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Role of electronic gear

Typically, the servo motor rotates by a specific step angle for one pulse of the encoder when one pulse is commanded
to the servo amplifier. To rotate the motor one revolution, enter the number of pulses that matches the encoder
resolution.

However, as the encoder resolution has become higher, the number of pulses required for one servo motor revolution
has become enormous. Therefore, the electronic gear function is provided to simplify the command values by changing

the number of pulses required for one revolution (= travel distance of the machine per command pulse).

I

Electronic gear numerator
Number of command pulses x = Number of command pulses to the servo motor

Electronic gear denominator

If the electronic gear is not set, the servo motor cannot rotate at a sufficient speed due to constraints of the maximum
output frequency of the pulse train output type controller and the maximum input frequency of the servo amplifier. The

electronic gear must be set correctly to avoid those constraints and rotate the motor at a sufficient speed.

Electronic gear function of controller

Some controllers such as the positioning module RD75D have a function equivalent to the electronic gear. (The function
may have a different name, such as "Unit conversion function".) In such a case, set the electronic gear for both the
controller and servo amplifier, and adjust the maximum command frequency and travel distance per command pulse.

Calculation examples are given on page 5 and later.



Basic formula for electronic gear

In this document, [cmdpls] represents the number of command pulses input to the servo amplifier and [encpls]
represents the number of command pulses input to the servo motor (the number of feedback pulses from the encoder)

for explanation purposes.

® When the controller has the electronic gear function

) ) Number of command pulses per revolution [cmdpls/rev]
Electronic gear on the controller side = - - — - ... (A)
Travel distance per revolution [Position command unit/rev]

Encoder resolution [encpls/rev]
Number of command pulses per revolution [cmdpls/rev]

.. (B)

Electronic gear on the servo amplifier side =

Set "Number of command pulses per revolution" to any value regardless of the machine specifications here. Always
assign the same value to the electronic gears on the controller side and the servo amplifier side. For "Travel distance per
revolution”, assign the value calculated from the machine specifications. "Position command unit" will be the unit of

machine travel distance. (Example: mm, um)

When adjusting the electronic gear, change "Number of command pulses per revolution".

The command pulse frequency is calculated as follows:
Command pulse frequency [cmdpls/s] = Speed command value [Position command unit/s] x Electronic gear on the

controller side ... (C)

Por'ntp

The electronic gear on the controller side is the inverse number of "Travel distance
per command pulse”.
In the calculation of electronic gear, "Travel distance per command pulse" and

"Number of command pulses per revolution" are used. Be careful not to mix up them.

® When the controller does not have the electronic gear function
In this case, given the position command unit is [cmdpls],

) o Encoder resolution [encpls/rev]
Electronic gear on the servo amplifier side = - - ... (D)
Travel distance per revolution [cmdpls/rev]

Calculate "Travel distance per revolution [cmdpls/rev]" from the travel distance per command pulse and machine

specifications (travel distance per revolution). When adjusting the electronic gear, change the travel distance per

command pulse, and then calculate the travel distance per revolution in [cmdpls/rev] units again.

Travel distance per revolution [Position unit/rev]

Travel distance per revolution [cmdpls/rev] = - — -
Travel distance per command pulse [Position unit/cmdpls]

The command pulse frequency is obtained by converting the speed command value into [cmdpls/s].



Travel distance per command pulse [Position unit/cmdpls]
Command pulse frequency [cmdpls/s] = — ) ... (E)
Speed command value [Position unit/s]

For the linear servo motor, refer to page 18.



How to calculate electronic gear

Calculate the electronic gear as follows.
When the controller has the electronic gear function =~ When the controller does not have the electronic gear

function

Check the specifications
(For details, refer to the calculation example.)

P

Tentatively set the travel distance
per command pulse and
number of command pulses per revolution

Calculate the electronic gear

Calculate the command pulse frequency at
maximum command speed

Is it within the limited
range?

Determine the electronic gear

End

Check the specifications
(For details, refer to the calculation
example.)

| P

€

Tentatively set the travel distance
per command pulse

Calculate the command pulse
frequency at maximum command
speed

Is it within the
limited range?

Calculate and determine
the electronic gear

End

On the following pages, calculation examples are given for setting the electronic gear in the typical machine

configurations.



