setting values of data are stored in
“Area” of indirect reference.

Indirect reference address 0
Upper: 1300h (4864)
Lower: 1301h (4865)

Indirect reference address 1
Upper: 1302h (4866)
Lower: 1303h (4867)

Indirect reference address 2
Upper: 1304h (4868)
Lower: 1305h (4869)

Position[ztep] | Speed[Hz] | S}\\\] | Stoppine deceleration[kHz =] |

#0 10000 anon 30000
#1 10,000 RO0.000
#2 25 00 Tronon
#3 4A00 [ O]
Address of ® Data of
No.1 Position I No.1 Position
|
Address of = Data of

No.2 Stopping
deceleration

No.2 Stopping
deceleration

:-- EENENENENNRN]

u [ ] [ ] [ ] . a [ ]
Address of Data of
No.3 Speed No.3 Speed

E N B EEEEEEEES AaEEEEEEEEEEEEEEEN

% One query send is enough because
the addresses are successive

B Addresses and areas of indirect reference

Indirect reference has 32 addresses and 32 areas (0 to 31).

Indirect reference area 0
Upper: 1340h (4928)
Lower: 1341h (4929)

Indirect reference area 1
Upper: 1342h (4930)
Lower: 1343h (4931)

Indirect reference area 2
Upper: 1344h (4932)
Lower: 1345h (4933)

ltem Description

Indirect reference address setting (0)

Indirect reference address setting (1)

setting item.

Indirect reference address setting (30)

Indirect reference address setting (31)

Stores the ID of data to be sent in indirect reference.
The ID is a unique number retained inside the driver and assigned to each

In Modbus communication, a value twice as much as the ID is the register
address. Be sure to input the "half value of the register address."

Indirect reference area 0

Indirect reference area 1

Indirect reference area 30

Indirect reference area 31

Stores the setting value of data to be sent in indirect reference.
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Related parameters
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(1 43;6043 (1 43;61; Indirect reference address setting (0)
(1 :’;626? (1435?6372 Indirect reference address setting (1)
(1 43:648? (15:65;; Indirect reference address setting (2)
(1 :’;760? (1::773 Indirect reference address setting (3)
(1 43;78;; (1:’;79; Indirect reference address setting (4)
2 :80763 (1 43:785? Indirect reference address setting (5)
2 :’;g; 2:2?7? Indirect reference address setting (6)
(1 43;72; (1:’80;; Indirect reference address setting (7)
(1 :’;é)ol'; (143;;3 Indirect reference address setting (8)
(1 :81 822? (1:’;;; Indirect reference address setting (9)
(1 jf:;;; (1;8185; Indirect reference address setting (10)
(1 :’;:;; (1:’81877? Indirect reference address setting (11)
o (1 :,81:8}; (1:’81899? Indirect reference address setting (12) tsszsi:]Z?r:ito:;tfz?eiiga;gdbr:;;ored "
: 4381 QAO*; (1 ;;;[; Indirect reference address setting (13) E,Sf;t;:,?Ff?og:c} 65,535)
2 3819(:2? 2381;.3}; Indirect reference address setting (14)
(1 :JQE:) (143819':; Indirect reference address setting (15)
(1 :’82906}; (1;8291;; Indirect reference address setting (16)
(1 4382928? (14382;9? Indirect reference address setting (17)
(1 4392(;10}’) (14392051}1) Indirect reference address setting (18)
(1 439206;; (1:’920732 Indirect reference address setting (19)
(1 43;08‘3 (1:9209;; Indirect reference address setting (20)
2 :’92&? (1 :92037? Indirect reference address setting (21)
2 j:()cgr; 2 :;(?9? Indirect reference address setting (22)
(1 :921%; (14392:::; Indirect reference address setting (23)
(1:9310; (1439311; Indirect reference address setting (24)
(14393124}; (1:93135? Indirect reference address setting (25)
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(1;9314;; (1:93157? Indirect reference address setting (26)

(1:’93 168? (14;7’; 179? Indirect reference address setting (27)

(1 439328£ (1:’93293 Indirect reference address setting (28) tslfz;}:j?r:itorfetfz(:eiactea;gdk;::st'ored "
z 4393?2}; (1393283? Indirect reference address setting (29) E)S:;tl:i::‘gpﬁ?ogg 65,535)

2 :’9?’2(:4? 2:9322 P)1 Indirect reference address setting (30)

(1 :;2%; (1:’932F7r; Indirect reference address setting (31)

Data setting method

® Register addresses of indirect reference areas

1340 1341h Indirect reference area 0 1360h 1361h Indirect reference area 16
(4928) | (4929) (4960) | (4961)

(1 :;320? (1 :;333 Indirect reference area 1 (1 4396 62;; (1 :’96 63;; Indirect reference area 17
(1“3;;;; (143;:; Indirect reference area 2 :j:::; (1439665;; Indirect reference area 18
(1 3:36:; (1 3:375? Indirect reference area 3 (1:96 66 GP; (1 4396 677P; Indirect reference area 19
(1439438;; (143;;; Indirect reference area 4 (1;96:;; (1396:;; Indirect reference area 20
2 j:;g; (1 ::389? Indirect reference area 5 ::967%}; ::967B1}; Indirect reference area 21
2 :’94 4C£ 2::‘?1? Indirect reference area 6 22962; 2:;%? Indirect reference area 22
(1 43;52?; (1 :9‘2:3?; Indirect reference area 7 (1 4396;‘8 (1 43967F5h) Indirect reference area 23
(1:95:13 (1:’95‘:; Indirect reference area 8 (1:’97705 (1:’9771;; Indirect reference area 24
(1 :95 423 (1 :95 437[; Indirect reference area 9 (1 439772;; (1 :97;9}; Indirect reference area 25
(1 :95 :Sr; (1 :95 45;; Indirect reference area 10 (14397840? (1:97;1? Indirect reference area 26
(1 439556(; (1 59557:; Indirect reference area 11 (1439786; (1:97;;; Indirect reference area 27
(1:95582? (1:95593% Indirect reference area 12 (14397883 (‘ :97;5'“) Indirect reference area 28
: 295;?; g 43955B5f; Indirect reference area 13 2:;;6? (14397:7? Indirect reference area 29
g 43955(:6}; 22:5.;[; Indirect reference area 14 2297;8}; 2:978%? Indirect reference area 30
(1 :955E8r; (1 :95 SFQI; Indirect reference area 15 (1:97;(;; (1 :979'::1) Indirect reference area 31
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B Setting example

The following is an example of sending/receiving of data to/from the address number 1 using indirect reference.
® STEP 1: Registration in indirect reference addresses

Setting data

Indirect reference . . C21h (half value of
address setting (0) 1300h 1301h & Position of operation data No.1 register address 1842h)

Indirect reference 1302h 1303h < Stopping deceleration of operation | C44h (half value of
address setting (1) data No.2 register address 1888h)
Indirect reference C62h (half value of

1304h 1305h & Speed of operation data No.3 register address 18C4h)

address setting (2)

Send the following query and register the ID of the data to be sent in the indirect reference addresses.

Query
Server address 01h Server address 1
Function code 10h Writing to multiple holding registers
Register address (upper) 13h | Register address to start writing from
w Register address (lower) 00h =Indirect reference address setting (0) (1300h)
% Number of registers (upper) 00h | Number of registers to be written from the
;3_" Number of registers (lower) 06h starting register address=6 registers (0006h)
o Numnber of bytes och Twice the number of registers in the query=12
S, (0Ch)
§ Value write to register address (upper) 00h
g Value write to register address (lower) 00h | value written to register address 1300h
Y Value write to register address + 1 (upper) oCh | =ID of operation data No.1 position (C21h)
o’ Data Value write to register address + 1 (lower) 21h
§ Value write to register address + 2 (upper) 00h
% Value write to register address + 2 (lower) ooh | Valuewritten to register address 1302h
c - - =ID of operation data No.2 stopping
; Value write to register address + 3 (upper) 0Ch deceleration (C44h)
E' Value write to register address + 3 (lower) 44h
S Value write to register address + 4 (upper) 00h
ﬁ Value write to register address + 4 (lower) 00h Value written to register address 1304h
et Value write to register address + 5 (upper) oCh | =ID of operation data No.3 speed (C62h)
8 Value write to register address + 5 (lower) 62h
3 Error check (lower) D7h .
3 Calculation result of CRC-16
g Error check (upper) A6h
=
Q
=
o
2
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® STEP 2: Writing to indirect reference areas

Setting data

Data setting method

Indirect reference area 0 1340h 1341h & Position of operation data No.1 | 1,500 (5DCh)

Indirect reference area 1 1342h 1343h &< Stopplpg ClaelaE e el 770,000 (BBFDOh)
operation data No.2

Indirect reference area 2 1344h 1345h & Speed of operation data No.3 4,500 (1194h)

Send the following query and write the setting values of the data to be sent in the indirect reference areas.

Query

Server address 01h Server address 1
Function code 10h Writing to multiple holding registers
Register address (upper) 13h | Register address to start writing from
Register address (lower) 40h =Indirect reference area 0 (1340h)
Number of registers (upper) 00h | Number of registers to be written from the
Number of registers (lower) 06h starting register address=6 registers (0006h)
N b e och Twice the number of registers in the query=12
(0Ch)
Value write to register address (upper) 00h
Value write to register address (lower) 00h | value written to register address 1340h
Value write to register address + 1 (upper) 05h | =Operation data No.1 position 1,500 (5DCh)
2EiE Value write to register address + 1 (lower) DCh
Value write to register address + 2 (upper) 00h
Value write to register address + 2 (lower) oBh | Valuewritten to register address 1342h
- - =Operation data No.2 stopping deceleration
Value write to register address + 3 (upper) BFh 770,000 (BBFDOh)
Value write to register address + 3 (lower) DOh
Value write to register address + 4 (upper) 00h
Value write to register address + 4 (lower) 00h Value written to register address 1344h
Value write to register address + 5 (upper) 11h =Operation data No.3 speed 4,500 (1194h)
Value write to register address + 5 (lower) 94h
Error check (lower) 72h
Calculation result of CRC-16
Error check (upper) E5h
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Data setting method

® STEP 3: Reading from indirect reference areas
Send the following query and read the data written in the indirect reference areas.

Query
Server address 01h Server address 1
Function code 03h Reading from holding registers
Register address (upper) 13h | Register address to start reading from
Register address (|ower) 40h =Indirect reference area 0 (1 340h)
Data
Number of registers (upper) 00h | Number of registers to be read from the
Number of registers (lower) 06h starting register address=6 registers (0006h)
Error check (lower) COh
Calculation result of CRC-16
Error check (upper) 98h
Response
Server address 01h Same as query
Function code 03h Same as query
sy e i s och Twice the number of registers in the query=12
(0Ch)
Value read from register address (upper) 00h
Value read from register address (lower) 00h .
- Value read from register address 1340h
Value read from register address + 1 05h =1,500 (5DCh)
(upper)
Value read from register address + 1 (lower) DCh
Value read from register address + 2
00h
(upper)
Data Value read from register address + 2 (lower) 0Bh Value read from register address 1342h
Value read from register address + 3 BFh =770,000 (BBFDOh)
(upper)
Value read from register address + 3 (lower) DOh
Value read from register address + 4
00h
(upper)
Value read from register address + 4 (lower) 00h Value read from register address 1344h
Value read from register address + 5 11h =4,500 (1194h)
(upper)
Value read from register address + 5 (lower) 94h
Error check (lower) 27h
Calculation result of CRC-16
Error check (upper) 87h

It was found that the data had been written normally by using indirect reference.
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6 Direct data operation

6-1 Overview of direct data operation

Direct data operation is a mode that allows rewriting of data and start of operation to be executed at the same time.
It is suitable to frequently change operation data such as the position (travel amount) and speed or to fine-tune the
position.
There are eight types of triggers to start operation at the same time as rewriting of data.
e One of the following items: operation data number, operation type, position, speed, starting/changing rate,
stopping deceleration, and operating current
e The above seven items are collectively rewritten

B Usage examples of direct data operation

® Example 1

The position (travel amount) and the speed should be
adjusted since the feed rate varies depending on lots.

Setting example

e Position (travel amount): Change arbitrarily
e Speed: Change arbitrarily

e Trigger: All items (setting value of trigger: 1)

’I
Steps /"
1. Write the data of the position and speed. /
2. Write "1" to the tri A C 4
rite o the trigger "’
Result

When the trigger is written, the changed value is updated
immediately, and operation is performed with the new
position and speed.

® Example 2

The speed should be changed immediately with the touch
screen because a large load is inspected at a lower speed.

Setting example
e Speed: Change arbitrarily
e Trigger: Speed (setting value of trigger: —4)

Steps
1. Write "—-4" to the trigger.
2. Write the data of the speed.

Result
When the speed is written, the changed value is updated
immediately, and operation is performed at the new speed.
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Direct data operation

B Comparison of operating methods

As an example, this section explains how to execute the following positioning operation with commonly used
Modbus control and direct data operation.
The trigger for direct data operation is assumed to be rewritten collectively.

Speed
2,000 Hz —

8,500 steps
500 Hz —1 - - (R aa e e E L ELEE L

® Commonly used Modbus control

1. Send the following five queries and set the operation data.

011018 00 00 02 04 00 00 00 02 D8 6F Operation data No.0 opel.'a.tlon type=2: Incremental positioning
(based on command position)

0110180200020400002134C1F1 Operation data No.0 position=8,500 steps

01101804 00 02 04 00 00 07 DO 5B FO Operation data No.0 speed=2,000 Hz

01101806 00 02 04 00 00 05 DC DB 4C Operation data No.0 starting/changing rate=1.5 kHz/s
01101808 00 02 04 00 00 05 DC 5A CO Operation data No.0 stopping deceleration=1.5 kHz/s

2. Send the following two queries and execute operation.

0110007C00020400000008F518 START input ON (operation No.0 operation start)
011000 7C 00 02 04 00 00 00 00 F4 DE START input OFF

® Direct data operation

With the following query, send the operation data and the trigger. Operation is started at the same time as
transmission.

01 10 0058 0010 20 00000000 00000002 00002134
m @ 6 @ 5 (6) 7) 8 )

000007D0 000005DC 000005DC 000003E8 00000001 1CO08
9 (10) (mn (12) (13) (14)

(1) |01 Address number=1

(2) |10 Function code=0010h

(3) | 0058 Writing register first address=0058h
(4) (0010 Number of writing registers=16

(5) |20 Number of writing bytes=32 bytes
(6) | 00000000 Operation data number=0

(7) | 00000002 Operation type=2: Incremental positioning (based on command position)
(8) | 00002134 Position=8,500 steps

(9) | 000007 DO Speed=2,000 Hz

(10) | 000005DC Starting/changing rate=1.5 kHz/s
(11) | 0000 05DC Stopping deceleration=1.5 kHz/s
(12) | 000003 E8 Operating current=100.0 %

(13) | 00000001 Trigger=1: All data updated

(14) | 1C08 Error check
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In direct-data operation, compared with commonly used Modbus control, the motor can be operated
by sending a query only once.

6-2 Commands required for direct data operation

Related commands

Register address

Item Description Initial value
Upper Lower

Sets the operation data number to be used in
0058h 0059h | Direct data operation direct data operation.

(88) (89) operation data number | [Setting range] 0
0to 255
Sets the operation type for direct data operation.
[Setting range]
005Ah 005Bh | Direct data operation 0: No setting
; 2
(90) (91) operation type 1: Absolute positioning

2: Incremental positioning
(based on command position)

. . Sets the target position for direct data operation.
005Ch 005Dh | Direct data operation

(92) (93) position [Setting range] 0
—2,147,483,648 to 2,147,483,647 steps

Sets the operating speed for direct data operation.

005Eh 005Fh | Direct data operation X
(94) (95) speed [Setting range] 1,000

—4,000,000 to 4,000,000 Hz

Sets the starting/changing rate or starting/

changing time for direct data operation.

[Setting range] 30,000
1to 1,000,000,000(1=0.001 kHz/s, 1=0.001 s or
1=0.001 ms/kHz)

Sets the stopping deceleration or stop time for
direct data operation.

[Setting range] 30,000
1 to 1,000,000,000(1=0.001 kHz/s, 1=0.001 s or
1=0.001 ms/kHz)

Sets the operating current for direct data operation
0064h 0065h | Direct data operation based on the base current being 100 %.

(100) (101) operating current [Setting range]

0to 1,000 (1=0.1 %)

Sets the trigger for direct data operation.
(about the trigger = p.112)

[Setting range]

—7: Operation data number

—6: Operation type

0066h 0067h | Direct data operation —5: Position

(102) (103) | trigger —4: Speed

—3: Starting/changing rate

—2: Stopping deceleration

—1: Operating current

0: Disable

1: All data updated

Selects the stored area when the next direct data is
transmitted during direct data operation.
0068h 0069h | Direct data operation (about data destination = p.113)

(104) (105) forwarding destination | [Setting range]

0: Execution memory

1: Buffer memory

0060h 0061h | Direct data operation
(96) (97) starting/changing rate

0062h 0063h | Direct data operation
(98) (99) stopping deceleration

1,000
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Direct data operation

W Trigger
This is a trigger to start operation at the same time as rewriting of data in direct data operation.

