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About this Supplement

1 About this Supplement

This supplement is an explanatory document in which important information has been gathered from various

sources to be used for the following three manuals.

After the following manuals have been issued, dispose of this document to prevent any possible confusion.

Manual Name

Manual Number

Abbreviated Name

3-V Series SGMOV/SGDV USER’S MANUAL
Design and Maintenance

Rotational Motor
MECHATROLINK-IT Communications Reference

SIEP S800000 46

M-II Rotary

>-V Series SGMOV/SGDV USER’S MANUAL
Design and Maintenance

Linear Motor

Analog Voltage and Pulse Train Reference

SIEP S800000 47

Analog Linear

-V Series SGMOV/SGDV USER’S MANUAL
Design and Maintenance

Linear Motor

MECHATROLINK-IT Communications Reference

SIEP S800000 48

M-II Linear

This supplement is primarily based on the following manual.

Manual Name

Manual Number

Abbreviated Name

¥-V Series SGMOV/SGDV USER’S MANUAL
Design and Maintenance

Rotational Motor

Analog Voltage and Pulse Train Reference

SIEP S800000 45

Analog Rotary

For additional information, refer to the following manuals.

Manual Name

Manual Number

Abbreviated Name

>-V Series SGMOV/SGDV USER’S MANUAL

Setup SIEP S800000 43 Setup Rotary
Rotational Motor

-V Series SGMOV/SGDV USER’S MANUAL

Setup SIEP S800000 44 Setup Linear
Linear Motor

E-.V. Series SGMOV/SGDV USER’'S MANUAL SIEP S800000 55 Operator
Digital Operator

X-V Series SGMOV/SGDV Catalog KAEP S800000 42 Catalog

2 Precautions

If using a linear servomotor but using it with the reference manuals for a rotary servomotor, replace the following

terms with the terms for linear servomotors.

Rotary Motors Linear Motors
Rotation, Revolution(rev) Movement (mm)
Speed (min™") Speed (mm/s)
Torque Force

Forward Rotation

Forward Direction

Reverse Rotation

Reverse Direction

Some of the drawings in the reference manuals for SERVOPACKSs that support MECHATROLINK-IT communi-
cations are different from those drawings for the SERVOPACKs that use analog voltage and pulse train refer-

ences.



3 Introduction
This supplement consists of three sections:

M-Il Rotary: pages 4 to 44
Analog Linear: pages 45 to 99
M-Il Linear: pages 100 to 154

Each of the three sections contains appropriate information to be added to the manuals that are currently in circu-
lation.

A list outlining the relevant information for all aspects of use for the relevant product can be found at the begin-
ning of each section.



B Revision Details for the M-I Rotary User's Manual

Until the new manual is issued, refer to the following documents for information on how to use the -V M-II rotary

servomotors.

The highlighted sections indicate relevant information.

Analog Rotary Manual Other Documents Supplement
Notes
Chapter/Section Page Name %Zac‘t)it;:/ Page || Section | Page
Safety Precautions VIto X - - - - -
Chapter | 1.1 X -V Series SERVOPACKs 1-2 - - - - -
L 1.2 Part Names - - - - - - Will be included in
the new manual.
1.3 SERVOPACKS Ratings and Specifications - - - - - -
1.3.1 Ratings - Catalog - 188 - -
1.3.2 Basic Specifications - Catalog - 189 - -
1.3.3 Speed/Position/Torque Control Modes - Catalog - 190 - -
1.4 Examples of Servo System Configuration - - - - - -
1.4.1 Connecting to SGDV-OOOAO01A - - - - - -
SERVOPACK
1.4.2 Connecting to SGDV-OOODO1A - - - - - - Will be included in
SERVOPACK the new manual.
1.5 SERVOPACK Model Designation - Catalog - 187 - -
1.6 Inspection and Maintenance 1-10 - - - - -
Chapter | 2.1 Panel Operator - - - - - - Not applicable.
2 2.2 Display Mode Selection - - - - - - Will be included in
the new manual.
2.3 Status Display Mode - - - - MII R-1 12
2.4 Utility Function Mode (FnOOO) - - - - - - Will be included in
the new manual.
2.5 Parameter Setting Mode (PnOO0O) - - - - - - Will be included in
the new manual.
2.5.1 Parameter Setting Mode for Parameter - - - - - - Will be included in
Setting Type the new manual.
2.5.2 Parameter Setting Mode for Function - - - - - - Will be included in
Section Type the new manual.
2.5.3 How to Read a Parameter Explanation 2-8 - - - - -
2.6 Monitor Mode (UnOOOO) - - - - - - Not applicable.
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Analog Rotary Manual

Other Documents

Supplement

Chapter/Section

Page

Name

Chapter/
Section

Page

Section

Page

Notes

Chapter
3

3.1 Main Circuit Wiring

3-2

3.1.1 Names and Functions of Main Circuit
Terminals

3-2

3.1.2 SERVOPACK Main Circuit Wire Size

3-3

3.1.3 Typical Main Circuit Wiring Examples

3-5

3.1.4 General Precautions for Wiring

3-6

3.1.5 Precautions When Using the SERVO-
PACK with a DC Power Input

3-7

3.1.6 Precautions When Using More Than One
SERVOPACK

3-9

3.1.7 Precautions When Using 400 V Power
Supply Voltage

3-10

3.1.8 Designing a Power ON Sequence

3-11

3.2 /O Signal Connections

3.2.1 1/O Signal (CN1) Names and Functions

MIIR-2

13

3.2.2 1/0 Signal Connector (CN1) Terminal Lay-
out

MIIR-3

14

3.2.3 Safety Function Signal (CN8) Names and
Functions

3-15

3.2.4 Safety Function Signal (CN8) Terminal
Layout

3-15

3.2.5 Example of I/O Signal Connections in
Speed Control

Not applicable.

3.2.6 Example of 1/O Signal Connections in
Position Control

Not applicable.

3.2.7 Example of I/O Signal Connections in
Torque Control

Not applicable.

3.3 I/0 Signal Allocation

3.3.1 Input Circuit /0 Signal Allocation

MIIR-4

14

3.3.2 Checking Input Signals

Will be included in
the new manual.

3.3.3 Output Circuit Signal Allocation

MIIR-5

17

3.3.4 Checking Output Signals

Will be included in
the new manual.

3.4 Examples of Connection to Host Controller

3.4.1 Connection Examples of Reference Input
Circuits to SERVOPACK

Not applicable.

3.4.2 Connection Examples of Sequence Input
Circuits to SERVOPACK

MIIR-6

18

3.4.3 Connection Examples of Output Circuits
to SERVOPACK

MIIR-7

19

3.5 Examples of Encoder Connection

3-32

3.5.1 Connection Example of an Encoder

3-32

3.5.2 CN2 Encoder Connector Terminal Layout

3-33

3.6 Connecting Regenerative Resistors

3-34

3.6.1 Connecting Regenerative Resistors

3-34

3.6.2 Setting Regenerative Registor Capacity

3-35

3.7 Noise Control and Measures for Harmonic
Suppression

3-36

3.7.1 Wiring for Noise Control

3-36

3.7.2 Precautions on Connecting Noise Filter

3-38

3.7.3 Connecting DC Reactor for Harmonic
Suppression

3-40
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Analog Rotary Manual Other Documents Supplement
Notes
Chapter/Section Page Name CSZ?;%tc?r:/ Page || Section | Page
Chapter | 4.1 Inspection and Checking before Trial Opera- 4-2 - - - - -
4 tion
4.2 Trial Operation for Servomotor without Load 4-2 - - - - -
4.3 Aligning with Origin Search (Fn003) 4-2 - - - - -
4.4 Trial Operation for Servomotor without Load - - - - - - Not applicable.
from Host Reference
4.4.1 Inspecting Connection and Status of Input - - - - - - Not applicable.
Signal Circuits
4.4.2 Trial Operation in Speed Control - - - - - - Not applicable.
4.4.3 Trial Operation under Position Control - - - - - - Not applicable.
from the Host with the SERVOPACK
Used for Speed Control
4.4.4 Trial Operation in Position Control - - - - - - Not applicable.
Electronic Gear - - - - MIR-8 [ 20 Only for use with
M-II rotary motors.
4.5 Trial Operation with the Servomotor Con- 4-10 - - - - -
nected to the Machine
4.6 Trial Operation of Servomotor with Brakes 4-11 - - - - -
4.7 Test Without Motor Function 4-12 - - - - -
4.7.1 Limitations 4-12 — — - - -
4.7.2 Operating Procedure 4-13 - - - - -
4.7.3 Related Parameters 4-14 - - - - -
4.7.4 Operator Display during Testing without 4-14 - - - - -
Motor
Chapter | 5.1 Control Selection 5-3 - - - - -
5 5.2 Setting Common Basic Functions 5-4 - - - - -
5.2.1 Servo ON Signal 5-4 - - - - -
5.2.2 Servomotor Rotation Direction 5-5 - - - - -
5.2.3 Overtravel - - - - ||MIR-9| 22
5.2.4 Holding Brakes 5-8 - - - - -
5.2.5 Stopping Method for Servomotor after 5-13 - - - - -
Servo OFF or Alarm Occurrence
5.2.6 Power Loss Settings 5-15 - - - - -
5.2.7 Torque Limit Function for Low Power 5-16 - - - - -

Supply Voltage for Main Circuit (SEMI-
F47 Function)

5.3 Operating Using Speed Control with Analog
Voltage Reference

Not applicable.

5.3.1 Basic Settings for Speed Control

Not applicable.

5.3.2 Reference Offset Adjustment

Not applicable.

5.3.3 Soft Start

Not applicable.

5.3.4 Speed Reference Filter

Not applicable.

5.3.5 Zero Clamp Function

Not applicable.

5.3.6 Encoder Pulse Output

Not applicable.

5.3.7 Encoder Pulse Output Setting

Not applicable.

5.3.8 Speed Coincidence Signal Setting

Not applicable.

5.4 Operating Using Position Control with Pulse
Train Reference

Not applicable.

5.4.1 Basic Settings for Position Control Mode

Not applicable.

5.4.2 Clear Signal

Not applicable.
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Analog Rotary Manual

Other Documents

Supplement

Chapter/Section

Page

Name

Chapter/
Section

Page

Section | Page

Notes

Chapter
5

5.4.3 Electronic Gear

Not applicable.

5.4.4 Smoothing

Not applicable.

5.4.5 Positioning Completed Output Signal

Not applicable.

5.4.6 Positioning Near Signal

Not applicable.

5.4.7 Reference Pulse Inhibit Function

Not applicable.

5.5 Operating Using Torque Control with Analog
Voltage Reference

Not applicable.

5.5.1 Basic Settings for Torque Control Mode

Not applicable.

5.5.2 Adjustment of Reference Offset

Not applicable.

5.5.3 Speed Limit in Torque Control

Not applicable.

5.6 Operating Using Speed Control with an
Internally Set Speed

Not applicable.

5.6.1 Basic Settings for Speed Control with an
Internally Set Speed

Not applicable.

5.6.2 Example of Operating with Internally Set
Speed

Not applicable.

5.7 Control Selection

Not applicable.

5.7.1 Combination of Control Modes

Not applicable.

5.7.2 Switching Internally Set Speed Control
(Pn000.1 =4, 5, or 6)

Not applicable.

5.7.3 Switching Other Than Internally Set
Speed Control (Pn000.1=7, 8,9, A, orB)

Not applicable.

5.8 Limiting Torque

5-54

5.8.1 Internal Torque Limit

5-54

5.8.2 External Torque Limit

Not applicable.

5.8.3 Torque Limiting Using an Analog Voltage
Reference

Not applicable.

5.8.4 Torque Limiting Using an External Torque
Limit and Analog Voltage Reference

Not applicable.

5.8.5 Checking Output Torque Limiting during
Operation

5-59

5.9 Absolute Encoders

5-60

5.9.1 Encoder Resolutions

5-60

5.9.2 Standard Connection Diagram for an
Absolute Encoder and Setting the SEN
Signal

5.9.3 Absolute Encoder Data Backup

5-62

5.9.4 Encoder Battery Alarm (A. 830)

5-63

5.9.5 Absolute Encoder Setup

MIR-11| 23

5.9.6 Absolute Encoder Reception Sequence

Not applicable.

5.9.7 Multiturn Limit Setting

MIR-12| 24

5.9.8 Multiturn Limit Disagreement Alarm
(A.CCO)

Not applicable.

5.10 Output Signals Used in All Control Modes

5-70

5.10.1 Servo Alarm Output Signal (ALM) and
Alarm Code Output Signals (ALO1,
ALO2, and ALO3)

5-70

5.10.2 Warning Output Signal (/WARN)

5-71

5.10.3 Rotation Detection Output Signal (/
TGON)

Not applicable.

5.10.4 Servo Ready Output Signal (/S-RDY)

Not applicable.

5.11 Safety Function

5-73

5.11.1 Hard Wire Base Block (HWBB) Function

5-73

5.11.2 External Device Monitor (EDM1)

5-77

5.11.3 Application Example of Safety Functions

5-79

5.11.4 Confirming Safety Functions

5-80

5.11.5 Precautions for Safety Functions

5-80
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Analog Rotary Manual Other Documents Supplement
Chapter/Section Page Name CSZ?;%tc?r:/ Page || Section | Page Notes
Chapter | 6.1 Adjustments and Basic Adjustment Proce- 6-3 - - - - -
6 dure
6.1.1 Adjustments 6-3 - - - - -
6.1.2 Basic Adjustment Procedure 6-4 - - - - -
6.1.3 Monitoring Analog Signals 6-5 - - - - -
6.1.4 Safety Precautions on Adjustment of 6-7 - - - - -
Servo Gains
6.2 Tuning-less Function (Fn200) 6-10 - - - - -
6.2.1 Tuning-less Function 6-10 - - - - -
6.2.2 Tuning-less Operating Procedure 6-11 - - - - -
6.3 Advanced Autotuning (Fn201) 6-15 - - - - -
6.3.1 Advanced Autotuning 6-15 - - - - -
6.3.2 Advanced Autotuning Procedure 6-19 - - - - -
6.3.3 Related Parameters 6-24 - - - - -
6.4 Advanced Autotuning by Reference (Fn202) 6-25 - - - - -
6.4.1 Advanced Autotuning by Reference 6-25 - - - - -
6.4.2 Advanced Autotuning by Reference 6-29 - - - - -
Procedure
6.4.3 Related Parameters 6-31 - - - - -
6.5 One-parameter Tuning (Fn203) 6-32 - - - - -
6.5.1 One-parameter Tuning 6-32 - - - - -
6.5.2 One-parameter Tuning Procedure 6-34 - - - - -
6.5.3 One-parameter Tuning Example 6-38 - - - - -
6.5.4 Related Parameters 6-39 - - - - -
6.6 Anti-Resonance Control Adjustment Function | 6-40 - - - - -
(Fn204)
6.6.1 Anti-Resonance Control Adjustment 6-40 - - - - -
Function
6.6.2 Anti-Resonance Control Adjustment 6-41 - - - - -
Function Operating Procedure
6.6.3 Related Parameters 6-45 - - - - -
6.7 Vibration Suppression Function (Fn205) 6-46 - - - - -
6.7.1 Vibration Suppression Function 6-46 - - - - -
6.7.2 Vibration Suppression Function Operat- 6-47 - - - - -
ing Procedure
6.7.3 Related Parameters 6-49 - - - - -
6.8 Servo Gain Adjustment Application Function 6-50 - - - - -
6.8.1 Feedforward Reference 6-51 - - - - -
6.8.2 Torque Feedforward 6-52 - - - - -
6.8.3 Speed Feedforward 6-53 - - - - -
6.8.4 Proportional Control Operation (Propor- 6-54 - - - - -
tional Operation Reference)
6.8.5 Using the Mode Switch (P/PI Switching) 6-55 - - - - -
6.8.6 Switching Gain Settings 6-59 - - - - -
6.8.7 Torque Reference Filter 6-63 - - - - -
6.8.8 Position Integral Time Constant 6-65 - - - - -
6.8.9 Friction Compensation 6-66 - - - - -
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Analog Rotary Manual Other Documents Supplement
Notes
Chapter/Section Page Name %Z?;’iit;}r:/ Page || Section | Page
Chapter | 7.1 List of Utility Functions 7-2 - - - - -
7 7.2 Alarm History Display (Fn000) - Operator | 3.3.1 3-8to - -
3-9
7.3 JOG Operation (Fn002) - Operator 3.3.2 3-10 - -
to
3-13
7.4 Origin Search (Fn003) - Operator 3.3.3 3-14 - -
to
3-16
7.5 Program JOG Operation (Fn004) - Operator | 3.3.4 3-17 - -
to
3-19
7.6 Initializing Parameter Settings (Fn005) - Operator | 3.3.5 3-20 - -
to
3-21
7.7 Clearing Alarm History (Fn006) - Operator | 3.3.6 3-22 - -
to
3-23
7.8 Manual Zero-adjustment of Analog Monitor - Operator | 3.3.11 3-32 - -
Output (FnOOC) to
3-34
7.9 Manual Gain-adjustment of Analog Monitor - Operator | 3.3.12 | 3-35 - -
Output (FnOOD) to
3-37
7.10 Automatic Offset-Signal Adjustment of the - Operator | 3.3.13 | 3-38 - -
Motor Current Detection (FNOOE) to
3-39
7.11 Manual Offset-Signal Adjustment of the - Operator | 3.3.14 | 3-40 - -
Motor Current Detection (FnOOF) to
3-42
7.12 Write Prohibited Setting (Fn010) - Operator | 3.3.15 | 3-43 - -
to
3-45
7.13 Servomotor Model Display (Fn011) - Operator | 3.3.16 | 3-46 - -
to
3-47
7.14 Software Version Display (Fn012) - Operator | 3.3.17 | 3-48 - -
7.15 Resetting Configuration Error of Option Operator | 3.3.19 | 3-51 - -
Card (Fn014) to
3-52
7.16 Vibration Detection Level Initialization - Operator | 3.3.20 | 3-53 - -
(Fn01B) to
3-54
7.17 Display of SERVOPACK and Servomotor ID - Operator | 3.3.21 3-55 - -
(FnO1E) to >
3-56 _S
7.18 Display of Servomotor ID in Feedback - Operator | 3.3.22 | 3-57 - - o
Option Card (Fn01F) to o
3-59 =
7.19 EasyFFT (Fn206) - Operator | 3.3.32 | 3-101 - - :
to =
3-104
7.20 Online Vibration Monitor (Fn207) - Operator | 3.3.33 | 3-105 - -
to
3-107
7.21 Origin Setting (Fn020) - Operator | 3.3.23 | 3-60 - -
to
3-61
7.22 Software Reset (Fn030) - Operator | 3.3.24 | 3-62 - -
to
3-63




Analog Rotary Manual Other Documents Supplement
Notes
Chapter/Section Page Name (:Sr(]:;‘gitc?r:/ Page || Section | Page
Chapter | 8.1 List of Monitor Modes - - - - - -
8 8.2 Operation in Monitor Mode - - - - - - Not applicable.
8.3 Reading 32-bit Decimal Displays - - - - - - Not applicable.
8.4 Monitoring Input Signals - - - - - -
8.4.1 Checking Input Signal Status - - - - - - Not applicable.
8.4.2 Interpreting Input Signal Display Status - - - - - - Not applicable.
8.4.3 Input Signal Display Example - - - - - - Not applicable.
8.5 Monitoring Output Signals - - - - - - Not applicable.
8.5.1 Checking Output Signal Status - - - - - - Not applicable.
8.5.2 Interpreting Output Signal Display Status - - - - - - Not applicable.
8.5.3 Output Signal Display Example - - - - - - Not applicable.
8.6 Monitor Display at Power ON — — — — - - Not applicable.
8.7 Monitoring 1/O Signals - - - - - - Not applicable.
Chapter | 9.1 System Configuration and Connection Exam-| 9-2 - - - - -
9 ple for SERVOPACK with Fully-closed Loop
Control
9.1.1 System Configuration 9-2 - - - - -
9.1.2 Internal Configuration of Fully-closed 9-3 - - - - -
Loop Control
9.1.3 Serial Converter Unit 9-4 - - - - -
9.1.4 Analog Signal Input Timing 9-5 - - - - -
9.1.5 Connection Example of External Encoder 9-6 - - - - -
by Heidenhain
9.1.6 Connection Example of External Encoder 9-7 - - - - -
by Mitutoyo
9.1.7 Connection Example of External Encoder 9-8 - - - - -
by Renishaw
9.1.8 Encoder Output Pulse Signals from SER-| 9-9 - - - - -
VOPACK with a External Encoder by
Renishaw
9.2 Related Parameters 9-10 - - - - -
9.2.1 Setting Order of Related Parameters 9-10 - - - - -
9.2.2 Speed Feedback Method during Fully- 9-10 - - - - -
closed Loop Control
9.2.3 Motor Rotation Direction 9-10 - - - - -
9.2.4 Sine Wave Pitch (Frequency) for an 9-12 - - - - -
External Encoder
9.2.5 Number of Encoder Output Pulses (PAO, | 9-13 - - - - -
PBO, and PCO) from the SERVOPACK
9.2.6 Electronic Gear 9-14 - - - - -
9.2.7 Alarm Detection 9-14 - - - - -
9.2.8 Analog Monitor Signal 9-15 - - - - -
Chapter | 10.1 Alarm Displays 10-2 - - - - -
10 10.1.1 List of Alarms - - - - - — [ Will be included in
the new manual.
10.1.2 Troubleshooting of Alarms - Setup 6.1 73 to - -
Rotary 99
10.2 Warning Displays 10-22 - - - - -
10.2.1 List of Warnings 10-22 - - - - -
10.2.2 Troubleshooting of Warnings 10-23 - - - - -
10.3 Troubleshooting Malfunction Based on - Setup 6.2 100to - -
Operation and Conditions of the Servomo- Rotary 107
tor

10
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Analog Rotary Manual

Other Documents

Supplement

Notes
Chapter/Section Page Name CSZ?;%EI:/ Page || Section | Page
Chapter | 11.1 Connection to Host Controller - - - - - -
" 11.1.1 Example of Connection to MP2200/ - - - - - - Not applicable.
MP2300 Motion Module SVA-01
11.1.2 Example of Connection to MP920 4- - - - - - - Not applicable.
axes Analog Module SVA-01
11.1.3 Example of Connection to OMRON's - - - - - - Not applicable.
Motion Control Unit
11.1.4 Example of Connection to OMRON's - - - - - - Not applicable.
Position Control Unit
11.1.5 Connection to MITSUBISHI's AD72 - - - - - - Not applicable.
Positioning Unit (SERVOPACK in Speed
Control Mode)
11.1.6 Connection to MITSUBISHI's AD75 - - - - - - Not applicable.
Positioning Unit (SERVOPACK in Posi-
tion Control Mode)
11.2 List of Parameters 11-8 - - - - -
11.2.1 Utility Functions 11-8 - - - - -
11.2.2 Parameters - - - — MIR-13| 26
11.3 Monitor Modes - - - - - - Will be included in
the new manual.
11.4 Parameter Recording Table - - - - - - Not applicable.
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MIIR-1

B Status Display on Panel Operator

Bit data
ON
@___
@//_./@

(1) Bit Data Display

shs\irtr?%Sittri]znﬁzzre Bit Data Display Contents
©) Motor rotation detection | Lit when the servomotor is being rotated.
® Servo ON/OFF Lit when the servo is OFF.
Unlit when the servo is ON.
©) Reference input detection | Lit when a reference is being input.
@ CONNECT completion Lit when the connection is completed.

(2) Signal Display for Overtravel Prevention
The following figure shows the overtravel prevention signal on the indicator on the front panel of the SERVO-

PACK.
* Forward run prohibited signal

Status
r Display — > P _w

» Reverse run prohibited signal
Status
r Display - _1

(3) Alarm and Warning Display

The following figure shows how the alarm or warning codes are displayed letter by letter on the indicator on the
front panel of the SERVOPACK.

Example : Alarm A.E60
Status Display—» Unlit—»H,— Unlit —» £ —» Unlit—»5— Unlit—»[ ]—» Uniit —‘
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MIIR-2

B |/O Signal (CN1) Names and Functions
(1) Input Signals

Signal Name Pin No. Function
Com- | /DEC 9 Homing deceleration limit switch signal:
mon Connects the deceleration LS (limit switch) for homing.
P-OT 7 Forward run prohibited signal | Overtravel prevention signal:
N-OT ] Reverse run prohibited signal | Stops servomotor when movable part travels
beyond the allowable range of motion.
/EXT1 to 10 External latch signals 1, 2, and 3:
EXT3 1 Connects the external signals that latch the current FB pulse counter.
JEXT2 >
/[EXT3
+24VIN Control power supply for sequence signal:
6 Users must provide +24 V power supply. Allowable voltage fluctuation
range: +11 to +25 V
BAT (+) 14 Battery input for absolute encoder:
BAT (-) 15 Used for absolute encoder battery input when a battery unit is not used.
/SI0 General-purpose sequence input signal:
13 Monitored in the I/O monitor field of MECHATROLINK/MECHATROLINK-
1L

Note: 1. The functions allocated to /DEC, P-OT, N-OT, /EXT1, /EXT2, and /EXT3 input signals can be
changed by setting the parameters.

2. For forward/reverse run prohibited, the SERVOPACK processing for stopping is executed by the
software. As the safety specifications of some applications may not satisfy local safety require-
ments, add the external safety circuits as required.

3. The signal /SIO (pin No. 13) can be monitored as a general-purpose input with the
MECHATROLINK/MECHATROLINK-II.

(2) Output Signals

Signal Name Pin No. Function
Com- | ALM+ 3 Servo alarm signal:
mon | ALM- 4 Turns OFF when an error is detected.
/BK+ (/1SO1+) 1 Brake interlock signal:
/BK- (/SO1-) 2 Controls the brake. The brake is released when the signal is ON.
/SO2+ 23 General-purpose output signal:
/SO2- 24 A function can be allocated by setting the parameter. >
/SO3+ 25 E
/SO3- 26 o
FG Shell Connected to the frame ground if the shield wire of the I/O signal cable is con- s
nected to the connector shell. .
=

Note: The output signals /SO1, /SO2, and /SO3 can be used as the output signal /COIN, /V-CMP, /TGON,
/S-RDY, /CLT, /VLT, /BK, /WARN, or /NEAR by setting the parameter Pn50E, Pn50F, or Pn510.

13



MIR-3

B |/O Signal Connector (CN1) Terminal Layout

The following diagram shows the layout of the CN1 terminals.

" (8014 output 14| BAT() 7| PRTE ()
5 (I/38K0-1 ) Brake interlock 15| BAT(-)"2 | Battery (-)
-) |output input
3| ALM+ |Servo alarm P 16/ SG Signal P
gnal ground -
output Servo alarm 17 PG dividing
4| ALM- 1 Ctput PG dividing FAO putse (Phase-A)
5 Control power 18| /PAO pultset(Phase-A) PG dividing
6| +24VIN |[supply for sequence ;Lép: T 19| PBO pulse (Phase-B)
i signal input ividing output
7|P-OT | Forward run 20[/PBO  |pulse (Phase-B) T
(/SI1) | prohibited input PG dividing
g|N:OT | Reverse run output 21| PCO pulse (Phase-C)
i /S12) prohibited input wvidi
/DEC Homing ( PG dividing output
9 (1813) deceleration 22| /IPCO pulse (Phase-C)
switch input /JEXT1 | External latch output «1 | General-purpose
101 ysia) | signal 1 input 23) 1802+ ot
/EXT2 |External latch | |(S4) |signal1inpu General-purpose inpu
1| ysI5)  |signal 2 input 24| /S02-"" |.
9 p input
/EXT3 | External latch P «1 |General-purpose
G | 12 (/S16) signal 3 input G | 25|/S03+ input
eneral-purpose .1 |General-purpose
13 /810 input 26| /SO3-"" |input PuP

* 1. Make the signal allocations using parameters.
* 2. Connect a battery to CN1 or to a battery case. Connecting both batteries creates a loop circuit that is
dangerous between the two batteries.
Note: 1. The connector shell is connected to the FG (frame ground)
2. Do not use the unused terminals.

MII R-4

B Input Circuit Signal Allocation

The functions allocated to sequence input signal circuits can be changed. CN1 connector input signals are allo-
cated with the factory settings as shown in the following table.

In general, allocate signals according to the standard settings in the following table.

CN1 Input Factory Setting
Connector | Terminal Symbol Name
Terminal Name
Numbers
13 S10 — — -
b
SI1 P-OT Forward run prohibited E
SI2 N-OT Reverse run prohibited
SI3 /DEC Homing deceleration limit switch nl
10 SI14 /EXT1 External latch signal 1 =
11 SI5 /EXT2 External latch signal 2
12 S16 /EXT3 External latch signal 3

The following table shows the factory settings for input signal selections 1 to 5.

Input Signal Selections 1 Factory Setting:
1881

Input Signal Selections 2 Factory Setting:
8882

Input Signal Selections 5 Factory Setting:
6543

14



(1) Examples of Input Signal Allocation

The procedure used to allocate sequence input signals is described using the P-OT (forward run prohibited) sig-
nal as a typical example.

SERVOPACK

CN1
P-OT L 13 (SI0) CN1-7 is factory set for

R | the P-OT input signal
E— | 7 (SI1 put signat
Determines = &

terminal  1----- > b_8(SI2)

1
allocation = !----- > ——9(SI3) Any terminal from CN1-8 to
for input P »> a>—10 (S14) 13 can be allocated to the
signals. S » s 11(SI5) P-OT signal through the

1

[ 12(s16) Pn50A.3 setting.

Parameter Description Remarks

ON when CN1-13 input signal is ON (L-level) Signal Polarity in reverse run: None

ON when CN1-7 input signal is ON (L-level) Example: Forward run prohibited signal (P-
ON when CN1-8 input signal is ON (L-level) OT) is valid when high (OFF).

ON when CN1-9 input signal is ON (L-level)
ON when CN1-10 input signal is ON (L-level)
ON when CN1-11 input signal is ON (L-level)
ON when CN1-12 input signal is ON (L-level)

Sets signal ON Set the forward run prohibited signal (P-
Sets signal OFF OT) so that it is always valid or always
invalid.

O N| OO M| W[N] —=|O

ON when CN1-13 input signal is OFF (H-level)
ON when CN1-7 input signal is OFF (H-level) Example: Forward run prohibited signal (P-
ON when CN1-8 input signal is OFF (H-level) OT) is valid when low (ON).

ON when CN1-9 input signal is OFF (H-level)
ON when CN1-10 input signal is OFF (H-level)
ON when CN1-11 input signal is OFF (H-level)
ON when CN1-12 input signal is OFF (H-level)

Signal Polarity in reverse run: Available>k

m|O|O|m| >|©

M

* Settings 9 through F can be used to reverse signal polarity.

IMPORTANT 1. Signals are input with OR logic when multiple signals are allocated to the same input circuit.

2. Ifreverse polarity is set for the Forward Run Prohibited or Reverse Run Prohibited signals, the operation
may not be safe if broken signal lines occur. You must confirm operational safety when using this func-
tion.

As shown in the table above, the P-OT signal can be allocated to any input terminal from CN1-7 to CN1-
13. P-OT is always ON when Pn50A.3 is set to 7, and so the SERVOPACK will always be in forward run
prohibited status.

The P-OT signal is not used when Pn50A.3 is set to 8. This setting is used in the following instances.
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* When terminal CN1-7 is to be replaced by another input signal.
* When the forward run prohibited (P-OT) is temporarily disabled for trial or normal operation.
* In case of system configuration where forward run prohibited (P-OT) function is not needed.

INFO & The forward run prohibited (P-OT) and the reverse run prohibited (N-OT) input signals are valid when OFF (high level).
“ The input terminals must therefore be wired so that these signals remain ON (low level) in systems where they are not
required. The need to wire these terminals can be eliminated by setting the Pn5S0A.3 to 8.

15



(2) Allocating Other Input Signals

Input signal allocation can be changed as shown below.

Input Signal Parameter Description
Name Number | Setting
Forward Run Prohibited PnS0A.3 0 ON when CN1-13 input signal is ON (L-level)
(P-OT) 1 ON when CN1-7 input signal is ON (L-level)
2 ON when CN1-8 input signal is ON (L-level)
3 ON when CN1-9 input signal is ON (L-level)
4 ON when CN1-10 input signal is ON (L-level)
5 ON when CN1-11 input signal is ON (L-level)
6 ON when CN1-12 input signal is ON (L-level)
7 Sets signal ON
8 Sets signal OFF
9 ON when CN1-13 input signal is OFF (H-level)
A ON when CN1-7 input signal is OFF (H-level)
B ON when CN1-8 input signal is OFF (H-level)
C ON when CN1-9 input signal is OFF (H-level)
D ON when CN1-10 input signal is OFF (H-level)
E ON when CN1-11 input signal is OFF (H-level)
F ON when CN1-12 input signal is OFF (H-level)
Reverse Run Prohibited Pn50B.0 OtoF Same as above.
(N-OT)
Forward Current Limit Pn50B.2 OtoF Same as above.
(/P-CL)
Reverse Current Limit Pn50B.3 OtoF Same as above.
(/N-CL)
Homing Deceleration LS Pn511.0 OtoF Same as above.
(/DEC)
External Latch Signal 1 Pn511.1 0to3 Sets signal OFF
(/EXT1) 4 ON when CN1-10 input signal is ON (L-level)
ON when CN1-11 input signal is ON (L-level)
ON when CN1-12 input signal is ON (L-level)
Sets signal ON
8to C Sets signal OFF
D ON when CN1-10 input signal is OFF (H-level) E‘
E ON when CN1-11 input signal is OFF (H-level) S
F ON when CN1-12 input signal is OFF (H-level) E
External Latch Signal 2 Pn511.2 OtoF Same as above. =
(/EXT2) 0
External Latch Signal 3 Pn511.3 OtoF Same as above. =
(/EXT3)

16



MIR-5

B Output Circuit Signal Allocation
Output signal functions can be allocated to the sequence signal output circuits shown below.
In general, allocate signals according to the standard settings in the following table.

CN1 Output Factory Setting
Connector Terminal Name Symbol Name
Terminal Numbers
SO1 /BK+(/SO1+) General-purpose signal
2 /BK-(/SO1-) output 1
23 S0O2 /SO2+ General-purpose signal
24 /SO2- output 2
25 SO3 /SO3+ General-purpose signal
26 /SO3- output 3

The output signal selection parameters and their factory settings are shown below.

Output Signal Selections 1 Factory
Setting:
0000

Output Signal Selections 2 Factory
Setting:
0100

Output Signal Selections 3 Factory
Setting:
0000

(1) Setting of Output Signal Allocation

Select the CN1 connector terminals that will output the signals according to the parameter setting.

Pn50E.O to Pn510.0
1

SO1(CN1-1,2)
Output 2
signal 5 S02(CN1-23, 24)
SO3(CN1-25, 26)
Output Signal Parameter Description
Number Setting

Positioning Completed Pn50E.0 0 Disabled (Not used for the output signal on the left.) E‘
(/COIN) 1 Outputs the signal on the left from the CN1-1 and 2 output terminal. -og

2 Outputs the signal on the left from the CN1-23 and 24 output terminal. o

3 Outputs the signal on the left from the CN1-25 and 26 output terminal. =]
Speed Coincidence Detection | Pn50E.1 Oto3 Same as above EI
(/V-CMP)
Rotation Detection Pn50E.2 Oto3 Same as above
(/TGON)
Servo Ready Pn50E.3 Oto3 Same as above
(/S-RDY)
Torque Limit Detection Pn50F.0 Oto3 Same as above
(/CLT)
Speed Limit Detection Pn50F.1 Oto3 Same as above
(/VLT)
Brake Interlock Pn50F.2 O0to3 Same as above
(/BK)
Warning Pn50F.3 O0to3 Same as above
(/WARN)
Near Pn510.0 0to3 Same as above
(/NEAR)

17



N Signals are output with OR logic when multiple signals are allocated to the same output circuit. Signals that are not used
INFO . .
% are invalid.

(2) Output Signal Reversal

The following parameter can be used to reverse the signals output on output terminals SO1 to SO3.

Output Signal Reversal Settings [Speed| [Position] [Torque]
Setting Range Setting Unit Factory Setting When Enabled
- - 0000 After restart

The settings specify which of the connector CN1 output signals are to be reversed.

Output Terminals Parameter Description
Number Setting

SO1 (CN1-1, 2) Pn512.0 0 Output signal not reversed.
1 Output signal reversed.

SO2 (CN1-23, 24) Pn512.1 0 Output signal not reversed.
1 Output signal reversed.

SO3 (CN1-25, 26) Pn512.2 0 Output signal not reversed.
1 Output signal reversed.

MIR-6

B Interface Circuit
This section shows examples of SERVOPACK I/O signal connection to the host controller.

(1) Sequence Input Circuit Interface

CNI1 connector terminals 6 to 13 is explained below.
The sequence input circuit interface connects through a relay or open-collector transistor circuit. Select a low-
current relay otherwise a faulty contact will result.

Relay Circuit Example Open-collector Circuit Example
SERVOPACK SERVOPACK >
S
©
3.3kQ °

1 - -

J_— v K iy v K =
| /DEC, etc. \ | N , \/DEC.etc. ——+t <

Note: The external power supply (24 VDC) needs the capacity of 50 mA and more.

18



(2) Sink Circuit and Source Circuit
The SERVOPACK’s I/O circuit uses a bidirectional photocoupler. Select either the sink circuit or the source cir-
cuit according to the specifications required for each machine.

Sink Circuit Source Circuit

24V 24V
+ - SERVOPACK input + -

SERVOPACK input

1

SO ZE|
-

EZE|

—
—

‘_/_i_r': @ v A3

N

I W 1 2

1

MIR-7

B Output Circuit Interface
There are two types of SERVOPACK output circuits:

(1) Line Driver Output Circuit
CNI connector terminals, 17-18 (phase-A signal), 19-20 (phase-B signal), 21-22 (phase-C signal) are explained

below.
Encoder serial data converted to two-phase (phases A and B) pulse output signals (PAO, /PAO, PBO, /PBO) and
origin pulse signals (PCO, /PCO) are output via line-driver output circuits. Connect the line-driver output circuit

through a line receiver circuit at the host controller.

(2) Photocoupler Output Circuit
Photocoupler output circuits are used for servo alarm (ALM), break interlock (/BK), and other sequence output
signal circuits. Connect a photocoupler output circuit through a relay or line receiver circuit.

Relay Circuit Example Line Receiver Circuit Example

SERVOPACK
5 to 24 VDC SERVOPACK 510 12 VDC

JiE % = >
o T
i

Note: The maximum allowable voltage and current capacities for photocoupler output circuits are as follows.

* Voltage: 30 VDC
e Current: 50 mA DC

ol

o
<
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MIR-8

B Electronic Gear
(1) Encoder Resolution

SGMOV-O00O000000 (Servomotor model)

7

Serial Encoder Specifications

Symbol Specification Encoder Resolution
A 13-bit incremental 8192
3 20-bit absolute 1048576
D 20-bit incremental 1048576

(2) Electronic Gear
The electronic gear enables the workpiece travel distance per input reference pulse from the host controller to be
set to any value. The minimum position data moving a load is called a reference unit.