Calculation examples

I Case 1-1. Ball screw (1)

System configuration

Controller: RD75D

Servo amplifier: MR-J5-A

Servo motor: HK-KT
Machine specifications

Ball screw pitch: 10 [mm/rev]

Reduction ratio: 1/2
Operation pattern

Speed

A

250[mm/s]

\ / » Time
-180[mm/s}

1. Check the specifications

Encoder resolution 67108864 [encpls/rev]

Position command unit of the controller [x 0.1 pm]

Maximum command speed 250 [mm/s] = 2500000 [x 0.1 pm/s] (= 15000 mm/min)
o Maximum output frequency of the controller 5 [Mpps]

Maximum input frequency of the servo amplifier 4 [Mpps] (For the differential line driver)

—» Because the maximum input frequency of the servo amplifier is lower than the output frequency, the pulse

frequency must be set to 4 [Mpps] or lower.

2. Tentatively set the travel distance per command pulse and number of command pulses per revolution
For the travel distance per command pulse, tentatively set 0.1 [um/cmdpls] which is the position command unit of
RD75D.

For the number of command pulses per revolution, tentatively set 100000 [cmdpls/rev].

Pt:uim‘}3

Set the number of command pulses per revolution in such a way that the controller electronic
gear is 1 or larger. If the electronic gear of the controller is smaller than 1, the travel distance per
pulse becomes large, which may result in poor positioning accuracy. Refer to the note on page
9.




3. Tentatively calculate the electronic gear
The travel distance per servo motor revolution is calculated as follows according to the machine specifications.
Ball screw pitch x Reduction ratio = 10 [mm/rev] x 1/2 = 5 [mm/rev] = 50000 [x 0.1 pum/rev]
Therefore, the electronic gears are calculated as follows with the formulas (A) and (B).
100000 [cmdpls/rev]
50000 [x 0.1 pm/rev]
67108864 [encpls/rev]
50000 [cmdpls/rev]

Electronic gear on the controller side =

Electronic gear on the servo amplifier side

4. Calculate the command pulse frequency
Because the maximum speed command value is 250 [mm/s], the command pulse frequency is calculated as follows

with the formula (C).

Command pulse frequency 2500000 [x 0.1 um/s] 100000 [cmdpls/rev] 5000000 [cmdpls/s] = 5.0 (Mpps]
= x 0. m/s] x = cm S/S] = o. S
[cmdpls/s] ! 50000 [x 0.1 um/rev] P PP

The result is larger than 4 [Mpps], which is the maximum input frequency of the servo amplifier, indicating that these

setting values cannot be used.

5. Set the number of command pulses per revolution again
Change the number of pulses per revolution from 100000 [cmdpls/rev] to 50000 [cmdpls/rev].
The electronic gears in this case are calculated as follows with the formulas (A) and (B).
50000 [cmdpls/rev]
50000 [x 0.1 pm/rev]
67108864 [encpls/rev]
50000 [cmdpls/rev]

Electronic gear on the controller side

Electronic gear on the servo amplifier side

The maximum command pulse frequency is calculated as follows with the formula (C).

Command pulse frequency 50000 [cmdpls/rev]
= 2500000 [x 0.1 pum/s] x = 2500000 [cmdpls/s] = 2.5 [Mpps]
[cmdpls/s] 50000 [x 0.1 um/rev]

The result is within the limited range, indicating that the above setting values can be used.

6. Determine the electronic gear

50000 [cmdpls/rev]
50000 [x 0.1 um/rev]
67108864 [encpls/rev]

50000 [cmdpls/rev]

Electronic gear on the controller side =

Electronic gear on the servo amplifier side
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I Case 1-2. Ball screw (2)

System configuration
Controller: FX5U programmable controller built-in positioning function
Servo amplifier: MR-J5-A
Servo motor: HK-KT
Machine specifications
Ball screw pitch: 10 [mm/rev]
Reduction ratio: 1/2
Operation pattern

Speed

A

250[mm/s] -

— Time

-180[mm/s}

* Only the controller has been changed from Case 1-1. Ball screw (1).

1. Check the specifications

Encoder resolution 67108864 [encpls/rev]

Position command unit of the controller [pum]

Maximum command speed 250 [mm/s] = 250000 [pum/s] (= 1500 [cm/min])
Maximum output frequency of the controller 200 [kpps]

Maximum input frequency of the servo amplifier 200 [kpps] (For the open collector)

2. Tentatively set the travel distance per command pulse and number of command pulses per revolution
For the travel distance per command pulse, tentatively set 1 [um/cmdpls] which is the position command unit of
the built-in positioning function of the FX5U programmable controller.