® When the trigger is“0” or“1”

When “1”is written to the trigger, all the data are written, and direct data operation is started at the same time.
When operation is started the trigger automatically returns to “0”

® When the trigger is“—1 to -7"

When the data corresponding to the trigger is written, direct data operation is started. Even if operation is started, the
setting value of the trigger is retained.

Setting value

Trigger
Dec Hex e

-7 FFFF FFFOh | Operation data number
-6 FFFF FFFAh | Operation type

-5 FFFF FFFBh | Position

-4 FFFF FFFCh | Speed

-3 FFFF FFFDh | Starting/changing rate
-2 FFFF FFFEh | Stopping deceleration
-1 FFFF FFFFh | Operating current

® Timing chart
1. Check that the DCMD-RDY output is ON.
2. Send a query (including the trigger and data) to execute direct data operation.

3. When the client receives the query, the READY output is turned OFF, the MOVE output is turned ON, and operation
is started.

4. When the motor stops, the READY output is turned ON.

S Client @ Query @
Communication
Server J Response

DCMD-RDY oN
- output OFF

ON @ -
READY output OFF

MOVE t oN
outpu OFF

Motor operation
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Direct data operation

*1 *2
Communication Client Query
Server Response

DCMD-RDY oN
- output OFF

*3
READY t oN
output

*3

MOVE out tON
output

Motor operation

*1 Query via RS-485 communication
*2 C3.5 (silent interval) + Tb5 (query processing time (Driver)) + Tb2 (transmission waiting time (Driver))
*3 C3.5 (silent interval) + 4 ms or less

B Data destination

Select the stored area when the next direct data is transmitted during direct data operation.

0

0000 0000h

Execution memory

1

0000 0001h

Buffer memory

@ When the data destination is set to “0: Execution memory”

When the trigger is written, the data in operation is rewritten to the next direct data.

DCMD-RDY output

DCMD-FULL output

MOVE output

ON
OFF

ON
OFF
Data destination

Buffer memory

Trigger

Execution memory

Direct data

Direct data
Buffer memory

ON
OFF

ON
OFF
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Direct data operation

® When the data destination is set to “1: Buffer memory”

When the trigger is written, the next direct data is stored in the buffer memory. When the data in operation is
completed, operation of the buffer memory is started automatically. Only one piece of direct data can be stored in the
buffer memory.

When the next direct data is written in the buffer memory, the DCMD-FULL output is turned ON.

During stop and continuous operation, the data is not stored in the buffer memory even if “1: Buffer memory”is
specified and is rewritten to the next direct data immediately.

ON

DCMD-RDY output OFF

T ON
rigger OFF

Data destination
Buffer memory

Execution memory

Direct data | A | B | C | D | E |

Direct data |
Buffer memory

MOVE output :F'ﬁ A |] B |

DCMD-FULL output

ON
OFF | |

The direct data cannot be written to the buffer memory while the DCMD-FULL output is being ON.

® Related parameters

MEXEO2 | Register address _— Initial
Iltem Description
code Upper Lower value
When "0" is written to the speed in direct data
operation, selects whether to cause the motor to
h h Direct data operation decelerate to a stop or to change the speed to 0 r/min
0(;212) Oéil) zero speed command in an operating status. 0
action [Setting range]
0: Deceleration stop command
1: Speed zero command *
Sets the initial value of the trigger used in direct data
operation.
[Setting range]
—7: Operation data number update
0222h 0223h | Direct data operation =6 Ope.r.atlon type update
(546) (547) trigger initial value —5: Position update 0
p3 —4: Speed update
—3: Starting/changing rate update
—2: Stopping deceleration update
—1: Operating current update
0: The trigger is used
Sets the initial value of the destination used in direct
d2 | 0225 | O e e 0
(548) (549) [Setting !'ange]
value 0: Execution memory
1: Buffer memory
Direct data operation Sets the operation data number to be used as the
0226h 0227h | operation parameter initial value of direct data.
s 0
(550) (551) initial value reference [Setting range]
data number 0to 255

* Although the motor does not rotate because the speed is 0 r/min, the I/O signals are in an operating status.
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7 Group send

Group send

Multiple servers are made into a group and a query is sent to these group at once.

B Group composition

A group consists of one parent server and child servers, and only the parent server returns a response.

B Group address

To perform a group send, set a group address to the )
child servers to be included in the group. The child Client (to the parent server)
servers to which the group address has been set can
receive a query sent to the parent server.

The parent server is not always required. A group can be

Query

Parent server

| Response |

Query

(to the parent server)

composed by only child servers. In this case, set an Client
unused address as an address of the group.
When a query is sent from the client to the address of Child server

the group, the child servers execute the process.
However, no response is returned. In broadcasting, all
the servers execute the process, however, the servers
that execute the process can be limited in this method.

B Parent server

No response
after execution

No special setting is required on the parent server to perform a group send. The address of the parent server becomes
the group address. Upon sending a query from the client to the parent server, the parent server executes the
requested process and returns a response. (same as the unicast mode)

H Child server

Servers to which the address of the parent server is set become the child servers.
When a query sent to the address of the group is received, the child servers execute the process. However, no

response is returned.

The function code executable in group send is only “Writing to multiple holding registers (10h)."

B Setting of Group

Set the address of the parent server to the “Group ID” of the child servers. Change the group in the unicast mode.
Execute upper and lower reading and writing at the same time when setting the “Group ID”

Related command

Register address - [nitial READ/
Item Description
Upper Lower value WRITE
Sets a group address.
0030h | 0031h [Setting range]
Group ID —1:individual (group send is not executed) -1 R/W

(48) (49)

1 to 31: Address of group
(address number of parent server)

@ e Do not set "0" to the group ID.

e Change the group address in the unicast mode.
e Since the group setting is stored in RAM, the initial value is returned when the driver is turned off.
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Group send

® Related parameter

The setting value of the “Group ID” command is stored in RAM. In this case, if the power supply is turned off, the
setting will be returned to the initial value and the group will be released. Therefore, the group should be always reset

after power-on.

The “Initial group ID (Modbus)” parameter can be saved in the non-volatile memory. If the group address is set in this
parameter to store in the non-volatile memory, the group will not be released even if the power is turned off. The
group function can be used immediately after power-on.

1394h

P10 1 5012

1395h | Initial group ID
(5013) | (Modbus)

Sets the address (address number of the parent
server) of the group. It is stored even if the power

is turned off.
[Setting range]

—1 (Disable), 1 to 31*

* Do not use 0.

Host controller

Client to Server

Parent server Child server Child server
> Lyt > —
¢ Address 1 Address 2 Address 3
"Group ID" command: "Group ID" command: 1 "Group ID" command: 1
-1 (individual)
Address 1 Address 2
Start of positioning Start of positioning
operation operation

Server to Client

Motor operation
of address 1

Address 1 return

Address 2 return

(parent server)

Motor operation
of address 2

—

(child server)

Motor operation
of address 3

JJL

(child server)
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RS-485 communication monitor

RS-485 communication monitor

This section indicates items that can be monitored via RS-485 communication. They can also be checked using the
“RS-485 communication monitor” of the MEXEQ2.

Register address

Item Description
Upper Lower
00ACh 00ADh o Shows the last received communication error
Present communication error
(172) (173) code.
Vel UISly RS-485 Reception frame counter Shows the number of frames received. *1
(336) (337)
0154h 0155h . .
(340) (341) RS-485 Reception byte counter Shows the number of bytes received.
0156h 0157h .. .
(342) (343) RS-485 Transmission byte counter Shows the number of bytes transmitted.
0158h 0159h | RS-485 Normal reception frame counter .
(344) (345) (all) Shows the number of normal frames received.
015Ah 015Bh | RS-485 Normal reception frame counter Shows the number of normal frames received
(346) (347) (only own address) to own address.
015Ch 015Dh | RS-485 Abnormal reception frame counter | Shows the number of abnormal frames
(348) (349) (all) received. *2
bl Uil RS-485 Transmission frame counter Shows the number of frames transmitted.
(350) (351)
0160h 0161h . . Shows the number of times the server error
(352) (353) RS-485 Register write abnormal counter (exception code 04h) occurred.

*1 The target to count the number of frames received can be selected using the “(RS-485) Receive packet monitor”
parameter.
*2 An abnormal frame is determined when the RS-485 communication error (error code 84h) occurred.
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Timing chart

9 Timing chart

9-1 Communication start
Power-on OFF
1 s ormore *
Communication Client Query
Server Response

* C3.5 (silent interval) + Tb5 (query processing time (Driver)) + Tb2 (transmission waiting time (Driver))

9-2 Start of operation

Client Query *1
Server |_Response_|

ON
OFF

Communication

MOVE output

*1 A message including a query to start operation via RS-485 communication.
*2 C3.5 (silent interval) + Tb5 (query processing time (Driver)) + Tb2 (transmission waiting time (Driver))
*3 (C3.5 (silent interval) + 2 ms or less

9-3 Operation stop, speed change

*2

~ Client [ Query*1 |
Communication
Server |_Response |
i\

Motor speed command

*1 A message including a query to stop operation and another to change the speed via RS-485 communication.
*2 C3.5 (silent interval) + Tb5 (query processing time (Driver)) + Tb2 (transmission waiting time (Driver))

*3 It varies depending on the operating condition.

*4 |t varies depending on the setting of the “STOP input action” parameter.

9-4 General signals

. .. Client Query *1
Communication
Server Response

E—

X ON
General signals . X

*1 A message including a query for remote output via RS-485 communication.
*2 C3.5 (silent interval) + Tb5 (query processing time (Driver)) + Tb2 (transmission waiting time (Driver))
*3 C3.5 (silent interval) + 2 ms or less




9-5 Configuration

*2

Client Query *1

Timing chart

z| Query

Communication

Server Response

Internal processing Internal processing is in progress

*1 A message including a query for configuration via RS-485 communication.

*5

*2 C3.5 (silent interval) + Tb5 (query processing time (Driver)) + Tb2 (transmission waiting time (Driver))

*3 C3.5 (silent interval) + 2 ms or less
*4 1sorless
*5 Do not execute writing while configuration is executed.
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Detection of communication errors

10 Detection of communication errors

10-2

This is a function to detect abnormalities that may occur in RS-485 communication, including three types:
communication errors, alarms, and information.

10-1 Communication errors

When the communication error with error code 84h occurs, the C-DAT/C-ERR LED of the driver is lit in red.
For communication errors other than 84h, the LED is not lit and does not blink.
You can check the communication errors using the “Communication error history” command or using the MEXEO2.

m The communication error history is cleared when the power supply of the driver is turned off because

it is stored in RAM.

B Communication error list

Communication error type Error code Cause
RS-485 communication error 84h A transmission error was detected. (=) p.86)
Command not yet defined 88h An exception response (exception code 01h, 02h) was

detected. (=) p.87)

Execution is disabled due to user I/F

L 89h
communication in progress An exception response (exception code 04h) was
Execution disabled due to Non-volatile 8Ah detected. (5> p.87)
memory processing in progress
. . An exception response (exception code 03h, 04h) was
Outside setting range 8Ch detected. (=> p.87)
Command execute disable 3Dh An exception response (exception code 04h) was

detected. (=) p.87)

Alarms related to RS-485 communication

If an alarm related to RS-485 communication is generated, the ALM-A output is turned ON and the ALM-B output is

turned OFF to stop the motor.

The PWR/ALM LED of the driver blinks in red.

H List of alarms related to RS-485 communication

Alarm code Alarm type

Cause

The RS-485 communication error occurred in succession for

84h RS-485 communication error the number of times set in the "Communication error

detection (Modbus)" parameter.

The time set in the "Communication timeout (Modbus)"

85h RS-485 communication timeout parameter has elapsed, and yet the communication could not

be established with the host controller.
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Detection of communication errors

Related parameters

Sets the generation condition of the
138Ah 138Bh | Communication communication timeout. 0
(5002) (5003) timeout (Modbus) [Setting range]

0 (not monitored), 1 to 10,000 ms

p10 When the RS-485 communication error has
o occurred for the set number of times, an

138ch | 138Dh gﬁgﬂ:giiﬂ?\n alarm of RS-485 communication error is 3
(5004) | (5005) | \1oibus) generated.

[Setting range]

0 (disable), 1 to 10 times

10-3 Information related to RS-485 communication

If the RS-485 communication error (error code 84h) is detected, the RS-485 communication error information is
generated.

Unlike an alarm, even if information is generated, the motor is operated continuously. Also, the red light and green
light of PWR/ALM LED blink twice at the same time. (Red and green colors may overlap and it may be visible to
orange.)

The information will be cleared automatically if RS-485 communication is performed in a normal condition.

H List of information related to RS-485 communication

RS-485 communication A RS-485 communication error | RS-485 communication was
INFO-NET-E
error was detected. performed normally.
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. 3 Method of control via Modbus RTU (RS-485 communication)
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4 Register address lists

This part provides lists of register addresses used for Modbus communication.

& Table of contents

1 Update timing of parameters............ 124 9 Extended operation data setting
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Update timing of parameters

1

Update timing of parameters

All data used by the driver is 32-bit wide. Since the register for the Modbus protocol is 16-bit wide, one data is
described by two registers.

Parameters are stored in RAM or non-volatile memory. The parameters stored in RAM are erased once the power
supply is shut off, however, the parameters stored in the non-volatile memory are retained even if the power supply is
shut off.

When the power supply of the driver is turned on, the parameters stored in the non-volatile memory are sent to RAM,
and the recalculation and setup for the parameters are executed in RAM.

When parameters are set via RS-485 communication, they are stored in RAM. To save the parameters stored in RAM to
the non-volatile memory, execute the "Write batch NV memory" of the maintenance command.
The parameters set with the MEXEOQ2 will be stored in the non-volatile memory if "Data writing" is performed.

When a parameter is changed, the timing to update the new value varies depending on the parameter. For details
about timing to update, check on “Notation rules.”

e The parameters having set via RS-485 communication are stored in RAM. When changing a
parameter that requires to turn on the power supply again to update data, be sure to store it in the

non-volatile memory before turning off the power supply.
e The non-volatile memory can be rewritten approximately 100,000 times.

Notation rules

Timing to update
In this part, each update timing is represented in an alphabet.

Notation Update timing Description

Recalculation and setup are immediately executed when the

A Spe e By parameter is written.

Recalculation and setup are executed when the operation is

B Update after operation stop stopped.
C Ui ffier eeaning aontaumion Recalculation and setup are exgcuted after Con.ﬁguratlon is
executed or the power supply is turned on again.
D Update after turning on the power Recalculation and setup are executed after the power supply
supply again is turned on again.
READ and WRITE
In this part, READ/WRITE may be represented as follows.
Notation Description
R READ
W WRITE
R/W READ/WRITE
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1/0 commands

I/0 commands

These are commands related to I/0. The set values are stored in RAM.

Register address iti
J Item Description Initial R/W
Upper | Lower value
Selects the operation data number. Operation
. data can be sent at the same time as "Driver
0072h 0073h | NET selection input command (2nd)”" 1 R/W
(114) (115) number X
[Setting range]
—1 (disable), 0 to 255 *
0074h 0075h | Driver input The input command same as "Driver input 0 R/W
(116) (117) command (2nd) command (reference)" is set automatically.
Selects the operation data number. Operation
. data can be sent at the same time as "Driver
0076h 0077h | NET selection input command (automatic OFF)" 1 R/W
(118) (119) number .
[Setting range]
—1 (disable), 0 to 255 *
The input command same as "Driver input
0078h 0079h Driver input command.(refere.nce) is set automatlf:ally. .
(120) (121) command When the input signal is turned ON with this 0 R/W
(automatic OFF) command, it is turned OFF automatically after
250 ps.
Selects the operation data number. Operation
h h lecti data can be sent at the same time as "Driver
el wayEn | = et input command (reference)." -1 R/W
(122) (123) number .
[Setting range]
—1 (disable), 0 to 255 *
007Ch 007Dh CD;:‘YE;?]ZM Sets the input command to the driver. 0 R/W
(124) (125) (reference) (details of bit arrangement => p.126)
007Eh 007Fh Driver output status Acquires the output status of the driver. 3 R
(126) (127) P (details of bit arrangement =) p.126)

*When a value other than 0 to 255 is set, the NET selection number is disabled and the selection by the M0 to M7
inputs is enabled.
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1/0 commands

B Driver input command

These are the driver input signals that can be accessed via Modbus communication. They can be accessed by one
register (16 bits).

® Upper

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
007Ch - - - - - - - -
(124) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
® Lower

The value in brackets [ ] is the initial value. They can be changed by parameters. (parameters = p.159, assignment of
input signals = p.61)

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
R-IN15 R-IN14 R-IN13 R-IN12 R-IN11 R-IN10 R-IN9 R-IN8
007Dh [RV-POS] [FW-POS] | [RV-JOG-P] | [FW-JOG-P] | [SSTART] | [no function] | [no function] | [no function]
(125) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
R-IN7 R-IN6 R-IN5 R-IN4 R-IN3 R-IN2 R-IN1 R-INO
[ALM-RST] [AWO] [STOP] [HOME] [START] [M2] [M1] [MoO]

B Driver output status

These are the driver output signals that can be accessed via Modbus communication. They can be accessed by one
register (16 bits).