When the Electronic Gear When the Electronic Gear Is Used

Is Not Used

Workpiece

Workpiece
Reference unit: 1um

/:l:ﬂ] 7 7 | % ] /':':ﬂ] 7 ] [T
Encoder resolution Ball screw pitch: 6 mm Encoder resolution
piteh: (20-bit): 1048576 Ball screw pitch: 6 mm

(20-bit): 1048576

To move a workpiece 10 mm: To move a workpiece 10 mm using reference units:

The reference unit is 1 um. Therefore,

to move the workpiece 10 mm (10000 pm),
1 pulse =1 um, so

10000/1=10000 pulses.

Input 10000 pulses as reference pulses.

1 revolution is 6 mm. Therefore,

10 + 6 =1.6666 revolutions

1048576 pulses is 1 revolution. Therefore,
1.6666 x 1048576 = 1746928 pulses

1746928 pulses are input as reference pulses.
The equation must be calculated at the

host controller.

(3) Electric Gear Ratio
Set the electric gear ratio using Pn20E and Pn210.

Electronic Gear Ratio (Numerator) o
Classification
Pn20E Setting Range Setting Unit Factory Setting When Enabled
1 to 1073741824
© 7307 - 4 After restart Setup
27
Electronic Gear Ratio (Denominator) o
Classification
Pn210 Setting Range Setting Unit Factory Setting When Enabled
1 to 1073741824
© (;307) - 1 After restart Setup

If the deceleration ratio of the motor and the load shaft is given as n/m where m is the rotation of the motor and n
is the rotation of the load shaft,

Electronic gear ratio: — = =

Pn20E Encoder resolution

A Pn210

Travel distance per load

shaft revolution (reference units)

m
X —

D

Electronic gear ratio setting range: 0.001 < Electronic gear ratio (B/A) < 1000
If the electronic gear ratio is outside this range, a parameter setting error (A.040) will be

output, and the SERVOPACK will not operate properly. In this case, modify the load con-
figuration or reference unit.

IMPORTANT
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(4) Procedure for Setting the Electronic Gear Ratio
Set value electric gear differs depending on the machine specifications. Use the following procedure to set the

electronic gear ratio.

Step Operation

Check machine specifications.

! Check the deceleration ratio, ball screw pitch, and pulley diameter.

Check the encoder resolution.
Check the encoder resolution for the servomotor used.

Determine the reference unit used.
3 Determine the reference unit from the host controller, considering the
machine specifications and positioning accuracy.

Calculate the travel distance per load shaft revolution.
4 Calculate the number of reference units necessary to turn the load shaft one
revolution based on the previously determined reference units.

Calculate the electronic gear ratio.
Use the electronic gear ratio equation to calculate the ratio (B/A).

Set parameters.
Set parameters Pn20E and Pn210 using the calculated values.

(5) Electronic Gear Ratio Equation

Refer to the following equation to determine the electric gear ratio.

Servomotor W
n

+——>
Reference pulse B @ Position| [Speed Pitch = P (mm/rev)
—_— = —»@ loop  [[loop || @

A
AL (mm/P) m
_Resolution
AQ (mm/P) : Reference unit Pa (Plrev)
PG (Plrev)  : Encoder resolution

P (mm/rev) : Ball screw pitch

M. Gear ratio
n

nxP B
AQ X (T) =PG xm
(E): PG xmxAQ _ PG m Set A and B with the following parameters.
A nx P P " [A]: Pn210 [B]: Pn20E
AL
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MIR-9

B Operation Sequence When Being Servo ON

Motor control using a host controller is performed using motion commands only while the SERVOPACK is
Servo ON (while current flows to the motor). While the SERVOPACK is Servo OFF (while current to the motor
is interrupted), management of a position data is performed by the SERVOPACK so that the reference coordinate
system (POS, MPOS) and FB coordinate system (APOS) are equal. In order to send appropriate motion com-
mands, it is necessary to use the SMON command after the SERVOPACK changes to Servo ON to read the Servo

reference coordinate (POS) and send an appropriate reference position.

B Operation Sequence When OT (Overtravel Limit Switch) Signal Is Input

When the OT signal is input, the SERVOPACK prohibits rotation in the OT signal direction. This is performed as
specified in parameter Pn001, and the SERVOPACK continues to control the motor while this rotation is prohib-
ited. Use the following sequence for processing or canceling when the OT signal is input.

(1) Processing When the OT Signal Is Input
1. Monitor the OT signal or send a stop command if the OT signal will be input. Use either of the following stop

commands.

¢ Interpolation command (INTERPOLATE, LATCH):
The interpolation command keeps the interpolation position, then stops. As an alternative, send the HOLD

command or SMON command.
* Movement reference (POSING etc.) command other than the interpolation command:

Send the HOLD command.

2. Use the output complete flag (DEN = 1) to confirm the completion of SERVOPACK OT processing. By also
confirming that PSET = 1, it is possible to detect motor stopping with absolute certainty. The command used

in number 1 above is held until these flags are complete.

(2) OT Cancellation (Retraction)
OT cancellation (retraction) is performed with a movement command. Read out the current reference position
POS and reset the reference coordinate system of the correct controller. Then execute a retraction command.

B Operation Sequence At Emergency Stop (Main Circuit OFF)
After detecting SVON or PON bit which in STATUS field of response data was turned OFF, send the SV_OFF
command. The SERVOPACK status is monitored by using the SMON command and so on during emergency

stop.

22

>
S
©
et
(e)
o
-
=




MIR-10

B Absolute Encoders

Absolute SERVOPACK
encoder
#2
1 | Light < CN2
blue PS 5
( Whitel PS5
Tight
@ blue
Red pasv,) 1 PG5V
(Blackt PGOV,) 2
PGOV
0.33mm?
CN1
Orange BAT(+),) 3 14 ) BAT (+)
White/ | /! BAT(),) 4 15 ). BAT () = Battery*3
orang
N Connector
I shell D7 D
Connector
(Shell) @| shell T

#1 The pin numbers for the connector wiring differ depending on the servomotors.

#2 Z : represents twisted-pair wires.
\\1_,

*3 When using an absolute encoder, the backup power is supplied from the battery
on the host controller. If the backup power is not supplied from the battery
on the host controller, use an encoder cable with a battery unit JZSP-BAO1.

B CN2 Encoder Connector Terminal Layout

1 PG5V PG power supply D) PGOV PG power supply
+5V ov
3 BAT (+) | Battery (+) 4 BAT (-) Battery (-)
(For an absolute encoder) (For an absolute encoder)
5 PS PG serial signal input 6 /PS PG serial signal input
SHELL | Shield - - - -

MIIR-11

B Absolute Encoder Setup
Perform the setup operation for the absolute encoder in the following circumstances:
* When starting the machine for the first time.
* When an encoder backup error (A.810) occurs.
* When an encoder checksum error (A.820) occurs.
* When the multiturn data of absolute encoder is to be set to within one rotation pulses.
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Perform the setup using a digital operator. The absolute encoder can also be initialized by using a
MECHATROLINK-II Adjusting (ADJ) command.

IMPORTANT 1. The absolute encoder setup operation is only possible when the SERVOPACK is Servo OFF.

2. Ifthe following absolute encoder alarms are displayed, perform the setup to reset the alarm. The alarm
cannot be reset by a MECHATROLINK Clear Alarm or Warning (ALM_CLR) command.

* Encoder backup alarm (A.810)
* Encoder checksum alarm (A.820)
If any other encoder-related alarm occurs, turn OFF the power to reset the alarm.

3. The multiturn data will be -1, 0, or +1 after the setup operation. It depends the motor (encoder) itself and
the position where the setup is performed.
At setup, read the multiturn data and initial incremental pulse number.
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MIR-12

B Multiturn Limit Setting

/A WARNING

» Changing the multiturn limit may change the absolute position data. Be sure to set the multiturn
limit following the controller’s designation.

« If the Multiturn Limit Disagreement (A. CCO) alarm occurs, check the setting of parameter Pn205 in
the SERVOPACK to be sure that it is correct.
If FnO13 is executed when an incorrect value is set in Pn205, an incorrect value will be set in the encoder.
The alarm will disappear even if an incorrect value is set, but incorrect positions will be detected. The
machine will move to an unexpected positions, resulting in damages to the machine or in a fatal accident.

When implementing absolute detection systems for machines that turn m times in response to n turns in the load
shaft, such as circular tables, it is convenient to reset the multiturn data from the encoder to 0 every m turns. The
Multiturn Limit Setting allows the value m to be set for the encoder.

Select the absolute encoder usage with the following parameter.

“0” in Pn002.2 must be set in order to enable the absolute encoder.

Parameter Description
n.00000O | Use the absolute encoder as an absolute encoder.

n.O0100 | Use the absolute encoder as an incremental encoder.

The multiturn limit is set in the SERVOPACK using the following parameter.

Multiturn Limit Setting [Speed| [Position] [Torque]
Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 1rev 65535 After restart

If the Multiturn Limit Setting is set to 65535 (factory setting), the multiturn data will vary from -32768 to 32767.
If any other value is set, the multiturn data will vary from O to the setting of Pn205.

If the servomotor rotates in the negative direction from 0, the multiturn data will change to the value set in
Pn205. If the servomotor rotates in the positive direction from the value set in Pn205, the multiturn data will
change to 0. Set Pn205 tom - 1.

INFO 1. The setting is enabled by turning OFF the control power and turning it ON again.
2. When using a SGMCS direct-drive servomotor, be sure to set Pn205 to 0.

Change the setting using the following procedure.

1. Change the multiturn limit setting (Pn205), and then turn OFF the SERVOPACK control power and turn it %
ON again. The alarm A.CCO occurs. The multiturn limit value for the encoder is setting 65535, the same °
as for the SERVOPACK s factory setting. Therefore, if only the multiturn limit value for the SERVO- o
PACK is changed, the alarm occurs. =]
Alarm Name: Multiturn Limit Disagreement EI

Alarm Display Explanation
A.CCO The multiturn limit values for the encoder and SERVOPACK are different.

2. The multiturn limit value for the encoder must be set to the same value as that for the SERVOPACK.
Change the multiturn limit value for the encoder using the following procedure.

Use a digital operator for the following operation. This operation is enabled only while the alarm A.CCO
occurs.
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Operation Key Display Description
Mogg A.CCO -FUNCTION- Open the Utility Function Mode main menu and select
Fno12 Fn013.
ALY Fn013
FnO016
FnO017
oATA A.CCO Press the [ |Key.
Multiturn Limit The display is switched to the setting display of Fn013
Set (Multi-turn Limit Value Setting Change When a Multi-
Start : [DATA] turn Limit Disagreement Alarm (A.CCO0) Occurs).
Return: [ SET ] Note: If the display is not switched and "NO-OP" is displayed
in the status display, the Write Prohibited Setting
(Fn010 =0001) i s set. Check the setting and reset.
OATA Done Press theKey to set the multi-turn limit value.
Multiturn Limit When the setting is completed, "Done" is displayed in the
Set status display. Turn the power OFF then ON to update the
Start [DATA] multi-turn limit setting.
Return: [SET] Note: Press the Key not to set the value. The display
returns to the Utility Function Mode main menu.
Turn OFF the power, and then turn it ON again to make the setting valid.

(N
INFO(I
.'

The multiturn limit setting in the encoder can be changed only while the Multiturn Limit Disagreement (A.CCO0) has
occurred. The setting is enabled by turning OFF the control power and turning it ON again.

B Absolute Encoder Home Position Offset

When an absolute encoder is used, the offset between the encoder position and the zero position (APOS) can be

set.

Pn808

Settings are as shown in the following figure. To set encoder position (X) as the zero position (0), set Pn808 to -

X.

Absolute Home Position Offset
Setting Range Setting Unit Factory Setting When Enabled
-1073741823 to 1073741823 1 reference unit 0 Immediately

Zero point

Zero point (APOS)

Encoder position: X

Encoder position

Encoder position: Zero point
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MIR-13

B Parameter List <M-1II Rotary>

Parameter Setting | Setting | Factory P
No. ITglt Name Unit Range | Setting When Enabled Classification
Pn000 Basic Function Select Switch 0 - 0000hto | 0000h | After restart™” Setup
00B3h
0 Direction Selection - Oto3 0
0 Sets CCW as forward direction.
1 Sets CW as forward direction (Reverse Rota-
tion Mode)
Pn001 Application Function Select Switch 1 - 0000hto | 0000h After restart’! Setup
1122h
0 Servo OFF or Alarm G1 Stop Mode - Oto2 0
0 Stops the motor by applying DB (dynamic
brake).

1 Stops the motor by applying dynamic brake
(DB) and then releases DB.

2 Makes the motor coast to a stop state without
using the dynamic brake (DB).

1 Overtravel (OT) Stop Mode - Oto2 0

0 Same setting as Pn001.0 (Stops the motor by
applying DB or by coasting).

1 Sets the torque of Pn406 to the maximum
value, decelerate the motor to a stop, and then
sets it to servolock state.

2 Sets the torque of Pn406 to the maximum
value, decelerates the motor to a stop, and
then sets it to coasting state.

2 AC/DC Power Input Selection - 0,1 0

0 Not applicable to DC power input: Input AC
power supply through L1, L2, (and L3) termi-
nals.

1 Applicable to DC power input: Input DC power
supply between B1/ + and -, or input DC power
supply between B1/ + and - or between P/+ and

3 Warning Code Output Selection - 0,1 0
0 ALO1, ALO2, and ALO3 output only alarm
codes.

1 ALO1, ALO2, and ALO3 output both alarm
codes and warning codes. While warning
codes are output, ALM signal output remains
ON (normal state).

Pn002 Application Function Select Switch 2 - 0000hto | 0000h After restart”! Setup
4113h
0 MECHATROLINK Command Position/Velocity Control - Oto3 0
Option

0 Does not use P_TLIM, NTLIM, TFF.

1 Uses P_TLIM and NTLIM as torque limit inputs.
2 Uses TFF as a torque feedforward.
3

When P-CL, N-CL are "available", uses
P_TLIM and NTLIM as torque limit inputs.

1 Torque Control Option - 0,1 0
0 Does not use V_LIM.
1 Uses V_LIM as a speed limit input.
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2 Absolute Encoder Usage - 0,1 0
0 Uses absolute encoder as an absolute
encoder.
1 Uses absolute encoder as an incremental
encoder.
3 External Encoder Usage - Oto4 0
0 Do not use external encoder.
1 Uses external encoder in forward rotation direc-
tion.

3 Uses external encoder in reversed rotation
direction.
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Parameter Setting | Setting | Factory o
No. I_Digit Name Unit Range | Setting When Enabled Classification
Pn006 Application Function Select Switch 6 - 0000hto | 0002h Immediately Setup
005Fh
0 | Analog Monitor 1 Signal Selection - 00 to 5F 2
! 00 Motor speed (1V/1000min™")
01 Speed reference (1V/1000min™")
02 | Torque reference (1V/100%)
03 Position error (0.05V/1 reference unit)
04 Position amplifier error (after electronic gears)
(0.05V/ 1 encoder pulse unit)
05 Position reference speed (1V/1000min™")
06 Reserved (Do not use.)
07 Motor load position error (0.01V/1 reference
unit)
08 Positioning completion signal (positioning
completed: 5V, positioning not completed: 0V)
09 | speed feedforward (1V/1000min’")
0A | Torque feedforward (1V/100%)
0B | Active gain (1st gain: 1V, 2nd gain: 2V, 3rd
gain: 3V, 4th gain: 4V)
0C | Completion of position reference (Completed:
5V, Not completed: 0V)
0D External encoder speed (1V/1000min'1)
Pn007 Application Function Select Switch 7 - 0000hto | 0000h Immediately Setup
005Fh
0 | Analog Monitor 2 Signal Selection - 00 to 5F 2
! 0 Motor speed (1V/1000min™")
1 Speed reference (1V/1000min™")
2 Torque reference (1V/100%)
3 Position error (0.05V/1 reference unit)
4 Position amplifier error (after electronic gears)
(0.05V/1 encoder pulse unit)
5 | Position reference speed (1V/1000min™")
6 Reserved (Do not use.)
7 Motor load position error (0.01V/1 reference
unit)
8 Positioning completion signal (positioning
completed: 5V, positioning not completed: 0V)
9 Speed feedforward (1V/1 000min'1)
0A | Torque feedforward (1V/100%)
0B | Active gain (1st gain: 1V, 2nd gain: 2V, 3rd
gain: 3V, 4th gain: 4V)
0C | Completion of position reference (Completed:
5V, Not completed: 0V)
0D External encoder speed (1V/1000min‘1)
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Parameter Setting Setting | Factory

No. ITglt Name Unit Range | Setting When Enabled Classification
Pn008 Application Function Select Switch 8 - 09(1)2?;0 4000h After restart”! Setup
0 Lowered Battery Voltage Alarm/Warning Selection - 0,1 0
0 Outputs alarm (A.830) for lowered battery
voltage.
1 Outputs warning (A.930) for lowered battery
voltage.
1 Function Selection at Main Circuit Voltage Drop - Oto2 0
0 Disables detection of the main circuit voltage
drop.
1 Enables detection of the main circuit voltage
drop.
2 Detects warning and limits torque by Pn424
and Pn425.
2 Warning Detection Selection - 0,1 0
0 Detects warning.
1 Does not detect warning.
Pn009 Application Function Select Switch 9 - 0(())?(1)21;0 0010h | After restart™ Tuning
1 Current Control Method Selection - 0,1 1
0 Current control method 1
1 Current control method 2
2 Speed Detection Method Selection - 0,1 0
0 Speed detection 1
1 Speed detection 2
Pn00B Application Function Select Switch B - 0(%(1)?;1}}0 0000h After restart”! Setup
0 Parameter Display Selection - 0,1 0
0 Setup parameters
1 All parameters
1 Alarm G2 Stop Method Selection - 0,1 0
0 ;St(?.gf the motor by setting the speed reference
0 "0".

1 Same setting as Pn001.0 (Stops the motor by
applying DB or by coasting).

2 Power Supply Method for Three-phase SERVOPACK - 0,1 0
0 Three-phase power supply
1 Single-phase power supply

3 Reserved (Do not change.) - 0,1 0
Pn00OC Application Function Select Switch C - 0000hto | 0000h | After restart” Setup E-
0111h ]
0 | Selection of Test without Motor - 0,1 0 "6
0 Test without motor disabled o«
1 Test without motor enabled HI
1 Encoder Resolution for Test without Motor - 0,1 0 —
0 13 bits
1 20 bits
2 Encoder Type for Test without Motor - 0,1 0
0 Incremental Encoder
1 Absolute Encoder
Pn00OD Reserved (Do not change.) - Oggg?rt}o 0000h | After restart™ Setup
Pn080 Reserved (Do not change.) - 0(;(1)?:1;0 0000h After restart”! Setup
Pn100 Speed Loop Gain 0.1Hz 10 to 400 Immediately Tuning
20000
Pn101 Speed Loop Integral Time Constant 0.01ms 15to 2000 Immediately Tuning
51200
Pn102 Position Loop Gain 0.1/s 21()0()E)o0 400 Immediately Tuning
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Parameter Setting Setting | Factory

No. ITglt Name Unit Range | Setting When Enabled Classification

Pn103 Moment of Inertia Ratio % 0to 100 Immediately Tuning
20000

Pn104 2nd Speed Loop Gain 0.1Hz 10 to 400 Immediately Tuning
20000

Pn105 2nd Speed Loop Integral Time Constant 0.01ms 15to 2000 Immediately Tuning
51200

Pn106 2nd Position Loop Gain 0.1/s 10 to 400 Immediately Tuning
20000

Pn109 Feed Forward Gain % 0to 100 0 Immediately Tuning

Pn10A Feed Forward Filter Time Constant 0.01ms |0 to 6400 0 Immediately Tuning

Pn10B Application Function for Gain Select Switch - 0000hto | 0000h Setup
5334h

0 Mode Switch Selection - Oto4 0 Immediately

0 Uses internal torque reference as the condition
(Level setting: Pn10C)

1 Uses speed reference as the condition (Level
setting: Pn10D)

2 Uses acceleration as the condition (Level
setting: Pn10E)

3 Uses position error pulse as the condition
(Level setting: Pn10F)

4 No mode switch function available

1 Speed Loop Control Method - Oto3 0 After restart™!
0 PI control
1 I-P control
Pn10C Mode Switch (torque reference) % 0 to 800 200 Immediately Tuning
Pn10D Mode Switch (speed reference) min-! Oto 0 Immediately Tuning
10000
Pn10E Mode Switch (acceleration) min-/s 0to 0 Immediately Tuning
30000
Pn10F Mode Switch (position error pulse) reference Oto 0 Immediately Tuning
unit 10000
Pn11F Position Integral Time Constant 0.1ms Oto 0 Immediately Tuning
50000
Pn121 Friction Compensation Gain % 10 to 100 Immediately Tuning
1000
Pn122 2nd Gain for Friction Compensation % 10 to 100 Immediately Tuning
1000
Pn123 Friction Compensation Coefficient % 0to 100 0 Immediately Tuning
Pn124 Friction Compensation Frequency Correction 0.1Hz -10000 0 Immediately Tuning
to 10000
Pn125 Friction Compensation Gain Correction % 1to 1000 100 Immediately Tuning E‘
Pn131 Gain Switching Time 1 ms Oto 0 Immediately Tuning ..‘5
65535 8
Pn132 Gain Switching Time 2 ms 0to 0 Immediately Tuning
65535 =
1
Pn135 Gain Switching Waiting Time 1 ms Oto 0 Immediately Tuning b
65535
Pn136 Gain Switching Waiting Time 2 ms 0to 0 Immediately Tuning
65535
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Parameter Setting | Setting | Factory I
No. I_Digit Name Unit Range | Setting When Enabled Classification
Pn139 Automatic Gain Changeover Related Switch 1 - 0000hto | 0000h Immediately Tuning
0052h
0 Gain Switching Selection Switch - Oto4 0
0 Manual gain switching
Changes gain manually using external input
signals (/G-SEL1, /G-SEL2)
2 Automatic gain switching pattern 1
Changes automatically 1st gain to 2nd gain
when the switching condition A is satisfied.
Changes automatically 2nd gain to 1st gain
when the switching condition B is satisfied.
1 Gain Switching Condition A - Oto5 0
0 Positioning completion signal (/COIN) ON
1 Positioning completion signal (/COIN) OFF
2 NEAR signal (/NEAR) ON
3 NEAR signal (/NEAR) OFF
4 Position reference filter output = 0 and
reference pulse input OFF
5 Position reference pulse input ON
Pn13D Current Gain Level % 100 to 2000 Immediately Tuning
2000
Pn140 Model Following Control Related Switch - 0000hto | 0100h Immediately Tuning
1121h
0 Model Following Control Selection - 0,1 0
0 Does not use model following control.
1 Uses model following control.
1 Vibration Suppression Selection - Oto2 0
0 Does not perform vibration suppression.
1 Performs vibration suppression over the
specified frequency.
2 Performs vibration suppression over two
different kinds of frequencies.
2 Vibration Suppression Adjustment Selection - 0,1 1
0 Does not adjust vibration suppression
automatically using utility function.
1 Adjusts vibration suppression automatically
using utility function.
3 Selection of Speed Feedforward (VFF) or Torque - 0,1 0
Feedforward (TFF)
0 Does not use model following control and exter-
nal speed/torque feedforward at the same time.
1 Uses model following control and external
speed/torque feedforward at the same time.
Pn141 Model Following Control Gain 0.1/s 10 to 500 Immediately Tuning
20000
Pn142 Model Following Control Gain Compensation 0.1% 500 to 1000 Immediately Tuning
2000
Pn143 Model Following Control Bias (Forward Direction) 0.1% 0to 1000 Immediately Tuning
10000
Pn144 Model Following Control Bias (Reverse Direction) 0.1% Oto 1000 Immediately Tuning
10000
Pn145 Vibration Suppression 1 Frequency A 0.1Hz 10 to 500 Immediately Tuning
2500
Pn146 Vibration Suppression 1 Frequency B 0.1Hz 10 to 700 Immediately Tuning
2500
Pn147 Model Following Control Speed Feedforward Compen- 0.1% O0to 1000 Immediately Tuning
sation 10000
Pn148 2nd Model Following Control Gain 0.1/s 10 to 500 Immediately Tuning
20000
Pn149 2nd Model Following Control Gain Compensation 0.1% 500 to 1000 Immediately Tuning
2000
Pn14A Vibration Suppression 2 Frequency 0.1Hz 10 to 800 Immediately Tuning
2000
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Parameter Setting | Setting | Factory —
No. I_Digit Name Unit Range | Setting When Enabled Classification
Pn14B Vibration Suppression 2 Compensation % 10 to 100 Immediately Tuning
1000
Pn160 Anti-Resonance Control Related Switch - 0000hto | 0010h Immediately Tuning
0011h
0 | Anti-Resonance Control Selection - 0,1 0
0 Does not use anti-resonance control.
1 Uses anti-resonance control.
1 Anti-Resonance Control Adjustment Selection - 0,1 1
0 Does not adjust anti-resonance control
automatically using utility function.
1 Adjusts anti-resonance control automatically
using utility function.
Pn161 Anti-Resonance Frequency 0.1Hz 10 to 1000 Immediately Tuning
20000
Pn162 Anti-Resonance Gain Compensation % 1to 1000 100 Immediately Tuning
Pn163 Anti-Resonance Damping Gain % 0 to 300 0 Immediately Tuning
Pn164 Anti-Resonance Filter Time Constant 1 Compensation 0.01ms | -1000 to 0 Immediately Tuning
1000
Pn165 Anti-Resonance Filter Time Constant 2 Compensation 0.01ms | -1000 to 0 Immediately Tuning
1000
Pn170 Tuning-less Function Related Switch - 0000hto | 1401h Setup
2411h
0 | Tuning-less Function Selection - 0,1 1 After restart’!
0 Tuning-less function disabled
1 Tuning-less function enabled
1 Control Method during speed control - 0,1 0 After restart’!
0 Uses as speed control.
1 Uses as position control at host controller.
2 Tuning-less Level - Oto4 4 Immediately
3 | Tuning-less Load Level - Oto2 1 Immediately
Pn190 Reserved (Do not change.) - 0000hto [ 0010h | After restart’” Tuning
0011h
Pn200 Reserved (Do not change.) - 0000hto | 0100h | After restart’” Setup
2236h
Pn205 Multi-turn Limit Setting Rev 0to 65535 After restart”! Setup
65535
Pn207 Position Control Function Switch - 0000hto | 0010h | After restart’” Setup
2210h
3 COIN Output Timing - 0to2 0
0 Outputs when the position error absolute value
is the same or less than the positioning comple-
tion width (Pn522).
1 Outputs when the position error absolute value
is the position completion width (Pn522) or less
and the reference after position reference filter-
ing is 0.
2 When the absolute value of the position error is
below the positioning completed width setting
(Pn522), and the position reference input is 0.
Pn20A Number of External Encoder Pitch Pitch/Rev 4to 32768 After restart’! Setup
1048576
Pn20E Electronic Gear Ratio (Numerator) - 107317:‘01 824 4 After restart™! Setup
Pn210 Electronic Gear Ratio (Denominator) - 107317201 824 1 After restart”! Setup
Pn212 Encoder Output Pulses P/Rev 16 to 2048 After restart’! Setup
1073741824
Pn22A Fully-closed Control Selection Switch - 0000hto | 0000h After restart”! Setup
1003h
3 Speed Feedback Selection at Fully-closed Control - 0,1 0
0 Uses motor encoder speed.
1 Uses external encoder speed.
Pn281 Encoder Output pulse edge/ [1to 4096 20 After restart™! Setup
pitch
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Parameter Setting | Setting | Factory I
No. ITglt Name Unit Range | Setting When Enabled Classification
Pn304 JOG Speed min-! 0to 500 Immediately Setup
10000
Pn305 Soft Start Acceleration Time ms 0to 0 Immediately Setup
10000
Pn306 Soft Start Deceleration Time ms Oto 0 Immediately Setup
10000
Pn310 Vibration Detection Switch - 0000hto | 0000h Immediately Setup
0002h
0 Vibration Detection Selection - Oto2 0
0 No detection.
1 Outputs warning (A.911) when vibration is
detected.
2 Outputs alarm (A.520) when vibration is
detected.
Pn311 Vibration Detection Sensibility % 50 to 500 100 Immediately Tuning
Pn312 Vibration Detection Level min-? |0 to 5000 50 Immediately Tuning
Pn324 Moment of Inertia Setting Start Level % O0to 300 Immediately Setup
20000
Pn401 Torque Reference Filter Time Constant 0.01ms Oto 100 Immediately Tuning
65535
Pn402 Forward Torque Limit % 0 to 800 800 Immediately Setup
Pn403 Reverse Torque Limit % 0 to 800 800 Immediately Setup
Pn404 Forward External Torque Limit % 0 to 800 100 Immediately Setup
Pn405 Reverse External Torque Limit % 0 to 800 100 Immediately Setup
Pn406 Emergency Stop Torque % 0 to 800 800 Immediately Setup
Pn407 Speed Limit during Torque Control min-! 0to 10000 Immediately Setup
10000
Pn408 Torque Related Function Switch - 0000hto | 0000h Setup
1111h
0 1st Notch Filter Selection - 0,1 0 Immediately
0 N/A
1 Uses 1st notch filter for torque reference.
1 Speed Limit Selection - 0,1 0 After restart”!
0 Uses the smaller value between motor max.
speed and parameter Pn407 as speed limit
value.
1 Uses the smaller value between overspeed
detection speed and parameter Pn407 as
speed limit value.
2 2nd Notch Filter Selection - 0,1 0 Immediately
0 N/A E.
1 Uses 2nd notch filter for torque reference. _.(g
3 Friction Compensation Function Selection - 0,1 0 Immediately 8
0 Disables friction compensation function.
1 Enables friction compensation function. =.
Pn409 1st Notch Filter Frequency Hz 50 to 5000 Immediately Tuning =
5000
Pn40A 1st Notch Filter Q Value 0.01 50 to 70 Immediately Tuning
1000
Pn40B 1st Notch Filter Depth 0.001 0 to 1000 0 Immediately Tuning
Pn40C 2nd Notch Filter Frequency Hz 50 to 5000 Immediately Tuning
5000
Pn40D 2nd Notch Filter Q Value 0.01 50 to 70 Immediately Tuning
1000
Pn40E 2nd Notch Filter Depth 0.001 0 to 1000 0 Immediately Tuning
Pn40F 2nd Step 2nd Torque Reference Filter Frequency Hz 100 to 5000 Immediately Tuning
5000
Pn410 2nd Step 2nd Torque Reference Filter Q Value 0.01 50 to 100 50 Immediately Tuning
Pn412 1st Step 2nd Torque Reference Filter Time Constant 0.01ms Oto 100 Immediately Tuning
65535
Pn423 Reserved (Do not change.) - 0000hto | 0000h Immediately Setup
1111h
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Zir.anl% Name Sat;iirt]g SRit;ng ';i(t::ﬁg When Enabled Classification
Pn424 Torque Limit at Main Circuit Voltage Drop % 0to 100 50 Immediately Setup
Pn425 gelease time for Torque Limit at Main Circuit Voltage ms 0 to 1000 100 Immediately Setup

rop

Pn456 Sweep Torque Reference Amplitude % 1 to 800 15 Immediately Tuning

Pn460 Notch Filter Adjustment Switch - 08(1)8?;0 0101h Immediately Tuning

Pn481 Polarity Detection Speed Loop Gain 0.1Hz 1.0to 40.0 Immediately Tuning
2000.0

Pn482 Polarity Detection Speed Loop Integral Time Constant 0.01ms (5).11256(8 30.00 Immediately Tuning

Pn486 Polarity Detection Reference Accel/Decel Time ms 0to 100 25 Immediately Tuning

Pn487 Polarity Detection Constant Speed Time ms 0 to 300 0 Immediately Tuning

Pn488 Polarity Detection Reference Waiting Time ms 50 to 500 100 Immediately Tuning

Pn490 Polarity Detection Load Level % Oto 100 Immediately Tuning
20000

Pn493 Polarity Detection Reference Speed min-! 0 to 1000 50 Immediately Tuning

Pn494 Polarity Detection Range 0.001rev | 0.001to [ 0.250 Immediately Tuning
65.535

Pn495 Polarity Detection Confirmation Torque Reference % 0 to 200 100 Immediately Tuning

Pn498 Polarity Detection Allowable Error Range deg 0to 30 10 Immediately Tuning

Pn501 Zero Clamp Level min-! 0to 10 Immediately Setup
10000

Pn502 Rotation Detection Level min-1 1to 20 Immediately Setup
10000

Pn503 Speed Coincidence Signal Output Width min-! 0to 100 10 Immediately Setup

Pn506 Brake Reference - Servo OFF Delay Time 10ms 0 to 50 0 Immediately Setup

Pn507 Brake Reference Output Speed Level min-! 18(;(80 100 Immediately Setup

Pn508 Waiting Time for Brake Signal When Motor Running 10ms |10to 100 50 Immediately Setup

Pn509 Instantaneous Power Cut Hold Time ms %888 20 Immediately Setup

Pn50A Input Signal Selection 1 - 0'(:)2(;21 rt1o 2100h | After restart™ Setup
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Parameter Setting Setting | Factory

No. ITglt Name Unit Range Setting When Enabled Classification
Pn50A Input Signal Selection 1 - 0000hto | 1881h After restart”! Setup
FFF1h

0 Reserved (Do not change.) - - 1
1 Reserved (Do not change.) - - 8
2 Reserved (Do not change.) - - 8
3 P-OT Signal Mapping - OtoF 1
0 Forward run allowed when CN1-13 input signal
is ON (L-level)
1 Forward run allowed when CN1-07 input signal
is ON (L-level)
2 Forward run allowed when CN1-08 input signal
is ON (L-level)
3 Forward run allowed when CN1-09 input signal
is ON (L-level)
4 Forward run allowed when CN1-10 input signal
is ON (L-level)
5 Forward run allowed when CN1-11 input signal
is ON (L-level)
6 Forward run allowed when CN1-12 input signal
is ON (L-level)

7 Forward run prohibited

8 Forward run allowed

9 Forward run allowed when CN1-13 input signal
is OFF (H-level)

A Forward run allowed when CN1-07 input signal
is OFF (H-level)

B Forward run allowed when CN1-08 input signal
is OFF (H-level)

C Forward run allowed when CN1-09 input signal
is OFF (H-level)

D Forward run allowed when CN1-10 input signal
is OFF (H-level)
E Forward run allowed when CN1-11 input signal
is OFF (H-level)

F Forward run allowed when CN1-12 input signal
is OFF (H-level)
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Parameter Setting | Setting | Factory

No. I_Digit Name Unit Range | Setting When Enabled Classification
Pn50B Input Signal Selection 2 - 0000hto | 8882h After restart”! Setup
FFFFh
0 N-OT Signal Mapping - OtoF 2
0 Reverse run allowed when CN1-13 input signal
is ON (L-level)
1 Reverse run allowed when CN1-07 input signal
is ON (L-level)
2 Reverse run allowed when CN1-08 input signal
is ON (L-level)
3 Reverse run allowed when CN1-09 input signal
is ON (L-level)
4 Reverse run allowed when CN1-10 input signal
is ON (L-level)
5 Reverse run allowed when CN1-11 input signal
is ON (L-level)
6 Reverse run allowed when CN1-12 input signal
is ON (L-level)

7 Reverse run prohibited
Reverse run allowed

Reverse run allowed when CN1-13 input signal
is OFF (H-level)

A Reverse run allowed when CN1-07 input signal
is OFF (H-level)

B Reverse run allowed when CN1-08 input signal
is OFF (H-level)

C Reverse run allowed when CN1-09 input signal
is OFF (H-level)

D Reverse run allowed when CN1-10 input signal
is OFF (H-level)

E Reverse run allowed when CN1-11 input signal
is OFF (H-level)

F Reverse run allowed when CN1-12 input signal
is OFF (H-level)

Reserved (Do not change.) - OtoF 8
2 /P-CL Signal Mapping - OtoF 8
0 ON when CN1-13 input signal is ON (L-level)
ON when CN1-07 input signal is ON (L-level)
ON when CN1-08 input signal is ON (L-level)

)

)

ON when CN1-09 input signal is ON (L-level
ON when CN1-10 input signal is ON (L-level
ON when CN1-11 input signal is ON (L-level)
ON when CN1-12 input signal is ON (L-level)
Sets signal ON

Sets signal OFF

ON when CN1-13 input signal is OFF (H-level)
ON when CN1-07 input signal is OFF (H-level)
ON when CN1-08 input signal is OFF (H-level)
ON when CN1-09 input signal is OFF (H-level)
ON when CN1-10 input signal is OFF (H-level)
ON when CN1-11 input signal is OFF (H-level)
F ON when CN1-12 input signal is OFF (H-level)
3 /N-CL Signal Mapping - OtoF 8
0to F | Same as P-CL signal mapping
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Ei'ianl% Name Sﬁt;iirgg SRitrt‘igg ';Z(t:’:%g When Enabled Classification
Pn50E Output Signal Selection 1 - 0000hto | 0000h After restart”! Setup
3333h
0 Positioning Completion Signal Mapping (/COIN) - Oto3 0
0 Disabled (the above signal is not used.)
1 Outputs the signal from CN1-1, 2 output
terminal.
2 Outputs the signal from CN1-23, 24 output
terminal.
3 Outputs the signal from CN1-25, 26 output
terminal.
1 Speed Coincidence Detection Signal Mapping (/V- - Oto3 0
CMP)
0to3 | Same as /COIN signal mapping
2 Servomotor Rotation Detection Signal Mapping - Oto3 0
(/TGON)
Oto3 | Same as /COIN signal mapping
3 Servo Ready Signal Mapping (/S-RDY) - Oto3 0
Oto3 | Same as /COIN signal mapping
Pn50F Output Signal Selection 2 - 0000hto | 0100h | After restart’” Setup
3333h
0 Torque Limit Detection Signal Mapping (/CLT) - Oto3 0
Oto3 | Same as /COIN signal mapping
1 Speed Limit Detection Signal Mapping (/VLT) - Oto3 0
Oto3 | Same as /COIN signal mapping
2 Brake Interlock Signal Mapping (/BK) - Oto3 1
Oto3 | Same as /COIN signal mapping
3 Warning Signal Mapping (/WARN) - Oto3 0
0to3 | Same as /COIN signal mapping
Pn510 Output Signal Selection 3 - 0000hto | 0000h | After restart™” Setup
0033h
0 /NEAR Signal Mapping - Oto3 0
0to 3 | Same as /COIN signal mapping
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Parameter Setting | Setting | Factory

No. ITglt Name Unit Range | Setting When Enabled Classification
Pn511 Input Signal Selection 5 - 0000hto | 6543h After restart”! Setup
FFFFh
0 Homing Deceleration LS Signal (/DEC) Mapping - OtoF 3

0 Deceleration starts on the falling edge of CN1-
13 input signal.

1 Deceleration starts on the falling edge of CN1-
07 input signal.

2 Deceleration starts on the falling edge of CN1-
08 input signal.

3 Deceleration starts on the falling edge of CN1-
09 input signal.

4 Deceleration starts on the falling edge of CN1-
10 input signal.

5 Deceleration starts on the falling edge of CN1-
11 input signal.

6 Deceleration starts on the falling edge of CN1-
12 input signal.

7 Sets signal ON.
Sets signal OFF.

Deceleration starts on the rising edge of CN1-
13 input signal.

A Deceleration starts on the rising edge of CN1-
07 input signal.

B Deceleration starts on the rising edge of CN1-
08 input signal.

C Deceleration starts on the rising edge of CN1-
09 input signal.