For the number of command pulses per revolution, tentatively set 5000 [cmdpls/rev].

3. Tentatively calculate the electronic gear
The travel distance per servo motor revolution is calculated as follows according to the machine specifications.
Ball screw pitch x Reduction ratio = 10 [mm/rev] x 1/2 = 5 [mm/rev] = 5000 [um/rev]
Therefore, the electronic gears are calculated as follows with the formulas (A) and (B).

5000 [cmdpls/rev]

Electronic gear on the controller side
5000 [pum/rev]

67108864 [encpls/rev]
5000 [cmdpls/rev]

Electronic gear on the servo amplifier side



4. Calculate the command pulse frequency
Because the maximum speed command value is 250 [mm/s] = 250000 [um/s], the command pulse frequency is

calculated as follows with the formula (C).

5000 [cmdpls/rev]
= 250000 [pm/s] x = 250000 [cmdpls/s] = 250 [kpps]
5000 [pm/rev]

Command pulse frequency

[cmdpls/s]

The result is larger than 200 [kpps], which is the maximum output frequency of the controller and maximum input

frequency of the servo amplifier, indicating that the above setting values cannot be used.

5. Set the number of command pulses per revolution again
Change the number of pulses per revolution from 5000 [cmdpls/rev] to 4000 [cmdpls/rev].

The electronic gears in this case are calculated as follows with the formulas (A) and (B).

4000 [cmdpls/rev]
5000 [pum/rev]

Electronic gear on the controller side

67108864 [encpls/rev]
4000 [cmdpls/rev]

Electronic gear on the servo amplifier side

The maximum command pulse frequency is calculated as follows with the formula (C).

Command pulse frequency 4000 [cmdpls/rev]

5000 [pm/rev]

= 250000 [um/s] x = 200000 [cmdpls/s] = 200 [kpps]

[cmdpls/s]

The result is within the limited range, indicating that the above setting values can be used.

6. Determine the electronic gear
4000 [cmdpls/rev]
5000 [pm/rev]

67108864 [encpls/rev]
4000 [cmdpls/rev]

Electronic gear on the controller side =

Electronic gear on the servo amplifier side =

[Note] When the electronic gear of the controller is smaller than 1
When the electronic gear of the controller is smaller than 1, the stopping accuracy (resolution) becomes lower than the
value set in "Travel distance per command pulse”. The following table shows the travel distance of the machine with

the electronic gear 4/5 when commands are issued at 1 [um] intervals.

Position command value 1 [pum] 2 [um] 3 [um] 4 [pm] 5 [um]
Command value after the electronic gear | 4/5 8/5 12/5 16/5 20/5

Number of output pulses 0 [pls] 1 [pls] 2 [pls] 3 [pls] 4 [pls]
Actual travel distance of the machine 0 [um] 1.25 [pum] 2.5 [um] 3.75 [um] 5 [um]
Error -1 [um] -0.75 [um] -0.5 [pum] -0.25 [um] 0 [um]

This indicates that the machine is controlled in 1.25 [um] units in practice.

-10 -




I Case 1-3. Ball screw (3)

System configuration
Controller: A controller which can perform the open-collector type output of pulse train
(without the electronic gear)
Servo amplifier: MR-J5-A
Servo motor: HK-KT
Machine specifications
Ball screw pitch: 10 [mm/rev]
Reduction ratio: 1/2

Operation pattern
Speed

A

250[mm/s] -

— Time

-180[mm/s}

* Only the controller has been changed from Case 1-1. Ball screw (1) and Case 1-2. Ball screw (2).

1. Check the specifications

Encoder resolution 67108864 [encpls/rev]

Position command unit of the controller [pls]

Maximum command speed 250 [mm/s] = 250000 [pm/s]
Maximum output frequency of the controller 200 [kpps]

Maximum input frequency of the servo amplifier 200 [kpps] (For the open collector)

2. Tentatively set the travel distance per command pulse
For the travel distance per command pulse, tentatively set 1 [um]. The travel distance per servo motor revolution is
calculated as follows according to the machine specifications.

Ball screw pitch x Reduction ratio = 10 [mm/rev] x 1/2 = 5 [mm/rev] = 5000 [um/rev]

3. Calculate the command pulse frequency
The maximum command pulse frequency is calculated as follows with the formula (E).