® Upper

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
007Eh - - - - - - - -
(126) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
® Lower

The value in brackets [ 1is the initial value. They can be changed by parameters. (parameters = p.159, assignment of
output signals = p.62)

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
R-OUT15 R-OUT14 R-OUT13 R-OUT12 R-OUT11 R-OUT10 R-OUT9 R-OUT8
007Fh [CONST-OFF] | [CONST-OFF] | [MOVE] [TIM] [CONST-OFF] | [AREA1] [AREAO] [SYS-BSY]
(127) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
R-OUT7 R-OUT6 R-OUT5 R-OUT4 R-OUT3 R-OUT2 R-OUT1 R-OUTO
[ALM-A] [INFO] [READY] | [HOME-END] | [START_R] [M2_R] [M1_R] [MO_R]




Group command

Group command

This is a command related to group send. The set value is stored in RAM.

Sets a group address. *1

[Setting range]
Group ID —1:individual (group send is not executed) | —1*2
1 to 31: Address of group
(address number of parent server)

0030h 0031h
(48) (49)

R/W

*1 Do not set "0" to the group ID.
*2 The initial value can be changed with the "Initial group ID (Modbus)" parameter.
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Protect release command

4

Protect release command

The key code for release of function limitation by the HMI input is set.

Inputs the key code to release the limitation by the
0044h 0045h HMl input.
HMI release ke
(68) (69) y [Key code]

33890312h (864617234)

R/W
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Direct data operation commands

Direct data operation commands

These are commands to use when performing direct data operation. The set values are stored in RAM.
All commands are used for read/write (READ/WRITE).

Register address - Initial
Item Description
Upper | Lower value
Sets the operation data number to be used in direct
0058h 0059h | Direct data operation data operation. 0
(88) (89) operation data number | [Setting range]
0to 255
Sets the operation type for direct data operation.
[Setting range]
005Ah 005Bh | Direct data operation 0: No setting 5
(90) (97) operation type 1: Absolute positioning
2: Incremental positioning
(based on command position)
. . Sets the target position for direct data operation.
005Ch 005Dh | Direct data operation . 0
(92) (93) position [Setting range]
—2,147,483,648 to 2,147,483,647 steps
. . Sets the operating speed for direct data operation.
005Eh 005Fh | Direct data operation .
(94) (95) Speed [Setting range] 1,000
—4,000,000 to 4,000,000 Hz
Sets the starting/changing rate or starting/changing
. . time for direct data operation.
0060h 0061h | Direct data operation . 30,000
(96) (97) starting/changing rate [Setting range] '
1 to 1,000,000,000 (1=0.001 kHz/s, 1=0.001 s or
1=0.001 ms/kHz)
Sets the stopping deceleration or stop time for direct
. . data operation.
0062h 0063h | Direct data operation . 30,000
(98) (99) stopping deceleration [Setting range] !
1 to 1,000,000,000 (1=0.001 kHz/s, 1=0.001 s or
1=0.001 ms/kHz)
Sets the operating current for direct data operation
0064h 0065h | Direct data operation based on the base current being 100 %. 1000
(100) (101) | operating current [Setting range] !
0to 1,000 (1=0.1 %)
Sets the trigger for direct data operation.
[Setting range]
—7: Operation data number
—6: Operation type
0066h | 0067h | Directdataoperation | —> Position 0
(102) (103) | trigger —4:Speed .
—3: Starting/changing rate
—2: Stopping deceleration
—1: Operating current
0: Disable
1: All data updated
Selects the stored area when the next direct data is
. . transmitted during direct data operation.
0068h 0069h | Direct data operation . 0
(104) (105) forwarding destination [Setting range]

0: Execution memory
1: Buffer memory
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6 Maintenance commands

Release of alarms, clearing of latches and batch processing of the non-volatile memory are executed.
All commands are used for write (WRITE).

@ The maintenance commands include processing in which the memory is operated, such as non-

volatile memory batch processing. Be careful not to execute them unnecessarily in succession.

Register address

Item Description
Upper Lower
0180h 0181h .
(384) (385) Alarm reset Resets the alarm that is present. Some alarms cannot be reset.
0184h 0185h . .
(388) (389) Clear alarm history Clears alarm history.
0188h 0189h | Clear communication error Clears communication efror histor
(392) (393) | history Y-
018Ah 018Bh . -
(394) (395) P-PRESET execution Presets the command position.
018Ch 018Dh Configuration Executes the parameter recalculation and the setup.
(396) (397) 9 (about configuration = p.131)
Batch data initialization Resets the parameters stored in the non-volatile memory to
018Eh 018Fh X . A .
(excluding communication | their initial values. (excluding parameters related to
(398) (399) - .
parameters) communication setting)
0190h 0191h Reads the parameters stored in the non-volatile memory to
Read batch NV memory RAM. All operation data and parameters stored in RAM are
(400) (401) .
overwritten.
Writes the parameters stored in RAM to the non-volatile
0192h 0193h . . .
Write batch NV memory memory. The non-volatile memory can be rewritten
(402) (403) ; .
approximately 100,000 times.
0194h 0195h ﬁrl,lc?jfj?nbaiihér;:tj:;::zg: Resets all the parameters stored in the non-volatile memory
(404) (405) 9 to their initial values.
parameters)
019Ah 019Bh . . Clears the latch status so that the operation information can
Clear latch information .
(410) (411) be overwritten.
019Ch 019Dh . .
412) 413) Clear sequence history Clears sequence history.
019Eh 019Fh . .
414) 415) Clear tripmeter Clears the tripmeter.
01A6h 01A7h . . . .
422) (423) Clear information Clears information.
01A8h 01A%h . . . . . .
(424) (425) Clear information history Clears information history.
When a history number (1 to 10) is written to this command
01AAh 01ABh Alarm history details and the monitor command "Alarm history details" is executed,
(426) (427) y the detailed items of the specified alarm history can be

checked.
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B Configuration

Configuration can be executed when all of the following conditions are satisfied:
e Analarm is not present
e The motor is not operating
e 1/O test, teaching, remote operation, teaching, and downloading are not executed with the MEXEQ2

The table shows the driver status before and after executing the configuration.

The red and green colors blink at
PWR/ALM LED Green lit the same time (They overlap and Depends on the driver
may seem to be orange.) condition.
Motor excitation Excitation/non-excitation Non-excitation
Output signal Enable Disable Enable
Input signal Enable Disable Enable

The correct monitor value may not be returned even if monitoring is executed during configuration.

6-1 How to execute maintenance commands

Use the following two methods in accordance with your purpose.

® Writing 1 to data (recommended)

When data is changed from 0 to 1 after 1 is written to it, the command is executed.
To execute the same command again, restore the data to 0 and then write 1. It is safe, because the command is not
executed in succession even if 1 is written from the client continuously.

@ Writing 2 to data
When 2 is written to data, the command is executed. After execution, the data is restored to 1 automatically.

Data does not need to restore to 1, and it can be written consecutively.
If commands which take time to write to the non-volatile memory such as "Write batch NV memory" command are

executed consecutively, increase the length of the intervals between commands.

@ With "Alarm history details" command
To this command, write the number (1 to 10) of the monitor command "Alarm history."
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7 Monitor commands

These commands are used to monitor the command position, command speed, alarm and information history, etc.
All commands are used for read (READ).

Register address

Item Description
Upper Lower
0080h 0081h
(128) (129) Present alarm Shows the present alarm code.
0082h 0083h Alarm history 1 Shows the latest alarm history. When an alarm is generated,
(130) (131) y the code is displayed also in alarm history 1 at the same time.
0084h 0085h .
(132) (133) Alarm history 2
0086h 0087h .
(134) (135) Alarm history 3
0088h 0089h .
(136) (137) Alarm history 4
008Ah 008Bh .
(138) (139) Alarm history 5 .
Shows the alarm history.
008Ch 008Dh Alarm history 6
(140) (141) y
008Eh 008Fh .
(142) (143) Alarm history 7
0090h 0091h .
(144) (145) Alarm history 8
0092h 0093h .
(146) (147) Alarm history 9
0094h 0095h . .
(148) (149) Alarm history 10 Shows the oldest alarm history.
00ACh 00ADh | Present communication . -
Shows the last received communication error code.
(172) (173) error
00AEh 00AFh | Communication error Shows th.e Ia.test comrpunlcatlon error code hlstpry. When a
. communication error is generated, the code is displayed also
(174) (175) history 1 . - - .
in communication error history 1 at the same time.
00BOh 00B1h | Communication error
(176) (177) history 2
00B2h 00B3h | Communication error
(178) (179) history 3
00B4h 00B5h | Communication error
(180) (181) history 4
00B6h 00B7h | Communication error
(182) (183) history 5
Shows the communication error code history.
00B8h 00B9h | Communication error
(184) (185) history 6
00BAh 00BBh | Communication error
(186) (187) history 7
00BCh 00BDh | Communication error
(188) (189) history 8
00BEh 00BFh | Communication error
(190) (191) history 9
00COh 00C1h | Communication error - .
(192) (193) history 10 Shows the oldest communication error code history.
00C2h 00C3h | Present selected data Shows the ope.rat'lon. data numbgr currently selected. The
order of the priority is: NET selection number, MO to M7
(194) (195) number

inputs.
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Item Description
Upper Lower
Shows the operation data number executed in positioning SD
00C4h 00C5h | Present operation data operation or continuous macro operation. In operation not
(196) (197) number using operation data, —1 is displayed. —1 is displayed also
during stop.
00C6h 00C7h . .
(198) (199) Command position Shows the present command position.
ey el Command speed (r/min) Shows the present command speed. (r/min)
(200) (201)
00CAh 00CBh
(202) (203) Command speed (Hz) Shows the present command speed. (Hz)
00D2h 00D3h - . Shows the remaining time in the drive-complete delay time.
Remaining dwell time
(210) (211) (ms)
00D4h 00D5h Direct /0 Shows the status of direct input and output.
(212) (213) (bit arrangement = p.138)
e Shows the target command position in the following
operations in an absolute coordinate.
— Positioning SD operation, inching operation, return-to-
home operation (at the time of offset travel)
LUIES i Target position i i ition i i
(222) (223) getp ° Shows'the operation starting position in the following
operations.
— Continuous macro operation, JOG macro operations other
than inching operation, return-to-home operation (when a
sensor is used)
Shows the operation data number specified in "Next data
number" of the operation data in operation. The value is
00EOh 00ETh L W
(224) (225) Next number latched even after the operation is completed. When "Link" is
"0: No Link" or "Next data number" is "-256: Stop," —1 is
displayed.
Shows the operation data number that is the starting point of
00E2h 00E3h - . : .
Loop origin number the loop in loop operation (extended loop operation). When
(226) (227) . o
loop is not executed or stopped, —1 is displayed.
Shows the present number of loop times in loop operation
00E4h 00E5h . . .
Loop count (extended loop operation). When operation other than loop is
(228) (229) - s
executed or loop is stopped, 0 is displayed.
Latches the command position when operation is stopped by
00F2h 00F3h | Event monitor command the STOP input. If the same event is generated again during
(242) (243) | position (operation stop) latch, the value is overwritten. When latch is cleared, 0 is
displayed.
00F6h 00F7h Information Shows the present information code.
(246) (247) (details of the Information code =) p.137)
00F8h 00F9h . . o
(248) (249) Driver temperature Shows the present driver temperature. [1=0.1 °C]
00FCh 00FDh Shows the cumulatlye amou'nt of rotations of the motor
Odometer output shaft stored in the driver. (1=0.1 kRev) It cannot cleared
(252) (253)
by the user.
00FEh 00FFh Triometer Shows the total amount of rotations of the motor output shaft
(254) (255) P stored in the driver. (1=0.1 kRev) It can be cleared by the user.
Shows the history of operation data numbers executed
0100h 0101h . previously. —1 is displayed when the motor is stopped. During
(256) (257) Sequence history 1 operation, the value same as the “Present operation data
number”is displayed also in the sequence history 1.
0102h 0103h .
Sequence history 2 . .
(258) (259) Shows the history of operation data numbers executed
0104h 0105h . previously. —1 is displayed when the motor is stopped.
(260) 261) Sequence history 3
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Register address

Item Description
Upper Lower
0106h 0107h .
(262) (263) Sequence history 4
0108h 010%h .
(264) (265) Sequence history 5
010Ah 010Bh .
(266) (267) Sequence history 6
010Ch 010Dh .
(268) (269) Sequence history 7
010Eh 010Fh .
(270) 271) Sequence history 8
0110h 0111h .
(272) (273) Sequence history 9
0112h 0113h Sequence history 10 Shows the history of operation data numbers executed
(274) (275) q Y previously. —1 is displayed when the motor is stopped.
0114h 0115h .
(276) (277) Sequence history 11
0116h 0117h .
278) (279) Sequence history 12
0118h 0119h .
(280) (281) Sequence history 13
011Ah 011Bh .
(282) (283) Sequence history 14
011Ch 011Dh .
(284) (285) Sequence history 15
011Eh 011Fh .
(286) (287) Sequence history 16
Shows the present number of loop times in loop operation
0126h 0127h . . . .
Loop count buffer (extended loop operation). The value is retained until the
(294) (295) . . .
operation start signal is turned ON.
0140h 0141h Main bower suobly count Shows the number of times when the main power supply was
(320) (321) P i turned on.
0142h 0143h Main bower suoply time Shows the time that has passed since the main power supply
(322) (323) P i was turned on by minute.
0146h 0147h . ’ _
(326) (327) Inverter voltage Shows the inverter voltage of the driver. (1=0.1V)
0148h 014%h .
(328) (329) Power supply voltage Shows the power supply voltage of the driver. (1=0.1V)
014Ch 014Dh . . .
(332) (333) ROT SW Shows the input status of the motor setting switch (SW1).
0150h 0151h | RS-485 reception frame Shows the number of f.rames received. The target to c?unt the
number of frames received can be selected using the “(RS-485)
(336) (337) counter . o
Receive packet monitor” parameter.
0152h 0153h . Shows the time that has elapsed since the power supply was
(338) (339) Elapsed time from boot turned on.
0154h 0155h | RS-485 Reception byte .
(340) (341) counter Shows the number of bytes received.
0156h 0157h | RS-485 Transmission byte .
(342) (343) | counter Shows the number of bytes transmitted.
0158h 0159h | RS-485 Normal reception .
(344) (345) | frame counter (all) Shows the number of normal frames received.
RS-485 Normal reception
015Ah 015Bh .
(346) (347) frame counter (only own Shows the number of normal frames received to own address.

address)
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Register address

Item Description
Upper Lower
015Ch 015Dh | RS-485 Abnormal reception .
(348) (349) frame counter (all) Shows the number of abnormal frames received.
015Eh 015Fh | RS-485 Transmission frame .
(350) (351) o Shows the number of frames transmitted.
0160h 0161h | RS-485 Register write Shows the number of times the server error (exception code
(352) (353) abnormal counter 04h) occurred.
0170h 0171h
(368) (369) I/O status 1
0172h 0173h
(370) (371) I/O status 2
0174h 0175h
(372) (373) 1/O status 3
0176h 0177h
I/O status 4
(374) (375) Shows the ON/OFF status of internal I/O.
0178h 0179h (bit arrangement =) p.138)
(376) (377) I/O status 5
017Ah 017Bh
(378) (379) I/0 status 6
017Ch 017Dh
(380) (381) I/O status 7
017Eh 017Fh
(382) (383) I/0 status 8
0A0Oh 0AO0Th | Alarm history details
(2560) (2561) | (alarm code)
0A02h 0A03h | Alarm history details
(2562) (2563) | (sub code)
0A04h 0AO05h | Alarm history details
(2564) (2565) | (driver temperature)
0A08h 0A0%h | Alarm history details
(2568) (2569) | (inverter voltage)
0AOAh 0AOBh | Alarm history details
(2570) (2571) | (physical I/0 input)
0AO0Ch O0AODh | Alarm history details
(2572) (2573) | (R-1/0 output) . ) .
- - Shows the contents of the alarm history specified in the
OAOEh | OAOFh | Alarm history details maintenance command "Alarm history details "
(2574) (2575) | (operation information 0)
0A10h 0A11h | Alarm history details
(2576) (2577) | (operation information 1)
0A12h 0A13h | Alarm history details
(2578) (2579) | (command position)
0A14h 0A15h | Alarm history details
(2580) (2581) | (elapsed time from boot)
OA16h OA17h glz:\rn:ehtz;s':iz:)é ?ri)t:': Isstartin
(2582) | (2583) 2R 9
operation)
0A18h 0A19h | Alarm history details
(2584) (2585) | (main power supply time)
Shows the latest information history. When information is
0A20h 0A21h . . . . . .
Information history 1 generated, the code is displayed also in information history 1
(2592) (2593) .
at the same time.
0A22h 0A23h . .
(2594) (2595) Information history 2
Shows the information history.
Lozl Uzl Information history 3
(2596) | (2597) 4

135 ||

S1sl| ssaippe 1215163y 1 -



S1sl| ssaippe 1215163y ¢ -

Monitor commands

0A26h 0A27h
(2598) (2599)

0A28h 0A29h
(2600) (2601)

0A2Ah 0A2Bh
(2602) (2603)

0A2Ch 0A2Dh
(2604) (2605)

0A2Eh 0A2Fh
(2606) (2607)

0A30h 0A31h
(2608) (2609)

0A32h 0A33h
(2610) (2611)

0A34h 0A35h
(2612) (2613)

0A36h 0A37h
(2614) (2615)

0A38h 0A3%h
(2616) (2617)

0A3Ah 0A3Bh
(2618) (2619)

0A3Ch 0A3Dh
(2620) (2621)

0A3Eh 0A3Fh
(2622) (2623)

Information history 4

Information history 5

Information history 6

Information history 7

Information history 8

Information history 9

Shows the information history.
Information history 10

Information history 11

Information history 12

Information history 13

Information history 14

Information history 15

Information history 16 Shows the oldest information history.