D Deceleration starts on the rising edge of CN1-
10 input signal.

E Deceleration starts on the rising edge of CN1-
11 input signal.

F Deceleration starts on the rising edge of CN1-
12 input signal.

1 External Latch 1 Signal (/EXT1) Mapping - OtoF 4
0 Sets signal OFF.

1 Sets signal OFF.
2 Sets signal OFF.
3 Sets signal OFF.
4 Latch processing is executed on the falling

edge of CN1-10 input signal.

5 Latch processing is executed on the falling
edge of CN1-11 input signal.

6 Latch processing is executed on the falling
edge of CN1-12 input signal.

Sets signal OFF.
Sets signal OFF.
Sets signal OFF.
Sets signal OFF.
Sets signal OFF.
Sets signal OFF.

Latch processing is executed on the rising edge
of CN1-10 input signal.
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Latch processing is executed on the rising edge
of CN1-11 input signal.

F Latch processing is executed on the rising edge
of CN1-12 input signal.
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Ei'tam;ti:irt Name Sﬁt;iirgg SRit;igg ';Z(t:’:ﬁg When Enabled Classification
2 External Latch 2 Signal (/EXT2) Mapping - OtoF 5
0 Sets signal OFF.
1 Sets signal OFF.
2 Sets signal OFF.
3 Sets signal OFF.
4 Latch processing is executed on the falling
edge of CN1-10 input signal.
5 Latch processing is executed on the falling
edge of CN1-11 input signal.
6 Latch processing is executed on the falling
edge of CN1-12 input signal.
7 Sets signal OFF.
8 Sets signal OFF.
9 Sets signal OFF.
A Sets signal OFF.
B Sets signal OFF.
C Sets signal OFF.
D Latch processing is executed on the rising edge
of CN1-10 input signal.
E Latch processing is executed on the rising edge
of CN1-11 input signal.
F Latch processing is executed on the rising edge
of CN1-12 input signal.
3 External Latch 3 Signal (/EXT3) Mapping - OtoF 6
0 Sets signal OFF.
1 Sets signal OFF.
2 Sets signal OFF.
3 Sets signal OFF.
4 Latch processing is executed on the falling
edge of CN1-10 input signal.
5 Latch processing is executed on the falling
edge of CN1-11 input signal.
6 Latch processing is executed on the falling
edge of CN1-12 input signal.
7 Sets signal OFF.
8 Sets signal OFF.
9 Sets signal OFF.
A Sets signal OFF.
B Sets signal OFF.
C Sets signal OFF.
D Latch processing is executed on the rising edge
of CN1-10 input signal.
E Latch processing is executed on the rising edge
of CN1-11 input signal.
F Latch processing is executed on the rising edge
of CN1-12 input signal.
Pn512 Output Signal Inverse Setting - 0(())(1)(1):“0 0000h After restart”! Setup
0 Inverses output signals of CN1-1, -2 terminals - 0,1 0
0 Does not inverse outputs.
1 Inverses outputs.
1 Inverses output signals of CN1-23, -24 terminals - 0,1 0
0,1 | Same as CN1-1, -2 output signals
2 Inverses output signals of CN1-25, -26 terminals - 0,1 0
0,1 | Same as CN1-1, -2 output signals
Pn51B Excessive Error Level Between Servomotor and Load | reference 0to 1000 Immediately Setup
Positions unit 1073741824
Pn51E Excessive Position Error Warning Level % 10 to 100 100 Immediately Setup
Pn520 Excessive Position Error Alarm Level refeurre]:irtlce 107 317201 823 5242880 Immediately Setup
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Parameter Setting Setting | Factory

No. ITglt Name Unit Range | Setting When Enabled Classification
— - 5 -
Pn522 Positioning Completed Width ref%rr?i?ce 10737201 824 7 Immediately Setup
Pn524 NEAR Signal Width reference 1to 1073741824 | Immediately Setup
unit 1073741824
Pn526 Excessive Position Error Alarm Level at Servo ON reference 1to 5242880 Immediately Setup
unit 1073741823
Pn528 Excessive Position Error Warning Level at Servo ON % 10 to 100 100 Immediately Setup
Pn529 Speed Limit Level at Servo ON min-! 0to 10000 Immediately Setup
10000
Pn52A Multiplier per One Fully-closed Rotation % 0to 100 20 Immediately Tuning
Pn52B Overload Warning Level % 1to 100 20 Immediately Setup
Pn52C Derating of base current at detecting overload of motor % 10to 100 100 After restart™! Setup
Pn52F Monitor Display at Power ON - 0000 to | OFFFh Immediately Setup
OFFF
Pn530 Program JOG Operation Related Switch - 0000hto | 0000h Immediately Setup
0005h
0 Program JOG Operation Related Switch - Oto5 0

0 (Waiting time Pn535 — Forward movement
Pn531) x Number of times of movements
Pn536

1 (Waiting time Pn535 — Reverse movement
Pn531) x Number of times of movements
Pn536

2 (Waiting time Pn535 — Forward movement
Pn531) x Number of times of movements
Pn536

(Waiting time Pn535 — Reverse movement
Pn531) x Number of times of movements
Pn536

3 (Waiting time Pn535 — Reverse movement
Pn531) x Number of times of movements
Pn536

(Waiting time Pn535 — Forward movement
Pn531) x Number of times of movements
Pn536

4 (Waiting time Pn535 — Forward movement
Pn531 — Waiting time Pn535 — Reverse
movement Pn531) x Number of times of move-
ment Pn536

5 (Waiting time Pn535 — Reverse movement
Pn531 — Waiting time Pn535 — Forward move-
ment Pn531) x Number of times of movement

Pn536
Pn531 Program JOG Movement Distance reference 1to 32768 Immediately Setup
unit 1073741824
Pn533 Program JOG Movement Speed min-1 1to 500 Immediately Setup E‘
10000 E
Pn534 Program JOG Acceleration/Deceleration Time ms 2to 100 Immediately Setup o
10000 o
Pn535 Program JOG Waiting Time ms 0to 100 Immediately Setup =
10000 E'
Pn536 Number of Times of Program JOG Movement time 0 to 1000 1 Immediately Setup
Pn550 Analog Monitor 1 Offset Voltage 0.1V -1000.0 0.0 Immediately Setup
to
1000.0
Pn551 Analog Monitor 2 Offset Voltage 0.1V -1000.0 0.0 Immediately Setup
to
1000.0
Pn552 Analog Monitor Magnification (x1) x 0.01 -100.00 1.00 Immediately Setup
to
100.00
Pn553 Analog Monitor Magnification (x2) x 0.01 -100.00 1.00 Immediately Setup
to
100.00
Pn560 Remained Vibration Detection Width 0.1% 0.1to 40.0 Immediately Setup
300.0
Pn561 Overshoot Detection Level % 0to 100 100 Immediately Setup
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Parameter Setting | Setting | Factory T
No. ITglt Name Unit Range | Setting When Enabled Classification
Pn600 Regenerative Resistor Capacity 10W Depends 0 Immediately Setup
on SER-
VOPACK
capacity
Pn800 Communications Control - - 0040h Immediately Setup
0 MECHATROLINK Communications Check Mask (for - Oto3 0
debug)
0 No mask
1 Ignores MECHATROLINK communications
error (A.EB).
2 Ignores WDT error (A.E5).
3 Ignores both MECHATROLINK communica-
tions error (A.E6) and WDT error (A.E5).
1 Warning Check Mask - Oto7 4
0 No mask
1 Ignores data setting warning (A.94).
2 Ignores command warning (A.95).
3 Ignores both data setting warning (A.94) and
command warning (A.95).
4 Ignores communications warning (A.96).
5 Ignores both data setting warning (A.94) and
communications warning (A.96).
6 Ignores both command warning (A.95) and
communications warning (A.96).
7 Ignores data setting warning (A.94), command
warning (A.95) and communications warning
(A.96).
Pn801 Application Function Select 6 (Software LS) - - 0003h Immediately Setup
0 Software Limit Function - Oto3 3
0 Enables forward and reverse software limit.
1 Disables forward software limit.
2 Disables reverse software limit.
3 Disables software limit in both directions.
2 Software Limit for Reference - 0,1 0
0 Disables software limit for reference.
1 Enables software limit for reference.
3 Reserved (Do not change.) - - 0
Pn803 Origin Range 1 0 to 250 10 Immediately Setup
reference
unit
Pn804 Forward Software Limit 1 -2730+1 [ 1073741823 [ |mmediately Setup
reference | to 2*30-1
unit
Pn806 Reverse Software Limit 1 -2/30+1 | -1073741823 |  Immediately Setup
reference |to 2*30-1
unit
Pn808 Absolute Encoder Origin Offset 1 -2/30+1 0 Unnecessary 2 Setup
reference | to 2430-1
unit
Pn80A 1st Linear Acceleration Constant 10000 1to 100 Unnecessary ™ Setup
reference | 65535
unit/s?
Pn80B 2nd Linear Acceleration Constant 10000 1to 100 Unnecessary 3 Setup
reference | 65535
unit/s?
Pn80C Acceleration Constant Switching Speed 100 0to 0 Unnecessary 3 Setup
reference | 65535
unit/s
Pn80D 1st Linear Deceleration Constant 10000 1to 100 Unnecessary ™ Setup
reference | 65535
unit/s?
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Parameter Setting | Setting | Factory I
No. I_Digit Name Unit Range | Setting When Enabled Classification
Pn80E 2nd Linear Deceleration Constant 10000 1to 100 Unnecessary 3 Setup
reference | 65535
unit/s?
Pn80F Deceleration Constant Switching Speed 100 0to 0 Unnecessary 3 Setup
reference | 65535
unit/s
Pn810 Exponential Function Acceleration/Deceleration Bias 100 0to 0 Unnecessary Setup
reference | 65535
unit/s
Pn811 Exponential Function Acceleration/Deceleration Time 0.1ms |0to 5100 0 Unnecessary Setup
Constant
Pn812 Movement Average Time 0.1ms |0to 5100 0 Unnecessary*“ Setup
Pn814 Final Travel Distance for External Positioning 1 -2°30+1 100 Immediately Setup
reference | to 2430-1
unit
Pn816 Homing Mode Setting - - 0000h Immediately Setup
0 Homing Direction - 0,1 0
0 Forward
1 Reverse
Pn817 Homing Approach Speed 1 100 0to 50 Unnecessary Setup
reference | 65535
unit/s
Pn818 Homing Approach Speed 2 100 0to 5 Unnecessary Setup
reference | 65535
unit/s
Pn819 Final Travel Distance for Homing 1 -2°30+1 100 Immediately Setup
reference | to 2430-1
unit
Pn81E Input Signal Monitor Selection - - 0000H Immediately Setup
0 1012 Signal Mapping - Oto7 0
0 No mapping
1 Monitors SI10 (CN1-13).
2 Monitors SI1 (CN1-7).
3 Monitors SI2 (CN1-8).
4 Monitors SI3 (CN1-9).
5 Monitors S14 (CN1-10).
6 Monitors SI5 (CN1-11).
7 Monitors SI6 (CN1-12).
1 1013 Signal Mapping - Oto7 0
Oto7 | Refer to 1012 signal mapping.
2 1014 Signal Mapping - Oto7 0
Oto7 | Refer to 1012 signal mapping.
3 1015 Signal Mapping - Oto7 0
Oto7 | Refer to 1012 signal mapping.
Pn81F Command Data Allocation - - 0000H | After restart™ Setup
0 Option Field Allocation - 0,1 0
0 Disables option field allocation.
1 Enables option field allocation.
1 Position Control Command TFF/TLIM Function - 0,1 0
Allocation
0 Disables allocation.
1 Enables allocation.
Pn820 Forward Latching Allowable Area 1 -2731 to 0 Immediately Setup
reference | 2°31-1
unit
Pn822 Reverse Latching Allowable Area 1 -2731 to 0 Immediately Setup
reference | 2°31-1
unit
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Parameter Setting | Setting | Factory N
No. I_Digit Name Unit Range | Setting When Enabled Classification
Pn824 Option Monitor 1 Selection - - 0000H Immediately Setup
0000H | Motor rotation speed [1000000H/OS] high
speed
0001H | Speed reference [1000000H/OS] high
speed
0002H | Torque [1000000H/Max torque] high
speed
0003H | Position error (lowermost 32 bits) [reference high
unit] speed
0004H | Position error (uppermost 32 bits) [reference high
unit] speed
0005H | System reserved high
speed
0006H | System reserved high
speed
000AH | Encoder count (lower 32 bits) [reference unit] high
speed
000BH [ Encoder count (upper 32 bits) [reference unit] high
speed
000CH | External encoder count (lower 32 bits) [refer- high
ence unit] speed
000DH | External encoder count (upper 32 bits) [refer- high
ence unit] speed
0010H | Un000: Motor rotation speed [r/min] low
speed
0011H [ Un001: Speed reference [r/min] low
speed
0012H | Un002: Torque reference [%] low
speed
0013H | Un003: Rotational angle 1 [pulse] low
speed
0014H | Un004: Rotational angle 2 [deg] low
speed
0017H | Un005: Input position reference speed [r/min] low
speed
0018H [ Un006: Input signal monitor low
speed
0019H | Un007: Output signal monitor low
speed
0018H [ Un008: Position error low
speed
0019H | Un009: Accumulated load ratio [%] low
speed >
001AH [ UnOOA: Regenerative load ratio [%] low E
speed "6
001BH | UnOOB: DB resistance consumption power [%] low o
speed =
001CH| UnOOC: Input reference pulse counter [pulse] low !
speed =
001DH | Un0OD: Feedback pulse counter [pulse] low
speed
001EH | UnOOE: Fully-closed loop feedback pulse low
counter [pulse] speed
001FH | System reserved low
speed
0023H | Initial multi-turn data [rev] fixed
0024H | Initial incremental pulse [pulse] fixed
0025H | System reserved fixed
0026H | System reserved fixed
0080H | Previous value of latched feedback position high
(LPOS) speed
Pn825 Option Monitor 2 Selection - - 0 Immediately Setup
(Refer to Option Monitor 1 Selection.)
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I:\’lzr.anl% Name Sat;iirt]g SRit;ng ';ae(t::ﬁ]rg When Enabled Classification
Pn827 Linear Deceleration Constant 1 for Stopping 10000 1to 100 Unnecessary 3 Setup
reference | 65535
unit/s?
Pn829 SVOFF Waiting Time (SVOFF at deceleration to stop) 10ms GgSth 0 Unnecessary 3 Setup
Pn82A Option Field Allocation 1 - 0000Hto | 1813H | After restart™ Setup
1E1EH
0 |0toE | ACCFIL bit position OtoE 3
0 Disables ACCFIL bit allocation. 0,1
1 Enables ACCFIL bit allocation.
2 |[0to E| GSEL bit position OtoE 8
3 0 Disables GSEL bit allocation. 0,1 1
1 Enables GSEL bit allocation.
Pn82B Option Field Allocation 2 - 0000Hto [ 1D1CH | After restart™ Setup
1F1FH
0 |O0toF | V_PPIbit position OtoF C
0 Disables V_PPI bit allocation. 0,1 1
1 Enables V_PPI bit allocation.
2 |0toF | P_PI_CLR bit position OtoF D
3 0 Disables P_PI_CLR bit allocation. 0,1 1
1 Enables P_PI_CLR bit allocation.
Pn82C Option Field Allocation 3 - 0000Hto [ 1F1EH | After restart™ Setup
1F1FH
0 |OtoF | P_CL bit position OtoF E
1 0 Disables P_CL bit allocation. 0,1 1
1 Enables P_CL bit allocation.
2 |[0toF | N_CL bit position OtoF F
3 0 Disables N_CL bit allocation. 0,1 1
1 Enables N_CL bit allocation.
Pn82D Option Field Allocation 4 - 0000Hto [ O000H | After restart™ Setup
1F1CH
0 |0toC| BANK_SEL1 bit position OtoC 0
0 Disables BANK_SEL1 bit allocation. 0,1 0
1 Enables BANK_SEL1 bit allocation.
2 |0toF | LT_DISABLE bit position OtoF 0
3 0 Disables LT_DISABLE bit allocation. 0,1 0
1 Enables LT_DISABLE bit allocation.
Pn82E Option Field Allocation 5 - 0000Hto [ O000H | After restart™ Setup
1F1CH E'
0 [0toF | Reserved OtoF 0 8
0 | Reserved 0.1 0 o
1 Reserved =
2 |0toD| OUT_SIGNAL bit position OtoD 0 1
3 0 Disables OUT_SIGNAL bit allocation. 0,1 0 =
1 Enables OUT_SIGNAL bit allocation.
Pn833 Motion Setting - 0000Hto [ 0000H | After restart™ Setup
0001H
0 Linear Accel/Decel Constant Selection 0,1 0
0 Uses Pn80A to Pn80F and Pn827.
(Setting of Pn834 to Pn840 disabled)
1 Uses Pn834 to Pn840.
(Setting of Pn80A to Pn80F and Pn827
disabled)
Pn834 1st Linear Acceleration Constant 2 10000 20917110520 100 Unnecessary Setup
reference
unit/s?
Pn836 2nd Linear Acceleration Constant 2 10000 2091720520 100 Unnecessary 3 Setup
reference
unit/s?
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Parameter Setting | Setting | Factory I
No. I_Digit Name Unit Range | Setting When Enabled Classification
Pn838 Acceleration Constant Switching Speed 2 reference Oto 0 Unnecessary 3 Setup
unit/s | 2097152000
Pn83A 1st Linear Deceleration Constant 2 10000 1to 100 Unnecessary ™ Setup
reference | 20971520
unit/s?
Pn83C 2nd Linear Deceleration Constant 2 10000 1to 100 Unnecessary ™ Setup
reference | 20971520
unit/s?
" PP 0 *3
Pn83E Deceleration Constant Switching Speed 2 refl?r:iet?sce 20912000 0 Unnecessary Setup
Pn840 Linear Deceleration Constant 2 for Stopping 10000 1to 100 Unnecessary ™ Setup
reference | 20971520
unit/s?
Pn850 Latch Sequence Number - 0Oto8 0 Immediately Setup
Pn851 Continuous Latch Count - 0 to 255 0 Immediately Setup
Pn852 Latch Sequence Signal 1 to 4 Setting - 0000H- | 0000h Immediately Setup
3333H
0 Latch sequence 1 signal selection - Oto3 0
0 Phase C
1 EXT1 signal
2 EXT2 signal
3 EXT3 signal
1 Latch sequence 2 signal selection. - Oto3 0
(Refer to latch sequence 1 signal selection.)
2 Latch sequence 3 signal selection. - Oto3 0
(Refer to latch sequence 1 signal selection.)
3 Latch sequence 4 signal selection. - Oto3 0
(Refer to latch sequence 1 signal selection.)
Pn853 Latch Sequence Signal 5 to 8 Setting - 0000H- | 0000h Immediately Setup
3333H
0 Latch sequence 5 signal selection. - Oto3
(Refer to latch sequence 1 signal selection.)
1 Latch sequence 6 signal selection. - Oto3 0
(Refer to latch sequence 1 signal selection.)
2 Latch sequence 7 signal selection. - Oto3 0
(Refer to latch sequence 1 signal selection.)
3 Latch sequence 8 signal selection. - Oto3 0
(Refer to latch sequence 1 signal selection.)
Pn880 Station Address Monitor (for maintenance, read only) - 40 to 0 Immediately Setup
5FH
Pn881 Setting Transmission Byte Monitor [byte] (for mainte- - 17,32 0 Immediately Setup
nance, read only)
Pn882 Transmission Cycle Setting Monitor [0.25 us] (for main- - Oto 0 Immediately Setup
tenance, read only) FFFFH
Pn883 Communications Cycle Setting Monitor (x transmission - 0to 32 0 Immediately Setup
cycle) (for maintenance, read only)
Pn88A M2 Receive Error Counter Monitor (for maintenance, - Oto 0 Immediately Setup
read only) 65535
Pn890 to | CMD Data Monitor at Alarm/Warning Occurs (for main- - O0to 0 Immediately Setup
Pn89E tenance, read only) FFFFFF
FFH
Pn8AO0 to | RSP Data Monitor at Alarm/Warning Occurs (for main- - Oto 0 Immediately Setup
Pn8AE tenance, read only) FFFFFF
FFH
Pn900 Parameter Bank Number - Oto 16 0 After restart’! Setup
Pn901 Parameter Bank Member Number - Oto 15 0 After restart’! Setup
Pn902 to | Parameter Bank Member Definition - 0000Hto 0 After restart’! Setup
Pn910 08FFH
Pn920 to | Parameter Bank Data (nonvolatile memory save dis- - 0000H to 0 Immediately Setup
Pn95F abled) EFEFH

* 1. Validated after CONFIG command is sent or when tuning OFF and then ON the power supply.

* 2. Setting is enabled after SENS_ON command is sent.

* 3. Change the setting when DEN = 1 (reference stop state) to prevent interfering the reference output.
* 4. Setting is updated only when DEN = 1 (reference stop state).
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B Revision Details for the Analog Linear User's Manual

Until the new manual is issued, refer to the following documents for information on how to use the -V analog linear
servomotors.

The highlighted sections indicate relevant information.

Section Type

Analog Rotary Manual Other Documents Supplement
Chapter/Sections Page Name %Z?:Ft)it:r:/ Page || Section | Page Notes
Safety Precautions - Setup - 6 to - -
Linear 13
Chapter | 1.1 X -V Series SERVOPACKs 1-2 - - - - -
L 12 Part Names 12 - - - - -
1.3 SERVOPACKS Ratings and Specifications - - - - - -
1.3.1 Ratings - Catalog - 166 - -
1.3.2 Basic Specifications - Catalog - 167 - -
1.3.3 Speed/Position/Torque Control Modes - Catalog - 169 - -
1.4 Examples of Servo System Configuration - - - - - -
1.4.1 Connecting to SGDV-OOOAO01A SER- - Setup 3.1 45 - -
VOPACK Linear
1.4.2 Connecting to SGDV-OOODO0O1A SER- - - - - - - Not applicable.
VOPACK
1.5 SERVOPACK Model Designation - Catalog - 165 - -
1.6 Inspection and Maintenance 1-10 - - - - -
Chapter | 2.1 Panel Operator 2-2 - - - - -
2 2.2 Display Mode Selection 2-2 - - - - -
2.3 Status Display Mode 2-3 - - - - -
2.4 Utility Function Mode (FnOOO) 2-4 - - - - -
2.5 Parameter Setting Mode (PnOOO) 2-5 - - - - -
2.5.1 Parameter Setting Mode for Parameter 2-5 - - - - -
Setting Type
2.5.2 Parameter Setting Mode for Function 2-7 - - - - -

2.5.3 How to Read a Parameter Explanation

Will be included in
the new manual.

2.6 Monitor Mode (UnOO0O)

Not applicable.
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Analog Rotary Manual Other Documents Supplement
i Chapter/ . Notes
Chapter/Sections Page Name Section Page || Section | Page
Chapter | 3.1 Main Circuit Wiring 3-2 - - - - -
3 3.1.1 Names and Functions of Main Circuit 3-2 - - - - -
Terminals
3.1.2 SERVOPACK Main Circuit Wire Size 3-3 - - - - -
3.1.3 Typical Main Circuit Wiring Example 3-5 - - - - -
3.1.4 General Precautions for Wiring 3-6 — — - - -
3.1.5 Precautions When Using the SERVO- 3-7 - - - - -
PACK with a DC Power Input
3.1.6 Precautions When Using More Than One 3-9 - - - - -
SERVOPACK
3.1.7 Precautions When Using 400 V Power 3-10 - - - - -
Supply Voltage
3.1.8 Designing a Power ON Sequence 3-11 - - - - -
3.2 1/0 Signal Connections 3-12 - - - - -
3.2.1 1/O Signal (CN1) Names and Functions - - - - APL-1 52
3.2.2 1/0 Signal Connector (CN1) Terminal Lay- | 3-14 - - - - -
out
3.2.3 Safety Function Signal (CN8) Names and | 3-15 - - - - -
Functions
3.2.4 Safety Function Signal (CN8) Terminal 3-15 - - - - -
Layout
3.2.5 Example of I/O Signal Connections in 3-16 - - - - -
Speed Control
3.2.6 Example of I/O Signal Connections in 3-17 - - - - -
Position Control
3.2.7 Example of I/O Signal Connections in 3-18 - - - - -
Torque Control
3.3 1/0 Signal Allocation 3-19 - - - - -
3.3.1 Input Circuit I/O Signal Allocation - - - - APL-2 53
3.3.2 Checking Input Signals 3-22 - - - - -
3.3.3 Output Circuit Signal Allocation 3-22 - - - - -
3.3.4 Checking Output Signals 3-25 - - - - -
3.4 Examples of Connection to Host Controller 3-26 - - - - -
3.4.1 Connection Examples of Reference Input | 3-26 - - - - -
Circuits to SERVOPACK
3.4.2 Connection Examples of Sequence Input | 3-28 - - - - -
Circuits to SERVOPACK
3.4.3 Connection Examples of Output Circuits 3-29 - - - - -
to SERVOPACK
3.5 Examples of Encoder Connection - - - - - -
3.5.1 Connection Example of an Encoder - Setup 3.5.1 58 - -
Linear
3.5.2 CN2 Encoder Connector Terminal Layout - Setup 3.5.2 59 - -
Linear
3.6 Connecting Regenerative Resistors 3-34 - - - - -
3.6.1 Connecting Regenerative Resistors 3-34 - - - - -
3.6.2 Setting Regenerative Registor Capacity 3-35 - - - - -
3.7 Noise Control and Measures for Harmonic 3-36 - - - - -
Suppression
3.7.1 Wiring for Noise Control 3-36 - - - - -
3.7.2 Precautions on Connecting Noise Filter 3-38 - - - - -
3.7.3 Connecting DC Reactor for Harmonic 3-40 - - - - -

Suppression
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Analog Rotary Manual

Other Documents

Supplement

Chapter/Sections

Page

Name

Chapter/
Section

Page

Section

Page

Notes

Chapter
4

4.1 Inspection and Checking before Trial Opera-
tion

Setup
Linear

52

69

4.2 Trial Operation for Servomotor without Load

Setup
Linear

5.3

70 to
71

4.3 Aligning with Origin Search (Fn003)

Not applicable.

4.4 Trial Operation for Servomotor without Load
from Host Reference

Setup
Linear

5.4

72 to
99

4.4.1 Inspecting Connection and Status of Input
Signal Circuits

Setup
Linear

5.4

72 to
99

4.4.2 Trial Operation in Speed Control

4.4.3 Trial Operation under Position Control
from the Host with the SERVOPACK
Used for Speed Control

Not applicable.

4.4.4 Trial Operation in Position Control

Setup
Linear

5.4

72 to
99

4.5 Trial Operation with the Servomotor Con-
nected to the Machine

Setup
Linear

5.4

72 to
99

4.6 Trial Operation of Servomotor with Brakes

Not applicable.

4.7 Test Without Motor Function

4.7.1 Limitations

4.7.2 Operating Procedure

4.7.3 Related Parameters

4.7.4 Operator Display during Testing without
Motor

Chapter
5

5.1 Control Selection

5.2 Setting Common Basic Functions

5.2.1 Servo ON Signal

5.2.2 Servomotor Rotation Direction

56

5.2.3 Overtravel

57

5.2.4 Holding Brakes

Not applicable.

5.2.5 Stopping Method for Servomotor after
Servo OFF or Alarm Occurrence

5-13

5.2.6 Power Loss Settings

5.2.7 Torque Limit Function for Low Power
Supply Voltage for Main Circuit (SEMI-
F47 Function)

5-16

Motor Maximum Speed

59

Only for use with
analog linear
motors.

5.3 Operating Using Speed Control with Analog
Voltage Reference

5-17

5.3.1 Basic Settings for Speed Control

5-17

5.3.2 Reference Offset Adjustment

5-19

5.3.3 Soft Start

5-21

5.3.4 Speed Reference Filter

5-22

5.3.5 Zero Clamp Function

59

5.3.6 Encoder Pulse Output

61

5.3.7 Encoder Pulse Output Setting

63

5.3.8 Speed Coincidence Signal Setting

64

5.4 Operating Using Position Control with Pulse
Train Reference

5-28

5.4.1 Basic Settings for Position Control Mode

5-28

5.4.2 Clear Signal

5-33

5.4.3 Electronic Gear

APL-11

65

47

S
<
o
=
=
(=]
L=
©
c
<




Analog Rotary Manual Other Documents Supplement
i Chapter/ ) Notes
Chapter/Sections Page Name Section Page || Section | Page
Chapter 5.4.4 Smoothing 5-36 - - - - -
5 5.4.5 Positioning Completed Output Signal 5-38 - - - - -
5.4.6 Positioning Near Signal 5-39 - - - - -
5.4.7 Reference Pulse Inhibit Function 5-40 - - - - -
5.5 Operating Using Torque Control with 5-42 - - - - -
Analog Voltage Reference
5.5.1 Basic Settings for Torque Control Mode 5-42 - - - - -
5.5.2 Adjustment of Reference Offset 5-43 - - - - -
5.5.3 Speed Limit in Torque Control - - - - APL-12 | 67
5.6 Operating Using Speed Control with an Inter- - - - - APL-13 | 69
nally Set Speed
5.6.1 Basic Settings for Speed Control with an - - - - APL-13 | 69
Internally Set Speed
5.6.2 Example of Operating with Internally Set 5-50 - - - - -
Speed
5.7 Control Selection 5-52 - - - - -
5.7.1 Combination of Control Modes 5-52 - - - - -
5.7.2 Switching Internally Set Speed Control 5-52 - - - - -
(Pn000.1 =4, 5, or 6)
5.7.3 Switching Other Than Internally Set 5-53 - - - - -
Speed Control (Pn000.1 =7, 8, 9, A, or B)
5.8 Limiting Torque 5-54 - - - - -
5.8.1 Internal Torque Limit - - - - APL-14 | 72
5.8.2 External Torque Limit 5-55 — — — - -
5.8.3 Torque Limiting Using an Analog 5-56 - - - - -
Voltage Reference
5.8.4 Torque Limiting Using an External Torque | 5-57 - - - - -
Limit and Analog Voltage
Reference
5.8.5 Checking Output Torque Limiting during 5-59 - - - - -
Operation
5.9 Absolute Encoders — — — - - - Not applicable.
5.9.1 Encoder Resolutions - — — — - - Not applicable.
5.9.2 Standard Connection Diagram for an - - - - - - Not applicable.
Absolute Encoder and Setting the SEN
Signal
5.9.3 Absolute Encoder Data Backup — — — - - - Not applicable.
5.9.4 Encoder Battery Alarm (A. 830) - - - - - - Not applicable.
5.9.5 Absolute Encoder Setup - - - - - - Not applicable.
5.9.6 Absolute Encoder Reception Sequence - - - - - - Not applicable.
5.9.7 Multiturn Limit Setting - - - - - - Not applicable.
5.9.8 Multiturn Limit Disagreement Alarm - - - - - - Not applicable.
(A.CCO)
5.10 Output Signals Used in All Control Modes 5-70 - - - - -
5.10.1 Servo Alarm Output Signal (ALM) and 5-70 - - - - -
Alarm Code Output Signals (ALO1,
ALO2, and ALO3)
5.10.2 Warning Output Signal (/WARN) 5-71 - - - - -
5.10.3 Rotation Detection Output Signal (/ - - - - APL-15 | 72
TGON)
5.10.4 Servo Ready Output Signal (/S-RDY) 5-72 - - - - -
5.11 Safety Function 5-73 - - - - -
5.11.1 Hard Wire Base Block (HWBB) Function | 5-73 — — - - -
5.11.2 External Device Monitor (EDM1) 5-77 - - - - -
Chapter 5.11.3 Application Example of Safety Functions | 5-79 - - - - -
5 5.11.4 Confirming Safety Functions 5-80 - - - - -
5.11.5 Precautions for Safety Functions 5-80 - - - - -

48

S
<
o
=
=
(=]
L=
©
c
<<




Analog Rotary Manual Other Documents Supplement
Chapter/Sections Page Name %Z?;’iit;}r:/ Page || Section | Page Notes
Chapter | 6.1 Adjustments and Basic Adjustment Proce- 6-3 - - - - -
6 dure
6.1.1 Adjustments 6-3 - - - - -
6.1.2 Basic Adjustment Procedure 6-4 - - - - -
6.1.3 Monitoring Analog Signals 6-5 - - - - -
6.1.4 Safety Precautions on Adjustment of 6-7 - - - - -
Servo Gains
6.2 Tuning-less Function (Fn200) 6-10 - - - - -
6.2.1 Tuning-less Function 6-10 - - - - -
6.2.2 Tuning-less Operating Procedure 6-11 - - - - -
6.3 Advanced Autotuning (Fn201) - - - - - -
6.3.1 Advanced Autotuning - - - - APL-16 | 73
6.3.2 Advanced Autotuning Procedure - - - - APL-17 | 73
6.3.3 Related Parameters 6-24 - - - - -
6.4 Advanced Autotuning by Reference (Fn202) 6-25 - - - - -
6.4.1 Advanced Autotuning by Reference 6-25 - - - - -
6.4.2 Advanced Autotuning by Reference Pro- 6-29 - - - - -
cedure
6.4.3 Related Parameters 6-31 - - - - -
6.5 One-parameter Tuning (Fn203) 6-32 - - - - -
6.5.1 One-parameter Tuning 6-32 - - - - -
6.5.2 One-parameter Tuning Procedure 6-34 - - - - -
6.5.3 One-parameter Tuning Example 6-38 - - - - -
6.5.4 Related Parameters 6-39 - - - - -
6.6 Anti-Resonance Control Adjustment Function | 6-40 - - - - -
(Fn204)
6.6.1 Anti-Resonance Control Adjustment 6-40 - - - - -
Function
6.6.2 Anti-Resonance Control Adjustment 6-41 - - - - -
Function Operating Procedure
6.6.3 Related Parameters 6-45 - - - - -
6.7 Vibration Suppression Function (Fn205) 6-46 - - - - -
6.7.1 Vibration Suppression Function 6-46 - - - - -
6.7.2 Vibration Suppression Function Operat- 6-47 - - - - -
ing Procedure
6.7.3 Related Parameters 6-49 - - - - -
6.8 Servo Gain Adjustment Application Function 6-50 - - - - -
6.8.1 Feedforward Reference 6-51 - - - - -
6.8.2 Torque Feedforward 6-52 - - - - -
6.8.3 Speed Feedforward 6-53 - - - - -
6.8.4 Proportional Control Operation (Propor- 6-54 - - - - -
tional Operation Reference)
6.8.5 Using the Mode Switch (P/PI Switching) - - - - APL-18 | 75
6.8.6 Switching Gain Settings 6-59 - - - - -
6.8.7 Torque Reference Filter 6-63 - - - - -
6.8.8 Position Integral Time Constant 6-65 - - - - -
6.8.9 Friction Compensation 6-66 - - - - -
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Analog Rotary Manual Other Documents Supplement
Chapter/Sections Page Name Csl?;%fﬂ Page || Section | Page Notes
Chapter | 7.1 List of Utility Functions 7-2 - - - - -
7 7.2 Alarm History Display (Fn000) 7-4 - - - - -
7.3 JOG Operation (Fn002) - - - - APL-19 | 80
7.4 Origin Search (Fn003) - - - - APL-20 | 81
7.5 Program JOG Operation (FN004) - - - - APL-21 82
7.6 Initializing Parameter Settings (FN005) 7-13 - - - - -
7.7 Clearing Alarm History (Fn006) 7-14 - - - - -
7.8 Manual Zero-adjustment of Analog Monitor 7-15 - - - - -
Output (Fn00C)
7.9 Manual Gain-adjustment of Analog Monitor 7-17 - - - - -
Output (FnOOD)
7.10 Automatic Offset-Signal Adjustment of the 7-19 - - - - -
Motor Current Detection (FNOOE)
7.11 Manual Offset-Signal Adjustment of the 7-20 - - - - -
Motor Current Detection (FNOOF)
7.12 Write Prohibited Setting (Fn010) 7-21 - - - - -
7.13 Servomotor Model Display (Fn011) - - - - APL-22 | 83
7.14 Software Version Display (Fn012) 7-24 - - - - -
7.15 Resetting Configuration Error of Option - - - - - - Not applicable.
Card (Fn014)
7.16 Vibration Detection Level Initialization 7-26 - - - - -
(Fn01B)
7.17 Display of SERVOPACK and Servomotor ID | 7-28 - - - - -
(FnO1E)
7.18 Display of Servomotor ID in Feedback 7-29 - - - - -
Option Card (Fn01F)
7.19 EasyFFT (Fn206) 7-30 - - - - -
7.20 Online Vibration Monitor (Fn207) 7-34 - - - - -
7.21 Origin Setting (FN020) 7-36 - - - - -
7.22 Software Reset (Fn030) 7-37 - - - - -
Chapter | 8.1 List of Monitor Modes - - - - APL-23 | 84
8 8.2 Operation in Monitor Mode 8-3 - - - - -
8.3 Reading 32-bit Decimal Displays 8-4 - - - - -
8.4 Monitoring Input Signals 8-5 - - - - -
8.4.1 Checking Input Signal Status 8-5 - - - - -
8.4.2 Interpreting Input Signal Display Status 8-5 - - - - -
8.4.3 Input Signal Display Example 8-6 - - - - -
8.5 Monitoring Output Signals 8-7 - - - - -
8.5.1 Checking Output Signal Status 8-7 - - - - -
8.5.2 Interpreting Output Signal Display Status 8-7 - - - - -
8.5.3 Output Signal Display Example 8-7 - - - - -
8.6 Monitor Display at Power ON 8-8 - - - - -
8.7 Monitoring 1/O Signals 8-8 - - - - -
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Analog Rotary Manual

Other Documents

Supplement

Chapter/Sections

Page

Name

Chapter/
Section

Page

Section | Page

Notes

Chapter
9

9.1 System Configuration and Connection Exam-
ple for SERVOPACK with Fully-closed Loop
Control

Not applicable.

9.1.1 System Configuration

Not applicable.

9.1.2 Internal Configuration of Fully-closed
Loop Control

Not applicable.

9.1.3 Serial Converter Unit

Not applicable.

9.1.4 Analog Signal Input Timing

Not applicable.

9.1.5 Connection Example of External Encoder
by Heidenhain

Not applicable.

9.1.6 Connection Example of External Encoder
by Mitutoyo

Not applicable.

9.1.7 Connection Example of External Encoder
by Renishaw

Not applicable.

9.1.8 Encoder Output Pulse Signals from SER-
VOPACK with a External Encoder by
Renishaw

Not applicable.

9.2 Related Parameters

Not applicable.

9.2.1 Setting Order of Related Parameters

Not applicable.

9.2.2 Speed Feedback Method during Fully-
closed Loop Control

Not applicable.

9.2.3 Motor Rotation Direction

Not applicable.

9.2.4 Sine Wave Pitch (Frequency) for an
External Encoder

Not applicable.

9.2.5 Number of Encoder Output Pulses (PAO,
PBO, and PCO) from the
SERVOPACK

Not applicable.

9.2.6 Electronic Gear

Not applicable.

9.2.7 Alarm Detection

Not applicable.

9.2.8 Analog Monitor Signal

Not applicable.

Chapter
10

10.1 Alarm Displays

10.1.1 List of Alarms

Will be included in
the new manual.