250000 [um/s]
1 [um/cmdpls]

Maximum command pulse frequency [cmdpls/s] = = 250000 [cmdpls/s] = 250 [kpps]

The result is larger than the maximum output frequency of the controller and maximum input frequency of the servo

amplifier, indicating the above setting values cannot be used.

-11 -



4. Set the travel distance per command pulse again

For the travel distance per command pulse, change the setting value to 2 [um]. The travel distance per servo motor

revolution is 5000 [um/rev].

The maximum command pulse frequency is calculated as follows.

Maximum command pulse 250000 [um/s]

= = 125000 dpl =125 [k
frequency [cmdpls/s] 2 [um/cmdpls] [cmdpls/s] (kpps]

The result is within the limited range, indicating that the above setting values can be used.
5. Calculate the electronic gear
Calculate the travel distance per revolution in [cmdpls/rev] units.

. . Travel distance per revolution [um/rev
Travel distance per revolution [cmdpls/rev] P [um/rev]

Travel distance per command pulse [um/cmdpls]

5000 [pm/rev]
= = 2500 [cmdpls/rev]
2 [um/cmdpls]

Therefore, the electronic gear on the servo amplifier is calculated as follows with the formula (D).

67108864 [encpls/rev]

Electronic gear on the servo amplifier side =
2500 [cmdpls/rev]

Because the travel distance per pulse is 2 [um], enter 50000 [pls] in the target position for 100 [mm] for example.

For the speed command of 250 [mm/s], enter 125 [kpps] in the command frequency.

-12 -



I Case 2. Conveyor

System configuration
Controller: RD75P
Servo amplifier: MR-J5-A
Servo motor: HK-KT series
Machine specifications
Roll outside diameter: 30 [mm]
Reduction ratio: 1/1 (Drive pully directly connected)

Operation pattern

Speed

io00[mm/s] —o -

» Time
1. Check the specifications
Encoder resolution 67108864 [encpls/rev]
Position command unit of the controller [x 0.1 um]
Maximum command speed 1000 [mm/s] = 10000000 [x 0.1 um/s]
Maximum output frequency of the controller 200 [kpps]
Maximum input frequency of the servo amplifier 200 [kpps] (For the open collector)

2. Tentatively set the travel distance per command pulse and number of command pulses per revolution
For the travel distance per command pulse, tentatively set 0.1 [um/cmdpls] which is the position command unit of
RD75D.

For the number of command pulses per revolution, tentatively set 1000000 [cmdpls/rev].

3. Tentatively calculate the electronic gear
The travel distance per servo motor revolution is calculated as follows according to the machine specifications.
Roll circumference x Reduction ratio = 301 [mm/rev] x 1/1 = 94.2477961 [mm/rev] = 942478 [x 0.1 um/rev]
Therefore, the electronic gears are calculated as follows with the formulas (A) and (B).

1000000 [cmdpls/rev]

942478 [x 0.1 pm/rev]

67108864 [encpls/rev]

1000000 [cmdpls/rev]

Electronic gear on the controller side

Electronic gear on the servo amplifier side =

-13-



4. Calculate the command pulse frequency
Because the maximum speed command value is 1000 [mm/s] = 10000000 [x 0.1 pm/s], the command pulse

frequency is calculated as follows with the formula (C).

Command pulse frequency 1000000 [cmdpls/rev]
= 10000000 [x 0.1 um/s] x = 10610327.24 [cmdpls/s]
[cmdpls/s] 942478 [x 0.1 pm/rev]

Q

10.6 [Mpps]

The result is larger than 200 [kpps], which is the maximum output frequency of the controller and maximum input

frequency of the servo ampilifier, indicating that the above setting values cannot be used.

5. Set the number of pulses per revolution again
Change the number of pulses per revolution from 1000000 [cmdpls/rev] to 10000 [cmdpls/rev].

The electronic gears in this case are calculated as follows with the formulas (A) and (B).

10000 [cmdpls/rev]
942478 [x 0.1 um/rev]

67108864 [encpls/rev]
10000 [cmdpls/rev]

Electronic gear on the controller side =

Electronic gear on the servo amplifier side

The maximum command pulse frequency is calculated as follows with the formula (C).