Shows the history of the time when the latest information was
Information time history 1 generated. If information is being generated, the generation
time of the information is displayed.

0A40h 0A41h
(2624) (2625)

0A42h 0A43h
(2626) (2627)

0A44h 0A45h
(2628) (2629)
0A46h 0A47h
(2630) (2631)
0A48h 0A49h
(2632) (2633)

0A4Ah 0A4Bh
(2634) (2635)

OA4Ch 0A4Dh Information time history 7
(2636) (2637) Shows the history of the time when information was

OA4ER OA4Fh Information time history 8 generated.
(2638) | (2639) Y

0A50h 0A51h
(2640) (2641)
0A52h 0A53h
(2642) (2643)
0A54h 0A55h
(2644) (2645)

0A56h 0A57h
(2646) (2647)

0A58h 0A5%h
(2648) (2649)

Information time history 2

Information time history 3

Information time history 4

Information time history 5

Information time history 6

Information time history 9

Information time history 10

Information time history 11

Information time history 12

Information time history 13
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Register address

Item Description
Upper Lower
0A5Ah 0A5Bh
Information time history 14
(2650) (2651) Y Shows the history of the time when information was
0A5Ch | 0A5Dh o generated.
(2652) (2653) Information time history 15
O0AS5Eh 0A5Fh Information time history 16 Shows the history of the time when the oldest information
(2654) (2655) y was generated.
0BBOh 0BB1h | Latch monitor status
(2992) (2993) | (operation stop)
0BB2h 0BB3h | Latch monitor command
(2994) (2995) | position (operation stop) ; - _ _
0BB6h T | Lt menhin Eng: Latches the ﬁrst. |nformajc|on. in whllch the eyent in() vyas
. . generated. The information is retained until the latch is
(2998) (2999) | position (operation stop) cleared
0BB8h 0BB9h | Latch monitor operation
(3000) (3001) | number (operation stop)
0BBAh 0BBBh | Latch monitor number of
(3002) (3003) | loop (operation stop)

H Information codes

The information codes are represented in a 8-digit hexadecimal number. They can be read also in 32 bits.
If multiple information items are generated, the logical sum (OR) of the information codes is indicated.

Example: When information items of the driver temperature and the overvoltage are generated

Information code of driver temperature:
Information code of overvoltage:

0000 0004h
0000 0010h

Logical sum (OR) of two information codes: 0000 0014h

Information code

Display in 32 bits

Information item

00000004h 0000 0000 0000 0000 0000 0000 0000 0100 Driver temperature
00000010h 0000 0000 0000 0000 0000 0000 0001 0000 | Overvoltage

00000020h 0000 0000 0000 0000 0000 0000 0010 0000 Undervoltage

00000200h 0000 0000 0000 0000 0000 0010 0000 0000 | Operation start error
00000800h 0000 0000 0000 0000 0000 1000 0000 0000 PRESET request

00001000h 0000 0000 0000 0000 0001 0000 0000 0000 | Motor setting error
00008000h 0000 0000 0000 0000 1000 0000 0000 0000 RS-485 communication error
00010000h 0000 0000 0000 0001 0000 0000 0000 0000 Forward operation prohibition
00020000h 0000 0000 0000 0010 0000 0000 0000 0000 Reverse operation prohibition
00100000h 0000 0000 0001 0000 0000 0000 0000 0000 | Tripmeter

00200000h 0000 0000 0010 0000 0000 0000 0000 0000 | Odometer

10000000h 0001 0000 0000 0000 0000 0000 0000 0000 Operation start restricted mode
20000000h 0010 0000 0000 0000 0000 0000 0000 0000 | I/O test mode

40000000h 0100 0000 0000 0000 0000 0000 0000 0000 | Configuration request
80000000h 1000 0000 0000 0000 0000 0000 0000 0000 | Reboot request

137 ||

S1sl| ssaippe 1215163y 1 -



S1sl| ssaippe 1215163y ¢ -

Monitor commands

H Directl/O

The following are the bit arrangements of direct 1/0.

Register address Description
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
00D4h - - - - - - - -
(212) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO
- - - - - - DOUTT DOUTO
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
00D5h - - - - - - - -
(213) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
- DIN6 DIN5 DIN4 DIN3 DIN2 DIN1 DINO
m 1/O status
The following are the bit arrangements of internal 1/0.
® Input signals
Register address Description
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
0170h SLIT HOMES RV-LS FW-LS RV-BLK FW-BLK - -
(368) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
- - - - - - - HMI
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
0171h - INFO-CLR | LAT-CLR - - - P-PRESET | ALM-RST
(369) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
- - STOP - - AWO - No function
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
0172h - - - - - - RV-POS FW-POS
(370) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
- - RV-JOG-P | FW-JOG-P | RV-JOG-H | FW-JOG-H RV-JOG FW-JOG
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
0173h - - - - - - - -
(371) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
- - - HOME - - SSTART START
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
0174h - - - - - - - -
(372) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
R7 R6 R5 R4 R3 R2 R1 RO
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
0175h - - - - - - - -
(373) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
M7 M6 M5 M4 M3 M2 M1 MO
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
0176h - - - - - - - -
(374) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
0177h - - - - - - - -
(375) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
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Register address Description
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
- - TIM - - RV-SLS FW-SLS -
0178h ; - - ; - ; - ;
(376) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
HOME-
- - - - PLS-OUT - ABSPEN END
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
AUTO-CD CRNT VA - - - - SYS-BSY
017%h ; - ; - ; ; - ;
377) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
INFO MOVE - READY SYS-RDY ALM-B ALM-A C%'\;?'
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
017Ah - - - - - - - -
(378) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
017Bh - - - - - - - -
(379) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
- - - - - - AREA1 AREAO
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
(380) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
D
- - - - - - - - 3
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 Q
~ ~ DCMD- | DCMD- ~ } ~ ~ =
ey FULL RDY =
(381) Q
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO &
DELAY-BSY | SEQ-BSY - - - - - - @
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 Z
(7]
INFO- INFO- s
o17h INFO-RBT | INFO-CFG IOTEST DSLMTD - - - -
(382) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
INFO-RV- | INFO-FW-
- - INFO-ODO | INFO-TRIP - - or oT
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
INFO- ~ B INFO- INFO-PR- B INFO- B
017Fh NET-E MSET-E REQ START
(383) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
B ~ INFO- INFO- ~ INFO- ~ B
uvoLt ovoLT DRVTMP
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8 Operation data R/W commands

With the operation data R/W commands, operation data is set. To input all the setting items included in operation
data in succession, use the following addresses. All commands are used for read/write.

8-1 Overview of address arrangement

There are two methods to set the operation data: "direct reference" and "offset reference." The stored areas are the
same even if the addresses are different. Use them respectively in accordance with your purpose.

B Direct reference

Direct reference is a method in which the register address (base address) of the base operation data number is
specified to input data.

Base data number > | Base address |
No.7 l Data No.7 |

B Offset reference

Offset reference is a method in which the operation data number of the starting point (starting data number) is set
and the offset from the starting data number is specified to input data. The starting data number is set with the "DATA
offset reference origin" parameter.

Starting data number n Offset amount > | Base address |
No.5 2 l Data No.7 |

e Up to 32 pieces of operation data can be specified in offset reference. (The offset value is up to 31.)
e The setting value of the "DATA offset reference origin" parameter is stored in RAM.

| 140



8-2

Direct reference

B Base address of each operation data number

Operation data R/W commands

Base address Operation Base address Operation Base address Operation
Dec Hex data No. Dec Hex data No. Dec Hex data No.
6144 1800 No.0 8768 2240 No.41 11392 2C80 No.82
6208 1840 No.1 8832 2280 No.42 11456 2CCo No.83
6272 1880 No.2 8896 22C0 No.43 11520 2D00 No.84
6336 18C0 No.3 8960 2300 No.44 11584 2D40 No.85
6400 1900 No.4 9024 2340 No.45 11648 2D80 No.86
6464 1940 No.5 9088 2380 No.46 11712 2DCo No.87
6528 1980 No.6 9152 23C0 No.47 11776 2E00 No.88
6592 19C0 No.7 9216 2400 No.48 11840 2E40 No.89
6656 1A00 No.8 9280 2440 No.49 11904 2E80 No.90
6720 1A40 No.9 9344 2480 No.50 11968 2ECO No.91
6784 1A80 No.10 9408 24C0 No.51 12032 2F00 No.92
6848 1ACO No.11 9472 2500 No.52 12096 2F40 No.93
6912 1B00 No.12 9536 2540 No.53 12160 2F80 No.94
6976 1B40 No.13 9600 2580 No.54 12224 2FCO No.95
7040 1B80 No.14 9664 25C0 No.55 12288 3000 No.96
7104 1BCO No.15 9728 2600 No.56 12352 3040 No.97
7168 1C00 No.16 9792 2640 No.57 12416 3080 No.98
7232 1C40 No.17 9856 2680 No.58 12480 30C0 No.99
7296 1C80 No.18 9920 26C0 No.59 12544 3100 No.100
7360 1CCo No.19 9984 2700 No.60 12608 3140 No.101
7424 1D00 No.20 10048 2740 No.61 12672 3180 No.102
7488 1D40 No.21 10112 2780 No.62 12736 31C0 No.103
7552 1D80 No.22 10176 27C0 No.63 12800 3200 No.104
7616 1DCO No.23 10240 2800 No.64 12864 3240 No.105
7680 1E00 No.24 10304 2840 No.65 12928 3280 No.106
7744 1E40 No.25 10368 2880 No.66 12992 32C0 No.107
7808 1E80 No.26 10432 28C0 No.67 13056 3300 No.108
7872 1ECO No.27 10496 2900 No.68 13120 3340 No.109
7936 1F00 No.28 10560 2940 No.69 13184 3380 No.110
8000 1F40 No.29 10624 2980 No.70 13248 33C0 No.111
8064 1F80 No.30 10688 29C0 No.71 13312 3400 No.112
8128 1FCO No.31 10752 2A00 No.72 13376 3440 No.113
8192 2000 No.32 10816 2A40 No.73 13440 3480 No.114
8256 2040 No.33 10880 2A80 No.74 13504 34C0 No.115
8320 2080 No.34 10944 2ACO No.75 13568 3500 No.116
8384 20C0 No.35 11008 2B00 No.76 13632 3540 No.117
8448 2100 No.36 11072 2B40 No.77 13696 3580 No.118
8512 2140 No.37 11136 2B80 No.78 13760 35C0 No.119
8576 2180 No.38 11200 2BCO No.79 13824 3600 No.120
8640 21C0 No.39 11264 2C00 No.80 13888 3640 No.121
8704 2200 No.40 11328 2C40 No.81 13952 3680 No.122

141 ||

S1sl| ssaippe 1215163y 1 -



S1sl| ssaippe 1215163y ¢ -

Operation data R/W commands

Base address Operation Base address Operation Base address Operation

Dec Hex data No. Dec Hex data No. Dec Hex data No.
14016 36C0 No.123 16896 4200 No.168 19776 4D40 No.213
14080 3700 No.124 16960 4240 No.169 19840 4D80 No.214
14144 3740 No.125 17024 4280 No.170 19904 4DCO No.215
14208 3780 No.126 17088 42C0 No.171 19968 4E00 No.216
14272 37C0 No.127 17152 4300 No.172 20032 4E40 No.217
14336 3800 No.128 17216 4340 No.173 20096 4E80 No.218
14400 3840 No.129 17280 4380 No.174 20160 4ECO No.219
14464 3880 No.130 17344 43C0 No.175 20224 4F00 No.220
14528 38C0 No.131 17408 4400 No.176 20288 4F40 No.221
14592 3900 No.132 17472 4440 No.177 20352 4F80 No.222
14656 3940 No.133 17536 4480 No.178 20416 4FCO No.223
14720 3980 No.134 17600 44C0 No.179 20480 5000 No.224
14784 39C0 No.135 17664 4500 No.180 20544 5040 No.225
14848 3A00 No.136 17728 4540 No.181 20608 5080 No.226
14912 3A40 No.137 17792 4580 No.182 20672 50C0 No.227
14976 3A80 No.138 17856 45C0 No.183 20736 5100 No.228
15040 3ACO No.139 17920 4600 No.184 20800 5140 No.229
15104 3B00 No.140 17984 4640 No.185 20864 5180 No.230
15168 3B40 No.141 18048 4680 No.186 20928 51C0 No.231
15232 3B80 No.142 18112 46C0 No.187 20992 5200 No.232
15296 3BCO No.143 18176 4700 No.188 21056 5240 No.233
15360 3C00 No.144 18240 4740 No.189 21120 5280 No.234
15424 3C40 No.145 18304 4780 No.190 21184 52C0 No.235
15488 3C80 No.146 18368 47C0 No.191 21248 5300 No.236
15552 3CCo No.147 18432 4800 No.192 21312 5340 No.237
15616 3D00 No.148 18496 4840 No.193 21376 5380 No.238
15680 3D40 No.149 18560 4880 No.194 21440 53C0 No.239
15744 3D80 No.150 18624 48C0 No.195 21504 5400 No.240
15808 3DCo No.151 18688 4900 No.196 21568 5440 No.241
15872 3E00 No.152 18752 4940 No.197 21632 5480 No.242
15936 3E40 No.153 18816 4980 No.198 21696 54C0 No.243
16000 3E80 No.154 18880 49C0 No.199 21760 5500 No.244
16064 3ECO No.155 18944 4A00 No.200 21824 5540 No.245
16128 3F00 No.156 19008 4A40 No.201 21888 5580 No.246
16192 3F40 No.157 19072 4A80 No.202 21952 55C0 No.247
16256 3F80 No.158 19136 4ACO No.203 22016 5600 No.248
16320 3FCO No.159 19200 4B00 No.204 22080 5640 No.249
16384 4000 No.160 19264 4B40 No.205 22144 5680 No.250
16448 4040 No.161 19328 4B80 No.206 22208 56C0O No.251
16512 4080 No.162 19392 4BCO No.207 22272 5700 No.252
16576 40C0 No.163 19456 4C00 No.208 22336 5740 No.253
16640 4100 No.164 19520 4C40 No.209 22400 5780 No.254
16704 4140 No.165 19584 4C80 No.210 22464 57Co0 No.255
16768 4180 No.166 19648 4CCo No.211
16832 41C0 No.167 19712 4D00 No.212
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Register address

Operation data R/W commands

The setting items of operation data are set with the operation data R/W command.
The register addresses of the setting items are arranged based on the base addresses of the operation data numbers.

(base address = p.141)

For example, in the case of the setting item "Position," if 2 and 3 are added to the base address, they become the

upper and lower addresses respectively.

2437, Register address Item Setting range Ik Update
code value

Base address + 0 (upper) 1: Absolute positioning

Operation type 2: Incremental positioning 2 B
Base address + 1 (lower) (based on command position)
Base address + 2 (upper) .

Position —2,147,483,648 to 2,147,483,647 steps 0 B
Base address + 3 (lower)
Base address + 4 (upper)

Speed —4,000,000 to 4,000,000 Hz 1,000 B
Base address + 5 (lower)
Base address + 6 (upper) | Starting/changing | 1to 1,000,000,000 (1=0.001 kHz/s, 30,000 5
Base address + 7 (lower) rate 1=0.001 s or 1=0.001 ms/kHz) '
Base address + 8 (upper) | Stopping 1 to 1,000,000,000 (1=0.001 kHz/s, 30,000 8
Base address + 9 (lower) | deceleration 1=0.001 s or 1=0.001 ms/kHz) ’
Base address + 10 (upper) .