10.1.2 Troubleshooting of Alarms

Setup
Linear

100to
128

10.2 Warning Displays

10.2.1 List of Warnings

10.2.2 Troubleshooting of Warnings

10.3 Troubleshooting Malfunction Based on
Operation and Conditions of the
Servomotor

Setup
Linear

129
to 136

Chapter
1

11.1 Connection to Host Controller

11.1.1 Example of Connection to MP2200/
MP2300 Motion Module SVA-01

11.1.2 Example of Connection to MP920 4-
axes Analog Module SVA-01

11.1.3 Example of Connection to OMRON's
Motion Control Unit

11.1.4 Example of Connection to OMRON's
Position Control Unit

11.1.5 Connection to MITSUBISHI's AD72
Positioning Unit (SERVOPACK in Speed
Control Mode)

11.1.6 Connection to MITSUBISHI's AD75
Positioning Unit (SERVOPACK in Posi-
tion Control Mode)

11.2 List of Parameters

11-8

11.2.1 Utility Functions

11-8

11.2.2 Parameters

11.3 Monitor Modes

Will be included in
the new manual.

11.4 Parameter Recording Table

Will be included in
the new manual.
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APL-1

W /O Signal (CN1) Names and Functions
(1) Input Signals

Signal Name Pin No. Function Refer-
ence
(Analog
Rotary
manual)
/S-ON 40 Servo ON: Turns ON the linear servomotor when the gate block in the inverter is 5.2.1
released.
/P-CON 41 Function selected by parameter. -
Proportional control Switches the speed control loop from PI (proportional/ 6.8.4
reference integral) to P (proportional) control when ON.
Direction reference With the internal set speed selected: Switch the movement 5.6.1
direction.
Control mode . 5.7.3
switching Position <> speed
Position < force Enables control mode switching.
Force <> speed
Zero-clamp reference | Speed control with zero-clamp function: Reference 53.5
speed is zero when ON.
Reference pulse block | Position control with reference pulse stop: Stops reference 5.4.7
pulse input when ON.
Common [p o7 42 Forward run Overtravel prohibited: Stops linear servomotor when mov- 523
N-OT 43 prohibited able part travels beyond the allowable range of motion.
Reverse run
prohibited
/P-CL 45 Function selected by parameter. -
/N-CL 46 Forward external force | Current limit function enabled when ON. 5.8.2
limit ON 584
Reverse external force
limit ON
Internal speed With the internal set speed selected: Switches the 5.6.1
switching internal speed settings.
/ALM-RST 44 Alarm reset: Releases the servo alarm state. -
+24VIN 47 Control power supply input for sequence signals: Users must provide the +24 V 7.4.6
power supply.
Allowable voltage fluctuation range: 11 to 25 V
SEN 4(2) | Initial data request signal when an absolute encoder is used. 5.9.2
Speed |V-REF 5(6) | Speed reference speed input: 2 to +10 V/rated motor speed (Input gain can be 53.1
modified using a parameter.) 553
Force |T-REF 9 (10) | Force reference input: +1 to +10 V/rated motor force (Input gain can be modified using | 5.5.1
a parameter.) 583
5.8.5
PULS 7 Reference pulse input | Input mode is set from the following pulses. 54.1
/PULS 8 for only line driver * Sign + pulse string <
| SIGN 1 « CCW/CW pulse =
Position |/SIGN 12 . . —
» Two-phase pulse (90° phase differential) -l
CLR 15 Positional error pulse clear input: Clears the positional error pulse during position con-| 5.4.2 g.’
/CLR 14 trol. ©
Note: 1. Pin numbers in parentheses () indicate signal grounds. E

2. The functions allocated to /S-ON, /P-DET, /P-CON, P-OT, N-OT, /ALM-RST, /P-CL, and /N-CL
input signals can be changed by using the parameters. Refer to 3.3.7 Input Circuit Signal Alloca-
tion (Analog Rotary manual).

3. The voltage input range for speed and force references is a maximum of £12 V.
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APL-2

B Input Circuit Signal Allocation

Each input signal is allocated to a pin of the input connector CN1 by setting the parameter. The allocation table is
shown below.

(1) Factory Setting (Pn50A.0 = 0)
The factory setting for a preset input signal (allocation) is shown in a box outlined with a bold line, [__] , in the

lists below.

Pns0A: ||| /|0 ,’__,’]
Pn50B: |~|5(5|H :,’]
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(2) Changing the Allocation (Set as Pn50A.0 = 1)

Set the parameter in accordance with the relation between the signal to be used and the input connector pin.
After having changed the parameter, turn OFF the power and ON again to validate the new setting.

[] means factory setting.

1. When using Servo ON, Forward Run Prohibited, and Reverse Run Prohibited signals with the

Connection Not
. . required
S IN id- CN1 Pin Numb
'gnal tame Vald | input n Rumbers (SERVOPACK judges
N Signal the connection)
Parameter Setting Allo- Level Always Always
cation 40 41 42 43 44 45 46 ON OFF
Servo ON L /S-ON 0 1 2 3 4 5 6 5 o
Pn50A.1 = n.xxOx H S-ON 9 A B C D E F
Proportional Operation L /P-CON 0 1 2 3 4 5 6
Reference 7 8
Pn50A.2 = n.xCIxx Ho | PCON | 9 | A | B | C | D E | F
Forward Run Prohibit- H P-OT 0 1 2 3 4 5 6
ed L /P-OT 9o | Aa|B|c|D|E]|F 7 8
Pn50A.3 = n.Oxxx .
Reverse Run Prohibit- H N-OT 0 1 2 3 4 5 6
ed L /N-OT 9 A B C D E F 7 8
Pn50B.0 = n.xxxO )
Alarm Reset L /ARM-RST 0 1 2 3 4 5 6 g
Pn50B.1 = n.xxOx H ARM-RST 9 A B C D E F
Forward External L /P-CL 0 1 2 3 4 5 6
Force Limit 7 8
Pn50B.2 = n.xCxx H P-CL 9 | A | B C| D E|F
Reserve External L /N-CL 0 1 2 3 4 5 6
Force Limit 7 8
Pn50B.3 = n.Clxxx H N-CL 9o | A B | C|D|E]|F
Switching Servomotor L /SPD-D 0 1 2 3 4 5 6
Movement Direction 7 8
Pn50C.0 = n.xxxO H SDD | 9 | A | B | C | D | E | F
Internal Set Speed Se- L /SPD-A 0 1 2 3 4 5 6
lection 7 8
Pn50C.1 = n.xxOx H SPD-A ? A B ¢ D E F
Internal Set Speed Se- L /SPD-B 0 1 2 3 4 5 6
lection 7 8
Pn50C.2 = n.xOxx H SPD-B ? A B ¢ D E F
Control Method Selec- L /C-SEL 0 1 2 3 4 5 6
tion H csEL | 9 | A | B | c | D | E|F ! 8
Pn50C.3 = n.Oxxx )
Zero Clamp L | /ZCLAMP | 0 1 2 3 4 5 6 ; )
Pn50D.0 = n.xxxO H ZCLAMP 9 A B C D E F
Reference Pulse Inhibit| L /INHIBIT 0 1 2 3 4 5 6
7 8
Pn50D.1 = n.xxOx H INHIBIT 9 A B C D E F
Gain Changeover 1 L /G-SEL1 0 1 2 3 4 5 6 7 g o
Pn50D.2 = n.xOxx H G-SELI 9 A B C D E F P
f=
Polarity Detection L /P-DET 0 1 2 3 4 5 6 =
7 8
Pn50D.3 = n.Oxxx H P-DET 9 A B C D E F o))
o
®©
=
<t

IMPORTANT setting “Polarity Reversal,” the machine may not move to the specified safe direction at occur-

rence of failure such as signal line disconnection. If such setting is absolutely necessary, con-
firm the operation and observe safety precautions.

2. When two or more signal are allocated to the same input circuit, input signals level is valid all allo-
cated signals.
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APL-3

B Related Parameters

The following parameters are used for the test without motor.

(1) Application Function Select Switch C

When

Parameter Meaning Enabled Classification

n.0000 Disables the test without motor. (factory setting)
n.O00O01 Enables the test without motor.

After restart Setup

Pno0C n.0ooo Sets incremental encoder as encoder type for the test without motor.
‘ (factory setting)
n.O0100 Sets absolute encoder as encoder type for the test without motor.

Note: When the linear Servomotor is used, the encoder resolution is set by the 8-bit serial converter and Pn282 (Linear Scale
Pitch).

(2) Mass Ratio

Mass Ratio [Speed| [Position] [Force |
Pn103 Setting Range Setting Unit Factory Setting | When Enabled Classification
0 to 20000 % 0 Immediately Tuning
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APL-4

B Switching the Linear Servomotor Movement Direction

The movement direction of the linear servomotor can be switched without changing the reference pulse to the
SERVOPACK or the reference voltage polarity.

This causes the travel direction (+, -) of the shaft reverse. The output signal polarity such as encoder pulse output

and analog monitor signal from the SERVOPACK does not change.

The standard setting for “forward movement” is the linear scale counting up direction.

Parameter Name Reference
Forward Reference Reverse Reference
n.00O00 Standard setting Analog monitor Analog monitor
(CCW = For- g% Force reference gg ' ‘
Ward) Moves Moves ‘ .
. in f d in reverse
(Factory setting) | 1 T direction
(ccw) Motor movement speed (cw)
Encoder pulse divided output Encoder pulse devided output
PAO PAO Phase A progression
PBO Phase B progression PBO J_|_|_|_|_L
n.0O00O01 Reverse Analog monitor Analog monitor
Direction Mode | 77 g% A\
(CW =For- / . k ‘
Moves in N Move in .
ward) reverse forward
ot direction
direction
W) (ccw)
Encoder pulse divided output Encoder pulse divided output
PAO J_LI_I_I_L PAO J_I_I_I_l_L Phase A progression
PBO Phase B progression PBO J_|_|—|_|_L

The direction of P-OT and N-OT change. For Pn000 = n.0OOO0 (standard setting), counterclockwise is P-OT. For Pn000

=n.0001 (Reverse Direction Mode), clockwise is P-OT.
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APL-5

B Setting the Overtravel Limit Function

The overtravel limit function forces movable machine parts to stop if they exceed the allowable range of motion
and turn ON a limit switch.

(1) Connecting the Overtravel Signal

To use the overtravel function, connect the following overtravel limit switch input signal terminals.

Type | Name Connector Pin Setting Meaning
Number
Input | P-OT CN1-42 ON (low level) Forward run allowed. Normal operation status.
OFF (high level) | Forward run prohibited. Forward overtravel.
Input | N-OT CN1-43 ON (low level) Reverse run allowed. Normal operation status.
OFF (high level) | Reverse run prohibited. Reverse overtravel.

Connect limit switches as shown below to prevent damage to the devices dur-

. . . Linear servomotor
ng linear motion.

Forward
Movement in the opposite direction is possible during overtravel. For example, I l SERVOPACK
reverse run is possible during forward overtravel.
Limit Limit | o or
switch switch 42
N-OT,| 45

B IMPORTANT

When the linear servomotor stops due to overtravel during position control, the position error pulses are held. A clear signal
(/CLR) input is required to clear the error pulses.

(2) Enabling/Disabling the Overtravel Signal

A parameter can be set to disable the overtravel signal. If the parameter is set, there is no need to wire the over-
travel input signal.

Parameter Meaning

n.2000 Inputs the Forward Run Prohibited (P-OT) signal from CN1-42. (Factory setting)
n.80O000 Disables the Forward Run Prohibited (P-OT) signal. (Allows constant forward run.)
n.00003 Inputs the Reverse Run Prohibited (N-OT) signal from CN1-43. (Factory setting)
n.00008 Disables the Reverse Run Prohibited (N-OT) signal. (Allows constant reverse run.)
* Applicable control methods: Speed control, position control, and force control

* After changing these parameters, turn OFF the main circuit and control power supplies and then turn them ON again to
enable the new settings.

* A parameter can be used to re-allocate input connector number for the P-OT and N-OT signals. Refer to 3.3.1 Input Cir-
cuit Signal Allocation (Analog Rotary manual).
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(3) Selecting the Motor Stop Method When Overtravel is Used

This is used to set the stop method when an overtravel (P-OT, N-OT) signal is input while the motor is operating.

Parameter

n.00001

Stop Mode Mode After Meaning
Stopping
n.00000 Stop by dynamic | Dynamic Brake | Stops the linear servomotor by applying dynamic
brake brake (DB), then holds it in Dynamic Brake Mode.

(Factory setting)

Coast

n.00002

Coast to a stop

Stops the linear servomotor by applying dynamic
brake (DB), then places it into Coast (power OFF)
Mode.

Stops the linear servomotor in the same way as when
the servo is OFF (coasts to a stop), then places it into
Coast (power OFF) Mode.

n.O0O10

n.00O20

Decelerate to stop

Zero Clamp

Decelerates the linear servomotor with emergency
stop force (Pn406), then places it into Zero Clamp
(Servolock) Mode.

Coast

Decelerates the linear servomotor with emergency
stop force (Pn406), then places it into Coast (power
OFF) Mode.

enable the new settings.

B TERMS

* During force control, the linear servomotor enters DB Stop Mode or Coast Mode regardless of the setting of Pn001.1.
* After changing these parameters, turn OFF the main circuit and control power supplies and then turn them ON again to

* During n.00002 Coast Mode, SERVOPACK can be resumed using the servo ON signal.

* Stop by dynamic brake: Stops by using the dynamic brake (with short-circuiting by a circuit of SERVOPACK).
* Coast to a stop: Stops naturally, with no brake, by using the friction resistance of the motor in operation.

* Decelerate to stop: Stops by using deceleration (braking) force.
¢ Zero Clamp Mode: A mode forms a position loop by using the position reference zero.

* For details on stopping methods when the servo turns OFF or when an alarm occurs, refer to 5.2.5 Stopping Method for Ser-
vomotor after Servo OFF or Alarm Occurrence (Analog Rotary manual).

(4) Setting the Stop Force for Overtravel

Emergency Stop Force

[ Speed | [Position | [ Force |
Setting Range Setting Unit Factory Setting When Enabled
0 to 800 % 800 Immediately

* This sets the stop force for when the overtravel signal (P-OT, N-OT) is input.
* The setting unit is a percentage of the rated force (i.e., the rated force is 100%).

* The value large enough to be the motor maximum force, 800% is set as the factory setting for emergency stop force.
However, the actual output emergency stop force is determined by motor ratings.
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APL-6

B Motor Maximum Speed

Sets the linear servomotor maximum speed.
Setting a lower speed realizes more delicate speed control and more strict protection by generating the overspeed
alarm (A.510). Also, setting a lower speed allows the upper limit of Encoder output resolution (Pn281) to be set

higher.
Motor Maximum Speed [Speed| [Positon] [Force |
Setting Range Setting Unit Factory Setting When Enabled
110 100 100 mm/s 50 After Restart
(100 to 10000 mm/s) (5000 mm/s)
« If a value lower than the rated speed is set for Pn385, the rated speed becomes the same value as the setting of Pn385.
* The detection level for the overspeed alarm A.510 is “the set value of Pn385 X 1.1.”

APL-7

B Zero Clamp Function

(1) Zero Clamp Function
The zero clamp function is used for systems where the host controller does not form a position loop for the speed
reference input. When the zero clamp signal (/ZZCLAMP) is ON, a position loop is formed inside the SERVO-
PACK as soon as the input voltage of the speed reference (V-REF) drops below the motor speed level in the zero
clamp level (Pn580). The servomotor ignores the speed reference and then quickly stops and locks the servomo-
tor.
The servomotor is clamped within 1 pulse of when the zero clamp function is turned ON, and will still return to
the zero clamp position even if it is forcibly moved by external force.

When the /ZCLAMP signal is turned ON, a
speed reference below the Pn580 setting is

detected
w7 veun
Stops
precisely!

Speed reference

Host 3
controller VREE u

Zero clamp
/P-CON

(zCLAMP) |, ‘e o
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(2) Parameter Setting

)

Parameter Meaning
Pn000 n.O0OAO Control selection: Speed control (analog voltage reference) < Zero clamp

Zero Clamp Conditions

Zero clamp is performed with Pn000 = n.0OJAD when the following two conditions are satisfied:
* /P-CON (/ZCLAMP) is ON (low level).

* Speed reference (V-REF) drops below the setting of Pn580.

SERVOPACK V-REF speed reference
Speed

VREF C5N1 Preset value
Speed reference ———————>»—— forzeroclamping —1 4 L __ _ 4 _ _ _C ____
. Pn580 i
/P-CON | 41

1
Zero clamp 7 G AMPY i i Time
/P-CON (IZCLAMP) input ——| Open (OFF)! EC'°Sed (ON?
| I
Zero clamp is performed. —>— OFF — 1< OFF —><———
ON 1ON! ON
Zero Clamp Level
Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 mm/s 10 Immediately

Sets the motor speed at which the zero clamp is performed if zero clamp speed control (Pn000 = n.COO0AO) is selected.
Even if this value is set higher than the maximum speed of the servomotor, the maximum speed will be used.

Input Signal Setting

Type | Signal Name Connector Pin Setting Meaning
Number
Input /P-CON CN1-41 ON (low level) Zero clamp function ON (enabled)
OFF (high level) Zero clamp function OFF (disabled)
[ZCLAMP Must be allocated ON (low level) Zero clamp function ON (enabled)
OFF (high level) Zero clamp function OFF (disabled)

This is the input signal for the zero clamp operation.
Either /P-CON or /ZCLAMP can be used to switch the zero clamp.

To use the /ZCLAMP signal, an input signal must be allocated. Refer to 3.3.1 Input Circuit Signal Allocation (Analog
Rotary manual) for more details.

B IMPORTANT
When the /ZCLAMP signal is allocated, the zero clamp operation will be used even for speed control Pn000 = n.0000.
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APL-8

B Encoder Signal Output

Encoder feedback pulses processed inside the SERVOPACK can be output externally.

Type Signal Connector Name
Name Pin Number

Output | PAO CN1-33 Encoder output phase A
/PAO CN1-34 Encoder output phase /A

Output | PBO CN1-35 Encoder output phase B
/PBO CN1-36 Encoder output phase /B

Output | PCO CNI1-19 Encoder output phase C (zero-point pulse)
/PCO CN1-20 Encoder output phase /C (zero-point pulse)

Outputs are explained here.

SERVOPACK Host controller
Linear
scale *
, Serial CN2 o Phase A (PAG)
@w converter DATA ]_,quenc Phase B (PB§ Note: The zero-point pulse width will
L__unit | dividin |Phase C (PCQ) be the same as the phase A

pulse width accoding to the
dividing ratio.

* Even in reverse movement mode (Pn000.0 = 1), the dividing output phase form is the same as that for the standard setting
(Pn000.0 = 0).

W Qutput Phase Form

Forward movement (phase B leads by 90°) | Reverse movement (phase A leads by 90°)

e e
prasea L] LT | pnsen LI LT

Phase B Phase B
Phase C —I_l— Phase C —I_l—

>t >t

» When performing homing using the zero-point signal of the linear scale, the speed should be 50 mm/s or

IMPORTANT less.

If the speed is 50 mm/s or more, the phase C pulse may not be output correcitly.

» When using the linear scale which has more then two zero-point signals, the second and after pulse of
phase C becomes half as wide as of the phase A pulse.
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IMPORTANT B Encoder Output Signals from SERVOPACK with a Linear Scale by Renishaw

The output position of the zero point signal (Ref) may vary in some models of the linear scale made by Ren-
ishaw.

If using a Renishaw model, the phase-C pulses of the SERVOPACK are output at two positions.

For details on the specifications of the zero-point signals for a linear scale, refer to the manual for the Ren-
ishaw linear scale.

* When Passing the 1st Zero Point Signal (Ref) in Positive Direction after Power ON

Machine position (Positive direction)

A

Power ON Time
Zero point signal |_|
(Ref) !
o Al il Bl
No zero point signal (Ref) is sent from the linear scale. . .
However, a phase-C pulse will be sent from the SERVOPACK Second pulse is half as wide
when moving in the negative direction, because it is the same as the phase-A pulse.

position from which a phase-C pulse was sent from the
SERVOPACK when moving in a positive direction.

* When Passing the 1st Zero Point Signal (Ref) in Negative Direction after Power ON

Machine position (Positive direction)
A

Power ON

Zero point signal I:l
(Ref)

position from which a phase-C pulse was sent from the
SERVOPACK when moving in a positive direction.

H p S

oo [ il i il S
No zero point signal (Ref) is sent from the linear scale. s d pulse is half id

However, a phase-C pulse will be sent from the SERVOPACK econd pulse Is halt as wide (=l

when moving in the negative direction, because it is the same as the phase-A pulse. %

=

<
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APL-9

B Pulse Dividing Ratio Setting

Encoder Output Resolution

[Speed]| [Position] [ Force |
Setting Range Setting Unit Factory Setting When Enabled
1 to 4096 1P/H{(Pn282)x4} 20 After restart

Set the output pulse resolution for PG output signals (PAO, /PAO, PBO, /PBO) externally from the SERVOPACK.

Feedback pulses per linear scale pitch (Pn282) are divided inside the SERVOPACK by the value set in Pn281 before being
output. (Set according to the system specifications of the machine or host controller.)
The setting range varies with the linear servomotor maximum speed (Pn385) and linear scale pitch (Pn282).
The upper limit value for Pn281 can be obtained by the following equation.
Pn282

Upper limit value for Pn281 = Pm3gs X 72

Note: 1. When the scale pitch is 4 um, the motor maximum speed is limited to 1 ms/s because of the
maximum response frequency of serial converter unit.
2. If the set value is out of the setting range or does not satisfy the setting conditions, the alarm
“Dividing pulse output setting error” (A.041) is output.
If the motor speed exceeds the upper limit value according to the set encoder output resolution,
the alarm “Diving pulse output over speed” (A.511) is output.
3. The upper limit of encoder output resolution is limited by the frequency dividing specification
of serial converter unit.
4. When an absolute linear scale is used, the linear scale pitch becomes the value which is
obtained by "resolution (um/pulse)x2°". (The set value in Pn282 becomes invalid.)
W Setting Example
When the linear scale pitch = 20 um (Pn282 = 20.00) and the motor maximum speed = 5 m/s (Pn385 = 50),
Pn281 = 28 is accepted, but Pn281 = 29 is not accepted and A.041 is output.
® Qutput Example
When Pn281 = 20 (20-edge output (5-pulse output) per linear scale pitch),

Preset value : 20

Linear scale
pitch (Pn282)
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APL-10

B Speed Coincidence Output

The speed coincidence (/V-CMP) output signal is output when the actual motor speed during speed control is the
same as the speed reference input. The host controller uses the signal as an interlock.

Type Signal Connector Setting Meaning
Name Pin Number
OQutput | /V-CMP CN1-25,26 ON (low level) | Speed coincides.
(Factory setting) OFF (high level) | Speed does not coincide.

This output signal can be allocated to another output terminal with parameter Pn50E.
Refer to 3.3.3 Output Circuit Signal Allocation (Analog Rotary manual) for details.

Speed Coincidence Signal Output Width
Setting Range Setting Unit Factory Setting When Enabled
0 to 100 1 mm/s 10 Immediately
The /V-CMP signal is output when the difference between the speed
reference and actual motor speed is the same as the pn582 setting or Motor speed -
less. oz N v
® EXAMPLE ,,’ 2 I Pn582
The /V-CMP signal turns ON at 1900 to 2100 mm/s if the Pn582 is set . 7 ¢
to 100 and the reference speed is 2000 mm/s. 7y
/,’ 0 Reference speed
,/,/’ /V-CMP is output in
y 4 this range.
/V-CMP is a speed control output signal. When the factory setting is used and the output terminal allocation is not per-
formed with the Pn50E, this signal is automatically used as the positioning completed signal /COIN for position control,
and it is always OFF (high level) for force control.
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APL-11

B Setting the Electronic Gear

(1) Scale Feedback Resolution

* Incremental Encoder
The scale feedback resolution from the SERVOPACK is 1/256 of the scale pitch (Pn282).

Scale Pitch Pulse Resolution
40 um 0.156 um
20 um 0.078 um
4 um 0.016 um

« Absolute Encoder

Model Resolution
ST781A

0.5 um
ST782A
ST783A

0.1 um
ST784A

(2) Electronic Gear

The electronic gear enables the workpiece travel distance per input reference pulse from the host controller to be
set to any value. One reference pulse from the host controller, i.e., the minimum position data unit, is called a ref-

erence unit.

When the Electronic Gear When the Electronic Gear
is Not Used is Used

Linear scale

Linear scale
(Reference unit : 1um)

To move a workpiece 10 mm To move a workpiece 10 mm using reference units

The scale pitch is 20 um. Therefore, 1 reference unitis 1 um.

10 X 100020 x 256=128000 pulses To move a workpiece 10 mm (10000 um),
128000 pulses are input as reference 1 pulse =1 um,

pulses. 10000/1=10000 pulses.

The equation must be calculated at Input 10000 pulses as reference input.
the host controller.
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(3) Related Parameters

Pn20E Electronic Gear Ratio (Numerator)

Setting Range Setting Unit Factory Setting When Enabled
1 to 1073741824 (230) - 4 After restart
Pn210 Electronic Gear Ratio (Denominator)
Setting Range Setting Unit Factory Setting When Enabled
1 to 1073741824 (2%0) - 1 After restart

The electronic gear ratio to be set can be calculated by the following equation:
Pn20E Workpiece travel distance per reference unit
Pn210 Scale pitch
* If the ratio is outside the setting range, reduce the fraction (both numerator and denominator) until you obtain integers
within the range. Be careful not to change the electronic gear ratio (B/A).
u I[IMPORTANT
Electronic gear ratio setting range: 0.001 < Electronic gear ratio (B/A) < 1000

If the electronic gear ratio is outside this range, A.040 (Parameter setting error) is output and the SERVOPACK will not oper-,
ate properly. In this case, modify the load configuration or reference unit.

Electronic gear ratio: % = X256

(4) Procedure for Setting the Electronic Gear Ratio
Use the following procedure to set the electronic gear ratio.

Step Operation Description
1 Check the scale pitch. Check the scale pitch of linear scale used.
2 Determine the reference unit used. Determine the reference unit from the host controller, considering the
machine specifications and positioning accuracy.
3 Calculate the electronic gear ratio. Use the electronic gear ratio equation to calculate the ratio (B/A).
Set parameters. Set parameters using the calculated values.

(5) Electronic Gear Ratio Setting Example

An example of electronic gear ratio setting is given below.

Step Operation Load Configuration
1 | Check the scale pitch. 0.02 mm (20 um)
2 | Determine the reference 1 reference unit: 0.001 mm (1 pwm)
unit.
3 Calculat'e the electronic B 1 (um)
gear ratio. A~ 20@um) * 256
4 | Set parameters. Pn20E 256
Pn210 20

(6) Electronic Gear Ratio Equation

Reference pulse ©)] Posi- Linear servomotor
% O OS Speed
AQ(mm/P) © — =
<«— Movement distance L (mm) P
f=
AQ /P) : Ref it L =
(mm/P) eference uni L (mmiscale pitch) i
L (mm) : Movement distance Ps (o))
Ps (mm) : Scale pitch o
[}
=
<t
L B L
2y =2 =
Al x ( 4 ) 56 x Py
(i): 256 x L x AQ _ 256 xAQ Set A and B with the following parameters.
4 PsxL Ps [A]: Pn210 [B]: Pn20E
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APL-12

B Limiting Linear Servomotor Speed during Force Control

During force control, the linear servomotor is controlled to output the specified force, which means that the linear
servomotor speed is not controlled. Accordingly, when an excessive reference force is set for the mechanical load
force, it will prevail over the mechanical load force and the linear servomotor speed will greatly increase.

This function serves to limit the linear servomotor speed during force control to protect the machine.
With Speed Limit

With No Speed Limit

Danger of damage due to Motor speed
Mf)tor speed excessive machine speed. P ,
Maximum speed [~~~ """~ / Safe operation with
/ r speed limit.
Speed limit

v

vy

(1) Speed Limit Mode Selection (Force Limit Option)

Parameter Description

n.OOO0O | Uses the value set in Pn480 as the speed limit (internal speed limit function).

n.O0O10 | Uses V-REF (CN1-5, 6) as an external speed limit input. Applies a speed limit using the input
voltage of V-REF and the setting in Pn300 (external speed limit function).

(2) Internal Speed Limit Function

Speed Limit During Force Control
Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 mm/s 10000 Immediately

Sets the linear servomotor speed limit value during force control.

The setting in this parameter is enabled when Pn002 = n.CJCJ0O.
The servomotor’s maximum speed will be used when the setting in this parameter exceeds the maximum speed of the ser-

vomotor used.

Parameter Meaning

Pn408 n.COO0O | Set the smaller value of motor maximum speed or Pn480 to the speed limit value.

n.0OO10 | Set the smaller value of detected over speed or the value of Pn480 to the speed limit value.

(3) External Speed Limit Function

Type Signal Connector Name
Name Pin Number
Input V-REF CNI1-5 External Speed Limit Input
SG CNI1-6 Signal Ground

Inputs an analog voltage reference as the linear servomotor speed limit value during force control.
The smaller value is enabled, the speed limit input from V-REF or the Pn480 (Speed Limit during Force Control) when

Pn002 =n.000010.

The setting in Pn300 determines the voltage level to be input as the limit value. Polarity has no effect. E
(]

=

Speed Reference Input Gain [Speed| [Position] [Force | _U"I

Setting Range Setting Unit Factory Setting When Enabled %

=

<<

150 to 3000 0.01 V/rated speed 600 Immediately

Sets the voltage level for the speed that is to be externally limited during force control.
With Pn300 = 600 (factory setting) and 6 V input from V-REF (CN1-5, 6), the actual motor speed is limited to the rated

speed of the servomotor used.
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INFO B The Principle of Speed Limiting
% When the speed is outside of the allowable range, a force that is proportional to the difference between the actual speed

and the speed limit is used as negative feedback to bring the speed back within the speed limit range. Accordingly, there is
a margin generated by the load conditions in the actual motor speed limit value.

(4) Signals Output during Servomotor Speed Limit

Type Signal Connector Setting Meaning
Name Pin Number
Output | /VLT Must be allocated ON (low level) | Servomotor speed limit being applied.
CN1-00 OFF (high level) | Servomotor speed limit not being applied.

This signal is output when the linear servomotor speed reaches the speed limit value set in Pn480 or set by the analog volt-

age reference.
For use, this output signal must be allocated with parameter Pn50F. For details, refer to 3.3.3 Output Circuit Signal Alloca-

tion (Analog Rotary manual).
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APL-13

B Operating Using Speed Control with an Internally Set Speed

This function allows speed control operation by externally selecting an input signal from among three servomo-
tor speed settings made in advance with parameters in the SERVOPACK. Since controlling a speed with a param-

eter inside the SERVOPACK, there is no need for an external speed of pulse generator.

SERVOPACK
Internally set speed
CN1 parameters
/P-CON(/SPD-D)/ﬁﬂ SPEEDT Pn380——  Speed Servomotor
Contact inputs /P-CL  (/SPD-A) /ﬁ& ... |sPEED2 Pn3s81 ? referen(;e @
N-CL (SPD-B)_— a6 SPEED3 Pn382——

B Basic Settings for Speed Control with an Internally Set Speed

Set the following signal and parameter for speed control with an internally set speed.

(1) Signal Setting

The following input signals are used to switch the operating speed.

Signal Connector .
s Name Pin Number ARl
/P-CON CN1-41
Switches the linear servomotor movement direction.
(/SPD-D) Must be allocated
/P-CL CN1-45 )
Input Selects the internally set speed.
(/SPD-A) Must be allocated
/N-CL CN1-46 )
Selects the internally set speed.
(/SPD-B) Must be allocated

(2) Speed Control with an Internally Set Speed Selection
Select the speed control with an internally set speed with Pn000.

Parameter Meaning When Enabled | Classification

Pn000 ‘ n.00030 Control mode: Internally set speed control After restart Setup
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(3) Parameter Setting
Set the internally set speed with Pn380, Pn381 and Pn382.

Internally Set Speed 1 o
Classification
Pn380 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 mm/s 10 Immediately Setup
Internally Set Speed 2 o
Classification
Pn381 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 mm/s 20 Immediately Setup
Internally Set Speed 3 o
Classification
Pn382 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 mm/s 30 Immediately Setup

Note: The maximum speed of the servomotor is used whenever the value exceeds the maximum speed is set in the Pn380
to Pn382.

(4) Operating Using an Internally Set Speed

Use ON/OFF combinations of the following input signals to operate with the internally set speeds. Following two
kinds of input signals are available.

B Using input signals /P-CON, /P-CL, /N-CL [factory setting]

Input Signal Motor
Movement Speed
OFF OFF Stops at 0 of the internally set speed.
OFF ON Pn380: Internally Set Speed 1 (SPEED1)
OFF Forward
ON ON Pn381: Internally Set Speed 2 (SPEED2)
ON OFF Pn382: Internally Set Speed 3 (SPEED3)
OFF OFF Stops at 0 of the internally set speed.
OFF ON Pn380: Internally Set Speed 1 (SPEED1)
ON Reverse
ON ON Pn381: Internally Set Speed 2 (SPEED2)
ON OFF Pn382: Internally Set Speed 3 (SPEED3)
B Using input signals /SPD-D, /SPD-A, /SPD-B
Input Signal Motor
Movement Speed
OFF OFF Stops at 0 of the internally set speed.
OFF ON Pn380: Internally Set Speed 1 (SPEED1)
OFF Forward
ON ON Pn381: Internally Set Speed 2 (SPEED2)
ON OFF Pn382: Internally Set Speed 3 (SPEED3) o
©
OFF OFF Stops at 0 of the internally set speed. d=)
OFF ON Pn380: Internally Set Speed 1 (SPEED1) |
ON Reverse o
ON ON Pn381: Internally Set Speed 2 (SPEED2) o
ON OFF Pn382: Internally Set Speed 3 (SPEED3) E
<t
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<Supplementary Information>
When Pn000.1 =4, 5, or 6, and both /P-CL and /N-CL are OFF, the control mode can be switched.

Example:
Pn000.1 = 5: Internally set speed selection (contact reference) < Position control (pulse train reference)

W Factory-set Sequence Signal Allocations: (Pn50A.0 = 0)

Input Signal
Speed
/P-CL /N-CL
OFF OFF Pulse train reference input (position control)
OFF ON Pn380: Internally Set Speed 1 (SPEED1)
ON ON Pn381: Internally Set Speed 2 (SPEED2)
ON OFF Pn382: Internally Set Speed 3 (SPEED3)

B Changing Sequence Signal Allocations for Each Signal (Pn50A.0 = 1)

Input Signal
Speed
/SPD-A /SPD-B /C-SEL
OFF OFF OFF Stops at 0 of the Internally Set Speed
OFF ON OFF Pn380: Internally Set Speed 1 (SPEED1)
ON ON OFF Pn381: Internally Set Speed 2 (SPEED2)
ON OFF OFF Pn382: Internally Set Speed 3 (SPEED3)
- - ON Pulse train reference input (position control)

Note: Allocate /C-SEL signal to switch the control mode. For details, refer to 3.3.1 Input Circuit Signal Allo-
cation (Analog Rotary manual).
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APL-14

B Internal Force Limit (Limiting Maximum Output Force)

Maximum force is always limited to the values set in the following parameters.

Pn483 Forward Force Limit [Speed | [Position | [Force |
Setting Range Setting Unit Factory Setting When Enabled
0 to 800 % 30 Immediately
Reverse Force Limit [ Speed | [ Position | [ Force |
Setting Range Setting Unit Factory Setting When Enabled
0 to 800 % 30 Immediately

The settings in these parameters are constantly enabled. The setting unit is a percentage of rated force.
If the force limit is set higher than the maximum force of the linear servomotor, the maximum force of the linear servomotor

is used.
No Internal Force Limit Internal Force Limit
(Maximum force can be output.)
N PR484 f----vrmrrmrommmamananoeoe
| ; t
| | IS Pn483 < :
: t Speed
Limiting force

L}i Speed
Maximum force

Too small a force limit setting will result in insufficient force during acceleration and deceleration.

For safe operation at setup of linear servomotor, the factory setting of Pn483 and Pn484 are 30%, which are
IMPORTANT relatively low. After having set up the linear servomotor, increase the settings of Pn483 and Pn484 to the
desired level. (Set to 800% if there is no restriction.)

APL-15

B Running Output Signal (/TGON)

Type | Signal Connector Setting Meaning
Name Pin Number
Output | /TGON | CN1-27,28 ON (low level) Linear servomotor is operating (Motor speed is above
(Factory setting) the setting in Pl’l581)
OFF (high level) | Linear servomotor is not operating (Motor speed is
below the setting in Pn581).

This signal is output to indicate that the linear servomotor is currently operating above the setting in parameter Pn581.
The /TGON signal can be allocated to another output terminal with parameter Pn50E. For details, refer to 3.3.3 Output Cir-

cuit Signal Allocation (Analog Rotary manual).

S

* Related Parameter 3
f=

Zero-Speed Level [Speed|  [Position] [Force | ;

Setting Range Setting Unit Factory Setting When Enabled o

«©

=

<t

1 to 10000 1 mm/s 20 Immediately

Set the range in which the running output signal (/TGON) is output in this parameter.

When the linear servomotor movement speed is above the value set in the Pn581, it is judged to be linear servomotor mov-
ing and the running output signal (/TGON) is output. The movement detection signal can also be checked on the panel
operator or the digital operator. For details, refer to 2.3 Status Display mode and 4.1 List of Monitor Modes (Analog Rotary

manual).
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APL-16

B Advanced Autotuning

Advanced autotuning automatically operates the SERVOPACK (in reciprocating movement in the forward and
reverse directions) within set limits and makes adjustment automatically according to the mechanical characteris-
tics while the SERVOPACK is operating.

Advanced autotuning can be performed without connecting the host.
The following automatic operation specifications apply.

* Motor speed: Rated motor speed x 2/3

* Acceleration force*: Approximately 100% of rated motor force

» Movement distance: Set in unit of 1000 reference unit.

*The acceleration force varies with the influence of the mass ratio (Pn103), machine friction, and external disturbance.

Rated motor speed X 2/3

Movement
Speed

Reference:

Rated motor speed X 2/3

P Response
< Rated motor force: —

Approx. 100%

@) )
SERVOPACK Rated motor force: —
Approx. 100%

APL-17

B Advanced Autotuning Procedure

The following procedure is used for advanced autotuning.
Advanced autotuning is performed from the Digital Operator (option) or SigmaWin+.
Here, the operating procedure from the Digital Operator is described.

Refer to the X'V series SGM L V/SGDV Users Manual, Operation of Digital Operator (SIEPS80000055) for
basic key operations of the Digital Operator.

Note: The function cannot be performed from the Panel Operator.
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(1) Operating Procedure

Step Display after Operation Keys Operation
BB —FUNCTION— MODESET
1 Fn200:TunelLvl Set Rad Display the main menu of the utility function mode,
Fn201:AAT
Fh202:-Re f-AAT A v and select Fn201.
Fn203:0nePrmTun
5B A dvanced AT Press the Key to display the initial setting screen
Jcal c=ON for advanced autotuning.
2 Mode=2 Type=2 DATA Note: If the display does not switch and NO-OP is
Stroke=+00288000 displayed, refer to (1) Check Points for Set-
(0090. 0) mm tings
BB Advanced AT A v
3 '\\.ilcoadl :zZNType=2 Press the ,or Key and set the items in
Stroke=+00288000 SCROLL steps 3-1 to 3-4.
(0090. 0) mm A

ECalculating Mass
Select the mode to be used.
Normally, set Jcalc to ON.