Command pulse frequency 10000 [cmdpls/rev]
=1 1 p
[cmdpls/s] 000000 [ 01 hm/s] x 575278 [x 0.1 umyrev]

= 106103.27 ... [cmdpls/s] = 106.1 [kpps]

The result is within the limited range, indicating that the above setting values can be used.

6. Determine the electronic gear

10000 [cmdpls/rev]
942478 [x 0.1 um/rev]

Electronic gear on the controller side

67108864 [encpls/rev]
10000 [cmdpls/rev]

Electronic gear on the servo amplifier side

[Note] Error

Because the electronic gear includes some rounded values, there may be an error between the actual machine
travel distance and the command value.

For example, the number of command pulses to be output is calculated as follows when a position command of
100 [m] is issued.

1000000000 [x 0.1 um] x 10000/942478 = 10610327.24 [cmdpls]

In practice, however, the number of command pulses to be output is 10610327 [cmdpls] because the fraction is
not output.

In this case, the travel distance of the conveyor is calculated as follows.

10610327 [cmdpls] x 67108864/10000 x 301 [mm]/67108864 =~ 99999.97607 [mm] = 99.99997607 [m]

-14 -



I Case 3-1. Rotary table (1)

System configuration

Controller: RD75D

Servo amplifier: MR-J5-A

Servo motor: HK-KT series
Machine specifications

Reduction ratio: 1/10
Operation pattern

Speed

A

120[deg/s] -

— Time

1. Check the specifications

Encoder resolution 67108864 [encpls/rev]
Position command unit of the controller [x 0.00001 deg]
Maximum command speed 120 [deg/s] = 12000000 [x 0.00001 deg/s] = 7200 [deg/min]
- Maximum output frequency of the controller 5 [Mpps]
L’ Maximum input frequency of the servo amplifier 4 [Mpps] (For the differential line driver)
Because the maximum input frequency of the servo amplifier is lower than the output frequency, the pulse

frequency must be set to 4 [Mpps] or lower.

2. Tentatively set the travel distance per command pulse and number of command pulses per revolution
For the travel distance per command pulse, tentatively set 0.00001 [deg/cmdpls] which is the position command
unit of RD75D.

For the number of command pulses per table revolution, tentatively set 1000000 [cmdpls/rev].

3. Tentatively calculate the electronic gear

Por'm‘}3

For the rotary machines, read the formulas (A) and (B) as follows to prevent errors.

Electronic gearon  Number of command pulses per motor revolution [cmdpls/rev] (A"
the controller side Machine rotation per motor revolution [Command unit/rev]
Electronic gear on ~ Encoder resolution [encpls/rev] ®)

the servo amplifier side Number of command pulses per motor revolution [cmdpls/rev]

The travel distance of the table per servo motor revolution is calculated as follows according to the machine
specifications.

Motor 1 revolution x Reduction ratio = 360 [deg/rev] x 1/10 = 36 [deg/rev] = 3600000 [x 0.00001 deg/rev]

-15-



Therefore, the electronic gears are calculated using the formulas (A") and (B') as follows.
1000000 [cmdpls/rev]
3600000 [x 0.00001 deg/rev]
67108864 [encpls/rev]
1000000 [cmdpls/rev]

Electronic gear on the controller side

Electronic gear on the servo amplifier side

4. Calculate the command pulse frequency
Because the maximum speed command value is 120 [deg/s], the command pulse frequency is calculated as follows

with the formula (C).
1000000 [cmdpls/rev]
3600000 [x 0.00001 deg/rev]

=3333333.333 ... [cmdpls/s] = 3.33 [Mpps]

Command pulse frequency [cmdpls/s] = 12000000 [x 0.00001 deg/s] x

The result is smaller than 4 [Mpps], which is the maximum input frequency of the servo amplifier, indicating that the

above setting values can be used.

5. Determine the electronic gear

1000000 [cmdpls/rev]
3600000 [x 0.00001 deg/rev]

67108864 [encpls/rev]
1000000 [cmdpls/rev]

Electronic gear on the controller side =

Electronic gear on the servo amplifier side

-16 -



I Case 3-2. Rotary table (2)

System configuration
Controller: RD75D
Servo amplifier: MR-J5-A
Servo motor: TM-RG2MO04E30
Machine specifications
Reduction ratio: 1/1

Operation pattern

Speed

A

120[deg/s] -

— Time

* The servo motor has been changed from the one used in Case 3-1. Rotary table (1) to the direct drive motor.