Operating current 0to 1,000 (1=0.1 %) 1,000 B
Base address + 11 (lower)
Base address + 12 (upper) ive-

PPEr | Drive-complete 010 65,535 (1=0.001 s) 0 B
Base address + 13 (lower) | delay time
Base address + 14 (upper) 0: No link .
pl . 1: Manual sequential
Link . . 0 B
2: Automatic sequential

Base address +15 (lower) 3: Continuous sequential operation
Base address + 16 (upper) —;56:25top

Next data number :1: L -1 B
Base address + 17 (lower) 0 to 255: Operation data number
Base address + 18 (upper) This is a reserved function. It cannot be

Area offset 0 B
Base address + 19 (lower) used.
Base address + 20 (upper) ) This is a reserved function. It cannot be

Area width -1 B
Base address + 21 (lower) used.
Base address + 22 (upper) 0: None (-)

Loop count 2 to 255: loop2 { to loop255 { 0 B
Base address + 23 (lower) (number of loop times)
Base address + 24 (upper)

Loop offset —4,194,304 to 4,194,303 steps 0 B
Base address + 25 (lower)
Base address + 26 (upper) . _

PP Loop end number AL 0 B

Base address + 27 (lower)

1:} L-End (loop end point)
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Operation data R/W commands

B Setting example

As an example, here is a description how to set the following operation data to the operation data No.0 and No.1.

Incremental positioning

Operation type Absolute positioning (basedlonicommandiposition)
Position [step] 1,000 1,000
Speed [HZ] 1,000 1,000
Operating current [%)] 50.0 70.0

® Setting of operation data No.0

From the table on p.141, we can find that the base address of the operation data No.0 is "1800h (6144)."

Based on this base address, the register addresses of the setting items are calculated from the table on p.143.

Base address
1800h (6144)

Operation Upper: Base address + 0 6144+ 0=6144 1800h :

type Lower: Base address + 1 6144 +1=6145 1801h
o Upper: Base address + 2 6144 +2=6146 1802h

Position 1,000
Lower: Base address + 3 6144 +3=6147 1803h
Upper: Base address + 4 6144 +4=6148 1804h

Speed 1,000
Lower: Base address + 5 6144 +5=6149 1805h

Operating Upper: Base address + 10 6144 +10=6154 180Ah 500
current Lower: Base address + 11 6144 +11=6155 180Bh

@ Setting of operation data No.1

From the table on p.141, we can find that the base address of the operation data No.1 is "1840h (6208)."

Based on this base address, the register addresses of the setting items are calculated from the table on p.143.

Base address
1840h (6208)

Operation Upper: Base address + 0 6208 + 0 = 6208 1840h ,

type Lower: Base address + 1 6208 + 1 =6209 1841h
Upper: Base address + 2 6208 +2=6210 1842h

Position 1,000
Lower: Base address + 3 6208 +3=6211 1843h
Upper: Base address + 4 6208 +4=6212 1844h

Speed 1,000
Lower: Base address + 5 6208 +5=6213 1845h

Operating Upper: Base address + 10 6208 + 10 =6218 184Ah 200
current Lower: Base address + 11 6208 + 11 =6219 184Bh

8-3 Offset reference

With Modbus communication, offset reference is not necessary because up to the operation data No.255 can be
directly input. However, offset reference can be used conveniently also in Modbus communication because the
addresses of the setting items do not need to be changed if just the starting data number is changed. Use it to edit a
large volume of operation data, on the touch screen, for example.

Related parameter

17FFh
(6143)

17FEh DATA offset

(6142)

reference origin

Sets the operation data number that is the starting point of
offset reference.

[Setting range]
0to 255
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The setting value of the "DATA offset reference origin" parameter is stored in RAM.

B Base address

The following are the register address (base address) of the base operation data numbers in setting with offset

reference.

The base address are fixed. The base address of the starting data number is always “1800h (6144)"

Since up to only 32 pieces of operation data can be specified in offset reference, change the starting data number if
you want to input to the operation data No.32 or more.

Up to 32 pieces of operation data can be specified in offset reference. (The offset value is up to 31.)

Base address Base address

U | owcy Operation data No. Upper | Lower Operation data No.

(1:1(?43 (16810;; Starting data number + 0 :7(:106023 27(:10619? Starting data number + 16
(16824(;)8h) (1:;01; Starting data number + 1 :;2202? 2524;;)‘ Starting data number + 17
(1682870; (1 :28713*; Starting data number + 2 27(:28905 27(:2891; Starting data number + 18
:683?306? gg_g; Starting data number + 3 :%%%r; 27C3C611P; Starting data number + 19
(1694?(?0? (1694?011}1) Starting data number + 4 22‘02(1; 22‘0215? Starting data number + 20
(169:6043 (169:61;; Starting data number + 5 22:;%? 2;‘;19}; Starting data number + 21
(16958208? (1695821;; Starting data number + 6 2;.521.02? 2;’5?;; Starting data number + 22
2695902? :695CQ13P; Starting data number + 7 :?6?:)] :?6?7? Starting data number + 23
226(2506? 2:60517? Starting data number + 8 (17E60;0P; (17Eé)811f; Starting data number + 24
2:;2%? 227421:; Starting data number + 9 (17E74 f ‘8 (17E74 41;; Starting data number + 25
2:72%] z:;;;; Starting data number + 10 (17E:(;)£ (17E:O19P; Starting data number + 26
oty | (gpag) | SErOn9camnumbers Tl pun |y | Starting datanumber + 27
26890105 2689011; Starting data number + 12 (17F903:)€S (17F90317I; Starting data number + 28
268;706? (168:717? Starting data number + 13 SSF:(;)(?) (18'::018 Starting data number + 29
2780?0}; (17808‘:1}; Starting data number + 14 (18?604}1) (18F(;3(:5h) Starting data number + 30
2;31%(2? 27B1C015l; Starting data number + 15 28F1C208P; ggggr; Starting data number + 31
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Operation data R/W commands

B Register address

The setting items of operation data are set with the operation data R/W command.

The register addresses of the setting items are arranged based on the base address. (base address = p.145)

For example, in the case of the setting item “Position,” if 2 and 3 are added to the base address, they become the upper
and lower addresses respectively.

S1sl| ssaippe 1215163y ¢ -

Register address Iltem Setting range Initial value | Update
Base address + 0 (upper) 1: Absolute positioning
Operation type | 2:Incremental positioning 2 B
Base address + 1 (lower) (based on command position)
Base address + 2 (upper) .
Position —2,147,483,648 to 2,147,483,647 steps 0 B
Base address + 3 (lower)
Base address + 4 (upper)
Speed —4,000,000 to 4,000,000 Hz 1,000 B
Base address + 5 (lower)
Base address + 6 (upper) | Starting/ 1to 1,000,000,000 (1=0.001 kHz/s, ST .
Base address + 7 (lower) changing rate 1=0.001 s or 1=0.001 ms/kHz) !
Base address + 8 (upper) | Stopping 1 to 1,000,000,000 (1=0.001 kHz/s, 30,000 8
Base address + 9 (lower) deceleration 1=0.001 s or 1=0.001 ms/kHz) !
Base address + 10 (upper) i
PPET_| Operating 0to 1,000 (1=0.1 %) 1,000 B
Base address + 11 (lower) | current
Base address + 12 (upper) ive-
PPEN | Drive-complete | o\ 65 535 (120001 s) 0 B
Base address + 13 (lower) | delay time
Base address + 14 (upper) 0:No link )
. 1: Manual sequential
Link . . 0 B
2: Automatic sequential
Base address + 15 (lower) 3: Continuous sequential operation
Base address + 16 (upper) —256: Stop
Next data -2:42
-1 B
number —1:+1
Base address +17 (lower) 0 to 255: Operation data number
Base address + 18 (upper) This is a reserved function. It cannot be
Area offset 0 B
Base address + 19 (lower) used.
Base address + 20 (upper) ) This is a reserved function. It cannot be
Area width -1 B
Base address + 21 (lower) used.
Base address + 22 (upper) 0: None (-)
Loop count 2 to 255: loop2 { to loop255 { 0 B
Base address + 23 (lower) (number of loop times)
Base address + 24 (upper)
Loop offset —4,194,304 to 4,194,303 steps 0 B
Base address + 25 (lower)
Base address + 26 (upper) | Loop end 0: None (=)
. 0 B
Base address + 27 (lower) | number 1:} L-End (loop end point)
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B Setting example

Operation data R/W commands

The register address of setting items are arranged based on the base address of the operation data number. (Base
address =) p.145, register address =) p.146)

As examples, here is a description of the register addresses of the setting items when the operation data No.0, No.32,

and No.255 are the starting data.

® When the "DATA offset reference origin" parameter is 0 (starting operation data No.0)

e From the table on p.145, we can find that the base address of the operation data No.0 is "1800h (6144)." Based on
this base address, calculate the register address of each item from the table on p.146.

e The operation data No.1 has a value of the operation data No.0 with offset 1 added. From the table on p.145, we
can find that the base address of the operation data No.1 is "1840h (6208)." As in the case of the operation data
No.0, calculate the register addresses of each item from the table on p.146.

e When the starting data is the operation data No.0, the data that can be specified in offset reference is up to the
operation data No.31. Calculate also the register addresses of the operation data No.31 as in the case of the
operation data No.1.

Base address
(operation data
No.0)

Offset=1
(operation data
No.1)

Offset=31
(operation data
No.31)

Setting item

Calculation method

Register address

Register address

Register address

Upper Lower

Upper Lower

Upper Lower

Operation type

Base address + 0 (upper)

Base address + 1 (lower)

1800h 1801h
(6144) (6145)

1840h 1841h
(6208) (6209)

1FCOh 1FC1h
(8128) (8129)

Position

Base address + 2 (upper)

Base address + 3 (lower)

1802h 1803h
(6146) (6147)

1842h 1843h
(6210) (6211)

1FC2h 1FC3h
(8130) (8131)

Speed

Base address + 4 (upper)

Base address + 5 (lower)

1804h 1805h
(6148) (6149)

1844h 1845h
(6212) (6213)

1FC4h 1FC5h
(8132) (8133)

Starting/
changing rate

Base address + 6 (upper)

Base address + 7 (lower)

1806h 1807h
(6150) (6151)

1846h 1847h
(6214) (6215)

1FC6h 1FC7h
(8134) (8135)

Stopping
deceleration

Base address + 8 (upper)

Base address + 9 (lower)

1808h 1809h
(6152) (6153)

1848h 1849h
(6216) (6217)

1FC8h 1FC%h
(8136) (8137)

Operating
current

Base address + 10 (upper)

Base address + 11 (lower)

180Ah 180Bh
(6154) (6155)

184Ah 184Bh
(6218) (6219)

1FCAh | 1FCBh
(8138) (8139)

Drive-complete
delay time

Base address + 12 (upper)

Base address + 13 (lower)

180Ch 180Dh
(6156) (6157)

184Ch 184Dh
(6220) (6221)

1FCCh 1FCDh
(8140) (8141)

Link

Base address + 14 (upper)

Base address + 15 (lower)

180Eh 180Fh
(6158) (6159)

184Eh 184Fh
(6222) (6223)

1FCEh 1FCFh
(8142) (8143)

Next data
number

Base address + 16 (upper)

Base address + 17 (lower)

1810h 1811h
(6160) (6161)

1850h 1851h
(6224) (6225)

1FDOh 1FD1h
(8144) (8145)

Area offset

Base address + 18 (upper)

Base address + 19 (lower)

1812h 1813h
(6162) (6163)

1852h 1853h
(6226) (6227)

1FD2h | 1FD3h
(8146) (8147)

Area width

Base address + 20 (upper)

Base address + 21 (lower)

1814h 1815h
(6164) (6165)

1854h 1855h
(6228) (6229)

1FD4h 1FD5h
(8148) (8149)

Loop count

Base address + 22 (upper)

Base address + 23 (lower)

1816h 1817h
(6166) (6167)

1856h 1857h
(6230) (6231)

1FD6h 1FD7h
(8150) (8151)

Loop offset

Base address + 24 (upper)

Base address + 25 (lower)

1818h 1819%h
(6168) (6169)

1858h 1859
(6232) (6233)

1FD8h 1FD%h
(8152) (8153)

Loop end
number

Base address + 26 (upper)

Base address + 27 (lower)

181Ah 181Bh
(6170) (6171)

185Ah 185Bh
(6234) (6235)

1FDAh | 1FDBh
(8154) (8155)
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® When the "DATA offset reference origin" parameter is 32 (starting operation data No.32)

Set the operation data No.32 as the starting point with the "DATA offset reference origin" parameter. Then, data from
the operation data No.32 to No.63 can be specified.
From the table on p.145, we can find that the base address of the operation data No.32 is "1800h (6144)." Based on

this base address, calculate the register addresses of each item from the table on p.146.

Similarly, calculate the register addresses of the operation data No.33 to No.63.

Base address

(operation data

No.32)

Offset=1

(operation data

No.33)

Offset=31
(operation data
No.63)

Setting item

Calculation method

Register address

Register address

Upper Lower

Upper Lower

Register address

Upper Lower

Operation type

Base address + 0 (upper)

Base address + 1 (lower)

1800h 1801h
(6144) (6145)

1840h 1841h
(6208) (6209)

1FCOh 1FC1h
(8128) (8129)

Position

Base address + 2 (upper)

Base address + 3 (lower)

1802h 1803h
(6146) (6147)

1842h 1843h
(6210) (6211)

1FC2h 1FC3h
(8130) (8131)

Speed

Base address + 4 (upper)

Base address + 5 (lower)

1804h 1805h
(6148) (6149)

1844h 1845h
(6212) (6213)

1FC4h 1FC5h
(8132) (8133)

Starting/
changing rate

Base address + 6 (upper)

Base address + 7 (lower)

1806h 1807h
(6150) (6151)

1846h 1847h
(6214) (6215)

1FC6h 1FC7h
(8134) (8135)

Stopping
deceleration

Base address + 8 (upper)

Base address + 9 (lower)

1808h 1809h
(6152) (6153)

1848h 1849h
(6216) (6217)

1FC8h 1FC%h
(8136) (8137)

Operating
current

Base address + 10 (upper)

Base address + 11 (lower)

180Ah 180Bh
(6154) (6155)

184Ah 184Bh
(6218) (6219)

1FCAh | 1FCBh
(8138) (8139)

Drive-complete
delay time

(
Base address + 12 (upper)
(

Base address + 13 (lower)

180Ch 180Dh
(6156) (6157)

184Ch 184Dh
(6220) (6221)

1FCCh | 1FCDh
(8140) (8141)

Link

Base address + 14 (upper)

Base address + 15 (lower)

180Eh 180Fh
(6158) (6159)

184Eh 184Fh
(6222) (6223)

1FCEh 1FCFh
(8142) (8143)

Next data
number

Base address + 16 (upper)

Base address + 17 (lower)

1810h 1811h
(6160) (6161)

1850h 1851h
(6224) (6225)

1FDOh 1FD1h
(8144) (8145)

Area offset

Base address + 18 (upper)

Base address + 19 (lower)

1812h 1813h
(6162) (6163)

1852h 1853h
(6226) (6227)

1FD2h 1FD3h
(8146) (8147)

Area width

Base address + 20 (upper)

Base address + 21 (lower)

1814h 1815h
(6164) (6165)

1854h 1855h
(6228) (6229)

1FD4h 1FD5h
(8148) (8149)

Loop count

Base address + 22 (upper)

Base address + 23 (lower)

1816h 1817h
(6166) (6167)

1856h 1857h
(6230) (6231)

1FD6h 1FD7h
(8150) (8151)

Loop offset

Base address + 24 (upper)

Base address + 25 (lower)

1818h 1819h
(6168) (6169)

1858h 1859
(6232) (6233)

1FD8h 1FD%h
(8152) (8153)

Loop end
number

Base address + 26 (upper)

Base address + 27 (lower)

181Ah 181Bh
(6170) (6171)

185Ah 185Bh
(6234) (6235)

1FDAh | 1FDBh
(8154) (8155)
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® When the "DATA offset reference origin" parameter is 255 (starting operation data No.255)

Set the operation data No.255 as the starting point with the "DATA offset reference origin" parameter. When offset 1 is

added to the operation data No.255, the operation data No.0 is accessed.