3-1 | Jcalc = ON: Mass calculated
Jcalc = OFF: Mass not calculated
<Supplementary Information>
If the mass is already known from the machine specifications, set the value in Pn103 and set Jcalc to OFF.
ETuning Level
Select the tuning level.
Mode = 1: Makes adjustments considering responsiveness and stability. (Standard level)
32 Mode = 2: Makes adjustments for positioning.
Mode = 3: Makes adjustments for positioning, giving priority to overshooting suppression.
Set this level if position error overshoots at mode 2.
Note: Set the mode to 1 if Fn202 (Advanced Autotuning by Reference) is performed after executing this func-
tion.
mFilter Type Setting
Select the filter type to set a filter according to the machine element to be driven. Set the filter referring to the
following functional elements.
33 <Supplementary Information>
If there is noise or the gain does not increase, good results may be obtained by changing the filter type.
Type = 1: Selects a filter suitable for belt drive mechanisms.
Type = 2: Selects a filter suitable for ball screw drive mechanisms or linear motor [Factory setting].
Type = 3: Selects a filter suitable for rigid systems, such as a gear.
BSTROKE (Travel Distance) Setting
Specify a travel distance in increments of 1000 references.
Travel distance setting range:
The travel distance setting range is from -99990000 to +99990000. The negative (-) direction is for
reverse rotation, and the positive (+) direction is for forward rotation.
Initial value:
3-4 90 mm
Note:
* Move the position using JOG operation to where a suitable movable range is ensured.
+ Set the travel distance to at least 5 mm; otherwise, "Error" will be displayed and the travel distance cannot be
set.
* To calculate the mass ratio and ensure precise tuning, it is reccommended to set the travel distance to 90 mm.
BB ADVANCED AT
4 :z " : g g - 8 8 2 8_00 DATA Press the ‘ Key. The advanced autotuning execu-
Pn101=0020. 00 tion screen will be displayed.
Phn102=0040.0
RUN ADVANCED AT Press the Key. The servo will be ON and the dis-
5 Pn108=00000 play will change from "BB" to "RUN."
Pn100=0040.0 . : .
Pn101=0020.00 #[f the level is set to 3, the "Pn102" display will
Pn141=0050.0 change to the "Pn141."
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APL-18

mUsing the Mode Switch (P/Pl Switching)

Use the mode switch (P/PI switching) function in the following cases:

P Control: Proportional control
PI Control: Proportional/integral control

* To suppress overshooting during acceleration or deceleration (for speed control)
* To suppress undershooting during positioning and reduce the settling time (for position control)

Overshoot
i e N\ Actual servomotor operation

Reference

Speed

A ‘\‘- ~
Time _A_':\J_J
Undershoot — o
Settling time

The mode switch function automatically switches the speed control mode between PI control mode and P control
mode based on a comparison between the servo’s internal value and a user-set detection level shown in (7)
Related Parameters.

<Supplementary Information>
* Monitoring the speed response waveform and position error waveform is required for adjustment.
« If I-P control is selected for speed loop control, the mode switching function will be disabled.

(1) Related Parameters

Select the conditions to switch modes (P or PI control switching) by using the following parameters.

Parameter
Mode Switch Containing When o
Gl Selection Detection Point Enabled ClesSlester
Setting

n.0000 Uses a force .reference level for detection point. Pn10C

[Factory setting]
n.O00O01 Uses a speed reference level for detection point. Pnl81

Pn10B |n.O00O0O2 Uses an acceleration level for detection point. Pnl182 Immediately Setup

n. 0003 Usgs a position error pulse level for detection PnlOF

point.
n.O00O0O4 Does not use mode switch function. -
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B Parameters to set the detection point

Mode Switch (Force Reference) [Speed|  [Position | o
Classification
Pn10C Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 200 Immediately Tuning
Mode Switch (Speed Reference) [Speed]  [Position | o
Classification
Pn181 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 mm/s 0 Immediately Tuning
Mode Switch (Acceleration) [Speed|  [Position | o
Classification
Pn182 Setting Range Setting Unit Factory Setting When Enabled
0 to 30000 1 mm/s? 0 Immediately Tuning
Mode Switch (Position Error) [Speed|  [Position | o
Classification
Pn10F Setting Range Setting Unit Factory Setting When Enabled

0 to 10000

1 reference unit

0

Immediately

Tuning

Mode switch functions according to the detection point are as follows.

B Using the Force Reference Level to Switch Modes (Factory Setting)

With this setting, the speed loop is switched to P control when the value of force reference input exceeds the
force set in Pn10C. The factory setting for the force reference detection point is 200% of the rated force.

Speed

Reference speed

Motor speed

+Pn10C

Force

0

Reference

-Pn10C
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<Example>
If the mode switch function is not being used and the SERVOPACK is always operated with PI control, the

speed of the motor may overshoot or undershoot due to force saturation during acceleration or deceleration.
The mode switch function suppresses force saturation and eliminates the overshooting or undershooting of

the motor speed.

Without Mode Switching With Mode Switching

Overshoot
? Motor
<,‘:::> speed

Undershoot 3

AN
Time -*—V Time

W Using the Speed Reference Level to Switch Modes
With this setting, the speed loop is switched to P control when the value of speed reference input exceeds the

speed set in Pn181.

Motor
speed

Speed Speed reference Motor
speed

Pn181 [~ ff - h Time
Pl_] P Control | PI Control

<Example>
In this example, the mode switch is used to reduce the settling time. It is necessary to increase the speed loop

gain to reduce the settling time. Using the mode switch suppresses overshooting and undershooting when
speed loop gain is increased.

Without Mode Switching With Mode Switching

Speed reference  \otor speed

Motor \
speed |

Long Settling Time |<—>|

Increase speed loop gain @

Overshoot

Motor f N
speed <"::|'> R
Undershoot? N \
Time — Settling ime L]
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B Using the Acceleration Level to Switch Modes

With this setting, the speed loop is switched to P control when the speed reference exceeds the acceleration
rate set in Pn182.

Speed Re{le-r_e nce speed — protor speed
+Pn182 F--f- Motor acceleration
Acceleration 0 7 ;
-Pnig2 [~FTimTTeee \j
- L
PI|P| PIControl |P] PI Control
<Example>

If the mode switch function is not being used and the SERVOPACK is always operated with PI control, the
speed of the motor may overshoot or undershoot due to force saturation during acceleration or deceleration.
The mode switch function suppresses force saturation and eliminates the overshooting or undershooting of the
motor speed.

Without Mode Switching With Mode Switching

Overshoot

Motor
speed

Motor
<‘,::'|> speed
Undershoot 3 N
Time -*—V Time

B Using the Position Error Pulse Level to Switch Modes

This setting is effective with position control only.

With this setting, the speed loop is switched to P control when the position error pulse exceeds the value set in
PnlOF.

Reference Motor
Speed speed
Time
Position
error pulse
Pn10F[-----, S ,
Pl | P Control | Pl Control
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<Example>
In this example, the mode switch is used to reduce the settling time. It is necessary to increase the speed loop

gain to reduce the settling time. Using the mode switch suppresses overshooting and undershooting when speed

loop gain is increased.

Without Mode Switching With Mode Switching

Speed reference  \otor speed

Motor \
speed |

Long Settling Time |<—>|

Increase speed loop gain @

Overshoot

Motor %
speed <::::>
Undershoot; N

*_\J Settling time L_>|

Time
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APL-19

B® JOG Operation (Fn002)

JOG operation is used to check the operation of the servomotor under speed control without connecting the SER-
VOPACK to the host.

/\ CAUTION

While the SERVOPACK is in JOG operation, the overtravel function will be disabled. Consider the operating range
of the machine when performing JOG operation for the SERVOPACK.

(1) Settings before Operation

The following settings are required before performing JOG operation.

+If the S-ON input signal is ON, turn OFF the signal.
*If Pn5S0A.1 is set to 7 (i.e., the servo is always ON), change the value.
*Considering the operating range of the machine, set the JOG operation speed in Pn383.

JOG Speed [Speed]| [Position] [ Force | S
Classification
Pn383 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 mm/s 50 Immediately Setup
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APL-20

B Origin Search (Fn003)
The origin search is designed to position the origin pulse position of the incremental encoder (phase-C) and to
clamp at the position. This mode is used when the motor shaft needs to be aligned to the machine.

/\ CAUTION

+ Perform origin searches without connecting the coupling.
The forward run prohibited (P-OT) and reverse run prohibited (N-OT) signals are not effective in origin

search mode.

Execute the origin search without connecting the couplings.
Motor speed at the time of execution: 15 mm/s.
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APL-21

B Program JOG Operation (Fn004)

The Program JOG Operation is a utility function, that allows continuous automatic operation determined by the

preset operation pattern, movement distance, movement speed, acceleration/deceleration time, number of time of

repetitive operations.
This function can be used to move the servomotor without it having to be connected to a host controller for the
machine as a trial operation in JOG operation mode. Program JOG Operation can be used to confirm the opera-
tion and for simple positioning operations.

(1) Settings before Operation

The following settings are required before performing program JOG operation.

* Set correctly the machine operation range and safe operation speed in the parameters such as "program JOG
operation movement distance" and "program JOG movement speed."

* The SERVOPACK must be in Servo Ready status to execute this function.
» If the Servo-ON input signal (/S-ON) is ON, turn it OFF.
* Release the Servo-ON signal mask if the parameter Pn 50A.1 is set to 7, and the Servo has been set to always

be ON.

(2) Precautions

* Control is position control during program JOG operation. However, the pulse reference input to the SERVO-

PACK is inhibited (in /INHIBIT status) and no pulse reference input is accepted.
<Supplementary Information>
* The overtravel function is enabled in this function.

* When an absolute encoder is used, input is not necessary since SEN signal is always enabled.

* Other functions that are applicable for position control, such as position reference filter, can be used.

(3) Related Parameters

Program JOG Operation Related Switch [Speed| [Position] [ Force | Classification
Pn530 Setting Range Setting Unit Factory Setting When Enabled
- - 0000 Immediately Setup
Program JOG Movement Distance [Speed]| [Position] [Force | Classification
Pn531 Setting Range Setting Unit Factory Setting When Enabled
1 to 1073741824(23%) 1 Reference unit 32768 Immediately Setup
Program JOG Movement Speed [Speed ]| [Positon] [ Force | Classification
Pn585 Setting Range Setting Unit Factory Setting When Enabled
1 to 10000 1 mm/s 50 Immediately Setup
Program JOG Acceleration/Deceleration Time [ Speed| [Position] [ Force | Classification
Pn534 Setting Range Setting Unit Factory Setting When Enabled
2 to 10000 1 ms 100 Immediately Setup
Program JOG Waiting Time [Speed| [Position] [ Force | Classification
Pn535 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 ms 100 Immediately Setup
Number of Times of Program JOG Movement [ Speed| [Position| [Force | Classification
Pn536 Setting Range Setting Unit Factory Setting When Enabled
1 to 1000 1 time 1 Immediately Setup
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APL-22

B Motor Models Display (Fn011)

This mode is used for motor maintenance, set the parameter Fn011 to select the motor model check mode. If the

SERVOPACK has been custom-made, you can also check the specification codes of SERVOPACKSs.

Display after -
Step Operation Panel Operator Description

1 @ Press the MODE/SET Key to select the utility function

,’: " ,'_I ,'—I ,'—, MODE/SET mode.
) (o) [ (MODE/SET Key)

2 — — Press the UP or DOWN Key to select Fn011.
I rnont . f ot Bl
ol 1) @ @ Note: The enabled digit blinks.

3 Press the DATA/SHIFT Key for more than one second to

display the linear servomotor model and voltage code.
C o
—yn el DATA<
K e | (DATA/SHIFT Key)
(Press at least 15.) Linear Servomotor Voltage | | Linear Servomotor Type
Data Model Data Type
01 ]200 VAC 40 |Linear servomotor,
02 [400 VAC
4 Press the MODE/SET Key to display the servomotor
capacity.
ot i @ e e
[ (N1 [ A [ MODE/SET [N | ) A |
= = (MODE/SET Key)
|: Motor capacity in units of 10 W
The above example indicates 100 W.
5 Press the MODE/SET Key, and the linear scale type and
resolution code will be displayed.
cynme
ExEEE R
— — (MODE/SET Key) Linear Scale Type Scale Pitch Multiplication
Data Type Data | Resolution
00 Incremental 8 8-bit
01 Absolute 12 12-bit
6 Press the MODE/SET Key to display the SERVO-
PACK’s code for custom orders.
_{. L 1 MODE/SET j (] [ g [
= (MODE/SET Key) —:
Code for custom orders
Note: The display “y.0000” means standard model.

7 Press the DATA/SHIFT Key for more than one second to
- oo @ return to the utility function mode display FnO11.
o] i (DATE/‘?STQF‘T Ke

Y)
(Press at least 1s.)
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APL-23

MW List of Monitor Modes

Parilrcr;eter Content of Display Unit
Un000 Actual motor speed mm/s
Un001 Input speed reference mm/s
Un002 Internal force reference (in percentage to the rated force) %
Un003 Electrical angle 1 (32-bit decimal code) Number of pulses

from the phase-U
Un004 Electrical angle 2 (Angle from 0 (zero) degree of phase-U)) deg
Unoos 1 Input signal monitor -
unoos ! Output signal monitor -
Un007 Input reference pulse speed (valid only in position control) mm/s
Un008 Error counter value (amount of position error) (valid only in position control) reference unit
Un009 Accumulated load rate (value for the rated force as 100 %. Displays effective force in 10-s %
cycle.)
Un00A Regenerative load rate (value for the processable regenerative power as 100 %. Displays regen- %
erative power consumption in 10-s cycle.)
Un00B Power consumed by DB resistance %
(Value for the processable power when dynamic brake is applied as 100 %. Displays power
consumed by DB resistance in 10-s cycle.)
unoogc "2 Input reference pulse counter (32-bit decimal code) Pulse
(valid only in position control)
Un00OD Feedback pulse counter (1/256 of linear scale pitch, 32-bit decimal code) Pulse
Un010 Allowable maximum motor speed and dividing ratio monitor -
Un011 Hall sensor signal monitor -
Un084 Linear scale pitch -
(Scale pitch = Un084 x 10U"%85 [pmy])
Un085 Linear scale pitch index -
(Scale pitch = Un084 x 10U"%85 [pm))
* 1. Refer to 8.4 Monitoring Input Signals (Analog Rotary manual).
* 2. Refer to 8.5 Monitoring Output Signals (Analog Rotary manual).
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APL-24

B Parameter List <Analog Linear>

Parameter

No. | Digit

Name

Setting
Unit

Setting
Range

Factory
Setting

When Enabled

Classification

Pn000

Basic Function Select Switch 0

0000h to
00B3h

0000h

0

Direction Selection

0

Sets the linear counting up (phase-A advance)
direction as forward direction.

Sets the linear counting down (phase-B
advance) direction as forward direction (Move-
ment direction reversal mode)

0to3

0

Control Method Selection

0

Speed control (analog reference)

Position control (pulse train reference)

Force control (analog reference)

Internal set speed control (contact reference)

Bl WIN| -

Internal set speed control (contact reference)
< Speed control (analog reference)

Internal set speed control (contact reference)
< Position control (pulse train reference)

Internal set speed control (contact reference)
< Force control (analog reference)

Position control (pulse train reference)
< Speed control (analog reference)

Position control (pulse train reference)
< Force control (analog reference)

Force control (analog reference)
< Speed control (analog reference)

Speed control (analog reference)
& Zero clamp

B

Position control (pulse train reference)
& Position control (Inhibit)

OtoB

After restart

Setup

Pn001

Application Function Select Switch 1

0000h to
1122h

0000h

Servo OFF or Alarm G1 Stop Mode

0

Stops the linear servomotor by applying DB
(dynamic brake).

Stops the linear servomotor by applying
dynamic brake (DB) and then releases DB.

2

Makes the linear servomotor coast to a stop
state without using the dynamic brake (DB).

Oto2

Overtravel (OT) Stop Mode

0

Same setting as Pn001.0 (Stops the motor by
applying DB or by coasting).

Sets the emergency stop force of Pn406 to the
maximum value, decelerate the motor to a stop,
and then sets it to servolock state.

Sets the emergency stop force of Pn406 to the
maximum value, decelerates the motor to a
stop, and then sets it to coasting state.

Oto2

AC/DC

Power Input Selection

Not applicable to DC power input: Input AC
power supply through L1, L2, (and L3) termi-
nals.

Applicable to DC power input: Input DC power
supply between B1/ + and -, or input DC power
supply between B1/ + and - or between P/+ and

0,1

Warning Code Output Selection

0

ALO1, ALO2, and ALO3 output only alarm
codes.

ALO1, ALO2, and ALO3 output both alarm
codes and warning codes. While warning
codes are output, ALM signal output remains
ON (normal state).

0,1

After restart

Setup
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Parameter Setting Setting | Factory

No. ITglt Name Unit Range | Setting When Enabled Classification
Pn002 Application Function Select Switch 2 - 0000hto | 0000h After restart Setup
4113h
0 Speed Control Option (T-REF Terminal Allocation) - 0to3 0
0 N/A

1 Uses T-REF as an external force limit input.
2 Uses T-REF as a force feedforward input.
3

Uses T-REF as an external force limit input
when P-CL and N-CL are ON.

1 Force Control Option (V-REF Terminal Allocation) - 0,1 0
0 N/A
1 Uses V-REF as an external speed limit input.
2 Absolute Encoder Usage - 0,1 0
0 Uses absolute encoder as an absolute
encoder.
1 Uses absolute encoder as an incremental
encoder.
3 Reserved (Do not set.) - Oto4 0
Pn006 Application Function Select Switch 6 - 0000hto | 0002h Immediately Setup
005Fh
0 | Analog Monitor 1 Signal Selection - 00 to 5F 2

1 00 Motor speed (1V/1000mm/s)

01 Speed reference (1V/1000mm/s)

02 Force reference (1V/100%)

03 Position error (0.05V/1 reference unit)

04 Position amplifier error (after electronic gears)
(0.05V/ 1 encoder pulse unit)

05 Position reference speed (1V/1000mm/s)
06 Reserved (Do not set.)

07 Motor load position error (0.01V/1 reference
unit)

08 Positioning completion signal (positioning com-
pleted: 5V, positioning not completed: 0V)

09 | speed feedforward (1V/1000min -1
0A Force feedforward (1V/100%)

0B | Active gain (1st gain: 1V, 2nd gain: 2V, 3rd
gain: 3V, 4th gain: 4V)

0C | Completion of position reference (Completed:
5V, Not completed: 0V)

0D Reserved (Do not set.)
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Parameter Setting Setting | Factory

No. ITglt Name Unit Range | Setting When Enabled Classification
Pn007 Application Function Select Switch 7 - 0000hto | 0000h Immediately Setup
005Fh
Analog Monitor 2 Signal Selection - 00 to 5F 2

1 0 Motor speed (1V/1000mm/s)

1 Speed reference (1V/1000mm/s)

2 Force reference (1V/100%)

3 Position error (0.05V/1 reference unit)

4 Position amplifier error (after electronic gears)
(0.05V/ 1 encoder pulse unit)

5 Position reference speed (1V/1000mm/s)

6 Reserved (Do not set.)

7 Motor load position error (0.01V/1 reference
unit)

8 Positioning completion signal (positioning com-
pleted: 5V, positioning not completed: 0V)

9 Speed feedforward (1V/1000min ")

0A | Force feedforward (1V/100%)

0B | Active gain (1st gain: 1V, 2nd gain: 2V, 3rd
gain: 3V, 4th gain: 4V)

0C | Completion of position reference (Completed:
5V, Not completed: 0V)

0D | Reserved (Do not set.)

Pn008 Application Function Select Switch 8 - 0?(1)2?:]0 0000h After restart Setup
0 Lowered Battery Voltage Alarm/Warning Selection - 0,1 0
0 Outputs alarm (A.830) for lowered battery volt-
age.
1 Outputs warning (A.930) for lowered battery
voltage.
1 Function Selection at Main Circuit Voltage Drop - Oto2 0
0 Disables detection of the main circuit voltage
drop.
1 Enables detection of the main circuit voltage
drop.
2 Detects warning and limits force by Pn424 and
Pn425.
2 | Warning Detection Selection - 0,1 0
0 Detects warning.
1 Does not detect warning.
Pn009 Application Function Select Switch 9 - 0%(;(1);1;0 0010h After restart Tuning
1 Current Control Method Selection — 0,1 1
0 Current control method 1
1 Current control method 2
2 Speed Detection Method Selection - 0,1 0

0 Speed detection 1
1 Speed detection 2
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Ei'ianl% Name Sﬁt;iirgg SRitrt‘igg f;aeﬁ%g When Enabled Classification
Pn00OB Application Function Select Switch B - 0(%(1)?;1;0 0000h After restart Setup
0 Parameter Display Selection - 0,1 0
0 Setup parameters
1 All parameters
1 Alarm G2 Stop Method Selection - 0,1 0
0 ;Stg'gﬁ the motor by setting the speed reference
0 "0".
1 Same setting as Pn001.0 (Stops the motor by
applying DB or by coasting).
2 Power Supply Method for Three-phase SERVOPACK - 0,1 0
0 Three-phase power supply
1 Single-phase power supply
3 Reserved (Do not change.) - 0,1 0
Pn0OC Application Function Select Switch C - 0(())?(1)%0 0000h After restart Setup
0 Selection of Test without Motor - 0,1 0
0 Test without motor disabled
1 Test without motor enabled
1 Reserved (Do not change.) - 0,1 0
2 Encoder Type for Test without Motor - 0,1 0
0 Incremental Encoder
1 Absolute Encoder
Pn00OD Reserved (Do not change.) - 0000hto | 0000h After restart Setup
0001h
Pn010 Axis Address Selection (for UART/USB communica- - 0000hto | 0001h After restart Setup
tion) 007Fh
Pn080 Application Function Select Switch 80 - 0(%(1)?;1}:0 0000h After restart Setup
0 Hall Sensor Selection - 0,1 0
0 Enables selection
1 Disables selection
1 Motor Phase Selection - 0,1 0
0 \?vets phase A lead as phase sequence of U, V,
1 a;ets phase B lead as phase sequence of U, V,
3 Calculation method for maximum speed or divided out- - 0,1 0
put pulses
0 Determines divided output pulses with fixed
maximum speed.
1 Determines maximum speed with fixed divided
output pulses.
Pn100 Speed Loop Gain 0.1Hz 10 to 400 Immediately Tuning
20000
Pn101 Speed Loop Integral Time Constant 0.01ms 511522)00 2000 Immediately Tuning
Pn102 Position Loop Gain 0.1/s 10 to 400 Immediately Tuning
20000
Pn103 Mass Ratio % Oto 100 Immediately Tuning
20000
Pn104 2nd Speed Loop Gain 0.1Hz 10 to 400 Immediately Tuning
20000
Pn105 2nd Speed Loop Integral Time Constant 0.01ms 511522)00 2000 Immediately Tuning
Pn106 2nd Position Loop Gain 0.1/s 10 to 400 Immediately Tuning
20000
Pn109 Feed Forward Gain % 0to 100 Immediately Tuning
Pn10A Feed Forward Filter Time Constant 0.01ms |0 to 6400 Immediately Tuning
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Parameter Setting | Setting | Factory S
No. I_Digit Name Unit Range | Setting When Enabled Classification
Pn10B Application Function for Gain Select Switch - 0000hto | 0000h Setup
5334h
0 Mode Switch Selection - Oto4 0 Immediately
0 Uses internal force reference as the condition
(Level setting: Pn10C)
1 Uses speed reference as the condition (Level
setting: Pn181)
2 Uses acceleration as the condition (Level set-
ting: Pn182)
3 Uses position error pulse as the condition
(Level setting: Pn10F)
4 No mode switch function available
1 Speed Loop Control Method - Oto3 0 After restart
0 PI control
1 I-P control
Pn10C Mode Switch (force reference) % 0 to 800 200 Immediately Tuning
Pn10F Mode Switch (position error pulse) reference Oto 0 Immediately Tuning
unit 10000
Pn11F Position Integral Time Constant 0.1ms Oto 0 Immediately Tuning
50000
Pn121 Friction Compensation Gain % 10 to 100 Immediately Tuning
1000
Pn122 2nd Gain for Friction Compensation % 10 to 100 Immediately Tuning
1000
Pn123 Friction Compensation Coefficient % 0to 100 0 Immediately Tuning
Pn124 Friction Compensation Frequency Correction 0.1Hz -10000 0 Immediately Tuning
to 10000
Pn125 Friction Compensation Gain Correction % 1to 1000 100 Immediately Tuning
Pn131 Gain Switching Time 1 ms 0to 0 Immediately Tuning
65535
Pn132 Gain Switching Time 2 ms Oto 0 Immediately Tuning
65535
Pn135 Gain Switching Waiting Time 1 ms 0to 0 Immediately Tuning
65535
Pn136 Gain Switching Waiting Time 2 ms Oto 0 Immediately Tuning
65535
Pn139 Automatic Gain Changeover Related Switch 1 - 0000hto | 0000h Immediately Tuning
0052h
0 Gain Switching Selection Switch - Oto4 0
0 Manual gain switching
Changes gain manually using external input
signals
(/G-SELA1, /G-SEL2)
2 Automatic gain switching pattern 1
Changes automatically 1st gain to 2nd gain
when the switching condition A is satisfied.
Changes automatically 2nd gain to 1st gain
when the switching condition B is satisfied.
1 Gain Switching Condition A - Oto5 0
0 Positioning completion signal (/COIN) ON
1 Positioning completion signal (/COIN) OFF
2 NEAR signal (/NEAR) ON
3 NEAR signal (/NEAR) OFF
4 Position reference filter output = 0 and refer-
ence pulse input OFF
5 Position reference pulse input ON
Pn13D Current Gain Level % 100 to 2000 Immediately Tuning
2000
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Parameter Setting | Setting | Factory T
No. I_Digit Name Unit Range | Setting When Enabled Classification
Pn140 Model Following Control Related Switch - 0000hto | 0100h Immediately Tuning
1121h
0 Model Following Control Selection - 0,1 0
0 Does not use model following control.
1 Uses model following control.
1 Vibration Suppression Selection - Oto2 0
0 Does not perform vibration suppression.
1 Performs vibration suppression over the speci-
fied frequency.
2 Performs vibration suppression over two differ-
ent kinds of frequencies.
2 Vibration Suppression Adjustment Selection - 0,1 1
0 Does not adjust vibration suppression automat-
ically using utility function.
1 Adjusts vibration suppression automatically
using utility function.
3 Selection of Speed Feedforward (VFF) or Force Feed- - 0,1 0
forward (TFF)
0 Does not use model following control and exter-
nal speed/force feedforward at the same time.
1 Uses model following control and external
speed/force feedforward at the same time.
Pn141 Model Following Control Gain 0.1/s 10 to 500 Immediately Tuning
20000
Pn142 Model Following Control Gain Compensation 0.1% 500 to 1000 Immediately Tuning
2000
Pn143 Model Following Control Bias (Forward Direction) 0.1% 0to 1000 Immediately Tuning
10000
Pn144 Model Following Control Bias (Reverse Direction) 0.1% Oto 1000 Immediately Tuning
10000
Pn145 Vibration Suppression 1 Frequency A 0.1Hz 10 to 500 Immediately Tuning
2500
Pn146 Vibration Suppression 1 Frequency B 0.1Hz 10 to 700 Immediately Tuning
2500
Pn147 Model Following Control Speed Feedforward Compen- 0.1% O0to 1000 Immediately Tuning
sation 10000
Pn148 2nd Model Following Control Gain 0.1/s 10 to 500 Immediately Tuning
20000
Pn149 2nd Model Following Control Gain Compensation 0.1% 500 to 1000 Immediately Tuning
2000
Pn14A Vibration Suppression 2 Frequency 0.1Hz 10 to 800 Immediately Tuning
2000
Pn14B Vibration Suppression 2 Compensation % 10 to 100 Immediately Tuning
1000
Pn160 Anti-Resonance Control Related Switch - 0000hto | 0010h Immediately Tuning
0011h
0 | Anti-Resonance Control Selection - 0,1 0
0 Does not use anti-resonance control.
1 Uses anti-resonance control.
1 Anti-Resonance Control Adjustment Selection - 0,1 1 -
0 Does not adjust anti-resonance control auto- 8
matically using utility function. P
1 Adjusts anti-resonance control automatically 4
using utility function. o
Pn161 Anti-Resonance Frequency 0.1Hz 10 to 1000 Immediately Tuning =)
20000 =
Pn162 Anti-Resonance Gain Compensation % 1to 1000 100 Immediately Tuning <
Pn163 Anti-Resonance Damping Gain % 0 to 300 0 Immediately Tuning
Pn164 Anti-Resonance Filter Time Constant 1 Compensation 0.01ms | -1000 to 0 Immediately Tuning
1000
Pn165 Anti-Resonance Filter Time Constant 2 Compensation 0.01ms | -1000 to 0 Immediately Tuning
1000

90



Parameter Setting Setting | Factory

No. ITglt Name Unit Range | Setting When Enabled Classification
Pn170 Tuning-less Function Related Switch - 0000hto | 1401h Setup
2411h
0 Tuning-less Function Selection - 0,1 1 After restart
0 Tuning-less function disabled
1 Tuning-less function enabled
1 Control Method during speed control - 0,1 0 After restart
0 Uses as speed control
1 Uses as position control at host controller
2 | Tuning-less Level - Oto4 4 Immediately
3 | Tuning-less Load Level - Oto2 1 Immediately
Pn181 Mode Switch (speed reference) mm/s 0to 0 Immediately Tuning
10000
Pn182 Mode Switch (acceleration) mm/s2 0to 0 Immediately Tuning
30000
Pn190 Reserved (Do not change.) - 088(1)?}:0 0010h Atfter restart Tuning
Pn200 Position Control Reference Form Selection Switch - Ogggg rt]o 0000h After restart Setup
0 Reference Pulse Form - Oto6 0

0 Sign + Pulse, positive logic

1 CW + CCW, positive logic
2 Phase A + Phase B (x1), positive logic
3 Phase A + Phase B (x2), positive logic
4 Phase A + Phase B (x4), positive logic
5 Sign + Pulse, negative logic
6 CW + CCW, negative logic
1 Clear Signal Form - 0to3 0
0 Clears position error pulse when the signal is at
H level.
1 Clears position error pulse at the rising edge of
the signal.
2 Clears position error pulse when the signal is at
L level.
3 Clears position error pulse at the falling edge of
the signal.
2 Clear Operation - Oto2 0

0 Clears position error pulse at the baseblock
(Servo OFF or alarm occurred).

1 Does not clear position error pulse (Possible to
clear error counter only with CLR signal)

2 Clears position error pulse when an alarm

occeurs.
3 Filter Selection - Oto?2 0
0 Reference input filter 1 for line driver signal (to
1Mpps)
1 Reference input filter for open collector signal
(200kpps)
2 Reference input filter 2 for line driver signal (to
4Mpps)
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Parameter Setting | Setting | Factory T
No. ITglt Name Unit Range | Setting When Enabled Classification
Pn207 Position Control Function Switch - 0000hto | 0000h After restart Setup
2210h
1 Position Control Option - 0,1 0
0 N/A
1 Uses V-REF as a speed feedforward input.
3 COIN Output Timing - Oto2 0
0 Outputs when the position error absolute value
is the same or less than the positioning comple-
tion width (Pn522).
1 Outputs when the position error absolute value
is the position completion width (Pn522) or less
and the reference after position reference filter-
ing is 0.
2 When the absolute value of the position error is
below the positioning completed width setting
(Pn522), and the position reference input is 0.
Pn20E Electronic Gear Ratio (Numerator) - 1to 4 After restart Setup
1073741824
Pn210 Electronic Gear Ratio (Denominator) - 1to 1 After restart Setup
1073741824
Pn216 Position Reference Acceleration/Deceleration Time 0.1ms Oto 0 Immediately Setup
Constant 65535
Pn217 Average Movement Time of Position Reference 0.1ms Oto 0 Immediately Setup
10000
Pn281 Encoder Output pulse edge/ |1 to 4096 20 After restart Setup
pitch
Pn282 Linear Scale Pitch 0.01um 0.00 to 0.00 After restart Setup
65536.00
Pn300 Speed Reference Input Gain 0.01vV .~ | 150to 600 Immediately Setup
rated 3000
speed
Pn305 Soft Start Acceleration Time ms O0to 0 Immediately Setup
10000
Pn306 Soft Start Deceleration Time ms Oto 0 Immediately Setup
10000
Pn307 Speed Reference Filter Time Constant 0.01ms Oto 40 Immediately Setup
65535
Pn310 Vibration Detection Switch - 0000hto | 0000h Immediately Setup
0002h
0 Vibration Detection Selection - Oto2 0
0 No detection.
1 Outputs warning (A.911) when vibration is
detected.
2 Outputs alarm (A.520) when vibration is
detected.
Pn311 Vibration Detection Sensibility % 50 to 500 100 Immediately Tuning
Pn324 Mass Ratio Setting Start Level % 0to 300 Immediately Setup
20000
Pn380 Internal Set Speed 1 mm/s Oto 10 Immediately Setup
10000
Pn381 Internal Set Speed 2 mm/s Oto 20 Immediately Setup
10000
Pn382 Internal Set Speed 3 mm/s Oto 30 Immediately Setup
10000
Pn383 JOG Speed mm/s Oto 50 Immediately Setup
10000
Pn384 Vibration Detection Level mm/s [0 to 5000 10 Immediately Tuning
Pn385 Motor max. speed 100mm/s | 1 to 100 50 After restart Setup
Pn400 Force Reference Input Gain 0.1V~ |10to 100 30 Immediately Setup
rated
force
Pn401 Force Reference Filter Time Constant 0.01ms Oto 100 Immediately Tuning
65535
Pn404 Forward External Force Limit % 0 to 800 100 Immediately Setup
Pn405 Reverse External Force Limit % 0 to 800 100 Immediately Setup
Pn406 Emergency Stop Force % 0 to 800 800 Immediately Setup

92

S
<
o
=
=
(=]
L=
©
c
<<




Parameter Setting | Setting | Factory I
No. I_Digit Name Unit Range | Setting When Enabled Classification
Pn408 Force Related Function Switch - 0000hto | 0000h Setup
1111h
0 1st Notch Filter Selection - 0,1 0 Immediately
0 N/A
1 Uses 1st notch filter for force reference.
1 Speed Limit Selection - 0,1 0 After restart
0 Uses the smaller value between motor max.
speed and parameter Pn407 as speed limit
value.
1 Uses the smaller value between overspeed
detection speed and parameter Pn407 as
speed limit value.
2 2nd Notch Filter Selection - 0,1 0 Immediately
0 N/A
1 Uses 2nd notch filter for force reference.
3 Friction Compensation Function Selection - 0,1 0 Immediately
0 Disables friction compensation function.
1 Enables friction compensation function.
Pn409 1st Notch Filter Frequency Hz 50 to 5000 Immediately Tuning
5000
Pn40A 1st Notch Filter Q Value 0.01 50 to 70 Immediately Tuning
1000
Pn40B 1st Notch Filter Depth 0.001 0 to 1000 0 Immediately Tuning
Pn40C 2nd Notch Filter Frequency Hz 50 to 5000 Immediately Tuning
5000
Pn40D 2nd Notch Filter Q Value 0.01 50 to 70 Immediately Tuning
1000
Pn40E 2nd Notch Filter Depth 0.001 0 to 1000 0 Immediately Tuning
Pn40F 2nd Step 2nd Force Reference Filter Frequency Hz 100 to 5000 Immediately Tuning
5000
Pn410 2nd Step 2nd Force Reference Filter Q Value 0.01 50 to 100 50 Immediately Tuning
Pn412 1st Step 2nd Force Reference Filter Time Constant 0.01ms Oto 100 Immediately Tuning
65535
Pn415 T-REF Filter Time Constant 0.01ms 0.00 to 0.00 Immediately Setup
655.35
Pn423 Reserved (Do not change.) - 0000hto | 0000h Immediately Setup
1111h
Pn424 Force Limit at Main Circuit Voltage Drop % 0to 100 50 Immediately Setup
Pn425 Release time for Force Limit at Main Circuit Voltage ms 0 to 1000 100 Immediately Setup
Drop
Pn456 Sweep Force Reference Amplitude % 1to 800 15 Immediately Tuning
Pn460 Notch Filter Adjustment Switch - 0000hto | 0101h Immediately Tuning
0101h
0 Notch Filter Adjustment Selection 1 - 0,1 1
0 Utility function does not adjust 1st notch filter
automatically.
1 Utility function adjusts 1st notch filter automati-
cally.
2 Notch Filter Adjustment Selection 2 - 0,1 1
0 Utility function does not adjust 2nd notch filter
automatically.
1 Utility function adjusts 2nd notch filter automati-
cally.
Pn480 Speed Limit during Force Control mm/s 0to 10000 Immediately Setup
10000
Pn481 Polarity Detection Speed Loop Gain 0.1Hz 1.0to 40.0 Immediately Tuning
2000.0
Pn482 Polarity Detection Speed Loop Integral Time Constant 0.01ms 0.15to 30.00 Immediately Tuning
512.00
Pn483 Forward Force Limit % 0 to 800 30 Immediately Setup
Pn484 Reverse Force Limit % 0 to 800 30 Immediately Setup
Pn485 Polarity Detection Reference Speed mm/s 0to 100 20 Immediately Tuning
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Parameter

No. ITglt Name S%t;iirgg Sthrt‘igg f;ae(t:’:ﬁwg When Enabled Classification
Pn486 Polarity Detection Reference Accel/Decel Time ms 0to 100 25 Immediately Tuning
Pn487 Polarity Detection Constant Speed Time ms 0 to 300 0 Immediately Tuning
Pn488 Polarity Detection Reference Waiting Time ms 50 to 500 100 Immediately Tuning
Pn48E Polarity Detection Range mm 1to 10 Immediately Tuning

65535
Pn490 Polarity Detection Load Level % Oto 100 Immediately Tuning
20000
Pn495 Polarity Detection Confirmation Force Reference % 0 to 200 100 Immediately Tuning
Pn498 Polarity Detection Allowable Error Range deg 0to 30 10 Immediately Tuning
Pn506 Brake Reference - Servo OFF Delay Time 10ms 0to 50 0 Immediately Setup
Pn508 Waiting Time for Brake Signal When Motor Running 10ms [10to 100 50 Immediately Setup
Pn509 Instantaneous Power Cut Hold time ms %8(}8 20 Immediately Setup
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Parameter Setting | Setting | Factory

No. ITglt Name Unit Range | Setting When Enabled Classification
Pn50A Input Signal Selection 1 - 0000hto | 2100h After restart Setup
FFF1h
0 Input Signal Allocation Mode - 0,1 0

0 Uses the sequence input signal terminals with
standard allocation.

1 Changes the sequence input signal allocation
for each signal.
1 /S-ON Signal Mapping - OtoF 0
0 ON when CN1-40 input signal is ON (L-level

)

1 ON when CN1-41 input signal is ON (L-level)

2 ON when CN1-42 input signal is ON (L-level)

3 ON when CN1-43 input signal is ON (L-level)

4 ON when CN1-44 input signal is ON (L-level)

5 ON when CN1-45 input signal is ON (L-level)

6 ON when CN1-46 input signal is ON (L-level)

7 Sets signal ON

8 Sets signal OFF

9 ON when CN1-40 input signal is OFF (H-level)

A ON when CN1-41 input signal is OFF (H-level)

B ON when CN1-42 input signal is OFF (H-level)

C ON when CN1-43 input signal is OFF (H-level)

D ON when CN1-44 input signal is OFF (H-level)

E ON when CN1-45 input signal is OFF (H-level)

F ON when CN1-46 input signal is OFF (H-level)

2 /P-CON Signal Mapping - OtoF 1
OtoF | Same as /S-ON signal mapping
3 P-OT Signal Mapping - OtoF 2

0 Forward run allowed when CN1-13 input signal
is ON (L-level)

1 Forward run allowed when CN1-07 input signal
is ON (L-level)

2 Forward run allowed when CN1-08 input signal
is ON (L-level)

3 Forward run allowed when CN1-09 input signal
is ON (L-level)

4 Forward run allowed when CN1-10 input signal
is ON (L-level)

5 Forward run allowed when CN1-11 input signal
is ON (L-level)

6 Forward run allowed when CN1-12 input signal
is ON (L-level)

7 Forward run prohibited

8 Forward run allowed

9 Forward run allowed when CN1-13 input signal
is OFF (H-level)

A Forward run allowed when CN1-07 input signal
is OFF (H-level)

B Forward run allowed when CN1-08 input signal
is OFF (H-level)

C Forward run allowed when CN1-09 input signal
is OFF (H-level)

D Forward run allowed when CN1-10 input signal
is OFF (H-level)

E Forward run allowed when CN1-11 input signal
is OFF (H-level)

F Forward run allowed when CN1-12 input signal
is OFF (H-level)
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Parameter Setting Setting | Factory

No. I_Digit Name Unit Range | Setting When Enabled Classification
Pn50B Input Signal Selection 2 - 0000hto | 6543h After restart Setup
FFFFh
0 N-OT Signal Mapping - OtoF 3
0 Reverse run allowed when CN1-40 input signal
is ON (L-level)
1 Reverse run allowed when CN1-41 input signal
is ON (L-level)
2 Reverse run allowed when CN1-42 input signal
is ON (L-level)
3 Reverse run allowed when CN1-43 input signal
is ON (L-level)
4 Reverse run allowed when CN1-44 input signal
is ON (L-level)
5 Reverse run allowed when CN1-45 input signal
is ON (L-level)
6 Reverse run allowed when CN1-46 input signal
is ON (L-level)

7 Reverse run prohibited
8 Reverse run allowed

9 Reverse run allowed when CN1-40 input signal
is OFF (H-level)

A Reverse run allowed when CN1-41 input signal
is OFF (H-level)

B Reverse run allowed when CN1-42 input signal
is OFF (H-level)

C Reverse run allowed when CN1-43 input signal
is OFF (H-level)

D Reverse run allowed when CN1-44 input signal
is OFF (H-level)

E Reverse run allowed when CN1-45 input signal
is OFF (H-level)

F Reverse run allowed when CN1-46 input signal
is OFF (H-level)

1 /ALM-RST Signal Mapping - OtoF 4
0 Active on the falling edge of CN1-40 input sig-
nal

1 Active on the falling edge of CN1-41 input sig-
nal

2 Active on the falling edge of CN1-42 input sig-
nal

3 Active on the falling edge of CN1-43 input sig-
nal

4 Active on the falling edge of CN1-44 input sig-
nal

5 Active on the falling edge of CN1-45 input sig-
nal

o]

Active on the falling edge of CN1-46 input sig-
nal

Reserved (Do not change.)