1. Check the specifications

Encoder resolution 4194304 [encpls/rev]
Position command unit of the controller [x 0.00001 deg]
Maximum command speed 120 [deg/s] = 12000000 [x 0.00001 deg/s]

Maximum output frequency of the controller 5 [Mpps]

{ Maximum input frequency of the servo amplifier 4 [Mpps] (For the differential line driver)

Because the maximum input frequency of the servo amplifier is lower than the output frequency, the pulse

frequency must be set to 4 [Mpps] or lower.

2. Tentatively set the travel distance per command pulse and number of command pulses per revolution
For the travel distance per command pulse, tentatively set 0.00001 [deg/cmdpls] which is the position command
unit of RD75D.

For the number of command pulses per table revolution, tentatively set 1000000 [cmdpls/rev].

3. Tentatively calculate the electronic gear
The travel distance of the table per servo motor revolution is calculated as follows according to the machine
specifications.
Motor 1 revolution x Reduction ratio = 360 [deg/rev] x 1/1 = 360 [deg/rev] = 36000000 [x 0.00001 deg/rev]
Therefore, the electronic gears are calculated using the formulas (A") and (B') as follows.

1000000 [cmdpls/rev]
36000000 [x 0.00001 deg/rev]

4194304 [encpls/rev]
100000 [cmdpls/rev]

Electronic gear on the controller side =

Electronic gear on the servo amplifier =
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4.

5.

Calculate the command pulse frequency
Because the maximum speed command value is 120 [deg/s], the command pulse frequency is calculated as follows

with the formula (C).

1000000 [cmdpls/rev]

36000000 [x 0.00001 deg/rev]
= 333333.3333 ... [cmdpls/s] = 333.333

Command pulse frequency [cmdpls/s] = 12000000 [x 0.00001 deg/s] x

The result is smaller than 4 [Mpps], which is the maximum input frequency of the servo amplifier, indicating that the

above setting values can be used.

Determine the electronic gear

1000000 [cmdpls/rev]
36000000 [x 0.00001 deg/rev]

4194304 [encpls/rev]
1000000 [cmdpls/rev]

Electronic gear on the controller side

Electronic gear on the servo amplifier side
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I Case 4. Linear servo motor

System configuration

Controller: RD75D

Servo amplifier: MR-J5-A

Servo motor: LM-H3 series
Machine specifications

Linear encoder resolution: 0.07 [um]
Operation pattern

Speed
A

2000[mm/s] -

» Time
-1000[mm/s] -}
1. Check the specifications
Encoder resolution 0.01 [um/encpls]
Position command unit of the controller [x 0.1 pm]
Maximum command speed 2000 [mm/s] = 20000000 [x 0.1 pm/s] (= 120000 [mm/min])
Maximum output frequency of the controller 5 [Mpps]
Maximum input frequency of the servo amplifier 4 [Mpps] (For the differential line driver)

Because the maximum input frequency of the servo amplifier is lower than the output frequency, the pulse

frequency must be set to 4 [Mpps] or lower.

2. Tentatively set the travel distance per command pulse and number of command pulses per revolution
For the linear servo motor, set only the travel distance per command pulse tentatively.

It is tentatively set to 0.1 [um/cmdpls] which is the position command unit of RD75D here.
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3. Tentatively calculate the electronic gear
For the linear servo motor, calculate the electronic gear with the following formula.

1
Travel distance per command pulse

Electronic gear on the controller side =
They are the

same item in
[Position command unit/cmdpls] < different

units.

Travel distance per command pulse [um/cmdpls] <«
Linear encoder resolution [um/encpls]

Electronic gear on the servo amplifier side =

Given that the travel distance per pulse is 0.1 [um/cmdpls] = 1 [x 0.1 um/cmdpls],

1
1 [x 0.1 ym/cmdpls]
0.1 [um/cmdpls] 10 [um/cmdpls]
0.01 [um/encpls] 1 [um/encpls]

Electronic gear on the controller side =

Electronic gear on the servo amplifier side =

4. Calculate the command pulse frequency
Because the maximum speed command value is 2000 [mm/s] = 20000000 [x 0.1 pm/s],

1
1[x 0.1 ym/cmdpls]

20000000 [cmdpls/s] = 20 [Mpps]

Command pulse frequency [cmdpls/s] = 20000000 [x 0.1 pm/s] x

The result is larger than the limit of 4 [Mpps], indicating that the above setting values cannot be used.