Base address

(operation data

No.255)

Offset=1

(operation data

No.0)

Offset=31
(operation data
No.30)

Setting item

Calculation method

Register address

Register address

Register address

Upper Lower

Upper Lower

Upper Lower

Operation type

Base address + 0 (upper)

Base address + 1 (lower)

1800h 1801h
(6144) (6145)

1840h 1841h
(6208) (6209)

1FCOh 1FC1lh
(8128) (8129)

Position

Base address + 2 (upper)

Base address + 3 (lower)

1802h 1803h
(6146) (6147)

1842h 1843h
(6210) (6211)

1FC2h 1FC3h
(8130) (8131)

Speed

Base address + 4 (upper)

Base address + 5 (lower)

1804h 1805h
(6148) (6149)

1844h 1845h
(6212) (6213)

1FC4h 1FC5h
(8132) (8133)

Starting/
changing rate

Base address + 6 (upper)

Base address + 7 (lower)

1806h 1807h
(6150) (6151)

1846h 1847h
(6214) (6215)

1FC6h 1FC7h
(8134) (8135)

Stopping
deceleration

Base address + 8 (upper)

Base address + 9 (lower)

1808h 1809h
(6152) (6153)

1848h 1849h
(6216) (6217)

1FC8h 1FC%h
(8136) (8137)

Operating
current

Base address + 10 (upper)

Base address + 11 (lower)

180Ah 180Bh
(6154) (6155)

184Ah 184Bh
(6218) (6219)

1FCAh 1FCBh
(8138) (8139)

Drive-complete
delay time

Base address + 12 (upper)

Base address + 13 (lower)

180Ch 180Dh
(6156) (6157)

184Ch 184Dh
(6220) (6221)

1FCCh | 1FCDh
(8140) (8141)

Link

Base address + 14 (upper)

180Eh 180Fh
(6158) (6159)

184Eh 184Fh
(6222) (6223)

1FCEh 1FCFh
(8142) (8143)

Next data
number

Base address + 15 (lower)
(

Base address + 16 (upper)

Base address + 17 (lower)

1810h 1811h
(6160) (6161)

1850h 1851h
(6224) (6225)

1FDOh 1FD1h
(8144) (8145)

Area offset

Base address + 18 (upper)

Base address + 19 (lower)

1812h 1813h
(6162) (6163)

1852h 1853h
(6226) (6227)

1FD2h | 1FD3h
(8146) (8147)

Area width

Base address + 20 (upper)

Base address + 21 (lower)

1814h 1815h
(6164) (6165)

1854h 1855h
(6228) (6229)

1FD4h 1FD5h
(8148) (8149)

Loop count

Base address + 22 (upper)

Base address + 23 (lower)

1816h 1817h
(6166) (6167)

1856h 1857h
(6230) (6231)

1FD6h 1FD7h
(8150) (8151)

Loop offset

Base address + 24 (upper)

Base address + 25 (lower)

1818h 1819h
(6168) (6169)

1858h 1859h
(6232) (6233)

1FD8h | 1FD%h
(8152) (8153)

Loop end
number

Base address + 26 (upper)

Base address + 27 (lower)

181Ah 181Bh
(6170) (6171)

185Ah 185Bh
(6234) (6235)

1FDAh | 1FDBh
(8154) (8155)
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9 Extended operation data setting
R/W commands

Parameters for extended operation data setting can be set. All commands are used for read/write.

MEXEO2 | Register address _— Initial
Item Description Update
code Upper Lower value
Sets the starting/changing rate or starting/
changing time in common setting.
0280h | o281h | Common 9ng I
(640) (641) a.cceleratlon rateor | [Setting range] 30,000 B
time 1 to 1,000,000,000 (1=0.001 kHz/s, 1=0.001 s or
1=0.001 ms/kHz)
Sets the stopping deceleration or stop time in
0282h 0283h | c toDDi common setting.
ommon stopping i
(642) (643) deceleration [Setting range] Sl E
1 to 1,000,000,000 (1=0.001 kHz/s, 1=0.001 s or
1=0.001 ms/kHz)
Sets whether to use the common acceleration/
deceleration or the acceleration/deceleration
specified for the operation data.
028Ch 028Dh Rate selection i 1 B
(652) (653) [Setting range] _
p2 0: Common rate (common setting)
1: Rate of each operation data
(separate setting)
Sets the operation data number from which
1000h 1001h Repeat. start extended loop operation is started.
operation data i -1 B
(4096) (4097) number [Settl'ng range]
—1 (disable), 0 to 255
Sets the operation data number in which
1002h 1003h Repeat. end extended loop operation is completed.
operation data . -1 B
(4098) (4099) number [Settllng range]
—1 (disable), 0 to 255
Sets the number of repeat times of extended
1004h 1005h Repeat time loop operation. » 8
(4100) (4107) : [Setting range]

—1 (disable), 0 to 100,000,000

Rewrite the extended operation data setting parameters while operation is stopped.
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Parameter R/W commands

These commands are used to write or read parameters. All commands are used for read/write

10-1 (p3) Base settings parameters

Register address

Item Description Initial value Update
Upper Lower
When “0"is written to the speed in direct data
operation, selects whether to cause the motor
Direct data operation to decelerate to a stop or to change the speed
0220h 0221h to 0 r/min in an operating status
(544) (545) zero speed command ini perating us. 0 B
action [Setting range]
0: Deceleration stop command
1: Speed zero command
Sets the initial value of the trigger used in
direct data operation.
[Setting range]
—7: Operation data number update
0222h 0223h | Direct data operation _6f Opgr.atlon type update 0 C
(546) (547) | trigger initial value —5: Position update
—4: Speed update
—3: Starting/changing rate update
—2: Stopping deceleration update
—1: Operating current update
0:The trigger is used
Sets the initial value of the destination used in
i i direct data operation.
022 | 02sh | @i O el | setting rang 0 c
(548) (549) [Setting !'ange]
value 0: Execution memory
1: Buffer memory
Direct data operation Sets the operation data number to be used as
0226h 0227h | operation parameter the initial value of direct data.
N 0 C
(550) (551) initial value reference [Setting range]
data number 0to 255
024ch 024Dh Sets the base current.
(588) (589) Base current [Setting range] 1,000 A
0to 1,000 (1=0.1 %)
Sets the motor stop current based on the base
current being 100 %.
Py il Stop current . ) ° 500 A
(592) (593) [Setting range]
0 to 500 (1=0.1 %)
Sets the filter to adjust the motor response.
0252h 0253h Command filter setting [Setting range] 1 B
(594) (595) 1: LPF (speed filter)
2: Moving average filter
. Adjusts the motor response.
0254h 0255h | Command filter time . 1 B
(596) (597) | constant [Setting range]
0to 200 ms
Enables the smooth drive function.
0258h 025% . . [Setting range]
Smooth drive function 1 C
(600) (601) 0: Disable
1: Enable
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Register address o .
Item Description Initial value Update
Upper Lower
Sets the time from the stop of motor to
. operation of the automatic current cutback
0266h 0267h | Automatic Furrf-}nt . o 100 A
(614) (615) cutback switching time X
[Setting range]
0to 1,000 ms
Sets the starting speed for positioning SD
operation or continuous macro operation.
0284h 0285h Starting speed P . P 100 B
(644) (645) [Setting range]
0 to 4,000,000 Hz
Sets the acceleration/deceleration unit.
028Eh 028Fh | Acceleration/ [S:etting range] 0 C
(654) (655) deceleration unit (1) kHz/s
'S
2: ms/kHz
o ¢ Permits absolute positioning operation when
Perr.n.|55|.on ° .absolute the position coordinate is not set.
0290h 0291h | positioning without . 1 B
(656) (657) | setting absolute [Setting range]
coordinates 0: Disable
1: Enable
Sets the operation when the software
overtravel is detected.
[Setting range]
0386h 0387h —1: Disable
Software overtravel : 3 A
(902) (903) 0: Immediate stop
1: Deceleration stop
2: Immediate stop with alarm
3: Deceleration stop with alarm
Sets the value of software limit in the forward
direction.
0388h 0389h Positive software limit . 2,147,483,647 A
(904) (905) [Setting range]
—2,147,483,648 to 2,147,483,647 steps
Sets the value of software limit in the reverse
direction.
038Ah 038Bh Negative software limit . —2,147,483,648 A
(906) (907) [Setting range]
—2,147,483,648 to 2,147,483,647 steps
Sets the preset position.
038Ch 038Dh Preset position i 0 A
(908) (909) p [Setting range]
—2,147,483,648 to 2,147,483,647 steps
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(p4) Motor & mechanism (coordinates/JOG/HOME operation)

parameters

Register address

Initial

Item Description Update
Upper Lower value
Sets the travel amount for inching operation.
02A0h 02ATh (JOG) Travel amount i 1 B
672) (673) [Setting range]
1 to 8,388,607 steps
Sets the operating speed for JOG operation and
02A2h 02A3h . inching operation.
JOG) Operating speed 200 B
(674) (675) HOEE ey [Setting range]
1 to 4,000,000 Hz
Sets the acceleration/deceleration rate or acceleration/
. deceleration time for JOG macro operation.
02A4h 02A5h | (JOG) Acceleration/ . 30,000 B
(676) (677) deceleration [Setting range] !
1 to 1,000,000,000 (1=0.001 kHz/s, 1=0.001 s or
1=0.001 ms/kHz)
Sets the starting speed for JOG macro operation.
240 R (JOG) Starting speed i 100 B
(678) (679) gsp [Setting range]
0to 4,000,000 Hz
Sets the operating speed for high-speed JOG
02A8h 02A%h | (JOG) Operating speed | operation. 1.000 B
(680) (681) | (high) [Setting range] '
1 t0 4,000,000 Hz
Sets the time constant for command filter.
02BCh 02BDh | JOG/HOME command . 1 B
(700) (701) filter time constant [Setting range]
1 to 200 ms
Sets the operating current for JOG operation or
. return-to-home operation based on the base current
02BEh 02BFh | JOG/HOME operating being 100 %. 1,000 B
(702) (703) current -
[Setting range]
0to 1,000 (1=0.1 %)
Sets the mode for return-to-home operation.
02C0h | 02CTh | (HOME) Home-seeking | [Setting rangel : .
(704) | (705) | mode O 2 SEEEs
1: 3 sensors
2: One-way rotation
Sets the starting direction for home detection.
02C2h 02C3h (HOME) Starting [Setting range] 1 B
(706) (707) | direction 0: Negative side
1: Positive side
Sets the acceleration/deceleration rate or acceleration/
. deceleration time for return-to-home operation.
02C4h 02C5h | (HOME) Acceleration/ X 30,000 B
(708) (709) | deceleration [Setting range] ’
1 to 1,000,000,000 (1=0.001 kHz/s, 1=0.001 s or
1=0.001 ms/kHz)
Sets the starting speed for return-to-home operation.
02C6h | 02C7h . d )
(710) 711) (HOME) Startlng spee [Settmg range] 100 B
1 to0 4,000,000 Hz
Sets the operating speed for return-to-home
02C8h 02C%h | (HOME) Operating operation.
) 1,000 B
(712) (713) | speed [Setting range]

1 to 4,000,000 Hz
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Register address iti
c Item Description Ifiic] Update
Upper Lower value
Sets the operating speed for final positioning with the
02CAh | 02CBh home.
HOME) Last speed 100 B
(714) (715) ( ) P [Setting range]
110 10,000 Hz
Sets whether or not to concurrently use the SLIT input
02¢Ch 02CDh for return-to-home operation.
(716) (717) (HOME) SLIT detection [Set.ting range] 0 B
0: Disable
1: Enable
Sets whether or not to concurrently use the TIM signal
. for return-to-home operation.
02CEh | 02CFh | (HOME) TIM signal i 0 8
(718) (719) | detection [Setting range]
0: Disable
1: TIM output
R T Sets the amount of offset from the home.
(720) (721) (HOME) Position offset | [Setting range] 0 B
—2,147,483,647 to 2,147,483,647 steps
Sets the backward steps after return-to-home
02D2h 02D3h FHOME) Backward steps operation in 2-sensor mode.
in 2 sensor home- . 200 B
(722) (723) seekin [Setting range]
9
0 to 8,388,607 steps
(HOME) Operating Sets the operating amount after return-to-home
02D4h 02D5h | amount in uni- operation in one-way rotation mode.
S i 200 B
(724) (725) directional home- [Setting range]
seeking 0 to 8,388,607 steps
Sets the rotation direction of the motor output shaft.
0384h 0385h Motor rotation direction [Se“‘T‘S rar.lge] . 1 C
(900) (901) 0: Positive side=Counterclockwise
1: Positive side=Clockwise
Sets the resolution in combination with the
“Resolution [Base resolution: 200 P/R | 500 P/R]"
parameter. Refer to p.155 for resolutions that can be
039Ch | 039Dh set.
Base resolution settin —1 D
(924) (925) g [Setting range]
—1: Depending on the driver product name *
0:200 P/R
1:500 P/R
Set the resolution in combination with the “Base
Resolution [Base resolution setting” parameter. Refer to p.155 for
039Eh 039Fh resolution: 200 P/R | resolutions that can be set. 0 C
(926) (927) .
500 P/R] [Setting range]
0to 15

*200 P/R: Driver model started with CVD2
500 P/R: Driver model started with CVD5
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0 200 1.8° 500 0.72°
1 400 0.9° 1,000 0.36°
2 800 0.45° 1,250 0.288°
3 1,000 0.36° 2,000 0.18°
4 1,600 0.225° 2,500 0.144°
5 2,000 0.18° 4,000 0.09°
6 3,200 0.1125° 5,000 0.072°
7 5,000 0.072° 10,000 0.036°
8 6,400 0.05625° 12,500 0.0288°
9 10,000 0.036° 20,000 0.018°
10 12,800 0.028125° 25,000 0.0144°
1 20,000 0.018° 40,000 0.009°
12 25,000 0.0144° 50,000 0.0072°
13 25,600 0.0140625° 62,500 0.00576°
14 50,000 0.0072° 100,000 0.0036°
15 51,200 0.00703125° 125,000 0.00288°

o Step angles are theoretical values.

e The actual step angle for the geared type is calculated by the formula: step angle divided by gear

ratio.

o Compared with the standard type, the resolution and the step angle of the high-resolution type

are twice and one-half, respectively.

10-3  (p5) Alarm & Info parameters

Sets the generation condition of the driver
0340h 0341h | Driver temperature information | temperature information (INFO-DRVTMP). 85 A
(832) (833) | (INFO-DRVTMP) [Setting range]

40to 85 °C

Sets the generation condition of the
0356h 0357h | Overvoltage information overvoltage information (INFO-OVOLT). Gl A
(854) (855) (INFO-OVOLT) [Setting range]

180 to 430 (1=0.1V)

Sets the generation condition of the
0358h 0359h | Undervoltage information undervoltage information (INFO-UVOLT). 180 A
(856) (857) | (INFO-UVOLT) [Setting range]

180 to 430 (1=0.1V)

Sets the generation condition of the tripmeter
035Eh 035Fh | Tripmeter information (INFO- information (INFO-TRIP). 0 5
(862) (863) TRIP) [Setting range]

0 (disable), 1 to 2,147,483,647 (1=0.1 kRev)

Sets the generation condition of the odometer
0360h 0361h | Odometer information (INFO- | information (INFO-ODO). 0 A
(864) (865) | ODO) [Setting range]

0 (disable), 1 to 2,147,483,647 (1=0.1 kRev)
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Register address - Initial
Item Description Update
Upper Lower value
Sets the status of the LED when information is
enerated.
037Ch 037Dh . - . .
(892) (893) Information LED condition [Setting range] 1 A
0: Disable (LED does not blink)
1: Enable (LED blinks)
When the cause of information is eliminated,
the INFO output and the bit output of the
037Eh 037Fh corresponding information are turned OFF
(894) (895) Information auto clear automatically. 1 A
[Setting range]
0: Disable (not turned OFF automatically)
1: Enable (turned OFF automatically)
0F44h OF45h | INFO action (driver temperature 1 A
(3908) (3909) | information (INFO-DRVTMP))
OF48h OF49h | INFO action (overvoltage 1 A
(3912) (3913) | information (INFO-OVOLT))
OF4Ah OF4Bh | INFO action (undervoltage 1 A
(3914) (3915) | information (INFO-UVOLT))
OF52h OF53h | INFO action (operation start 1 A
(3922) (3923) | errorinformation (INFO-START))
OF56h OF57h | INFO action (PRESET request 1 A
(3926) (3927) | information (INFO-PR-REQ))
INFO action (motor setting
?3F95§8l; ?3F95299h) error information (INFO- 1 A
MSET-E))
INFO action (RS-485
E)3F953E4h) ?3F953F5}; communication error . 1 A
information (INFO-NET-E)) Sets the bit output, INFO output, and the
- - status of the LED when information is
0F60h OF61h INFO'a.ct'lon.(forward. operation generated.
prohibition information (INFO- . 1 A
(3936) (3937) FW-0T)) [Setting range]
; ; 0: No Info reflect (Only the bit output is ON.) *
OF62h | oFe3n | 'NFOaction (reverse operation | 1. nfo reflect (The bit output and the INFO
(3938) (3939) prohibition information (INFO- output are ON and the LED blinks.) 1 A
RV-OT))
0F68h O0F69h | INFO action (tripmeter 1 A
(3944) (3945) | information (INFO-TRIP))
OF6Ah 0F6Bh | INFO action (odometer 1 A
(3946) (3947) | information (INFO-ODO))
INFO action (operation start
?3F97680r; :)3F97691r; restricted mode information 1 A
(INFO-DSLMTD))
OF7Ah OF7Bh | INFO action (I/O test mode 1 A
(3962) (3963) | information (INFO-IOTEST))
INFO action (configuration
?3F976C4P; ?5975;; request information (INFO- 1 A
CFQG))
OF7Eh OF7Fh | INFO action (reboot request 1 A
(3966) (3967) | information (INFO-RBT))

* Even if the "INFO action" parameter is set to "0," this remains in the information history of the RS-485 communication
or MEXEOQ2.
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10-4  (p6) I/0 action and function parameters

Register address L Initial
Item Description Update
Upper Lower value
Sets how to stop the motor when the STOP input
OEOOh 0E01h is turned ON.
(3584) (3585) STOP input action [Setting r.ange] 3 A
0: Immediate stop
3: Deceleration stop
Sets how to stop the motor when the FW-LS input
or the RV-LS input is turned ON.
[Setting range]
OEO2h OE03h ) ; —1: Used as a return-to-home sensor
FW-LS/RV-LS input action . 2 A
(3586) (3587) 3 0: Immediate stop
1: Deceleration stop
2: Immediate stop with alarm
3: Deceleration stop with alarm
Sets how to stop the motor when the FW-BLK
. input or the RV-BLK input is turned ON.
OE04h OEO5h | FW-BLK/RV-BLK input . 1 A
(3588) | (3589) | action [Setting range]
0: Immediate stop
1: Deceleration stop
Sets the minimum ON time for the MOVE output.
G5l Wi MOVE minimum ON time i 0 A
(3604) (3605) [Setting range]
0to 255 ms
Sets the positive direction position or offset from
0E80h OE81h | AREAO positive direction the target position for the AREAO output.
L 0 A
(3712) (3713) | position/offset [Setting range]
—2,147,483,648 to 2,147,483,647 steps
Sets the negative direction position or distance
0E82h OE83h | AREAO negative direction from the offset position for the AREAO output.
o . 0 A
(3714) (3715) | position/detection range [Setting rangel]
—2,147,483,648 to 2,147,483,647 steps
Sets the positive direction position or offset from
OE84h | OE85h | AREA1 positive direction the target position for the AREAT output. 0 A
(3716) (3717) position/offset [Setting range]
—2,147,483,648 t0 2,147,483,647 steps
Sets the negative direction position or distance
OE86h OE87h | AREA1 negative direction from the offset position for the AREA1 output.
- . 0 A
(3718) (3719) | position/detection range [Setting range]
—2,147,483,648 t0 2,147,483,647 steps
Sets the range setting mode of AREAOQ output.
OEAOh OEATh . [Setting range]
AREAO range setting mode 0 A
(3744) (3745) 9 E 0: Range setting with absolute value
1: Offset/width setting from the target position
Sets the range setting mode of AREA1 output.
OEA2h OEA3h . [Setting range]
AREAT1 range setting mode 0 A
(3746) (3747) & & 0: Range setting with absolute value

1: Offset/width setting from the target position
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10-5 (p7) Direct-IN function (DIN) parameters

(1‘?282();; (1:)2821;; DINO input function 56: FW-POS C
(1 22822;; (1 228237? DINT input function 57: RV-POS C
(1228;8?; (1‘?28;;; PIN2 input function Selects the input signal to be assigned to > SToP ¢
DIN.