Sets signal OFF.

Active on the rising edge of CN1-40 input signal
Active on the rising edge of CN1-41 input signal

Active on the rising edge of CN1-42 input signal

Active on the rising edge of CN1-43 input signal

Active on the rising edge of CN1-44 input signal

mo|O|m| >|o|w| N

Active on the rising edge of CN1-45 input signal
F Active on the rising edge of CN1-46 input signal
2 | /P-CL Signal Mapping - OtoF 5
OtoF | Same as /S-ON signal mapping
3 | /N-CL Signal Mapping - OtoF 6
OtoF | Same as /S-ON signal mapping
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Parameter

No. ITglt Name Sat;iirt]g SR‘Zt;ng ge;?ttl?lrgy When Enabled Classification
Pn50C Input Signal Selection 3 - 0000hto | 8888h After restart Setup
FFFFh
0 | /SPD-D Signal Mapping - OtoF 8
OtoF | Same as /S-ON signal mapping
1 /SPD-A Signal Mapping - OtoF 8
OtoF | Same as /S-ON signal mapping
2 /SPD-B Signal Mapping - OtoF 8
OtoF | Same as /S-ON signal mapping
3 /C-SEL Signal Mapping - OtoF 8
OtoF | Same as /S-ON signal mapping
Pn50D Input Signal Selection 4 - 0000hto | 8888h After restart Setup
FFFFh
0 /ZCLAMP Signal Mapping - OtoF 8
OtoF | Same as /S-ON signal mapping
1 /INHIBIT Signal Mapping - OtoF 8
OtoF | Same as /S-ON signal mapping
2 /G-SEL Signal Mapping - OtoF 8
OtoF | Same as /S-ON signal mapping
3 | /P-DET Signal Mapping - OtoF 8
OtoF | Same as /S-ON signal mapping
Pn50E Output Signal Selection 1 - 0000hto | 3211h After restart Setup
3333h
0 Positioning Completion Signal Mapping (/COIN) - Oto3 1
0 Disabled (the above signal is not used.)
1 Outputs the signal from CN1-25, 26 output ter-
minal.
2 Outputs the signal from CN1-27, 28 output ter-
minal.
3 Outputs the signal from CN1-29, 30 output ter-
minal.
1 Speed Coincidence Detection Signal Mapping (/V- - 0Oto3 1
CMP)
Oto3 | Same as /COIN signal mapping
2 Movement Detection Signal Mapping (/TGON) - Oto3 0
Oto3 | Same as /COIN signal mapping
3 Servo Ready Signal Mapping (/S-RDY) - 0Oto3 0
Oto3 | Same as /COIN signal mapping
Pn50F Output Signal Selection 2 - 0000hto | 0000h After restart Setup
3333h
0 Force Limit Detection Signal Mapping (/CLT) - Oto3 0
Oto3 | Same as /COIN signal mapping
1 Speed Limit Detection Signal Mapping (/VLT) - Oto3 0
Oto3 | Same as /COIN signal mapping
2 Brake Interlock Signal Mapping (/BK) - 0to3 0
Oto3 | Same as /COIN signal mapping
3 | Warning Signal Mapping (/WARN) - 0to3 0
Oto3 | Same as /COIN signal mapping
Pn510 Output Signal Selection 3 - 0000hto | 0000h After restart Setup
0033h
0 /NEAR Signal Mapping - Oto3 0
Oto3 | Same as /COIN signal mapping
Pn511 Input Signal Selection 5 - 08222;0 8888h After restart Setup
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Parameter Setting | Setting | Factory I
No. ITglt Name Unit Range | Setting When Enabled Classification
Pn512 Output Signal Inverse Setting - 0000hto | 0000h After restart Setup
0111h
0 Inverses output signals of CN1-25, -26 terminals - 0,1 0
0 Does not inverse outputs.
1 Inverses outputs.
1 Inverses output signals of CN1-27, -28 terminals - 0,1 0
0,1 | Same as CN1-25, -26 output signals
2 Inverses output signals of CN1-29, -30 terminals - 0,1 0
0,1 | Same as CN1-25, -26 output signals
Pn51E Excessive Position Error Warning Level % 10 to 100 100 Immediately Setup
Pn520 Excessive Position Error Alarm Level reference 1to 5242880 Immediately Setup
unit 1073741823
Pn522 Positioning Completed Width reference 0to 7 Immediately Setup
unit 1073741824
Pn524 NEAR Signal Width reference 1to 1073741824 | Immediately Setup
unit 1073741824
Pn526 Excessive Position Error Alarm Level at Servo ON reference 1to 5242880 Immediately Setup
unit 1073741823
Pn528 Excessive Position Error Warning Level at Servo ON % 10 to 100 100 Immediately Setup
Pn52B Overload Warning Level % 1to 100 20 Immediately Setup
Pn52C Derating of base current at detecting overload of motor % 10 to 100 100 After restart Setup
Pn52F Monitor Display at Power ON - 0000 to | OFFFh Immediately Setup
OFFF
Pn530 Program JOG Operation Related Switch - 0000hto | 0000h Immediately Setup
0005h
0 Program JOG Operation Related Switch - Oto5 0
0 (Waiting time Pn535 — Forward movement
Pn531) x Number of times of movement Pn536
1 (Waiting time Pn535 — Reverse movement
Pn531) x Number of times of movements
Pn536
2 (Waiting time Pn535 — Forward movement
Pn531) x Number of times of movements
Pn536
(Waiting time Pn535 — Reverse movement
Pn531) x Number of times of movements
Pn536
3 (Waiting time Pn535 — Reverse movement
Pn531) x Number of times of movements
Pn536
(Waiting time Pn535 — Forward movement
Pn531) x Number of times of movements
Pn536
4 (Waiting time Pn535 — Forward movement
Pn531 — Waiting time Pn535 — Reverse
movement Pn531) x Number of times of move-
ment Pn536
5 (Waiting time Pn535 — Reverse movement
Pn531 — Waiting time Pn535 — Forward
movement Pn531) x Number of times of move-
ment Pn536
Pn531 Program JOG Movement Distance reference 1to 32768 Immediately Setup
unit 1073741824
Pn534 Program JOG Acceleration/Deceleration Time ms 2to 100 Immediately Setup
10000
Pn535 Program JOG Waiting Time ms Oto 100 Immediately Setup
10000
Pn536 Number of Times of Program JOG Movement time 0 to 1000 1 Immediately Setup
Pn550 Analog Monitor 1 Offset Voltage 0.1v -1000.0 0.0 Immediately Setup
to
1000.0
Pn551 Analog Monitor 2 Offset Voltage 0.1V -1000.0 0.0 Immediately Setup
to
1000.0
Pn552 Analog Monitor Magnification (x1) x0.01 -100.00 1.00 Immediately Setup
to
100.00
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Parameter

Setting Setting | Factory I
No. I_Digit Name Unit Range | Setting When Enabled Classification
Pn553 Analog Monitor Magnification (x2) x0.01 -100.00 1.00 Immediately Setup
to
100.00
Pn560 Remained Vibration Detection Width 0.1% 0.1to 40.0 Immediately Setup
300.0
Pn561 Overshoot Detection Level % 0to 100 100 Immediately Setup
Pn580 Zero Clamp Level mm/s Oto 10 Immediately Setup
10000
Pn581 Zero Speed Level mm/s 1to 20 Immediately Setup
10000
Pn582 Speed Coincidence Signal Output Width mm/s 0to 100 10 Immediately Setup
Pn583 Brake Reference Output Speed Level mm/s Oto 10 Immediately Setup
10000
Pn584 Speed Limit Level at Servo ON mm/s 0to 10000 Immediately Setup
10000
Pn585 Program JOG Movement Speed mm/s 1to 50 Immediately Setup
10000
Pn586 Motor Running Air-cooling Ratio %/peak | 0to 100 0 Immediately Setup
speed
Pn587 Polarity Detection for Absolute Scale Selection 0000hto | 0000h Immediately Setup
0001h
0 Polarity Detection for Absolute Scale Selection - 0,1 0
0 Does not detect polarity.
1 Detects polarity.
Pn600 Regenerative Resistor Capacity 10W Depends 0 Immediately Setup
on SER-
VOPACK
capacity.
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B Revision Details for the M-1I Linear User's Manual

Until the new manual is issued, refer to the following documents for information on how to use the -V M-I linear servomotors.
The highlighted sections indicate relevant information.

Analog Rotary Manual Other Documents Supplement
Chapter/Section Page || Name %Zi%tg:/ Page || Section | Page Notes
Safety Precautions VIto X - - - - -
Chapter | 1.1 X -V Series SERVOPACKs 1-2 - - - - -
1 1.2 Part Names - — — - - - Will be included in
the new manual.
1.3 SERVOPACKS Ratings and Specifications - - - - - -
1.3.1 Ratings - Catalog - 188 - -
1.3.2 Basic Specifications - Catalog - 189 - -
1.3.3 Speed/Position/Torque Control Modes - Catalog - 190 - -
1.4 Examples of Servo System Configuration - - - - - -
1.4.1 Connecting to SGDV-OOOA01A SER- - Setup 3.1 45 - -
VOPACK Linear
1.4.2 Connecting to SGDV-OOODO0O1A SER- - - - - - - Will be included in
VOPACK the new manual.
1.5 SERVOPACK Model Designation - Catalog - 187 - -
1.6 Inspection and Maintenance 1-10 - - - - -
Chapter | 2.1 Panel Operator - - - - - - Not applicable.
2 2.2 Display Mode Selection - — — — - - Not applicable.
2.3 Status Display Mode - - - - MIL-1 [ 109
2.4 Utility Function Mode (FnOO0O) - - - - - - Not applicable.
2.5 Parameter Setting Mode (PnO00) - - - - - - Not applicable.
2.5.1 g:trgrzrée_trirpgettmg Mode for Parameter - - - - - - Not applicable.
252 gzz?i?r?t_?;pseettmg Mode for Function - - - - - - Not applicable.
2.5.3 How to Read a Parameter Explanation 2-8 - - - - -
2.6 Monitor Mode (UnO0O0O) - - - - - - Not applicable.
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Analog Rotary Manual

Other Documents

Supplement

Chapter/Section

Page

Name

Chapter/
Section

Page

Section | Page

Notes

Chapter
3

3.1 Main Circuit Wiring

3-2

3.1.1 Names and Functions of Main Circuit
Terminals

3-2

3.1.2 SERVOPACK Main Circuit Wire Size

3-3

3.1.3 Typical Main Circuit Wiring Examples

3-5

3.1.4 General Precautions for Wiring

3-6

3.1.5 Precautions When Using the SERVO-
PACK with a DC Power Input

3-7

3.1.6 Precautions When Using More Than One
SERVOPACK

3-9

3.1.7 Precautions When Using 400 V Power
Supply Voltage

3-10

3.1.8 Designing a Power ON Sequence

311

3.2 1/0 Signal Connections

3-12

3.2.1 1/O Signal (CN1) Names and Functions

MIL-2 | 110

3.2.2 /O Signal Connector (CN1) Terminal Lay-
out

MIL-3 | 111

3.2.3 Safety Function Signal (CN8) Names and
Functions

3-15

3.2.4 Safety Function Signal (CN8) Terminal
Layout

3-15

3.2.5 Example of 1/O Signal Connections in
Speed Control

Not applicable.

3.2.6 Example of I/O Signal Connections in
Position Control

Not applicable.

3.2.7 Example of I/O Signal Connections in
Torque Control

Not applicable.

3.3 1/0 Signal Allocation

3.3.1 Input Circuit /0 Signal Allocation

MIL-4 | 111

3.3.2 Checking Input Signals

Not applicable.

3.3.3 Output Circuit Signal Allocation

MIL-5 | 114

3.3.4 Checking Output Signals

Not applicable.

3.4 Examples of Connection to Host Controller

3.4.1 Connection Examples of Reference Input
Circuits to SERVOPACK

Not applicable.

3.4.2 Connection Examples of Sequence Input
Circuits to SERVOPACK

MIL-6 [ 116

3.4.3 Connection Examples of Output Circuits
to SERVOPACK

MIL-7 | 117

3.5 Examples of Encoder Connection

3.5.1 Connection Example of an Encoder

Setup
Linear

3.5.1

58

3.5.2 CN2 Encoder Connector Terminal Layout

Setup
Linear

3.5.2

59

3.6 Connecting Regenerative Resistors

3-34

3.6.1 Connecting Regenerative Resistors

3-34

3.6.2 Setting Regenerative Registor Capacity

3-35

3.7 Noise Control and Measures for Harmonic
Suppression

3-36

3.7.1 Wiring for Noise Control

3-36

3.7.2 Precautions on Connecting Noise Filter

3-38

3.7.3 Connecting DC Reactor for Harmonic
Suppression

3-40

101

S
©
)
=
=
3
=




Analog Rotary Manual Other Documents Supplement
Chapter/Section Page || Name %Zacft)itc()er:/ Page || Section | Page Notes
Chapter | 4.1 Inspection and Checking before Trial Opera- 4-2 - - - - -
4 tion
4.2 Trial Operation for Servomotor without Load 4-2 - - - - -
4.3 Aligning with Origin Search (Fn003) - - - - - - Not applicable.
4.4 Trial Operation for Servomotor without Load - Setup 5.4 72 to - -
from Host Reference Linear 99
441 Ié]éazﬁtgi?cﬁﬁgnectlon and Status of Input Not applicable.
4.4.2 Trial Operation in Speed Control - - - - - - Not applicable.
4.4.3 Trial Operation under Position Control - - - - - -
from the Host with the SERVOPACK Not applicable.
Used for Speed Control
4.4.4 Trial Operation in Position Control - - - - - -
Electronic gear - - - - MIL-8 [ 118 Only for use with
M- Illinear motors.
4.6 Trial Operation of Servomotor with Brakes - - - - - - Not applicable.
4.7 Test Without Motor Function 4-12 - - - - -
4.7.1 Limitations 4-12 - - - - -
4.7.2 Operating Procedure 4-13 - - - - -
4.7.3 Related Parameters - — — — MIL-9 | 121
4.7.4 Operator Display during Testing without 4-14 - - - - -
Motor
Chapter | 5.1 Control Selection 5-3 - - - - -
5 5.2 Setting Common Basic Functions 5-4 - - - - -
5.2.1 Servo ON Signal 5-4 - - - - -
5.2.2 Servomotor Rotation Direction - — - - MIL-10| 121
5.2.3 Overtravel - - - - MIL-11]| 122
5.2.4 Holding Brakes - - - - - - Not applicable.
5.2.5 Stopping Method for Servomotor after 5-13 - - - - -
Servo OFF or Alarm Occurrence
5.2.6 Power Loss Settings - - - - - -
5.2.7 Torque Limit Function for Low Power 5-16 - - - - -
Supply Voltage for Main Circuit (SEMI-
F47 Function)
Motor Maximum Speed Setting - - - - MIL-12| 125 || Only for use with
M-I linear motors.
5.3 \(?ggggn}ge?essggczpeed Control with Analog - - - - - - Not applicable.
5.3.1 Basic Settings for Speed Control - - - - - - Not applicable.
5.3.2 Reference Offset Adjustment - - - - - - Not applicable.
5.3.3 Soft Start - - - - - - Not applicable.
5.3.4 Speed Reference Filter - - - - - - Not applicable.
5.3.5 Zero Clamp Function - - - - - - Not applicable.
5.3.6 Encoder Pulse Output - - - - - - Not applicable.
5.3.7 Encoder Pulse Output Setting - - - - - - Not applicable.
5.3.8 Speed Coincidence Signal Setting - - - - - - Not applicable.
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Analog Rotary Manual Other Documents Supplement
Chapter/Section Chapter/ . Notes
Page Name Section Page || Section | Page
Chapter | 5.4 Operating Using Position Control with Pulse - - - - - - ;

5 Train Reference Not applicable.
5.4.1 Basic Settings for Position Control Mode - - - - - - Not applicable.
5.4.2 Clear Signal - - - - - - Not applicable.
5.4.3 Electronic Gear - - - - - - Not applicable.
5.4.4 Smoothing - - - - - - Not applicable.
5.4.5 Positioning Completed Output Signal - - - - - - Not applicable.
5.4.6 Positioning Near Signal - - - - - - Not applicable.
5.4.7 Reference Pulse Inhibit Function - - - - - - Not applicable.

5.5 Operating Using Torque Control with Analog - - - - - - ;
Voltage Reference Not applicable.
5.5.1 Basic Settings for Torque Control Mode - - - - - - Not applicable.
5.5.2 Adjustment of Reference Offset - - - - - - Not applicable.
5.5.3 Speed Limit in Torque Control - - - - - - Not applicable.
5.6 Operating Using Speed Control with an - - - - - - :
Internally Set Speed Not applicable.
5.6.1 Basic Settings for Speed Control with an - - - - - - .
Internally Set Speed Not applicable.
5.6.2 Example of Operating with Internally Set - - - - - - .
Speed Not applicable.
5.7 Control Selection - - - - - - Not applicable.
5.7.1 Combination of Control Modes - - - - - - Not applicable.
5.7.2 Switching Internally Set Speed Control - - - - - - .
(Pn000.1 = 4, 5, or 6) Not applicable.
5.7.3 Switching Other Than Internally Set - - - - - - .
Speed Control (Pn000.1 = 7, 8,9, A, or B) i EpliEEbiE.
5.8 Limiting Torque 5-54 - - - - -
5.8.1 Internal Torque Limit 5-54 — - - - -
5.8.2 External Torque Limit - - - - - - Not applicable.
5.8.3 Torque Limiting Using an Analog Voltage - - - - - - .
Reference Not applicable.
5.8.4 Torque Limiting Using an External Torque - - - - - - .
Limit and Analog Voltage Reference Not applicable.
5.8.5 Checking Output Torque Limiting during 5-59 - - - - -

Operation

5.9 Absolute Encoders

Not applicable.

5.9.1 Encoder Resolutions

Not applicable.

5.9.2 Standard Connection Diagram for an
Absolute Encoder and Setting the SEN
Signal

Not applicable.

5.9.3 Absolute Encoder Data Backup

Not applicable.

5.9.4 Encoder Battery Alarm (A. 830)

Not applicable.

5.9.5 Absolute Encoder Setup

Not applicable.

5.9.6 Absolute Encoder Reception Sequence

Not applicable.
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Analog Rotary Manual Other Documents Supplement
Chapter/Section Notes
P Page Name %Zi%tc;er:/ Page || Section | Page
Chapter 5.9.7 Multiturn Limit Setting - - - - - - Not applicable.
5 - ——
5.9.8 Multiturn Limit Disagreement Alarm - - - - - - .
(A.CCO0) Not applicable.
5.10 Output Signals Used in All Control Modes 5-70 - - - - -
5.10.1 Servo Alarm Output Signal (ALM) and 5-70 - - - - -
Alarm Code Output Signals (ALO1,
ALO2, and ALO3)
5.10.2 Warning Output Signal (/WARN) 5-71 - - - - -
5.10.3 Rotation Detection Output Signal (/ - - - - - - ]
TGON) Not applicable.
5.10.4 Servo Ready Output Signal (/S-RDY) - - - - - - Not applicable.
5.11 Safety Function 5-73 - - - - -
5.11.1 Hard Wire Base Block (HWBB) Function [ 5-73 - - - - -
5.11.2 External Device Monitor (EDM1) 5-77 - - - - -
5.11.3 Application Example of Safety Functions | 5-79 - - - - -
5.11.4 Confirming Safety Functions 5-80 - - - - -
5.11.5 Precautions for Safety Functions 5-80 - - - - -
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Chapter
6

Analog Rotary Manual Other Documents Supplement
Chapter/Section Page || Name %hei%t;:/ Page || Section | Page Notes
6.1 Adjustments and Basic Adjustment Proce- 6-3 - - - - -
dure
6.1.1 Adjustments 6-3 - - - - -
6.1.2 Basic Adjustment Procedure 6-4 - - - - -
6.1.3 Monitoring Analog Signals 6-5 - - - - -
6.1.4 Safety Precautions on Adjustment of 6-7 - - - - -
Servo Gains
6.2 Tuning-less Function (Fn200) 6-10 - - - - -
6.2.1 Tuning-less Function 6-10 - - - - -
6.2.2 Tuning-less Operating Procedure 6-11 - - - - -
6.3 Advanced Autotuning (Fn201) 6-15 - - - - -
6.3.1 Advanced Autotuning - - - - MIL-13| 126
6.3.2 Advanced Autotuning Procedure - - - - MIL-14| 127
6.3.3 Related Parameters 6-24 - - - - -
6.4 Advanced Autotuning by Reference (Fn202) 6-25 - - - - -
6.4.1 Advanced Autotuning by Reference 6-25 - - - - -
6.4.2 Advanced Autotuning by Reference Pro- 6-29 - - - - -
cedure
6.4.3 Related Parameters 6-31 - - - - -
6.5 One-parameter Tuning (Fn203) 6-32 - - - - -
6.5.1 One-parameter Tuning 6-32 - - - - -
6.5.2 One-parameter Tuning Procedure 6-34 - - - - -
6.5.3 One-parameter Tuning Example 6-38 - - - - -
6.5.4 Related Parameters 6-39 - - - - -
6.6 Anti-Resonance Control Adjustment Function | 6-40 - - - - -
(Fn204)
6.6.1 Anti-Resonance Control Adjustment 6-40 - - - - -
Function
6.6.2 Anti-Resonance Control Adjustment 6-41 - - - - -
Function Operating Procedure
6.6.3 Related Parameters 6-45 - - - - -
6.7 Vibration Suppression Function (Fn205) 6-46 - - - - -
6.7.1 Vibration Suppression Function 6-46 - - - - -
6.7.2 Vibration Suppression Function Operat- 6-47 - - - - -
ing Procedure
6.7.3 Related Parameters 6-49 - - - - -
6.8 Servo Gain Adjustment Application Function 6-50 - - - - -
6.8.1 Feedforward Reference 6-51 - - - - -
6.8.2 Torque Feedforward 6-52 - - - - -
6.8.3 Speed Feedforward 6-53 - - - - -
6.8.4 Proportional Control Operation (Propor- 6-54 - - - - -
tional Operation Reference)
6.8.5 Using the Mode Switch (P/PI Switching) - - - - MIL-15| 129
6.8.6 Switching Gain Settings 6-59 - - - - -
6.8.7 Torque Reference Filter 6-63 - - - - -
6.8.8 Position Integral Time Constant 6-65 - - - - -
6.8.9 Friction Compensation 6-66 - - - - -
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Analog Rotary Manual Other Documents Supplement
Chapter/Section Chapter/ ) Notes
Page Name Section Page || Section | Page
Chapter | 7.1 List of Utility Functions 7-2 - - - - -
7 7.2 Alarm History Display (Fn000) - Operator |  3.3.1 3-81to - -
3-9
7.3 JOG Operation (Fn002) - - - - |[MIL-16| 133
7.4 Origin Search (Fn003) - - - - |MIL-17| 133
7.5 Program JOG Operation (Fn004) - - - - |(MIL-18| 134
7.6 Initializing Parameter Settings (Fn005) - Operator | 3.3.5 3-20 - -
to
3-21
7.7 Clearing Alarm History (Fn006) - Operator | 3.3.6 3-22 - -
to
3-23
7.8 Manual Zero-adjustment of Analog Monitor - Operator | 3.3.11 3-32 - -
Output (Fn0OOC) to
3-34
7.9 Manual Gain-adjustment of Analog Monitor - Operator | 3.3.12 | 3-35 - -
Output (FN0O0OD) to
3-37
7.10 Automatic Offset-Signal Adjustment of the - Operator | 3.3.13 | 3-38 - -
Motor Current Detection (FNOOE) to
3-39
7.11 Manual Offset-Signal Adjustment of the - Operator | 3.3.14 | 3-40 - -
Motor Current Detection (FNOOF) to
3-42
7.12 Write Prohibited Setting (Fn010) - Operator | 3.3.15 | 3-43 - -
to
3-45
7.13 Servomotor Model Display (Fn011) - - - - - -
7.14 Software Version Display (Fn012) - Operator | 3.3.17 | 3-48 - -
7.15 Resetting Configuration Error of Option - - - - - - :
Card (Fn014) Not applicable.
7.16 Vibration Detection Level Initialization - Operator | 3.3.20 | 3-53 - -
(Fn01B) to
3-54
7.17 Display of SERVOPACK and Servomotor ID - Operator | 3.3.21 3-55 - -
(FnO1E) to
3-56
7.18 Display of Servomotor ID in Feedback - Operator | 3.3.22 | 3-57 - -
Option Card (Fn01F) to
3-59
7.19 EasyFFT (Fn206) - Operator | 3.3.32 | 3-101 - -
to
3-104
7.20 Online Vibration Monitor (Fn207) - Operator | 3.3.33 | 3-105 - -
to
3-107
7.21 Origin Setting (FN020) - Operator | 3.3.23 | 3-60 - -
to
3-61
7.22 Software Reset (Fn030) - Operator | 3.3.24 | 3-62 - -
to
3-63
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Analog Rotary Manual Other Documents Supplement
Chapter/Section Page || Name (:Sr]eé::%tc?r:/ Page || Section | Page Notes
Chapter | 8.1 List of Monitor Modes - - - - |IMIL-19| 135
8 8.2 Operation in Monitor Mode - - - - - - Not applicable.
8.3 Reading 32-bit Decimal Displays - - - - - - Not applicable.
8.4 Monitoring Input Signals - - - - - - Not applicable.
8.4.1 Checking Input Signal Status - - - - - - Not applicable.
8.4.2 Interpreting Input Signal Display Status - - - - - - Not applicable.
8.4.3 Input Signal Display Example - - - - - - Not applicable.
8.5 Monitoring Output Signals - - - - - - Not applicable.
8.5.1 Checking Output Signal Status - - - - - - Not applicable.
8.5.2 Interpreting Output Signal Display Status - - - - - - Not applicable.
8.5.3 Output Signal Display Example - - - - - - Not applicable.
8.6 Monitor Display at Power ON — — - - — — Not applicable.
8.7 Monitoring 1/0O Signals - - - - - - Not applicable.
Chapter | 9.1 System Configuration and Connection Exam- - - - - - -
9 ple for SERVOPACK with Fully-closed Loop Not applicable.
Control
9.1.1 System Configuration - - - - - - Not applicable.
9.1.2 Il_r:)tggnglog?rgrlguratlon of Fully-closed - - - - - - Not applicable.
9.1.3 Serial Converter Unit - - - - - - Not applicable.
9.1.4 Analog Signal Input Timing - - - - - - Not applicable.
9.1.5 g;rﬁne?gggﬂaliir);ample of External Encoder - - - - - - Not applicable.
9.1.6 g}?r’;/rpicteuctt(l)c;/r; Example of External Encoder — - - - - - Not applicable.
9.1.7 g;r&neenci:gggvlvixample of External Encoder - - - - - - Not applicable.
9.1.8 Encoder Output Pulse Signals from SER- - - - - - -
VOPACK with a External Encoder by Not applicable.
Renishaw
9.2 Related Parameters - - - - - - Not applicable.
9.2.1 Setting Order of Related Parameters - - - - - - Not applicable.
9.2.2 32223 Eggg%grljtlr\(/l)lethod during Fully Not applicable.
9.2.3 Motor Rotation Direction - - - - - - Not applicable.
9.2.4 E;(r:gr\r/]\;alwsnlzgggr(Frequency) for an Not applicable.
B e e O et
9.2.6 Electronic Gear — — - - — — Not applicable.
9.2.7 Alarm Detection — — - - - - Not applicable.
9.2.8 Analog Monitor Signal - - - - - - Not applicable.
Chapter | 10.1 Alarm Displays - - - - - -
10 10.1.1 List of Alarms - - - - - — [[Willbe included in
the new manual.
10.1.2 Troubleshooting of Alarms - Setup 6.1 100 - -
Linear to 128
10.2 Warning Displays 10-22 - - - - -
10.2.1 List of Warnings 10-22 - - - - -
10.2.2 Troubleshooting of Warnings 10-23 - - - - -
10.3 Troubleshooting Malfunction Based on - Setup 6.2 129 - -
Operation and Conditions of the Servomotor Linear to 136
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Analog Rotary Manual

Other Documents

Supplement

Chapter/Section

Page

Name

Chapter/
Section

Page

Section | Page

Notes

Chapter
11

11.1 Connection to Host Controller

Not applicable.

11.1.1 Example of Connection to MP2200/
MP2300 Motion Module SVA-01

Not applicable.

11.1.2 Example of Connection to MP920 4-
axes Analog Module SVA-01

Not applicable.

11.1.3 Example of Connection to OMRON's
Motion Control Unit

Not applicable.

11.1.4 Example of Connection to OMRON's
Position Control Unit

Not applicable.

11.1.5 Connection to MITSUBISHI's AD72
Positioning Unit (SERVOPACK in Speed
Control Mode)

Not applicable.

11.1.6 Connection to MITSUBISHI's AD75
Positioning Unit (SERVOPACK in Posi-
tion Control Mode)

Not applicable.

11.2 List of Parameters

11-8

11.2.1 Utility Functions

11-8

11.2.2 Parameters

11.3 Monitor Modes

Will be included in
the new manual.

11.4 Parameter Recording Table

Will be included in
the new manual.
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MII L-1

B Status Display on Panel Operator

Bit data
ON
®___
ot—" @

(1) Bit Data Display

shg\i/:[/:%smznfigire Bit Data Display Contents
O) Motor run detection Lit when the servomotor is being operated.
® Servo ON/OFF Lit when the servo is OFF.
Unlit when the servo is ON.
©) Reference input detection | Lit when a reference is being input.
@ CONNECT completion Lit when the connection is completed.

(2) Signal Display for Overtravel Prevention

The following figure shows the overtravel prevention signal on the indicator on the front panel of the SERVO-
PACK.

* Forward run prohibited signal

Status
r Display — > F _w

» Reverse run prohibited signal

Status
r Display ™ _1

(3) Alarm and Warning Display

The following figure shows how the alarm or warning codes are displayed letter by letter on the indicator on the
front panel of the SERVOPACK.

Example : Alarm A.E60
Status Display— Unlit—»H,—» Unlit —» £ —» Unlit—» [5— Unlit—» []—» Unlit —‘
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MIIL-2

m |/O Signal (CN1) Names and Functions
(1) Input Signals

Signal Name Pin No. Function
Com- | /DEC 9 Homing deceleration limit switch signal:
mon Connects the deceleration LS (limit switch) for homing.
P-OT 7 Forward run prohibited signal | Overtravel prevention signal:
N-OT ] Reverse run prohibited signal | Stops servomotor when movable part travels
beyond the allowable range of motion.
/EXT1 to 10 External latch signals 1, 2, and 3:
EXT3 1 Connects the external signals that latch the current FB pulse counter.
JEXT2 12
/EXT3
+24VIN Control power supply for sequence signal:
6 Users must provide +24 V power supply. Allowable voltage fluctuation
range: +11 to +25V
BAT (+) 14 Battery input for absolute encoder:
BAT (-) 15 Used for absolute encoder battery input when a battery unit is not used.
/SI0 General-purpose sequence input signal:
13 Monitored in the I/O monitor field of MECHATROLINK/MECHATROLINK-
1L

Note: 1. The functions allocated to /DEC, P-OT, N-OT, /EXT1, /EXT2, and /EXT3 input signals can be
changed by setting the parameters.

2. For forward/reverse run prohibited, the SERVOPACK processing for stopping is executed by the
software. As the safety specifications of some applications may not satisfy local safety require-
ments, add the external safety circuits as required.

3. The signal /SIO (pin No. 13) can be monitored as a general-purpose input with the
MECHATROLINK/MECHATROLINK-II.

(2) Output Signals
Signal Name Pin No. Function

Com- | ALM+ 3 Servo alarm signal:

mon | ALM- 4 Turns OFF when an error is detected.
/BK+ (/1SO1+) 1 Brake interlock signal:
/BK- (/SO1-) 2 Controls the brake. The brake is released when the signal is ON.
/SO2+ 23 General-purpose output signal:
/SO2- 24 A function can be allocated by setting the parameter.
/SO3+ 25
/SO8- 26
FG Shell Connected to the frame ground if the shield wire of the I/O signal cable is con-

nected to the connector shell.

Note: The output signals /SO1, /SO2, and /SO3 can be used as the output signal /COIN, /V-CMP, /TGON,
/S-RDY, /CLT, /VLT, /BK, /WARN, or /NEAR by setting the parameter Pn50E, Pn50F, or Pn510.
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MIIL-3

m |/O Signal Connector (CN1) Terminal Layout

The following diagram shows the layout of the CN1 terminals.

1 861+ ouput 14| BAT(+)?| DREE ()
o | /BK- Brake interlock 15| BAT(-)"2 | Battery (-)
(/SO1-) |output input
3| ALM+ SStrVStalarm 16| SG Signal ground -
p Servo alarm 17 PG dividing
4| ALM- tout — PAOC pulse (Phase-A)
5 outpu PG dividing output
Control power 18| /PAO gﬂltSit(Phase-A) PG dividing
6 | +24VIN |[supply for sequence PGpd' g 19| PBO pulse (Phase-B)
g signal input ividing output
7 F/’SOHT Forward run 20/ /PBO | pulse (Phase-B) P i
(/SI1) | prohibited input G dividing
N-OT Reverse run output y
- 8 A 21| PCO pulse (Phase-C)
/DEC  |Homing (/S12) | prohibited input PG dividing output
9 (1S13) deceleration 22| /PCO pulse (Phase-C),
switch input 10| /EXT1 | External latch output 23| /s02+*1 |General-purpose
(/S14) signal 1 input input
/[EXT2 | External latch G I-
1 . . /502-+1 |General-purpose
(/S15)  |signal 2 input 24 inout
/EXT3 | External latch p /SO34++1 General-purpose
General-purpose 12 (/S16) signal 3 input G | 25 input
- eneral-purpose
13 /810 input 26| /SO3-"" |input P

* 1. Make the signal allocations using parameters.
* 2. Connect a battery to CN1 or to a battery case. Connecting both batteries creates a loop circuit that is
dangerous between the two batteries.
Note: 1. The connector shell is connected to the FG (frame ground).
2. Do not use the unused terminals.

MIIL-4

m Input Circuit Signal Allocation

The functions allocated to sequence input signal circuits can be changed. CN1 connector input signals are allo-
cated with the factory settings as shown in the following table.

In general, allocate signals according to the standard settings in the following table.

CN1 Input Factory Setting
Connector | Terminal Symbol Name
Terminal Name
Numbers
13 SI0 - —
SI1 P-OT Forward run prohibited
8 S12 N-OT Reverse run prohibited
S13 /DEC Homing deceleration limit switch
10 SI4 /EXT1 External latch signal 1
11 SIS /EXT2 External latch signal 2
12 SI6 /EXT3 External latch signal 3

The following table shows the factory settings for input signal selections 1 to 5.

Input Signal Selections 1 Factory Setting:
1881

Input Signal Selections 2 Factory Setting:
8882

Input Signal Selections 5 Factory Setting:
6543
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(1) Examples of Input Signal Allocation

The procedure used to allocate sequence input signals is described using the P-OT (forward run prohibited) sig-
nal as a typical example.

SERVOPACK

P-OT 13(SI0) CN1-7 is f_actory_set for
the P-OT input signal.

) Si1)

Determines | I

terminal ~ t----- >

allocation  !----- >

for input ----- >

; Any terminal from CN1-8 to
signals. i _____ N 1

Sl4) 13 can be allocated to the
SI5) P-OT signal through the
SI6) Pn50A.3 setting.

Parameter Description Remarks

ON when CN1-13 input signal is ON (L-level) Signal Polarity in reverse run: None

ON when CN1-7 input signal is ON (L-level) Example: Forward run prohibited signal (P-
ON when CN1-8 input signal is ON (L-level) OT) is valid when high (OFF).