5. Set the travel distance per command pulse again
For the travel distance per command pulse, change the setting value to 1 [um/cmdpls].
In this case,

1
10 [x 0.1 pm/cmdpls]

Electronic gear on the controller side =

1 [pm/cmdpls]  _ 100 [um/cmdpls]
0.01 [um/encpls] 1 [um/encpls]

Electronic gear on the servo amplifier side =

When the maximum speed command value is 2000 [mm/s], the command pulse frequency is calculated as follows.

1
10 [x 0.1 pm/cmdpls]
= 2000000 [cmdpls/s] = 2 [Mpps]

Command pulse frequency [cmdpls/s] = 20000000 [x 0.1 pum/s] x

The result is smaller than 4 [Mpps], which is the maximum input frequency of the servo amplifier, indicating that the

above setting values can be used.

6. Determine the electronic gear

1
Electronic gear on the controller side = 7 [x 0.1 pm/cmdpls]

100 [um/cmdpls]
1 [um/encpls]

Electronic gear on the servo amplifier side =
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(Reference)

The setting windows of GX Works3 and MR Configurator2 are as follows.
<GX Works3>

3 vronresse e -

tting Ttem List

[lnput the Setting fem to Search| ﬂ

BF

B
Bz

etting Item

10 in the example formula is

displayed as 1.0 because it is set in

[

=i Basic setting

i@ Basic parameter 1
i Basic parameter 2
i Detailed parameter 1
i Detailed parameter 2
iB OPR basic parameter

il Basic parameter 3
t-if) Application setting
- Interrupt setting

{fy Refresh settings

i OFR detailed paramester

Pulze output made
Raotation direction setting

Ttem | fxiz 1
=] Basic parameter 1 Set the basic parametel B
o Unit setting Mmm [Hm] units.
Electronic gear selection (: 16bit
Mo, of pulses per rotation (16 bits) 1 pulse
Mowvement amount per rotation (16 bits) 10 &m
Mo, of pulses per rotation (32 bitz) 20000 pulse
Movement amount per rotation (32 bits) 20000 gm
Unit magnification s

1: CWATCW mode
[ Gurrent value increment

Bias speed at start 0.00 mmsmin
<MR Configurator2>
Parameter Setting X }
® axist [w] reaa [B)set ToDefauit. Foverify, T peremeter Copy [8) Paramere bleck
i P¥0pen Psavess oy ct= MMUndo #dRedo
unction display (L
EommoE ftorque control ed Ite = 5
Position/speed/to | abbr. Setting range Axis1
* Servo adjustments |PB32 PET | Position command smoothing filtering time constant 0.0-100.0 0.0
/0 Electronic gear Setting
Servo amplifier dia [PAOL1 | == Operation mode selection 0- 0 : Standard control mode hd
Machine diagnosic {pani4 |== Fully dlosed loop operation mode selection 0-1|0 : Disabled (Semi dosed control mode) -
- Linear control PA21.3 |+ Electronic gear compatibility selection 0-4/0 ; Electronic gear A
DD Motor control [[PLOZ =%IM |Linear encoder resolution setting - Numerator 1-65535 1] 4
Fully closed loop « ||PLO3 11D |Linear encoder resolution setting - Denominator 1-65535 100
o FADS P [ Wumber of command input pulses per revolution 1000-1000000 10000
PAOS | CMX | Bectronic gear - Numerator 1-2147483647) 100
L PAD7 cov | Electronic gear - Denominator 1-2147483647 1
g PALZ2 |~ [Command input puise train filter selection 0-30 : When the command input pulse train is 4 Mpulses/s or less v
FO haal Command pulse input form Setting
Extersion 2 PALZO = | Command input pulse train farm selection | | 0-2|0 : Fwd. rot./Rev. rot. pls. train -
i Extension 3 PA13.1 " IPuIse train logic selection ! ! 0-1/0 : Positive logic il
Option Command input pulse
. Special PC32  |cM¥2  |Command input pulse multiplication numerator 2 | | 1-2147483647 i
Motor extension  |PC32 M3 [Command input puise multiplication rumerator 3| || 1-2147483647 1
R PC34  [cM¥4  |Command input pulse multiplication numerator 4 | | 1-2147483647 1)

Po

in t/(9

For the linear servo motor, set the encoder resolution in [Pr.PL02/03] in [um] units in

addition to the electronic gear setting.
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