(1 ‘:)28360? (1‘:’28371'; DIN3 input function [Setting rangel 8: ALM-RST C
(1:)28:;; (1‘:)28:; DINa input function Input signal list =) p.61 20: HOMES c
2228;;3 (1:)283B5P; DINS5 input function 28: FW-LS @
22283%; 22;,?7? DING6 input function 29: RV-LS C
2:2;:3062 22;:517[; DINO inverting mode 0 C
22;‘528? 222/-\539? DINT inverting mode 0 C
zfngg; z‘?zAGSS e Changes ON/OFF setting of DIN. 0 ¢
2 22";6;)‘ 24:)2/-\62; DIN3 inverting mode E)s:(:ltct)i:ign\r/ae?tge] 0 C
222A684l; :4??695? DIN4 inverting mode f:Invert 0 €
24(1);\62? 22?687? DIN5 inverting mode 0 C
:4(1)2/\6%}; 1(29 6D9? DING6 inverting mode 0 C
(1415800}; (1415;1}; DINO ON signal dead-time 0 C
(1‘:48822? (1414?83; DIN1 ON signal dead-time 0 C
(1;‘?;‘3 (1414?85; DIN2 ON signal dead-time 0 C
1186h 1187h R B Sets t.he ON signal dead-time of DIN.

(4486) | (4487) gnal dead-time | [Setting range] 0 C
1188h | 1189h 0to250ms

(4488) (4489) DIN4 ON signal dead-time 0 C
2‘:‘?:(; 2‘:‘?;'; DIN5 ON signal dead-time 0 C
2‘:48;;; 2‘:‘?;.;)1 DIN6 ON signal dead-time 0 C

ON signal dead-time

ON
OFF ——

Direct input (DIN)

Int I signal oN
nternal signal .
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10COh

10C1h

Selects the output signal to be assigned to

(4288) (4289) DOUTO output function DOUT. 130: ALM-B C

10C2h 10C3h . [Setting range] )

(4290) 4291) DOUTT1 output function Output signal list = p.62 157:TIM C

10EOh 10ETh DOUTO inverting mode Changes ON/OFF setting of DOUT. 0 C

(4320) (4321) [Setting range]

10E2h 10E3h . . 0: Non invert

(4322) (4323) DOUTT1 inverting mode 1 Invert 0 C

11COh 11C1h . .

(4544) (4545) DOUTO OFF delay time Sets the OFF delay time of DOUT. 0 C
[Setting range]

11C2h 11C3h .

(4546) (4547) DOUT1 OFF delay time 0to 250 ms 0 C
OFF delay time

10-7

Internal signal oN
nternal signal

Direct output (DOUT)

F

ON
OFF

(p9) Remote-I/0O function (R-1/0) parameters

(142:(?;; (14260019% R-INO input function
(14260125; (14260131}; R-IN1 input function
(1 426014; (1 42:15;; R-IN2 input function
(142601643 (14260173 R-IN3 input function
(1 4260186|; (1 42:19;; R-IN4 input function
242601/-::; (1 42601B£ R-IN5 input function
:j:zc(; zjé)zD:; R-IN6 input function
(1 j:zEzf; (1 426022; R-IN7 input function
(142612043 (14261215}; R-IN8 input function
(1 42;22; (14261 23;; R-IN9 input function
(1 4261 248'“) (1 426‘259'; R-IN10 input function
(142;360*1) (1 :;371'“) R-IN11 input function
(1 426?382h) (1 426139; R-IN12 input function

Selects the input signal to be assigned to
remote |/O.

[Setting range]

Input signal list =& p.61

64: MO C

65: M1 C

66: M2 C

32: START C
36: HOME C
5: STOP C

2: AWO C

8: ALM-RST C
0: No function C
0: No function C
0: No function C
33: SSTART C
52: FW-JOG-P C
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Register address

Soner o Item Description Initial value Update
2426]'&?; (142613B5r; RrIN13 input function Selects the input signal to be assigned to >3 RIHOGE ¢
242513C£ 2 5613)‘ R-IN14 input function ;zzzt:;/;ge] 56: FW-POS C
(142613E8r; (14261;9'; R-IN15 input function IS 57:RV-POS ¢
(1:62‘%; (1426241 3 R-OUTO output function 64:MO_R c
(14262422l; (142::;; R-OUT1 output function 65:M1_R <
(14262:4? (1426245;; R-OUT2 output function 66: M2_R c
(14262466l; (14262477}; R-OUT3 output function 32:START_R <
(142624?8}; (14262499}; R-OUT4 output function 144: HOME-END ¢
2::;};; 242625B1l; R-OUTS5 output function 132: READY C
:42625Cz}; 25625D3}; R-OUT6 output function 135:INFO c
(142625E4h) (142625F5h) RIG U araen f:rlnegiztlyg'output signal to be assigned to 129: ALM-A €
(142;503 (142:51;; R-OUTS8 output function E)S:::)i:tgs:;:genlst =p.62 136: 5YS-BSY C
(14263528h) (14263539}; R-OUT9 output function 160: AREAO <
(1563:0}; (1426365:; R-OUT10 output function 161: AREAT C
(14263662r; (14263673h) R-OUT11 output function 128: CONST-OFF c
(1;63:‘3 (14263695h) R-OUT12 output function 157:TiM c
24263:6? :42:68;; R-OUT13 output function 134: MOVE <
242:6%; 256359? R-OUT14 output function 128: CONST-OFF c
(142637E0l; (14263;:; R-OUT15 output function 128: CONST-OFF e
(1 37600‘3 (1 4276015'; R-OUTO OFF delay time 0 C
(1 4276026“) (1 :765;; R-OUT1 OFF delay time 0 ¢
(1 4276(?;; (1 42765’;; R-OUT2 OFF delay time 0 C
(142;16(; (142;617:; R-OUT3 OFF delay time Sets t‘he OFF delay time of remote 1/0. 0 C
(142:18; (142;19;; R-OUT4 OFF delay time E)Steot tzll;g rl:lsn o 0 ¢
. 4276&'; (1 42761B£ R-OUTS OFF delay time 0 €
24276% 2 5761[)7? R-OUT6 OFF delay time 0 C
| ey | R-0UT7 OFF delay time 0 €
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R-OUT11 OFF delay time Sets the OFF delay time of remote /0.

[Setting range]

(111277200r; (1427721:; R-OUT8 OFF delay time

(14277222*; 2;;233'; R-OUTO OFF delay time

(142772443 (1 427725; R-OUT10 OFF delay time

1276h 1277h

(4726) | (4727)

:4277288% (1427729;; R-OUT12 OFF delay time 0to 250 ms
: 4277?0*; (1 42773'3:; R-OUT13 OFF delay time

: 42773sz; 2 j773'33'; R-OUT14 OFF delay time

(1 427732*; (14277;; R-OUT15 OFF delay time

10-8

ON
Remote output (R-OUT)

Int I signal °
nternal signal

F

OFF

OFF delay time

(p10) Communication & I/F parameters

The COM port can be fixed. (5> p.164)

03E4h 03E5h [Setting range]
USB-ID enable D
(996) (997) 0: Disable
1: Enable
This is settable when the "USB-ID enable" parameter is set
03E6h 03E7h to "1: Enable!" Sets the ID to the COM port. (= p.164)
USB-ID . D
(998) (999) [Setting range]
0 t0 999,999,999
Selects the function of the C-DAT/C-ERR LED.
03EAh 03EBh [Setting range]
LED-OUT mode A
(1002) (1003) —1:The LED is not lit
1: Functions as C-DAT/C-ERR LED
1300h 1301h | Indirect reference A
(4864) (4865) | address setting (0)
1302h 1303h | Indirect reference A
(4866) (4867) | address setting (1)
1304h 1305h | Indirect reference Sets the ID of the data to be stored in the indirect A
(4868) (4869) | address setting (2) reference address.
1306h 1307h | Indirect reference [Setting range] A
(4870) (4871) | address setting (3) 0 to FFFFh (0 to 65,535)
1308h 1309h | Indirect reference A
(4872) (4873) | address setting (4)
130Ah 130Bh | Indirect reference A
(4874) (4875) | address setting (5)
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Register address o Initial

Item Description Update
Upper Lower value
130Ch 130Dh | Indirect reference 0 A
(4876) (4877) | address setting (6)
130Eh 130Fh | Indirect reference 0 A
(4878) (4879) | address setting (7)
1310h 1311h | Indirect reference 0 A
(4880) (4881) | address setting (8)
1312h 1313h | Indirect reference 0 A
(4882) (4883) | address setting (9)
1314h 1315h | Indirect reference 0 A
(4884) (4885) | address setting (10)
1316h 1317h | Indirect reference 0 A
(4886) (4887) | address setting (11)
1318h 1319h | Indirect reference 0 A
(4888) (4889) | address setting (12)
131Ah 131Bh | Indirect reference 0 A
(4890) (4891) | address setting (13)
131Ch 131Dh | Indirect reference 0 A
(4892) (4893) | address setting (14)
131Eh 131Fh | Indirect reference 0 A
(4894) (4895) | address setting (15)
1320h 1321h | Indirect reference 0 A
(4896) (4897) | address setting (16)
1322h 1323h | Indirect reference 0 A
(4898) (4899) | address setting (17)
1324h 1325h | Indirect reference Sets the ID of the data to be stored in the indirect 0 A
(4900) (4901) | address setting (18) | reference address.
1326h 1327h | Indirect reference [Setting range] 0 A
(4902) (4903) | address setting (19) | 0 to FFFFh (0 to 65,535)
1328h 1329h | Indirect reference 0 A
(4904) (4905) | address setting (20)
132Ah 132Bh | Indirect reference 0 A
(4906) (4907) | address setting (21)
132Ch 132Dh | Indirect reference 0 A
(4908) (4909) | address setting (22)
132Eh 132Fh | Indirect reference 0 A
(4910) (4911) | address setting (23)
1330h 1331h | Indirect reference 0 A
(4912) (4913) | address setting (24)
1332h 1333h | Indirect reference 0 A
(4914) (4915) | address setting (25)
1334h 1335h | Indirect reference 0 A
(4916) (4917) | address setting (26)
1336h 1337h | Indirect reference 0 A
(4918) (4919) | address setting (27)
1338h 1339h | Indirect reference 0 A
(4920) (4921) | address setting (28)
133Ah 133Bh | Indirect reference 0 A
(4922) (4923) | address setting (29)
133Ch 133Dh | Indirect reference 0 A
(4924) (4925) | address setting (30)
133Eh 133Fh | Indirect reference 0 A
(4926) (4927) | address setting (31)
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Register address - Initial
Item Description Update
Upper Lower value
Sets the address number (server address).
1380h 1381h | Server address [Setting range] 1 D
(4992) (4993) | (Modbus) 1to31*
* Do not use 0.
Sets the transmission rate.
[Setting range]
0: 9,600 bps
1382h 1383h 1:19,200 bps
Baudrate (Modbus ! 4 D
(4994) (4995) ( ) 2: 38,400 bps
3:57,600 bps
4:115,200 bps
5:230,400 bps
Sets the byte order of 32-bit data. Set it when the
arrangement of the communication data is different from
that of the host controller. (=) p.164)
1384h 1385h | Byte & word order [Setting range] 0 D
(4996) (4997) | (Modbus) 0: Even Address-High Word & Big-Endian
1: Even Address-Low Word & Big-Endian
2: Even Address-High Word & Little-Endian
3: Even Address-Low Word & Little-Endian
Sets the communication parity.
1386h 1387h | Communication [S.etting range] 1 D
(4998) | (4999) | parity (Modbus) 0:None
1: Even parity
2: 0dd parity
Sets the communication stop bit.
1388h 1389h | Communication [Setting range] 0 D
(5000) (5001) | stop bit (Modbus) 0: 1 bit
1: 2 bits
Sets the generation condition of the communication
138Ah 138Bh | Communication timeout. 0 A
(5002) (5003) | timeout (Modbus) [Setting range]
0 (not monitored), 1 to 10,000 ms
When the RS-485 communication error has occurred for
icati the set number of times, an alarm of RS-485
138Ch 138Dh Communlca.tlon mD .
error detection communication error is generated. 3 A
(5004) (5005) .
(Modbus) [Setting range]
0 (disable), 1to 10
issi Sets the transmission waiting time.
138Eh | 138Fh | [ransmission _ g
(5006) (5007) waiting time [Setting range] 30 D
(Modbus) 0to 10,000 (1=0.1 ms)
. . Sets the silent interval.
1390h 1391h | Silent interval . 0 b
(5008) | (5009) | (Modbus) [Setting range]
0 (automatically set), 1 to 100 (1=0.1 ms)
s Sets the response when a server error occurs.
erver error
1392h 1393h [Setting range]
(5010) (5011) response mode i 1 A
(Modbus) 0: As norma! response
1: As exception response
Sets the address (address number of the parent server) of
the group. It is stored even if the power is turned off.
1394h 1395h | Initial group ID [Setting range] 1 C
(5012) (5013) | (Modbus) —1: Disable (no group transmission)
1to 31: Group ID *
* Do not use 0.
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Selects the target for the RS-485 communication monitor

. of the MEXEOQ2.
13C0h 13C1h | (RS-485) Receive ) . R
(5056) | (5057) | packet monitor E)S-i\tltlmg range]

1: Only own address

Sets an ID number of a driver that will be shown along

with a COM port number. .165
13F6h | 13F7h | oo : P (=>p.165) 0 5
(5110) (5111) [Setting range]

0to 31

B Setting example of the "Byte & word order (Modbus)" parameter

When 32-bit data "12345678h" is stored at the register addresses 1000h and 1001h, arrangement is changed as
follows depending on the setting of parameters.

0: Even Address-High Word & Big-Endian 12h 34h 56h 78h
1: Even Address-Low Word & Big-Endian 56h 78h 12h 34h
2: Even Address-High Word & Little-Endian 34h 12h 78h 56h
3: Even Address-Low Word & Little-Endian 78h 56h 34h 12h

The description in this document is based on "0: Even Address-High Word & Big-Endian."

m USB-ID

The USB-ID is a parameter to associate the USB port (COM port number) of a PC with the driver. The COM port number
is used when setting the communication port with the MEXEO2.

If multiple drivers are connected to a PC, the PC allocates empty COM ports to the drivers in the connected order. If
the driver power is turned on again or if the UBS cable is removed and inserted, the allocated COM port numbers may
change because the order of connection recognized by the PC is changed.