ON when CN1-9 input signal is ON (L-level)
ON when CN1-10 input signal is ON (L-level)
ON when CN1-11 input signal is ON (L-level)
ON when CN1-12 input signal is ON (L-level)

Sets signal ON Set the forward run prohibited signal (P-
Sets signal OFF OT) so that it is always valid or always
invalid.

| N W N|—~|O

ON when CN1-13 input signal is OFF (H-level)
ON when CN1-7 input signal is OFF (H-level) Example: Forward run prohibited signal (P-
ON when CN1-8 input signal is OFF (H-level) OT) is valid when low (ON).

ON when CN1-9 input signal is OFF (H-level)
ON when CN1-10 input signal is OFF (H-level)
ON when CN1-11 input signal is OFF (H-level)
ON when CN1-12 input signal is OFF (H-level)

Signal Polarity in reverse run: Available>:<

m|O|O|m| >|©

M

* Settings 9 through F can be used to reverse signal polarity.

IMPORTANT 1. Signals are input with OR logic when multiple signals are allocated to the same input circuit.

2. Ifreverse polarity is set for the Forward Run Prohibited or Reverse Run Prohibited signals, the operation
may not be safe if broken signal lines occur. You must confirm operational safety when using this func-
tion.

As shown in the table above, the P-OT signal can be allocated to any input terminal from CN1-7 to CN1-
13. P-OT is always ON when Pn50A.3 is set to 7, and so the SERVOPACK will always be in forward run
prohibited status.

The P-OT signal is not used when Pn50A.3 is set to 8. This setting is used in the following instances.

* When terminal CN1-7 is to be replaced by another input signal.

* When the forward run prohibited (P-OT) is temporarily disabled for trial or normal operation.

* In case of system configuration where forward run prohibited (P-OT) function is not needed.

The input terminals must therefore be wired so that these signals remain ON (low level) in systems where they are not

N The forward run prohibited (P-OT) and the reverse run prohibited (N-OT) input signals are valid when OFF (high level).
INFO ;
required. The need to wire these terminals can be eliminated by setting the Pn50A.3 to 8.
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(2) Allocating Other Input Signals

Input signal allocation can be changed as shown below.

Input Signal Parameter Description
Name Number | Setting
Forward Run Prohibited Pn50A.3 0 ON when CN1-13 input signal is ON (L-level)
(P-OT) 1 ON when CN1-7 input signal is ON (L-level)
2 ON when CN1-8 input signal is ON (L-level)
3 ON when CN1-9 input signal is ON (L-level)
4 ON when CN1-10 input signal is ON (L-level)
5 ON when CN1-11 input signal is ON (L-level)
6 ON when CN1-12 input signal is ON (L-level)
7 Sets signal ON
8 Sets signal OFF
9 ON when CN1-13 input signal is OFF (H-level)
A ON when CN1-7 input signal is OFF (H-level)
B ON when CN1-8 input signal is OFF (H-level)
C ON when CN1-9 input signal is OFF (H-level)
D ON when CN1-10 input signal is OFF (H-level)
E ON when CN1-11 input signal is OFF (H-level)
F ON when CN1-12 input signal is OFF (H-level)
Reverse Run Prohibited Pn50B.0 OtoF Same as above.
(N-OT)
Forward Current Limit Pn50B.2 OtoF Same as above.
(/P-CL)
Reverse Current Limit Pn50B.3 OtoF Same as above.
(/N-CL)
Homing Deceleration LS Pn511.0 OtoF Same as above.
(/DEC)
External Latch Signal 1 Pn511.1 O0to3 Sets signal OFF
(/EXT1) 4 ON when CN1-10 input signal is ON (L-level)
ON when CN1-11 input signal is ON (L-level)
ON when CN1-12 input signal is ON (L-level)
7 Sets signal ON
8to C Sets signal OFF
ON when CN1-10 input signal is OFF (H-level)
E ON when CN1-11 input signal is OFF (H-level)
F ON when CN1-12 input signal is OFF (H-level)
External Latch Signal 2 Pn511.2 OtoF Same as above.
(/EXT2)
External Latch Signal 3 Pn511.3 OtoF Same as above.
(/EXT3)
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MIIL-5

m Output Circuit Signal Allocation
Output signal functions can be allocated to the sequence signal output circuits shown below.

In general, allocate signals according to the standard settings in the following table.

CN1 Output Factory Setting
Connector Terminal Name Symbol Name
Terminal Numbers
SO1 /BK+(/SO1+) General-purpose signal
2 /BK~(/SO1-) output 1
23 S0O2 /SO2+ General-purpose signal
24 /SO2- output 2
25 S0O3 /SO3+ General-purpose signal
26 /SO3- output 3

The output signal selection parameters and their factory settings are shown below.

Output Signal Selections 1 Factory
Setting:
0000
Output Signal Selections 2 Factory
Setting:
0100
Output Signal Selections 3 Factory
Setting:
0000

(1) Setting of Output Signal Allocation

Select the CN1 connector terminals that will output the signals according to the parameter setting.

Pn50E.O to Pn510.0
1

SO1(CN1-1,2)
Output 2
signal 5 SO2(CN1-23, 24)
SO3(CN1-25, 26)
Output Signal Parameter Description
Number Setting
Positioning Completed | Pn50E.0 0 Disabled (Not used for the output signal on the left.)
(/ICQOIN) 1 Outputs the signal on the left from the CN1-1 and 2 output terminal.
2 Outputs the signal on the left from the CN1-23 and 24 output terminal.
3 Outputs the signal on the left from the CN1-25 and 26 output terminal.

Speed Coincidence Pn50E. 1 Oto3 Same as above

Detection

(/V-CMP)

Movement Detection Pn50E.2 0to3 Same as above

(/TGON)

Servo Ready Pn50E.3 O0to3 Same as above

(/S-RDY)

Force Limit Detection | Pn50F.0 0to3 Same as above

(/CLT)

Speed Limit Detection | Pn50F.1 0to3 Same as above

(/VLT)

Brake Interlock Pn50F.2 0to3 Same as above -

(/BK) 8

Warning Pn50F.3 Oto3 Same as above c

(/WARN) -l
o
=]
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Output Signal Parameter Description
Number Setting

Near Pn510.0 0to3 Same as above
(/NEAR)

INFO Signals are output with OR logic when multiple signals are allocated to the same output circuit. Signals that are not used
% are invalid.

(2) Output Signal Reversal

The following parameter can be used to reverse the signals output on output terminals SO1 to SO3.

Output Signal Reversal Settings [Speed | [Position]| [Force |
Setting Range Setting Unit Factory Setting When Enabled
- - 0000 After restart

The settings specify which of the connector CN1 output signals are to be reversed.

Output Terminals Parameter Description
Number Setting

SO1 (CN1-1,2) Pn512.0 0 Output signal not reversed.
1 Output signal reversed.

SO2 (CN1-23, 24) Pn512.1 0 Output signal not reversed.
1 Output signal reversed.

SO3 (CN1-25, 26) Pn512.2 0 Output signal not reversed.
1 Output signal reversed.
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MIIL-6

m Interface Circuit
This section shows examples of SERVOPACK 1/O signal connection to the host controller.

(1) Sequence Input Circuit Interface

CN1 connector terminals 6 to 13 is explained below.

The sequence input circuit interface connects through a relay or open-collector transistor circuit. Select a low-
current relay otherwise a faulty contact will result.

Relay Circuit Example Open-collector Circuit Example
SERVOPACK SERVOPACK
3.3kQ
24 VDC +24VIN |33,_k§‘2_ 24 VDC +24VIN =27 _

|_
W
ﬂ_l
"
¥ X

/DEC, etc. il

| /DEC, etc. \ 1 >

Note: The external power supply (24 VDC) needs the capacity of 50 mA and more.

(2) Sink Circuit and Source Circuit

The SERVOPACK'’s I/O circuit uses a bidirectional photocoupler. Select either the sink circuit or the source cir-
cuit according to the specifications required for each machine.

Sink Circuit Source Circuit

24V 24V

+ = SERVOPACK input + - SERVOPACK input

(T 0¥ a2 K:
L: K'_

EE34 IFESS

-

N

o __lo
i~
H
i)
!

}
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MIIL-7

m Output Circuit Interface
There are two types of SERVOPACK output circuits:

(1) Line Driver Output Circuit

CNI connector terminals, 17-18 (phase-A signal), 19-20 (phase-B signal), 21-22 (phase-C signal) are explained
below.

Encoder serial data converted to two-phase (phases A and B) pulse output signals (PAO, /PAO, PBO, /PBO) and
origin pulse signals (PCO, /PCO) are output via line-driver output circuits. Connect the line-driver output circuit
through a line receiver circuit at the host controller.

(2) Photocoupler Output Circuit

Photocoupler output circuits are used for servo alarm (ALM), break interlock (/BK), and other sequence output
signal circuits. Connect a photocoupler output circuit through a relay or line receiver circuit.

Relay Circuit Example Line Receiver Circuit Example
SERVOPACK
5to 24 VDC . SERVOPACK 51012 VDG
ZE%LZ i
Ez < v K r44’>
4 19

v N Y %,

Note: The maximum allowable voltage and current capacities for photocoupler output circuits
are as follows.
* Voltage: 30 VDC
* Current: 50 mA DC
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MIIL-8

B Setting the Electronic Gear
(1) Scale Feedback Resolution

* Incremental Encoder
The scale feedback resolution from the SERVOPACK is 1/256 of the scale pitch (Pn282).

Scale Pitch Pulse Resolution
40 um 0.156 um
20 um 0.078 um
4 um 0.016 um

» Absolute Encoder
Model Resolution
ST781A
0.5 pm
ST782A
ST783A
0.1 pm
ST784A

(2) Electronic Gear

The electronic gear enables the workpiece travel distance per input reference pulse from the host controller to be

set to any value. One reference pulse from the host controller, i.e., the minimum position data unit, is called a ref-
erence unit.

When the Electronic Gear When the Electronic Gear
is Not Used is Used
Linear scale Linear scale
(Reference unit : 1um)
To move a workpiece 10 mm To move a workpiece 10 mm using reference units
The scale pitch is 20 um. Therefore, 1 reference unitis 1 um.
10 %X 100020 x 256=128000 pulses To move a workpiece 10 mm (10000 um),
128000 pulses are input as reference 1 pulse =1 um,

pulses. 10000/1=10000 pulses.

The equation must be calculated at Input 10000 pulses as reference input.
the host controller.

(3) Related Parameters

Pn20E Electronic Gear Ratio (Numerator)
Setting Range Setting Unit Factory Setting When Enabled
1 to 1073741824 (2%0) - 4 After restart
Electronic Gear Ratio (Denominator)
Setting Range Setting Unit Factory Setting When Enabled
1 to 1073741824 (2%0) - 1 After restart

The electronic gear ratio to be set can be calculated by the following equation:

. . B Pn20E Workpiece travel distance per reference unit
Electronic gear ratio: — = =
A Pn210 Scale pitch

* If the ratio is outside the setting range, reduce the fraction (both numerator and denominator) until you obtain integers
within the range. Be careful not to change the electronic gear ratio (B/A).
u I[IMPORTANT

Electronic gear ratio setting range: 0.001 < Electronic gear ratio (B/A) < 1000

X256

If the electronic gear ratio is outside this range, A.040 (Parameter setting error) is output and the SERVOPACK will not oper-,
ate properly. In this case, modify the load configuration or reference unit.
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(4) Procedure for Setting the Electronic Gear Ratio
Use the following procedure to set the electronic gear ratio.

Step Operation Description
1 Check the scale pitch. Check the scale pitch of linear scale used.
2 Determine the reference unit used. Determine the reference unit from the host controller, considering the
machine specifications and positioning accuracy.
3 Calculate the electronic gear ratio. Use the electronic gear ratio equation to calculate the ratio (B/A).
Set parameters. Set parameters using the calculated values.

(5) Electronic Gear Ratio Setting Example

An example of electronic gear ratio setting is given below.

Step Operation Load Configuration
1 | Check the scale pitch. 0.02 mm (20 um)
2 | Determine the reference 1 reference unit: 0.001 mm (1 pm)
unit.
3 Calculat'e the electronic B 1 (um)
gear ratio. A~ 20um) <>
4 | Set parameters. Pn20E 256
Pn210 20
(6) Electronic Gear Ratio Equation
Reference pulse | g [©) Pos- | [speed Linear servomotor
— A %
AQ(mm/P) © —

<«+— Movement distance L (mm)
A2(mm/P) : Reference unit L .
) —— (mm/scale pitch)
L (mm) : Movement distance Ps
Ps (mm) : Scale pitch

L B\ _ L
A2 X(T) =256 x By
(i): 256 x L x AQ 256 xAQ Set A and B with the following parameters.
4 PsxL Ps [A]: Pn210 [B]: Pn20E
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+ Pulse Dividing Ratio Setting

Encoder Output Resolution

[Speed| [Position]| [ Force |
Setting Range Setting Unit Factory Setting When Enabled
1 to 4096 1PH{(Pn282)x4} 20 After restart

Set the output pulse resolution for PG output signals (PAO, /PAO, PBO, /PBO) externally from the SERVOPACK.

Feedback pulses per linear scale pitch (Pn282) are divided inside the SERVOPACK by the value set in Pn281 before being
output. (Set according to the system specifications of the machine or host controller.)

The setting range varies with the linear servomotor maximum speed (Pn385) and linear scale pitch (Pn282).
The upper limit value for Pn281 can be obtained by the following equation.

Pn282

Pn385

Upper limit value for Pn281 = x 72

Note: 1. When the scale pitch is 4 um, the motor maximum speed is limited to 1 ms/s because of the

maximum response frequency of serial converter unit.

2. If the set value is out of the setting range or does not satisfy the setting conditions, the alarm
“Dividing pulse output setting error” (A.041) is output.
If the motor speed exceeds the upper limit value according to the set encoder output resolution,
the alarm “Diving pulse output over speed” (A.511) is output.

3. The upper limit of encoder output resolution is limited by the frequency dividing specification
of serial converter unit.

4. When an absolute linear scale is used, the linear scale pitch becomes the value which is

obtained by “resolution (um/pulse)XZg”. (The set value in Pn282 becomes invalid.)
B Setting Example
When the linear scale pitch = 20 pm (Pn282 = 20.00) and the motor maximum speed = 5 m/s (Pn385 = 50),
Pn281 = 28 is accepted, but Pn281 =29 is not accepted and A.041 is output.
® Output Example
When Pn281 = 20 (20-edge output (5-pulse output) per linear scale pitch),

Preset value : 20

Linear scale
pitch (Pn282)
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MIIL-9

B Related Parameters

The following parameters are used for the test without motor.

(1) Application Function Select Switch C

i When e
Parameter Meaning Enabled Classification
n.0O00O0O0 Disables the test without motor. (factory setting)
n.O00O01 Enables the test without motor.
Pn00C Sets incremental encoder as encoder type for the test without motor. After restart Setup
n.00oOoO ;
(factory setting)
n.O0100 Sets absolute encoder as encoder type for the test without motor.

Note:When the linear Servomotor is used, the encoder resolution is set by the 8-bit serial converter and Pn282 (Linear Scale
Pitch).

(2) Mass Ratio

Mass Ratio [Speed | [Positon]| [ Force |
Pn103 Setting Range Setting Unit Factory Setting | When Enabled Classification
0 to 20000 % 0 Immediately Tuning

MIIL-10

B Switching the Linear Servomotor Movement Direction

The movement direction of the linear servomotor can be switched without changing the reference pulse to the
SERVOPACK or the reference voltage polarity.

This causes the travel direction (+, -) of the shaft reverse. The output signal polarity such as encoder pulse output
and analog monitor signal from the SERVOPACK does not change.

The standard setting for “forward movement” is the linear scale counting up direction.

Parameter

Name

Reference

Forward Reference

Reverse Reference

n.O00O00 Standard setting Analog monitor Analog monitor
(CCW = For- g% Force reference g% ” ‘
ward) Moves Moves ‘ .
. i In reverse
(Factory setting) '(;}rfé’crti"‘ganrd direction
(ccw) Motor movement speed W)
Encoder pulse divided output Encoder pulse devided output
PAO J_|_|_|_|_L PAO J_I_l_l_l_L Phase A progression
PBO J_I_l_l_l_L Phase B progression PBO J_|_|—|_|_L
n.O0O01 Reverse Analog monitor Analog monitor
Direction Mode | 7/ = T\
(CW = For- ’ . ' u
Moves in “ Move in .
ward) reverse forward
et direction
direction
(o) (ccw)

Encoder pulse divided output

PAO
PBO Phase B progression

Encoder pulse divided output

PAO J_I_I_I_l_L Phase A progression
PBO

The direction of P-OT and N-OT change. For Pn000 = n.0OOO0 (standard setting), counterclockwise is P-OT. For Pn000

=n.0001 (Reverse Direction Mode), clockwise is P-OT.

121
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MIIL-11

B Setting the Overtravel Limit Function

The overtravel limit function forces movable machine parts to stop if they exceed the allowable range of motion
and turn ON a limit switch.

(1) Connecting the Overtravel Signal

To use the overtravel function, connect the following overtravel limit switch input signal terminals.

Type | Name Connector Pin Setting Meaning
Number
Input | P-OT CNI1-7 ON (low level) Forward run allowed. Normal operation status.

OFF (high level) | Forward run prohibited. Forward overtravel.

Input | N-OT CN1-8 ON (low level) Reverse run allowed. Normal operation status.

OFF (high level) | Reverse run prohibited. Reverse overtravel.
Connect limit switches as shown below to prevent damage to the devices dur-

Linear servomotor

ing linear motion. Forward
Movement in the opposite direction is possible during overtravel. For example, | SERVOPACK
reverse run is possible during forward overtravel. L]
Limit Limit | 5 1
switch switch 7
N-OT | &
B [IMPORTANT

When the linear servomotor stops due to overtravel during position control, the position error pulses are held. A clear signal
(/CLR) input is required to clear the error pulses.

(2) Enabling/Disabling the Overtravel Signal

A parameter can be set to disable the overtravel signal. If the parameter is set, there is no need to wire the over-
travel input signal.

Parameter Meaning

n. 1000 Inputs the Forward Run Prohibited (P-OT) signal from CN1-7. (Factory setting)
n.8000 Disables the Forward Run Prohibited (P-OT) signal. (Allows constant forward run.)
n.O0002 Inputs the Reverse Run Prohibited (N-OT) signal from CN1-8. (Factory setting)
n.000O8 Disables the Reverse Run Prohibited (N-OT) signal. (Allows constant reverse run.)
* Applicable control methods: Speed control, position control, and force control

* After changing these parameters, turn OFF the main circuit and control power supplies and then turn them ON again to
enable the new settings.

* A parameter can be used to re-allocate input connector number for the P-OT and N-OT signals. Refer to 3.3.1 Input Cir-
cuit Signal Allocation (Analog Rotary manual).
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m Operation Sequence When Being Servo ON
Motor control using a host controller is performed using motion commands only while the SERVOPACK is
Servo ON (while current flows to the motor). While the SERVOPACK is Servo OFF (while current to the motor
is interrupted), management of a position data is performed by the SERVOPACK so that the reference coordinate
system (POS, MPOS) and FB coordinate system (APOS) are equal. In order to send appropriate motion com-
mands, it is necessary to use the SMON command after the SERVOPACK changes to Servo ON to read the Servo
reference coordinate (POS) and send an appropriate reference position.

m Operation Sequence When OT (Overtravel Limit Switch) Signal Is Input

When the OT signal is input, the SERVOPACK prohibits movement in the OT signal direction. This is performed
as specified in parameter Pn001, and the SERVOPACK continues to control the motor while this movement is
prohibited. Use the following sequence for processing or canceling when the OT signal is input.

(1) Processing When the OT Signal Is Input

1. Monitor the OT signal or send a stop command if the OT signal will be input. Use either of the following stop
commands.
¢ Interpolation command (INTERPOLATE, LATCH):
The interpolation command keeps the interpolation position, then stops. As an alternative, send the HOLD
command or SMON command.

* Movement reference (POSING etc.) command other than the interpolation command:
Send the HOLD command.

2. Use the output complete flag (DEN = 1) to confirm the completion of SERVOPACK OT processing. By also
confirming that PSET = 1, it is possible to detect motor stopping with absolute certainty. The command used
in number 1 above is held until these flags are complete.

(2) OT Cancellation (Retraction)

OT cancellation (retraction) is performed with a movement command. Read out the current reference position
POS and reset the reference coordinate system of the correct controller. Then execute a retraction command.
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(3) Selecting the Motor Stop Method When Overtravel is Used

This is used to set the stop method when an overtravel (P-OT, N-OT) signal is input while the motor is operating.

Parameter Stop Mode Mode After Meaning
Stopping
n.00000 Stop by dynamic | Dynamic Brake | Stops the linear servomotor by applying dynamic
brake brake (DB), then holds it in Dynamic Brake Mode.
(Factory setting)

n.00001 Coast Stops the linear servomotor by applying dynamic
brake (DB), then places it into Coast (power OFF)
Mode.

n.00002 Coast to a stop Stops the linear servomotor in the same way as when
the servo is OFF (coasts to a stop), then places it into
Coast (power OFF) Mode.

n.O00O10 Decelerate to stop [ Zero Clamp Decelerates the linear servomotor with emergency
stop force (Pn406), then places it into Zero Clamp
(Servolock) Mode.

n.0020 Coast Decelerates the linear servomotor with emergency
stop force (Pn406), then places it into Coast (power
OFF) Mode.

* During force control, the linear servomotor enters DB Stop Mode or Coast Mode regardless of the setting of Pn001.1.

* After changing these parameters, turn OFF the main circuit and control power supplies and then turn them ON again to
enable the new settings.
* During n.00002 Coast Mode, SERVOPACK can be resumed using the servo ON signal.

® TERMS
* Stop by dynamic brake: Stops by using the dynamic brake (with short-circuiting by a circuit of SERVOPACK).
* Coast to a stop: Stops naturally, with no brake, by using the friction resistance of the motor in operation.
* Decelerate to stop: Stops by using deceleration (braking) force.
¢ Zero Clamp Mode: A mode forms a position loop by using the position reference zero.

* For details on stopping methods when the servo turns OFF or when an alarm occurs, refer to 5.2.5 Stopping Method for Ser-
vomotor after Servo OFF or Alarm Occurrence (Analog Rotary manual).

(4) Setting the Stop Force for Overtravel

Emergency Stop Force [Speed | [Position | [ Force |
Setting Range Setting Unit Factory Setting When Enabled
0 to 800 % 800 Immediately

* This sets the stop force for when the overtravel signal (P-OT, N-OT) is input.
* The setting unit is a percentage of the rated force (i.e., the rated force is 100%).

* The value large enough to be the motor maximum force, 800% is set as the factory setting for emergency stop force.
However, the actual output emergency stop force is determined by motor ratings.
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MIIL-12

B Motor Maximum Speed

Sets the linear servomotor maximum speed.

Setting a lower speed realizes more delicate speed control and more strict protection by generating the overspeed
alarm (A.510). Also, setting a lower speed allows the upper limit of Encoder output resolution (Pn281) to be set

higher.
Motor Maximum Speed [Speed | [Positon] [Force |
Setting Range Setting Unit Factory Setting When Enabled
110 100 100 mm/s 50 After Restart
(100 to 10000 mm/s) (5000 mm/s)
« If a value lower than the rated speed is set for Pn385, the rated speed becomes the same value as the setting of Pn385.
* The detection level for the overspeed alarm A.510 is “the set value of Pn385 X 1.1.”
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MIIL-13

m Advanced Autotuning

Advanced autotuning automatically operates the SERVOPACK (in reciprocating movement in the forward and

reverse directions) within set limits and makes adjustment automatically according to the mechanical characteris-
tics while the SERVOPACK is operating.

Advanced autotuning can be performed without connecting the host.
The following automatic operation specifications apply.

*Motor speed: Rated motor speed x 2/3

*Acceleration force*: Approximately 100% of rated motor force

*Movement distance: Set in unit of 1000 reference unit.

*The acceleration force varies with the influence of the mass ratio (Pn103), machine friction, and external disturbance.

3
Rated motor speed X 2/3
Movement

Speed

Z S t
Reference!

» 5 Rated motor speed X 2/3

P Response
-

Rated motor force: —
Approx. 100%

SERVOPACK

Rated motor force: —
Approx. 100%
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MIIL-14

m Advanced Autotuning Procedure

The following procedure is used for advanced autotuning.

Advanced autotuning is performed from the Digital Operator (option) or SigmaWin+.

Here, the operating procedure from the Digital Operator is described.

Refer to the 2V series SGM L V/SGDV Users Manual, Operation of Digital Operator (SIEPS80000055) for
basic key operations of the Digital Operator.

Note:The function cannot be performed from the Panel Operator.

(1) Operating Procedure

Step Display after Operation Keys Operation
BB —FUNCTION— MODEISET
1 Fn200:Tunelvl Set Rad Display the main menu of the utility function mode,
Fn201:AAT
Fn202:Re f-AAT A v and select Fn201.
Fn203:0nePrmTun
5B Advanced AT Press the Key toidlsplay the initial setting screen
Jcal c=ON for advanced autotuning.
2 Mode=2 Type=2 DATA Note: If the display does not switch and NO-OP is
Stroke=+00288000 displayed, refer to (1) Check Points for Set-
(0090. 0) mm .
tings.
BB Advanced AT A v
3 '\\JAcoadI cezczmTy I Press the , [V]or [A] Key and set the items in
Stroke=+00288000 SCROLL steps 3-1 to 3-4.
(0090. 0) mm A

3-1

ECalculating Mass

Select the mode to be used.

Normally, set Jcalc to ON.

Jcalc = ON: Mass calculated

Jcalc = OFF: Mass not calculated

<Supplementary Information>

If the mass is already known from the machine specifications, set the value in Pn103 and set Jcalc to OFF.

3-2

ETuning Level
Select the tuning level.
Mode = 1: Makes adjustments considering responsiveness and stability.(Standard level)
Mode = 2: Makes adjustments for positioning.
Mode = 3: Makes adjustments for positioning, giving priority to overshooting suppression.
Set this level if position error overshoots at mode 2.
Note: Set the mode to 1 if Fn202 (Advanced Autotuning by Reference) is performed after executing this func-
tion.

3-3

mFilter Type Setting

Select the filter type to set a filter according to the machine element to be driven. Set the filter referring to the
following functional elements.

<Supplementary Information>

If there is noise or the gain does not increase, good results may be obtained by changing the filter type.

Type = 1: Selects a filter suitable for belt drive mechanisms.

Type = 2: Selects a filter suitable for ball screw drive mechanisms or linear motor [Factory setting].

Type = 3: Selects a filter suitable for rigid systems, such as a gear.
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Step

Display after Operation | Keys Operation

BSTROKE (Travel Distance) Setting
Specify a travel distance in increments of 1000 references.
Travel distance setting range:
The travel distance setting range is from -99990000 to +99990000. The negative (-) direction is for

reverse rotation, and the positive (+) direction is for forward rotation.
Initial value:

3-4
90 mm
Note:
* Move the position using JOG operation to where a suitable movable range is ensured.
« Set the travel distance to at least 5 mm; otherwise, "Error" will be displayed and the travel distance cannot be
set.
* To calculate the mass ratio and ensure precise tuning, it is recommended to set the travel distance to 90 mm.
BB ADVANCED AT
4 E " 1 g g N 8 8 2 g 00 DATA Press the Key. The advanced autotuning execu-
Pn101=0020 00 tion screen will be displayed.
Pn102=0040.0
RUN ADVANCED AT Press the Key. The servo will be ON and the dis-
Pn103=00000 play will change from "BB" to "RUN."
5 Pn100=0040.0 .

Pn101=0020.00 #[f the level is set to 3, the "Pn102" display will

Pn141=0050.0 change to the "Pn141."
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MIIL-15

B Using the Mode Switch (P/P1 Switching)

Use the mode switch (P/PI switching) function in the following cases:

P Control: Proportional control
PI Control: Proportional/integral control

* To suppress overshooting during acceleration or deceleration (for speed control)
* To suppress undershooting during positioning and reduce the settling time (for position control)

Speed Overshoot

Actual servomotor operation
Reference ™\

A
Time Y
Undershoot ——
Settling time

The mode switch function automatically switches the speed control mode between PI control mode and P control
mode based on a comparison between the servo’s internal value and a user-set detection level shown in (7)
Related Parameters.

<Supplementary Information>
* Monitoring the speed response waveform and position error waveform is required for adjustment.
« If I-P control is selected for speed loop control, the mode switching function will be disabled.

(1) Related Parameters

Select the conditions to switch modes (P or PI control switching) by using the following parameters.

Parameter
Mode Switch Containing When e
PRI Selection Detection Point Enabled ClEsiiellely
Setting

n.00000 Uses a force _reference level for detection point. Pn10C

[Factory setting]
n.O00O01 Uses a speed reference level for detection point. Pnl81

Pn10B |n.OO0O2 Uses an acceleration level for detection point. Pn182 Immediately Setup

n.O0003 U;es a position error pulse level for detection Pnl0F

point.
n.O00O0O4 Does not use mode switch function. -
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B Parameters to set the detection point

Mode Switch (Force Reference) [Speed |  [Position | o
Classification
Pn10C Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 200 Immediately Tuning
Mode Switch (Speed Reference) [Speed |  [Position | o
Classification
Pn181 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 mm/s 0 Immediately Tuning
Mode Switch (Acceleration) [Speed |  [Position | o
Classification
Pn182 Setting Range Setting Unit Factory Setting When Enabled
0 to 30000 1 mm/s? 0 Immediately Tuning
Mode Switch (Position Error) [Speed |  [Position | o
Classification
Pn10F Setting Range Setting Unit Factory Setting When Enabled
0to 10000 1 reference unit 0 Immediately Tuning

Mode switch functions according to the detection point are as follows.

B Using the Force Reference Level to Switch Modes (Factory Setting)

With this setting, the speed loop is switched to P control when the value of force reference input exceeds the
force set in Pn10C. The factory setting for the force reference detection point is 200% of the rated force.

Speed Re{ej_rfa nce speed Motor speed
+Pn10C |--£- orce Reference
Force 0 | '
Reference P
-Pn10C [--im=4-=-==-==-= N\
[ !
. b
PI{P| PIControl |[P]PI Control
<Example>

If the mode switch function is not being used and the SERVOPACK is always operated with PI control, the
speed of the motor may overshoot or undershoot due to force saturation during acceleration or deceleration.

The mode switch function suppresses force saturation and eliminates the overshooting or undershooting of the

motor speed.

Without Mode Switching

With Mode Switching

Overshoot

Motor
speed

<>

Undershoot 3 N

Time -*—V

Motor
speed

Time
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B Using the Speed Reference Level to Switch Modes

With this setting, the speed loop is switched to P control when the value of speed reference input exceeds the
speed set in Pn181.

Speed reference

Motor
Speed speed
Pn181 [~/ , Time
PI | P Control | Pl Control
<Example>

In this example, the mode switch is used to reduce the settling time. It is necessary to increase the speed loop
gain to reduce the settling time. Using the mode switch suppresses overshooting and undershooting when
speed loop gain is increased.

Without Mode Switching With Mode Switching

Speed reference  \otor speed

Motor \
speed

Long Settling Time |<—>|
Increase speed loop gain @

Overshoot

Motor % N

speed <::::> R\
Undershoot} N \
Time *—V Settling time L_>|

B Using the Acceleration Level to Switch Modes

With this setting, the speed loop is switched to P control when the speed reference exceeds the acceleration rate
set in Pn182.

Speed Re{el-r_ence speed‘ Motor speed
+Pn182 k-~ Motor acceleration
Acceleration 0 E :
-Pn182 i-: ---------- v
L L
P|iP| PI Control iPl PI Control
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<Example>

If the mode switch function is not being used and the SERVOPACK is always operated with PI control, the
speed of the motor may overshoot or undershoot due to force saturation during acceleration or deceleration.
The mode switch function suppresses force saturation and eliminates the overshooting or undershooting of the
motor speed.

Without Mode Switching With Mode Switching

Overshoot

Motor
speed

Motor
<‘,::|'> speed
Undershoot 3 N
Time -*—\/ Time

B Using the Position Error Pulse Level to Switch Modes

This setting is effective with position control only.

With this setting, the speed loop is switched to P control when the position error pulse exceeds the value set in
Pnl10F.

Reference Motor
Speed speed
Time
Position
error pulse
Pn10F}-----; A h
Pl | P Control | Pl Control
<Example>

In this example, the mode switch is used to reduce the settling time. It is necessary to increase the speed loop
gain to reduce the settling time. Using the mode switch suppresses overshooting and undershooting when
speed loop gain is increased.

Without Mode Switching With Mode Switching

Speed reference  \otor speed

Motor \
speed |

Long Settling Time |<—>|
Increase speed loop gain @

Overshoot

Motor

speed <:::'I>

Undershoot?

TaN
Time *—\J Settling time L_>|
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MIIL-16

B JOG Operation (Fn002)

JOG operation is used to check the operation of the servomotor under speed control without connecting the SER-
VOPACK to the host.

/\ CAUTION

While the SERVOPACK is in JOG operation, the overtravel function will be disabled. Consider the operating range
of the machine when performing JOG operation for the SERVOPACK.

(1) Settings before Operation
The following settings are required before performing JOG operation.
« If the S-ON input signal is ON, turn OFF the signal.

* [f Pn50A.1 is set to 7 (i.e., the servo is always ON), change the value.
* Considering the operating range of the machine, set the JOG operation speed in Pn383.

JOG Speed [Speed | [Position] [Force | I
Classification
Pn383 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 mm/s 50 Immediately Setup

MIIL-17

® Origin Search (Fn003)

The origin search is designed to position the origin pulse position of the incremental encoder (phase-C) and to
clamp at the position. This mode is used when the motor shaft needs to be aligned to the machine.

/\ CAUTION

» Perform origin searches without connecting the coupling.
The forward run prohibited (P-OT) and reverse run prohibited (N-OT) signals are not effective in origin

search mode.

Execute the origin search without connecting the couplings.
Motor speed at the time of execution: 15 mm/s.
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MIIL-18

B Program JOG Operation (Fn004)

The Program JOG Operation is a utility function, that allows continuous automatic operation determined by the
preset operation pattern, movement distance, movement speed, acceleration/deceleration time, number of time of
repetitive operations.

This function can be used to move the servomotor without it having to be connected to a host controller for the
machine as a trial operation in JOG operation mode. Program JOG Operation can be used to confirm the opera-
tion and for simple positioning operations.

(1) Settings before Operation

The following settings are required before performing program JOG operation.

* Set correctly the machine operation range and safe operation speed in the parameters such as "program JOG
operation movement distance" and "program JOG movement speed."

* The SERVOPACK must be in Servo Ready status to execute this function.

* Release the Servo-ON signal mask if the parameter Pn 50A.1 is set to 7, and the Servo has been set to always
be ON.

(2) Precautions
* Control is position control during program JOG operation. However, the pulse reference input to the SERVO-
PACK is inhibited (in /INHIBIT status) and no pulse reference input is accepted.
<Supplementary Information>
* The overtravel function is enabled in this function.
* When an absolute encoder is used, input is not necessary since SEN signal is always enabled.
* Other functions that are applicable for position control, such as position reference filter, can be used.

(3) Related Parameters

Program JOG Operation Related Switch [Speed | [Position] [ Force | Classification
Pn530 Setting Range Setting Unit Factory Setting When Enabled
- - 0000 Immediately Setup
Program JOG Movement Distance [Speed | [Position] [ Force | Classification
Pn531 Setting Range Setting Unit Factory Setting When Enabled
1 to 1073741824(23%) 1 Reference unit 32768 Immediately Setup
Program JOG Movement Speed [Speed | [Position] [ Force | Classification
Pn585 Setting Range Setting Unit Factory Setting When Enabled
1 to 10000 1 mm/s 50 Immediately Setup
Program JOG Acceleration/Deceleration Time  [Speed | [Position] [ Force | Classification
Pn534 Setting Range Setting Unit Factory Setting When Enabled
2 to 10000 1 ms 100 Immediately Setup
Program JOG Waiting Time [Speed | [Position] [ Force | Classification
Pn335 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 ms 100 Immediately Setup
Number of Times of Program JOG Movement  [Speed | [Position] [ Force | Classification
Pn536 Setting Range Setting Unit Factory Setting When Enabled
1 to 1000 1 time 1 Immediately Setup
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MIIL-19

W List of Monitor Modes

Par;n;eter Content of Display Unit
Un000 Actual motor speed mm/s
Un001 Input speed reference mm/s
Un002 Internal force reference (in percentage to the rated force) %
Un003 Electrical angle 1 (32-bit decimal code) Number of pulses

from the phase-U
Un004 Electrical angle 2 (Angle from 0 (zero) degree of phase-U)) deg
Un005 Input signal monitor -
Un006 Output signal monitor -
Un007 Input reference pulse speed (valid only in position control) mm/s
Un008 Error counter value (amount of position error) (valid only in position control) reference unit
Un009 Accumulated load rate (value for the rated force as 100 %. Displays effective force in 10-s %
cycle.)
Un00A Regenerative load rate (value for the processable regenerative power as 100 %. Displays regen- %
erative power consumption in 10-s cycle.)
Un00B Power consumed by DB resistance %
(Value for the processable power when dynamic brake is applied as 100 %. Displays power
consumed by DB resistance in 10-s cycle.)
UnooC Input reference pulse counter (32-bit decimal code) Pulse
(valid only in position control)
Un00D Feedback pulse counter (1/256 of linear scale pitch, 32-bit decimal code) Pulse
Un010 Allowable maximum motor speed and dividing ratio monitor -
Un011 Hall sensor signal monitor -
Un084 Linear scale pitch -
(Scale pitch = Un084 x 10Y"%83 [pmy])
Un085 Linear scale pitch index -
(Scale pitch = Un084 x 10Y"%83 [pmy])
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MII L-20

B Parameter List <M- I Linear>

Parameter Setting Setting | Factory P
No. nglt Name Unit Range Setting When Enabled Classification
Pn000 Basic Function Select Switch 0 - 0000hto | 0000h After restart’! Setup
00B3h
0 Direction Selection - 0to3 0

0 Sets the linear counting up (phase-A advance)
direction as forward direction.

1 Sets the linear counting down (phase-B
advance) direction as forward direction (Move-
ment direction reversal mode)

Pn001 Application Function Select Switch 1 - 0000hto [ 0000h | After restart’ Setup
1122h
0 Servo OFF or Alarm G1 Stop Mode - Oto2 0

0 Stops the linear servomotor by applying DB
(dynamic brake).

1 Stops the linear servomotor by applying
dynamic brake (DB) and then releases DB.

2 Makes the linear servomotor coast to a stop
state without using the dynamic brake (DB).

1 Overtravel (OT) Stop Mode - 0Oto2 0

0 Same setting as Pn001.0 (Stops the motor by
applying DB or by coasting).

1 Sets the emergency stop force of Pn406 to the
maximum value, decelerate the motor to a stop,
and then sets it to servolock state.

2 Sets the emergency stop force of Pn406 to the
maximum value, decelerates the motor to a
stop, and then sets it to coasting state.

2 AC/DC Power Input Selection - 0,1 0

0 Not applicable to DC power input: Input AC
power supply through L1, L2 (,and L3) termi-
nals.

1 Applicable to DC power input: Input DC power
supply between B1/+ and -, or input DC power
supply between B1/+ and - or between P/+ and
2

Pn002 Application Function Select Switch 2 - 0000hto [ 0000h | After restart’ Setup
4113h
0 MECHATROLINK Command Position/Velocity Control - Oto3 0
Option

0 Does not use P_TLIM, NTLIM, TFF.

1 Uses P_TLIM and NTLIM as force limit inputs.
2 Uses TFF as a force feedforward.
3

When P-CL, N-CL are "available", uses
P_TLIM and NTLIM as force limit inputs.