® When the USB-ID is not set

S1sl| ssaippe 1215163y ¢ -

1 Connected

2 Connected

3 Empty « COM port on the driver that was turned on the power first

4 Connected

5 Empty <« COM port on the driver that was turned on the power second
6 Empty « COM port on the driver that was turned on the power third

Driver "A"

Driver "A"

coms If the order to turn

PC (MEXEO2) on the power to the
Driver "B" driver is changed Driver "B"
Coms R COM3

Driver "C" Driver "C"
COM6 Changing the order to turn on Ccoms5

the power will also change the
COM port numbers
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® When the USB-ID is set
If the "USB-ID" parameter is set, the same COM port numbers are always displayed regardless of the order of
connection because the COM port number is fixed to each driver. (The USB-ID and the COM port number may not
match because a PC associates with empty COM port numbers in descending order.)

Driver "A" Driver "A"
USB-ID: 0 USB-ID: 0

If the order to turn 3

on the power to the

Driver "B" driver is changed Driver "B"
USB-ID: 1 E 1 USB-ID: 1
COM5 ‘ ':'I:I COM5

Driver "C" Driver "C"
USB-ID: 2 USB-ID: 2

Each COM port number

Ccome will be maintained even Ccomé
if the order to turn on the
power is changed

PC (MEXEO02)

m The COM port number set with the "USB-ID" parameter is disabled if the PC is changed.

m USB-PID

Although the USB-ID can fix the COM port number to each driver, changing the PC will also change and disable the

COM port numbers.
Meanwhile, the USB-PID is a parameter to set an ID number to the driver itself.
Even if the PC or the COM port number is changed, the product can easily be distinguished using the MEXEQ2

because the ID number of the driver is not changed.

D/ID number set with the "USB-PID" parameter

‘ If the USB-PID of the same number is set to multiple drivers, the COM port numbers are allocated in
the order of connection.
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Vibration suppression

1  Vibration suppression

1-1 LPF (speed filter) and moving average filter

If the command filter to adjust the motor response is used, the vibration of the motor can be suppressed.
There are two types of command filters: LPF (speed filter) and moving average filter.

Related parameters

Sets the filter to adjust the motor response.

0252h 0253h Command filter [Setting range] 1
(594) (595) | setting 1: LPF (speed filter)
p3 2: Moving average filter

Adjusts the motor response.
0254h 0255h | Command filter

(596) (597) time constant [Setting range] !

0to 200 ms

B LPF (speed filter)

Select "1: LPF" in the "Command filter setting" parameter and set the "Command filter time constant" parameter.
When the value of the "Command filter time constant" parameter is increased, vibration can be suppressed during
low-speed operation, and starting/stopping of the motor becomes smooth. Note, however, if this setting is too high,
it results in lower synchronicity with commands. Set a suitable value according to the load or application.

e When the "Command filter time constant" e When the "Command filter time constant”
parameter is 0 ms parameter is 200 ms
Setting speed Setting speed
Delayed against
the command
Motor speed | I Motor speed |/ \\_
MOVE output MOVE output
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B Moving average filter

Select "2: Moving average filter" in the "Command filter setting" parameter and set the "Command filter time
constant" parameter.

The motor response can be adjusted. The positioning time can be shortened by suppressing the residual vibration for
positioning operation.

Optimum value for the "Command filter time constant" parameter varies depending on the load or operating
condition. Set a suitable value according to the load or operating condition.

Setting speed | Setting speed

Motor speed ‘ Motor speed |
MOVE output MOVE output ‘

200 ms 200 ms
Setting speed Setting speed
/  \
Motor speed Motor speed / \
MOVE output | MOVE output | ‘
200 ms 200 ms

1-2 Smooth drive function

Using the smooth drive function can suppress the motor vibration to allow for smoother motion.
If the smooth drive function is not used (set to “0: Disable”), vibration in low speeds may be increased. Set the function
to“1: Enable” under normal conditions of use.

Related parameter

Enables the smooth drive function.

p3 0258h 025%h Smooth drive function | [>€tting rangel 1

(600) (601) 0: Disable
1: Enable

169 ||

SOSED SNOLIBA 10O} SoINSe9|N § -



S9SED SNOLIBA 10} S2INSe9|N § -

Suppression of heat generation

2

Suppression of heat generation

2-1

Automatic current cutback function

The automatic current cutback function is a method in which heat generation of the motor is suppressed by
automatically decreasing the motor current to the stop current at motor standstill.
When operation is restarted, the current automatically increases to the operating current.

Related parameter

Sets the time from the stop of motor to
operation of the automatic current cutback
function. 100

0266h 0267h | Automatic current

p3 (614) (615) cutback switching time .
[Setting range]

0 to 1,000 ms
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LEDs on the driver

3 LEDs on the driver

Various driver status can be checked by the lighting state or the number of blinks of LEDs on the driver.

3-1 Lighting state of LEDs

H PWR/ALM LED

The driver status can be checked.

The power supply is not turned on.

Lit OFF The power supply is turned on.

An alarm is being generated. The cause of the alarm can be checked by counting the number

- Blinking of times the LED blinks. The LED is lit in green when the alarm is reset.

o Information is being generated. Red and green colors may overlap and it may be visible to

L . orange.The LED is lit in green when the information is reset.
Blinking twice at the

same time e Teaching, remote operation is being executed with the MEXEOQ2. Red and green colors

may overlap and it may be visible to orange. The LED is lit in green when teaching, remote
operation is completed.

B C-DAT/C-ERRLED

The status of RS-485 communication can be checked.

Lit/blinkin The driver is communicating with the client station properly via RS-485
9 communication.

A RS-485 communication error occurs with the client station. The LED is lit or blinks in
green when the communication status returns to normal.

3-2 Change of lighting condition of LED

Related parameter

Selects the function of the C-DAT/C-ERR LED.

plo | O3EAh | O3EBh | b T mode | [Setting range] 1

(1002) (1003) —1:The LED is not lit
1: Functions as C-DAT/C-ERR LED
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Use of general signals

4  Use of general signals

The RO to R7 inputs are general signals. Using the RO to R7 inputs, 1/0 signals for the external device can be controlled
by the host controller via the driver. Direct I/O of the driver can be used as an I/O module.

B Usage example of general signals

® When outputting the signals from the host controller to the external device

Assign the RO input to the DOUTO output and R-INO.

When R-INO is set to 1, the DOUTO output is turned ON. When R-INO is set to 0, the DOUTO output is turned OFF.
® When inputting the output of the external device to the host controller

Assign the R1 input to the DINT input and R-OUT1.
When the DINT input is turned ON by the external device, R-OUT1 becomes 1, and when the DIN1 input is turned OFF,
R-OUT1 becomes 0. ON/OFF of the DIN1 input can be set using "DIN1 inverting mode" parameter.

Direct I/0 RS-485 communication
External device Host controller
1/0 RS-485 communication
Driver RO_R (DOUTO) RO (R-INO)
Switch 1/0 RS-485 communication
Sensor, etc.
R1 (DINT1) R1_R (R-OUT1)

Related parameters

MEXEOQ2 Register address

Item Description Initial value
code Upper | Lower
1080h | 1081h : , .
(4224) (4225) DINO input function 56: FW-POS
1082h 1083h . . .
(4226) (4227) DINT1 input function 57: RV-POS
1084h 1085h
DIN2 input function 5:STOP
(4228) (4229) Selects the input signal to be assigned
1086h 1087h to DIN.
DIN3 input function 8: ALM-RST
(4230) (4231) 3 [Setting range]
1088h 1089h ) ) Input signal list = p.61
(4232) (4233) DIN4 input function 30: HOMES
108Ah | 108Bh . , .
(4234) (4235) DIN5 input function 28: FW-LS
108Ch 108Dh . .
, (4236) (4237) DIN6 input function 29: RV-LS
P 10A0h 10A1h | DINO inverting 0
(4256) (4257) | mode
10A2h 10A3h | DIN1 inverting 0
(4258) (4259) | mode
10A4h 10A5h | DIN2 inverting 0
(4260) | (4261) | mode Changes ON/OFF setting of DIN.
10A6h 10A7h DIN3 inverting [Setting range] 0
(4262) (4263) | mode 0: Non invert
10A8h | 10A9h | DIN4inverting 1:Invert 0
(4264) (4265) | mode
10AAh 10ABh | DIN5 inverting 0
(4266) (4267) | mode
10ACh 10ADh | DING inverting 0

(4268) (4269) | mode
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MEXEQ2 | Register address - .
Item Description Initial value
code Upper Lower
10C0h 10C1h | DOUTO output Selects the output signal to be assigned 130: ALM-B
(4288) | (4289) | function to DOUT. '
10C2h 10C3h | DOUT1 output [Setting range] 157:TIM
8 (4290) (4291) | function Output signal list = p.62 :
P 10EOh 10ETh | DOUTO inverting Changes ON/OFF setting of DOUT. 0
(4320) (4321) mode [Setting range]
10E2h 10E3h | DOUT1 inverting 0: Non invert 0
(4322) (4323) | mode 1: Invert
1200h 1201h . .
(4608) (4609) R-INO input function 64: MO
1202h 1203h . .
(4610) @611) R-INT input function 65: M1
1204h 1205h . .
(4612) (4613) R-IN2 input function 66: M2
1206h 1207h . .
(4614) (4615) R-IN3 input function 32: START
1208h 1209h . . X
(4616) (4617) R-IN4 input function 36: HOME
120Ah 120Bh . .
(4618) (4619) R-IN5 input function 5: STOP
120Ch 120Dh . . .
(4620) (4621) R-IN6 input function 2: AWO
120Eh 120Fh . . Selects the input signal to be assigned
R-IN7 f : ALM-RST
(4622) | (4623) inputtunction | 4, omote 1/0. 8 >
1210h 1211h . . [Setting range] . .
(4624) (4625) R-IN8 input function Input signal list = p.61 0: No function
1212h 1213h . . . .
(4626) (4627) R-IN9 input function 0: No function
1214h 1215h | R-IN10 input . .
(4628) | (4629) | function 0: Nofunction
1216h 1217h [ R-IN11 input .
P9 (4630) | (4631) |function 33: SSTART
1218h 1219h | R-IN12 input .
(4632) (4633) | function >2:FW-JOGP
121Ah 121Bh | R-IN13 input .
(4634) (4635) | function >3:RVJOGP
121Ch 121Dh | R-IN14 input .
(4636) (4637) | function 56: FW-POS
121Eh 121Fh | R-IN15 input .
(4638) (4639) | function >7:RV-POS
1220h 1221h | R-OUTO output .
(4640) (4641) | function 64:MO_R
1222h 1223h | R-OUT1 output )
(4642) (4643) | function 65:M1_R
1224h 1225h | R-OUT2 output 66: M2 R
(4644) | (4645) | function Selects the output signal to be T
. assigned to remote I/0.
1226h 1227h | R OUTS output 9. 32: START_R
(4646) (4647) function [Settmg range]
1228h | 1229h | R-OUT4output Output signal list =>p.62 '
(4648) | (4649) | function 144: HOME-END
122Ah 122Bh | R-OUT5 output )
(4650) (4651) | function 132: READY
122Ch 122Dh | R-OUT6 output .
(4652) (4653) | function 135:INFO
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Use of general signals

P9

122Eh 122Fh | R-OUT7 output
(4654) (4655) | function

1230h 1231h | R-OUT8 output
(4656) (4657) | function

1232h 1233h | R-OUT9 output
(4658) (4659) | function

1234h 1235h | R-OUT10 output
(4660) (4661) | function

1236h 1237h | R-OUT11 output
(4662) (4663) | function

1238h 1239h | R-OUT12 output
(4664) (4665) | function

123Ah 123Bh | R-OUT13 output
(4666) (4667) | function

123Ch 123Dh | R-OUT14 output
(4668) (4669) | function

123Eh 123Fh | R-OUT15 output
(4670) (4671) | function

Selects the output signal to be
assigned to remote /0.
[Setting range]

Output signal list = p.62

129: ALM-A

136: SYS-BSY

160: AREAO

161: AREA1

128: CONST-OFF

157:TIM

134: MOVE

128: CONST-OFF

128: CONST-OFF
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5 Utilization for maintenance of
equipment

Various functions of the driver are also helpful for maintenance of the equipment.

5-1 Tripmeter (total amount of rotations) and odometer (cumulative

amount of rotations)

The total amount of rotations and the cumulative amount of rotations of the motor stored in the driver can be utilized
for equipment maintenance.

Check the values of the tripmeter (total amount of rotations) and odometer (cumulative amount of rotations) via
RS-485 communication or using the MEXEOQ2. If information is set based on these values, an appropriate maintenance
can be performed according to the amount of rotations of the motor.

® Monitor commands

00FCh 00FDh Odometer Shows the cumulative amount of rotations of the motor output shaft stored
(252) (253) in the driver. (1=0.1 kRev) It cannot cleared by the user.

00FEh 00FFh Triometer Shows the total amount of rotations of the motor output shaft stored in the
(254) (255) P driver. (1=0.1 kRev) It can be cleared by the user.

Data in the tripmeter and odometer is stored in the non-volatile memory of the driver at intervals of
one minute. If the power supply is turned off before data is saved in the driver, the amount of
rotations for one minute is not reflected.

8

e The tripmeter can also be reset after maintenance of the equipment. Execute the “Clear tripmeter”
of the maintenance command.
e The tripmeter and odometer can also be checked on the status monitor window of the MEXEQ2.

® Related parameters

Sets the generation condition of the tripmeter

035Eh | 035Fh | Mipmeter information (INFO-TRIP).
information 0

(862) (863) (INFO-TRIP) [Setting range]
s 0 (disable), 1 to 2,147,483,647 (1=0.1 kRev)
P Sets the generation condition of the odometer
0360h 0361h 'Odomet(i:‘r information (INFO-ODO).
information . 0
(864) (865) (INFO-ODO) [Setting range]

0 (disable), 1 to 2,147,483,647 (1=0.1 kRev)
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Utilization for maintenance of equipment

5-2

Latch function

The latch function is a function that saves the instantaneous operation information in the driver when the operation
is stopped.

A trigger to generate a latch represents "latch trigger." The operation information saved by the latch function is
maintained until it is cleared. The operation information latched can be useful for doing maintenance on equipment
or checking the operating status.

Operation information latched

Command position......Command position when a latch trigger is generated

Target position ......... ...Target position in the stopped operation

Operation number.......... Operation data number when latched

Loop count.....eeneeenncens When latched while performing loop operation or the extended loop function, the number
of loop times when latched is saved.

All the operation information latched is cleared if the power is turn on again.

Timing of latch

e When operation was stopped by the AWO input or STOP input.

e When operation was stopped by the software overtravel or the hardware overtravel.

e When operation was stopped by alarm generation.

e When operation was stopped by the FW-BLK input while performing the operation in the forward direction.
e When operation was stopped by the RV-BLK input while performing the operation in the reverse direction.

Positioning SD operation, return-to-home operation, macro operation, and direct data operation are
latched by operation stop.

Related input/output signal

LAT-CLR input (=) p.73)
If the LAT-CLR input is turned ON, the latch status is cleared, and operation information can be overwritten.

Monitor of operation information

The operation information latched can be checked by the event monitor or the latch monitor.
Check the monitor value via RS-485 communication. It cannot be checked with the MEXEQ2.

Event monitor

The command position is saved in the event monitor. It is overwritten whenever an event trigger generates.

If the LAT-CLR input is turned ON, a value of the “Event monitor command position (operation stop)” command is
cleared to 0.

Latch monitor

The following operation information is saved in the latch monitor. The value latched first time is continued to retain.
If the LAT-CLR input is turned ON, a value of the “Latch monitor status (operation stop)” command is cleared to 0, and
the following operation information can be overwritten.

e Command position
Target position
Operation number

Loop count

When a value of the “Latch monitor status (operation stop)” command is 1 (in the latch status), the

operation information is not overwritten even if the latch trigger is generated.
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H Revision record

First edition

Second edition

e Deletion of information that “Related operating manuals” are included with
the product or not

o Amendment for contents of “Offset reference”
¢ Amendment for contents of “Latch function”
e Correction of minor erroneous descriptions

Third edition

e Amendment for contents of “LPF (speed filter) and moving average filter”
e Correction of minor erroneous descriptions
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e Unauthorized reproduction or copying of all or part of this Manual is prohibited.
If a new copy is required to replace an original manual that has been damaged or lost, please contact your nearest Oriental
Motor sales office.

e Oriental Motor shall not be liable whatsoever for any problems relating to industrial property rights arising from use of any
information, circuit, equipment or device provided or referenced in this manual.

e Characteristics, specifications and dimensions are subject to change without notice.

o While we make every effort to offer accurate information in the manual, we welcome your input. Should you find unclear
descriptions, errors or omissions, please contact your nearest Oriental Motor sales office.

o Orientalmolor is a registered trademark or trademark of Oriental Motor Co., Ltd., in Japan and other countries.
Modbus is a registered trademark of Schneider Automation Inc.
Other product names and company names mentioned in this manual may be registered trademarks or trademarks of their
respective companies and are hereby acknowledged. The third-party products mentioned in this manual are recommended
products, and references to their names shall not be construed as any form of performance guarantee. Oriental Motor is not
liable whatsoever for the performance of these third-party products.

© Copyright ORIENTAL MOTOR CO,, LTD. 2020
Published in August 2025

- Please contact your nearest Oriental Motor office for further information.
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