1 Force Control Option - 0,1 0
0 Does not use V_LIM.
1 Uses V_LIM as a speed limit input.

2 Absolute Encoder Usage - 0,1 0
0 Uses absolute encoder as an absolute
encoder.
1 Uses absolute encoder as an incremental
encoder.
3 Reserved (Do not set.) - Oto4 0
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Parameter Setting Setting | Factory

No. ITglt Name Unit Range | Setting When Enabled Classification
Pn006 Application Function Select Switch 6 - 0000hto | 0002h Immediately Setup
005Fh
0 Analog Monitor 1 Signal Selection - 00 to 5F 2

1 00 Motor speed (1V/1000mm/s)

01 Speed reference (1V/1000mm/s)

02 Force reference (1V/100%)

03 Position error (0.05V/1 reference unit)

04 Position amplifier error (after electronic gears)
(0.05V/1 encoder pulse unit)

05 Position reference speed (1V/1000mm/s)
06 Reserved (Do not set.)

07 Motor load position error (0.01V/1 reference
unit)

08 Positioning completion signal (positioning com-
pleted: 5V, positioning not completed: 0V)

09 Speed feedforward (1V/1000mm/s)
0A Force feedforward (1V/100%)

0B | Active gain (1st gain: 1V, 2nd gain: 2V, 3rd
gain: 3V, 4th gain: 4V)

0C | Completion of position reference (Completed:
5V, Not completed: 0V)

0D | Reserved (Do not set.)

Pn007 Application Function Select Switch 7 - 0000hto | 0000h Immediately Setup
005Fh
0 | Analog Monitor 2 Signal Selection - 00 to 5F 2

1 0 Motor speed (1V/1000mm/s)

Speed reference (1V/1000mm/s)
Force reference (1V/100%)

Position error (0.05V/1 reference unit)

Position amplifier error (after electronic gears)
(0.05V/1 encoder pulse unit)

Al -

[$,]

Position reference speed (1V/1000mm/s)

o]

Reserved (Do not set.)

7 Motor load position error (0.01V/1 reference
unit)

8 Positioning completion signal (positioning com-
pleted: 5V, positioning not completed: 0V)

9 Speed feedforward (1V/1000mm/s)
0A | Force feedforward (1V/100%)

0B | Active gain (1st gain: 1V, 2nd gain: 2V, 3rd
gain: 3V, 4th gain: 4V)

0C | Completion of position reference (Completed:
5V, Not completed: 0V)

0D Reserved (Do not set.)

Pn008 Application Function Select Switch 8 - 0000hto | 4000h | After restart™ Setup
7121h
0 Lowered Battery Voltage Alarm/Warning Selection - 0,1 0
0 Outputs alarm (A.830) for lowered battery volt-
age.
1 Outputs warning (A.930) for lowered battery
voltage.
1 Function Selection at Main Circuit Voltage Drop - Oto2 0
0 Disables detection of the main circuit voltage
drop.
1 Enables detection of the main circuit voltage
drop.
2 Detects warning and limits force by Pn424 and
Pn425. ‘(E
2 Warning Detection Selection - 0,1 0 Q
0 Detects warning. 5
1 Does not detect warning.
5
=
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I:lzr.anl% Name Sat:]iir;g SRZt;ng ';ae(’i:%rg When Enabled Classification
Pn009 Application Function Select Switch 9 - 0(())(1)(1)%0 0010h | After restart™ Tuning
1 Current Control Method Selection - 0,1 1
0 Current control method 1
1 Current control method 2
2 Speed Detection Method Selection - 0,1 0
0 Speed detection 1
1 Speed detection 2
Pn00B Application Function Select Switch B - 0(3(1)(1):1hto 0000h After restart”! Setup
0 Parameter Display Selection - 0,1 0
0 Setup parameters
1 All parameters
1 Alarm G2 Stop Method Selection - 0,1 0
0 tStc')'8§ the motor by setting the speed reference
0 "0".
1 Same setting as Pn001.0 (Stops the motor by
applying DB or by coasting.)
2 Power Supply Method for Three-phase SERVOPACK - 0,1 0
0 Three-phase power supply
1 Single-phase power supply
3 Reserved (Do not set.) - 0,1 0
Pn00C Application Function Select Switch C - 0(())(1)(1):1I:O 0000h After restart”! Setup
0 Selection of Test without Motor - 0,1 0
0 Test without motor disabled
1 Test without motor enabled
1 Reserved (Do not set.) - 0,1 0
2 Encoder Type for Test without Motor - 0,1 0
0 Incremental encoder
1 Absolute encoder
Pn00OD Reserved (Do not set.) - 0000hto | 0000h | After restart™ Setup
0001h
Pn080 Application Function Select Switch 80 - 0(1(1)?:1’:0 0000h After restart’! Setup
0 Hall Sensor Selection - 0, 1 0
0 Enables selection
1 Disables selection
1 Motor Phase Selection - 0,1 0
0 \?Vets phase A lead as phase sequence of U, V,
1 \?Vets phase B lead as phase sequence of U, V,
3 Calculation Method for Maximum Speed or Divided - 0,1 0
Output Pulses
0 Determines divided output pulses with fixed
maximum speed.
1 Determines maximum speed with fixed divided
output pulses.
Pn100 Speed Loop Gain 0.1Hz 10 to 400 Immediately Tuning
20000
Pn101 Speed Loop Integral Time Constant 0.01ms 15 to 2000 Immediately Tuning
51200
Pn102 Position Loop Gain 0.1/s 10 to 400 Immediately Tuning
20000
Pn103 Mass Ratio % Oto 100 Immediately Tuning
20000
Pn104 2nd Speed Loop Gain 0.1Hz 10 to 400 Immediately Tuning
20000
Pn105 2nd Speed Loop Integral Time Constant 0.01ms 51152500 2000 Immediately Tuning
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Parameter Setting | Setting | Factory I
No. I_Digit Name Unit Range | Setting When Enabled Classification
Pn106 2nd Position Loop Gain 0.1/s 10 to 400 Immediately Tuning
20000
Pn109 Feed Forward Gain % 0to 100 0 Immediately Tuning
Pn10A Feed Forward Filter Time Constant 0.01ms |0 to 6400 0 Immediately Tuning
Pn10B Application Function for Gain Select Switch - 0000hto | 0000h Setup
5334h
0 Mode Switch Selection - Oto4 0 Immediately
0 Uses internal force reference as the condition
(Level setting: Pn10C)
1 Uses speed reference as the condition (Level
setting: Pn181)
2 Uses acceleration as the condition (Level set-
ting: Pn182)
3 Uses position error pulse as the condition
(Level setting: Pn10F)
4 No mode switch function available
1 Speed Loop Control Method - Oto3 0 After restart’!
0 PI control
1 I-P control
Pn10C Mode Switch (force reference) % 0 to 800 200 Immediately Tuning
Pn10F Mode Switch (position error pulse) reference Oto 0 Immediately Tuning
unit 10000
Pn11F Position Integral Time Constant 0.1ms Oto 0 Immediately Tuning
50000
Pn121 Friction Compensation Gain % 10 to 100 Immediately Tuning
1000
Pn122 2nd Gain for Friction Compensation % 10 to 100 Immediately Tuning
1000
Pn123 Friction Compensation Coefficient % 0to 100 0 Immediately Tuning
Pn124 Friction Compensation Frequency Correction 0.1Hz -10000 0 Immediately Tuning
to 10000
Pn125 Friction Compensation Gain Correction % 1to 1000 100 Immediately Tuning
Pn131 Gain Switching Time 1 ms Oto 0 Immediately Tuning
65535
Pn132 Gain Switching Time 2 ms Oto 0 Immediately Tuning
65535
Pn135 Gain Switching Waiting Time 1 ms Oto 0 Immediately Tuning
65535
Pn136 Gain Switching Waiting Time 2 ms 0to 0 Immediately Tuning
65535
Pn139 Automatic Gain Changeover Related Switch 1 - 0000hto | 0000h Immediately Tuning
0052h
0 Gain Switching Selection Switch - Oto4 0
0 Manual gain switching
Changes gain manually using external input
signals (/G-SEL1, /G-SEL2)
2 Automatic gain switching pattern 1
Changes automatically 1st gain to 2nd gain
when the switching condition A is satisfied.
Changes automatically 2nd gain to 1st gain
when the switching condition B is satisfied.
1 Gain Switching Condition A - Oto5 0
0 Positioning completion signal (/COIN) ON
1 Positioning completion signal (/COIN) OFF
2 NEAR signal (/NEAR) ON
3 NEAR signal (/NEAR) OFF
4 Position reference filter output = 0 and refer-
ence pulse input OFF
5 Position reference pulse input ON
Pn13D Current Gain Level % 100 to 2000 Immediately Tuning
2000
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Parameter Setting | Setting | Factory S
No. I_Digit Name Unit Range | Setting When Enabled Classification
Pn140 Model Following Control Related Switch - 0000hto | 0100h Immediately Tuning
1121h
0 Model Following Control Selection - 0,1 0
0 Does not use model following control.
1 Uses model following control.
1 Vibration Suppression Selection - Oto2 0
0 Does not perform vibration suppression.
1 Performs vibration suppression over the speci-
fied frequency.
2 Performs vibration suppression over two differ-
ent kinds of frequencies.
2 Vibration Suppression Adjustment Selection - 0,1 1
0 Does not adjust vibration suppression automat-
ically using utility function.
1 Adjusts vibration suppression automatically
using utility function.
3 Selection of Speed Feedforward (VFF) or Force Feed- - 0,1 0
forward (TFF)
0 Does not use model following control and exter-
nal speed/force feedforward at the same time.
1 Uses model following control and external
speed/force feedforward at the same time.
Pn141 Model Following Control Gain 0.1/s 10 to 500 Immediately Tuning
20000
Pn142 Model Following Control Gain Compensation 0.1% 500 to 1000 Immediately Tuning
2000
Pn143 Model Following Control Bias (Forward Direction) 0.1% Oto 1000 Immediately Tuning
10000
Pn144 Model Following Control Bias (Reverse Direction) 0.1% Oto 1000 Immediately Tuning
10000
Pn145 Vibration Suppression 1 Frequency A 0.1Hz 10 to 500 Immediately Tuning
2500
Pn146 Vibration Suppression 1 Frequency B 0.1Hz 10 to 700 Immediately Tuning
2500
Pn147 Model Following Control Speed Feedforward Compen- 0.1% Oto 1000 Immediately Tuning
sation 10000
Pn148 2nd Model Following Control Gain 0.1/s 10 to 500 Immediately Tuning
20000
Pn149 2nd Model Following Control Gain Compensation 0.1% 500 to 1000 Immediately Tuning
2000
Pn14A Vibration Suppression 2 Frequency 0.1Hz 10 to 800 Immediately Tuning
2000
Pn14B Vibration Suppression 2 Compensation % 10 to 100 Immediately Tuning
1000
Pn160 Anti-Resonance Control Related Switch - 0000hto | 0010h Immediately Tuning
0011h
0 Anti-Resonance Control Selection - 0,1 0
0 Does not use anti-resonance control.
1 Uses anti-resonance control.
1 Anti-Resonance Control Adjustment Selection - 0,1 1
0 Does not adjust anti-resonance control auto-
matically using utility function.
1 Adjusts anti-resonance control automatically
using utility function.
Pn161 Anti-Resonance Frequency 0.1Hz 10 to 1000 Immediately Tuning
20000
Pn162 Anti-Resonance Gain Compensation % 1to 1000 100 Immediately Tuning
Pn163 Anti-Resonance Damping Gain % 0 to 300 0 Immediately Tuning
Pn164 Anti-Resonance Filter Time Constant 1 Compensation 0.01ms | -1000 to 0 Immediately Tuning
1000
Pn165 Anti-Resonance Filter Time Constant 2 Compensation 0.01ms | -1000 to 0 Immediately Tuning
1000
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Parameter Setting | Setting | Factory T
No. I_Digit Name Unit Range | Setting When Enabled Classification
Pn170 Tuning-less Function Related Switch - 0000hto | 1401h Setup
2411h
0 | Tuning-less Function Selection - 0,1 1 After restart™!
0 Tuning-less function disabled
1 Tuning-less function enabled
1 Control Method during speed control - 0,1 0 After restart”!
0 Uses as speed control
1 Uses as position control at host controller
2 Tuning-less Level - Oto4 4 Immediately
3 Tuning-less Load Level - Oto2 1 Immediately
Pn181 Mode Switch (speed reference) mm/s Oto 0 Immediately Tuning
10000
Pn182 Mode Switch (acceleration) mm/s2 Oto 0 Immediately Tuning
30000
Pn190 Reserved (Do not change.) - 0000hto | 0010h | After restart™ Tuning
0011h
Pn200 Reserved (Do not change.) - 0000hto | 0100h | After restart’™! Setup
2236h
Pn207 Position Control Function Switch - 0000hto | 0010h | After restart’™ Setup
2210h
3 COIN Output Timing - Oto2 0
0 Outputs when the position error absolute value
is the same or less than the positioning comple-
tion width (Pn522).
1 Outputs when the position error absolute value
is the position completion width (Pn522) or less
and the reference after position reference filter-
ing is 0.
2 When the absolute value of the position error is
below the positioning completed width setting
(Pn522), and the position reference input is 0.
Pn20E Electronic Gear Ratio (Numerator) - 107317201824 4 After restart™! Setup
Pn210 Electronic Gear Ratio (Denominator) - 107317201824 1 After restart’! Setup
Pn281 Encoder Output pulse edge/ |1 to 4096 20 After restart”! Setup
pitch
Pn282 Linear Scale Pitch 0.01um 0.00 to 0.00 After restart™! Setup
65536.00
Pn305 Soft Start Acceleration Time ms O0to 0 Immediately Setup
10000
Pn306 Soft Start Deceleration Time ms O0to 0 Immediately Setup
10000
Pn310 Vibration Detection Switch - 0000hto | 0000h Immediately Setup
0002h
0 | Vibration Detection Selection - Oto2 0
0 No detection.
1 Outputs warning (A.911) when vibration is
detected.
2 Outputs alarm (A.520) when vibration is
detected.
Pn311 Vibration Detection Sensibility % 50 to 500 100 Immediately Tuning
Pn324 Mass Ratio Setting Start Level % 0to 300 Immediately Setup
20000
Pn383 JOG Speed mm/s Oto 50 Immediately Setup
10000
Pn384 Vibration Detection Level mm/s |0 to 5000 10 Immediately Tuning
Pn385 Motor max. speed 100mm/s | 1 to 100 50 After restart’! Setup
Pn401 Force Reference Filter Time Constant 0.01ms Oto 100 Immediately Tuning
65535
Pn404 Forward External Force Limit % 0 to 800 100 Immediately Setup
Pn405 Reverse External Force Limit % 0 to 800 100 Immediately Setup
Pn406 Emergency Stop Force % 0 to 800 800 Immediately Setup
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Parameter Setting Setting | Factory

No. ITglt Name Unit Range | Setting When Enabled Classification
Pn408 Force Related Function Switch - 022?:1 hto 0000h Setup
0 1st Notch Filter Selection - 0,1 0 Immediately
0 N/A
1 Uses 1st notch filter for force reference.
1 Speed Limit Selection - 0,1 0 After restart’!

0 Uses the smaller value between motor max.
speed and parameter Pn407 as speed limit
value.

1 Uses the smaller value between overspeed
detection speed and parameter Pn407 as
speed limit value.

2 2nd Notch Filter Selection - 0,1 0 Immediately
0 N/A
1 Uses 2nd notch filter for force reference.
3 Friction Compensation Function Selection - 0,1 0 Immediately
0 Disables friction compensation function.
1 Enables friction compensation function.
Pn409 1st Notch Filter Frequency Hz 50 to 5000 Immediately Tuning
5000
Pn40A 1st Notch Filter Q Value 0.01 50 to 70 Immediately Tuning
1000
Pn40B 1st Notch Filter Depth 0.001 0 to 1000 0 Immediately Tuning
Pn40C 2nd Notch Filter Frequency Hz 50 to 5000 Immediately Tuning
5000
Pn40D 2nd Notch Filter Q Value 0.01 50 to 70 Immediately Tuning
1000
Pn40E 2nd Notch Filter Depth 0.001 0 to 1000 0 Immediately Tuning
Pn40F 2nd Step 2nd Force Reference Filter Frequency Hz 100 to 5000 Immediately Tuning
5000
Pn410 2nd Step 2nd Force Reference Filter Q Value 0.01 50 to 100 50 Immediately Tuning
Pn412 1st Step 2nd Force Reference Filter Time Constant 0.01ms Oto 100 Immediately Tuning
65535
Pn423 Reserved (Do not change.) - 0000hto | 0000h Immediately Setup
1111h
Pn424 Force Limit at Main Circuit Voltage Drop % 0to 100 50 Immediately Setup
Pn425 Release time for Force Limit at Main Circuit Voltage ms 0 to 1000 100 Immediately Setup
Drop
Pn456 Sweep Force Reference Amplitude % 1 to 800 15 Immediately Tuning
Pn460 Notch Filter Adjustment Switch - 0000hto | 0101h Immediately Tuning
0101h
0 Notch Filter Adjustment Selection 1 - 0,1 1

0 Utility function does not adjust 1st notch filter
automatically.

1 Utility function adjusts 1st notch filter automati-
cally.
2 Notch Filter Adjustment Selection 2 - 0,1 1

0 Utility function does not adjust 2nd notch filter
automatically.

1 Utility function adjusts 2nd notch filter automati-
cally.
Pn480 Speed Limit during Force Control mm/s 0to 10000 Immediately Setup
10000
Pn481 Polarity Detection Speed Loop Gain 0.1Hz 1.0to 40.0 Immediately Tuning
2000.0
Pn482 Polarity Detection Speed Loop Integral Time Constant 0.01ms (5).1125(;[8 30.00 Immediately Tuning
Pn483 Forward Force Limit % 0 to 800 30 Immediately Setup
Pn484 Reverse Force Limit % 0 to 800 30 Immediately Setup E
Pn485 Polarity Detection Reference Speed mm/s 0to 100 20 Immediately Tuning qC,
Pn486 Polarity Detection Reference Accel/Decel Time ms 0to 100 25 Immediately Tuning J
Pn487 Polarity Detection Constant Speed Time ms 0 to 300 0 Immediately Tuning =
1
=
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Parameter Setting | Setting | Factory I
No. I_Digit Name Unit Range | Setting When Enabled Classification
Pn488 Polarity Detection Reference Waiting Time ms 50 to 500 100 Immediately Tuning
Pn48E Polarity Detection Range mm 1to 10 Immediately Tuning
65535
Pn490 Polarity Detection Load Level % Oto 100 Immediately Tuning
20000
Pn495 Polarity Detection Confirmation Force Reference % 0 to 200 100 Immediately Tuning
Pn498 Polarity Detection Allowable Error Range deg 0to 30 10 Immediately Tuning
Pn506 Brake Reference - Servo OFF Delay Time 10ms 0 to 50 0 Immediately Setup
Pn508 Waiting Time for Brake Signal When Motor Running 10ms |10 to 100 50 Immediately Setup
Pn509 Instantaneous Power Cut Hold time ms 20 to 20 Immediately Setup
1000
Pn50A Input Signal Selection 1 - 0000hto | 1881h After restart’ Setup
FFF1h
0 Reserved (Do not change.) - - 1
1 Reserved (Do not change.) - - 8
2 Reserved (Do not change.) - - 8
3 P-OT Signal Mapping - OtoF 1
0 Forward run allowed when CN1-13 input signal
is ON (L-level)
1 Forward run allowed when CN1-07 input signal
is ON (L-level)
2 Forward run allowed when CN1-08 input signal
is ON (L-level)
3 Forward run allowed when CN1-09 input signal
is ON (L-level)
4 Forward run allowed when CN1-10 input signal
is ON (L-level)
5 Forward run allowed when CN1-11 input signal
is ON (L-level)
6 Forward run allowed when CN1-12 input signal
is ON (L-level)
7 Forward run prohibited
8 Forward run allowed
9 Forward run allowed when CN1-13 input signal
is OFF (H-level)
A Forward run allowed when CN1-07 input signal
is OFF (H-level)
B Forward run allowed when CN1-08 input signal
is OFF (H-level)
C Forward run allowed when CN1-09 input signal
is OFF (H-level)
D Forward run allowed when CN1-10 input signal
is OFF (H-level)
E Forward run allowed when CN1-11 input signal
is OFF (H-level)
F Forward run allowed when CN1-12 input signal
is OFF (H-level)
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Parameter Setting | Setting | Factory

No. I_Digit Name Unit Range | Setting When Enabled Classification
Pn50B Input Signal Selection 2 - 0000hto | 8882h After restart”! Setup
FFFFh
0 N-OT Signal Mapping - OtoF 2
0 Reverse run allowed when CN1-13 input signal
is ON (L-level)
1 Reverse run allowed when CN1-07 input signal
is ON (L-level)
2 Reverse run allowed when CN1-08 input signal
is ON (L-level)
3 Reverse run allowed when CN1-09 input signal
is ON (L-level)
4 Reverse run allowed when CN1-10 input signal
is ON (L-level)
5 Reverse run allowed when CN1-11 input signal
is ON (L-level)
6 Reverse run allowed when CN1-12 input signal
is ON (L-level)

7 Reverse run prohibited
Reverse run allowed

Reverse run allowed when CN1-13 input signal
is OFF (H-level)

A Reverse run allowed when CN1-07 input signal
is OFF (H-level)

B Reverse run allowed when CN1-08 input signal
is OFF (H-level)

C Reverse run allowed when CN1-09 input signal
is OFF (H-level)

D Reverse run allowed when CN1-10 input signal
is OFF (H-level)

E Reverse run allowed when CN1-11 input signal
is OFF (H-level)

F Reverse run allowed when CN1-12 input signal
is OFF (H-level)

Reserved (Do not change.) - OtoF 8
2 /P-CL Signal Mapping - OtoF 8
0 ON when CN1-13 input signal is ON (L-level)
ON when CN1-07 input signal is ON (L-level)
ON when CN1-08 input signal is ON (L-level)
ON when CN1-09 input signal is ON (L-level)
ON when CN1-10 input signal is ON (L-level)
ON when CN1-11 input signal is ON (L-level)
ON when CN1-12 input signal is ON (L-level)
Sets signal ON
Sets signal OFF
ON when CN1-13 input signal is OFF (H-level)
ON when CN1-07 input signal is OFF (H-level)
ON when CN1-08 input signal is OFF (H-level)
( )
)

ON when CN1-09 input signal is OFF (H-level
ON when CN1-10 input signal is OFF (H-level
ON when CN1-11 input signal is OFF (H-level)
F ON when CN1-12 input signal is OFF (H-level)
3 /N-CL Signal Mapping - OtoF 8
0to F | Same as P-CL signal mapping

m{O|O|w|>|o|w|N|o|o| | w]Nd| =

S
©
)
=
=
3
=

144



Za:anl% Name Sﬁtrt_‘iir;g Sthrt]igg F;ﬂ%g When Enabled Classification
Pn50E Output Signal Selection 1 - 0000hto | 0000h After restart’ Setup
3333h
0 Positioning Completion Signal Mapping (/COIN) - Oto3 0
0 Disabled (the above signal is not used.)
1 Oultputs the signal from CN1-1, 2 output termi-
nal.
2 Outputs the signal from CN1-23, 24 output ter-
minal.
3 Outputs the signal from CN1-25, 26 output ter-
minal.
1 Speed Coincidence Detection Signal Mapping (/V- - Oto3 0
CMP)
0to3 | Same as /COIN signal mapping
2 Movement Detection Signal Mapping (/TGON) - Oto3 0
0to3 | Same as /COIN signal mapping
3 Servo Ready Signal Mapping (/S-RDY) - 0Oto3 0
0to3 | Same as /COIN signal mapping
Pn50F Output Signal Selection 2 - 0000hto | 0100h After restart”! Setup
3333h
0 Force Limit Detection Signal Mapping (/CLT) - 0Oto3 0
0to3 | Same as /COIN signal mapping
1 Speed Limit Detection Signal Mapping (/VLT) - Oto3 0
0to3 | Same as /COIN signal mapping
2 Brake Interlock Signal Mapping (/BK) - 0Oto3 1
Oto3 | Same as /COIN signal mapping
3 Warning Signal Mapping (/WARN) - Oto3 0
Oto3 | Same as /COIN signal mapping
Pn510 Output Signal Selection 3 - 0000hto | 0000h After restart’ Setup
0033h
0 | /NEAR Signal Mapping - 0Oto3 0
0to 3 | Same as /COIN signal mapping
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Parameter Setting | Setting | Factory

No. ITglt Name Unit Range | Setting When Enabled Classification
Pn511 Input Signal Selection 5 - 0000hto | 6543h After restart”! Setup
FFFFh
0 Homing Deceleration LS Signal (/DEC) Mapping - OtoF 3

0 Deceleration starts on the falling edge of CN1-
13 input signal.

1 Deceleration starts on the falling edge of CN1-
07 input signal.

2 Deceleration starts on the falling edge of CN1-
08 input signal.

3 Deceleration starts on the falling edge of CN1-
09 input signal.

4 Deceleration starts on the falling edge of CN1-
10 input signal.

5 Deceleration starts on the falling edge of CN1-
11 input signal.

6 Deceleration starts on the falling edge of CN1-
12 input signal.

7 Sets signal ON.
Sets signal OFF.

Deceleration starts on the rising edge of CN1-
13 input signal.

A Deceleration starts on the rising edge of CN1-
07 input signal.

B Deceleration starts on the rising edge of CN1-
08 input signal.

C Deceleration starts on the rising edge of CN1-
09 input signal.

D Deceleration starts on the rising edge of CN1-
10 input signal.

E Deceleration starts on the rising edge of CN1-
11 input signal.

F Deceleration starts on the rising edge of CN1-
12 input signal.

1 External Latch 1 Signal (/EXT1) Mapping - OtoF 4
0 Sets signal OFF.

1 Sets signal OFF.
2 Sets signal OFF.
3 Sets signal OFF.
4 Latch processing is executed on the falling

edge of CN1-10 input signal.

5 Latch processing is executed on the falling
edge of CN1-11 input signal.

6 Latch processing is executed on the falling
edge of CN1-12 input signal.

Sets signal OFF.
Sets signal OFF.
Sets signal OFF.
Sets signal OFF.
Sets signal OFF.
Sets signal OFF.

Latch processing is executed on the rising edge
of CN1-10 input signal.

OlO|Tm| >|©|w| N

m

Latch processing is executed on the rising edge
of CN1-11 input signal.

F Latch processing is executed on the rising edge
of CN1-12 input signal.
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Parameter i i
Name Setting Setting | Factory

No. [Digit Unit Range Setting When Enabled Classification

2 External Latch 2 Signal (/EXT2) Mapping - OtoF 5
0 Sets signal OFF.
Sets signal OFF.
Sets signal OFF.
Sets signal OFF.

Latch processing is executed on the falling
edge of CN1-10 input signal.

5 Latch processing is executed on the falling
edge of CN1-11 input signal.

alw|N =

6 Latch processing is executed on the falling
edge of CN1-12 input signal.

Sets signal OFF.
Sets signal OFF.
Sets signal OFF.
Sets signal OFF.
Sets signal OFF.
Sets signal OFF.

Latch processing is executed on the rising edge
of CN1-10 input signal.

Latch processing is executed on the rising edge
of CN1-11 input signal.

OlO|m| >|©| oo~

m

F Latch processing is executed on the rising edge
of CN1-12 input signal.

3 External Latch 3 Signal (/EXT3) Mapping - OtoF 6
0 Sets signal OFF.
Sets signal OFF.
Sets signal OFF.
Sets signal OFF.

Latch processing is executed on the falling
edge of CN1-10 input signal.

5 Latch processing is executed on the falling
edge of CN1-11 input signal.

6 Latch processing is executed on the falling
edge of CN1-12 input signal.

Sets signal OFF.
Sets signal OFF.
Sets signal OFF.
Sets signal OFF.
Sets signal OFF.
Sets signal OFF.

Latch processing is executed on the rising edge
of CN1-10 input signal.

AN =

O|O|m|>| 0|~

m

Latch processing is executed on the rising edge
of CN1-11 input signal.

F Latch processing is executed on the rising edge
of CN1-12 input signal.

Pn512 Output Signal Inverse Setting - 0000hto | 0000h After restart’ Setup
0111h
0 Inverses output signals of CN1-1, -2 terminals - 0,1 0
0 Does not inverse outputs.
1 Inverses outputs.
1 Inverses output signals of CN1-23, -24 terminals - 0,1 0

0,1 | Same as CN1-1, -2 output signals
2 Inverses output signals of CN1-25, -26 terminals - 0,1 0

0,1 | Same as CN1-1, -2 output signals

Pn51E Excessive Position Error Warning Level % 10 to 100 100 Immediately Setup -

Pn520 Excessive Position Error Alarm Level reference 1to 5242880 Immediately Setup ©

unit 1073741823 dc)

Pn522 Positioning Completed Width reference Oto 7 Immediately Setup J
unit 1073741824

o
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Parameter Setting | Setting | Factory S
No. ITglt Name Unit Range | Setting When Enabled Classification
Pn524 NEAR Signal Width reference 1to 1073741824 Immediately Setup
unit 1073741824
Pn526 Excessive Position Error Alarm Level at Servo ON reference 1to 5242880 Immediately Setup
unit 1073741823
Pn528 Excessive Position Error Warning Level at Servo ON % 10 to 100 100 Immediately Setup
Pn52B Overload Warning Level % 1to 100 20 Immediately Setup
Pn52C Derating of base current at detecting overload of motor % 10t0o 100| 100 After restart™! Setup
Pn52F Monitor Display at Power ON - 0000 to | OFFFh Immediately Setup
OFFF
Pn530 Program JOG Operation Related Switch - 0000h to | 0000h Immediately Setup
0005h
0 Program JOG Operation Related Switch - Oto5 0
0 (Waiting time Pn535 — Forward movement
Pn531) X Number of times of movement Pn536
1 (Waiting time Pn535 — Reverse movement
Pn531) X Number of times of movements
Pn536
2 (Waiting time Pn535 — Forward movement
Pn531) X Number of times of movements
Pn536
(Waiting time Pn535 — Reverse movement
Pn531) X Number of times of movements
Pn536
3 (Waiting time Pn535 — Reverse movement
Pn531) X Number of times of movements
Pn536
(Waiting time Pn535 — Forward movement
Pn531) X Number of times of movements
Pn536
4 (Waiting time Pn535 — Forward movement
Pn531 — Waiting time Pn535 — Reverse move-
ment Pn531) X Number of times of movement
Pn536
5 (Waiting time Pn535— Reverse movement
Pn531 — Waiting time Pn535 — Forward move-
ment Pn531) X Number of times of movement
Pn536
Pn531 Program JOG Movement Distance reference 1to 32768 Immediately Setup
unit 1073741824
Pn534 Program JOG Acceleration/Deceleration Time ms 2to 100 Immediately Setup
10000
Pn535 Program JOG Waiting Time ms Oto 100 Immediately Setup
10000
Pn536 Number of Times of Program JOG Movement time 0 to 1000 1 Immediately Setup
Pn550 Analog Monitor 1 Offset Voltage 0.1V -1000.0 0.0 Immediately Setup
to
1000.0
Pn551 Analog Monitor 2 Offset Voltage 0.1V -1000.0 0.0 Immediately Setup
to
1000.0
Pn552 Analog Monitor Magnification (x1) x 0.01 -100.00 1.00 Immediately Setup
to
100.00
Pn553 Analog Monitor Magnification (x2) x 0.01 -100.00 1.00 Immediately Setup
to
100.00
Pn560 Remained Vibration Detection Width 0.1% 0.1to 40.0 Immediately Setup
300.0
Pn561 Overshoot Detection Level % 0to 100 100 Immediately Setup
Pn580 Zero Clamp Level mm/s 0to 10 Immediately Setup
10000
Pn581 Zero Speed Level mm/s 1to 20 Immediately Setup
10000
Pn582 Speed Coincidence Signal Output Width mm/s 0to 100 10 Immediately Setup
Pn583 Brake Reference Output Speed Level mm/s Oto 10 Immediately Setup
10000
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Parameter Setting Setting | Factory

No. ITglt Name Unit Range | Setting When Enabled Classification

Pn584 Speed Limit Level at Servo ON mm/s Oto 10000 Immediately Setup
10000

Pn585 Program JOG Movement Speed mm/s 1to 50 Immediately Setup
10000

Pn586 Motor Running Air-cooling Ratio %/peak | 0to 100 0 Immediately Setup

speed

Pn587 Polarity Detection for Absolute Scale Selection 0000hto | 0000h Immediately Setup

0001h
0 Polarity Detection for Absolute Scale Selection - 0,1 0

0 Does not detect polarity.

1 Detects polarity.

Pn600 Regenerative Resistor Capacity 10W Depends 0 Immediately Setup
on SER-
VOPACK
capacity.
Pn800 Communications Control - - 0040h Immediately Setup
0 MECHATROLINK Communications Check Mask (for - Oto3 0
debug)

0 No mask

1 Ignores MECHATROLINK communications
error (A.E6).

2 Ignores WDT error (A.E5).

3 Ignores both MECHATROLINK communica-
tions error (A.E6) and WDT error (A.E5).

1 Warning Check Mask - Oto7 4
0 No mask

1 Ignores data setting warning (A.94).
2 Ignores command warning (A.95).
3

Ignores both data setting warning (A.94) and
command warning (A.95).

Ignores communications warning (A.96).

N

5 Ignores both data setting warning (A.94) and
communications warning (A.96).

6 Ignores both command warning (A.95) and
communications warning (A.96).
7 Ignores data setting warning (A.94), command
warning (A.95) and communications warning
(A.96).
Pn801 Application Function Select 6 (Software LS) - - 0003h Immediately Setup
0 Software Limit Function - 0to3 3

0 Enables forward and reverse software limit.

1 Disables forward software limit.

2 Disables reverse software limit.

3 Disables software limit in both directions.

2 Software Limit for Reference - 0,1 0

0 Disables software limit for reference.

1 Enables software limit for reference.
3 Reserved (Do not change.) - - 0
Pn803 Origin Range 1 0to 250 10 Immediately Setup
reference
unit
Pn804 Forward Software Limit 1 -2730+1 [ 1073741823 Immediately Setup
reference |to 2730-1
unit
Pn806 Reverse Software Limit 1 -2730+1 | 1073741823 Immediately Setup
reference |to 2430-1
unit
Pn808 Absolute Encoder Origin Offset 1 -2/30+1 0 Immediately ™2 Setup
reference |to 2430-1 P
unit 8
Pn80A 1st Linear Acceleration Constant 10000 1to 100 Immediately ™ Setup c
reference | 65535 T
unit/s?
o
=]
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Parameter

Setting Setting | Factory I
No. I_Digit Name Unit Range | Setting When Enabled Classification
Pn80B 2nd Linear Acceleration Constant 10000 1to 100 Immediately Setup
reference | 65535
unit/s?
Pn80C Acceleration Constant Switching Speed 100 0to 0 Immediately ™ Setup
reference | 65535
unit/s
Pn80D 1st Linear Deceleration Constant 10000 1to 100 Immediately ™ Setup
reference | 65535
unit/s?
Pn80E 2nd Linear Deceleration Constant 10000 1to 100 Immediately Setup
reference | 65535
unit/s?
Pn80F Deceleration Constant Switching Speed 100 Oto 0 Immediately™ Setup
reference | 65535
unit/s
Pn810 Exponential Function Acceleration/Deceleration Bias 100 0to 0 Immediately 4 Setup
reference | 65535
unit/s
Pn811 Exponential Function Acceleration/Deceleration Time 0.1ms |0to 5100 0 Immediately™ Setup
Constant
Pn812 Movement Average Time 0.1ms |0to 5100 0 Immediately*4 Setup
Pn814 Final Travel Distance for External Positioning 1 -2730+1 100 Immediately Setup
reference | to 2730-1
unit
Pn816 Homing Mode Setting - - 0000h Immediately Setup
0 Homing Direction - 0,1 0
0 Forward
1 Reverse
Pn817 Homing Approach Speed 1 100 0to 50 Immediately ™ Setup
reference | 65535
unit/s
Pn818 Homing Approach Speed 2 100 0to 5 Immediately Setup
reference | 65535
unit/s
Pn819 Final Travel Distance for Homing 1 -2/30+1 100 Immediately Setup
reference | to 2730-1
unit
Pn81E Input Signal Monitor Selection - - 0000H Immediately Setup
0 1012 Signal Mapping - Oto7 0
0 No mapping
1 Monitors SI0 (CN1-13).
2 Monitors SI1 (CN1-7).
3 Monitors SI2 (CN1-8).
4 Monitors SI3 (CN1-9).
5 Monitors S14 (CN1-10).
6 Monitors SI15 (CN1-11).
7 Monitors S16 (CN1-12).
1 1013 Signal Mapping - Oto7 0
Oto7 | Refer to 1012 signal mapping.
2 1014 Signal Mapping - Oto7 0
Oto7 | Refer to 1012 signal mapping.
3 1015 Signal Mapping - Oto7 0
Oto7 | Refer to 1012 signal mapping.
Pn81F Command Data Allocation - - 0000H | After restart™ Setup
0 Option Field Allocation - 0,1 0
0 Disables option field allocation.
1 Enables option field allocation.
1 Position Control Command TFF/TLIM Function Alloca- - 0,1 0
tion
0 Disables allocation.
1 Enables allocation.
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Parameter Setting | Setting | Factory T
No. ITglt Name Unit Range | Setting When Enabled Classification
Pn820 Forward Latching Allowable Area 1 -2"31 to 0 Immediately Setup
reference | 231-1
unit
Pn822 Reverse Latching Allowable Area 1 -2"31 to 0 Immediately Setup
reference | 231-1
unit
Pn824 Option Monitor 1 Selection - - 0000H Immediately Setup
0000H | Motor movement speed [1000000H/OS] high
speed
0001H | Speed reference [1000000H/OS] high
speed
0002H | Force [1000000H/max. force] high
speed
0003H | Position error (lowermost 32 bits) [reference high
unit] speed
0004H | Position error (uppermost 32 bits) [reference high
unit] speed
0005H | System reserved high
speed
0006H | System reserved high
speed
000AH [ Encoder count (lower 32 bits) [reference unit] high
speed
000BH | Encoder count (upper 32 bits) [reference unit] high
speed
000CH | System reserved high
speed
000DH [ System reserved high
speed
0010H | Un000: Motor movement speed [mm/s] low
speed
0011H [ Un001: Speed reference [mm/s] low
speed
0012H | Un002: Force reference [%] low
speed
0013H | Un003: Movement angle 1 [pulse] low
speed
0014H | Un004: Movement angle 2 [deg] low
speed
0017H | Un005: Input position reference speed [mm/s] low
speed
0018H | Un006: Input signal monitor low
speed
0019H | Un007: Output signal monitor low
speed
0018H [ Un008: Position error [reference unit] low
speed
0019H | Un009: Accumulated load ratio [%] low
speed
001AH [ UnOOA: Regenerative load ratio [%] low
speed
001BH [ Un0O0B: DB resistance consumption power [%] low
speed
001CH| UnOOC: Input reference pulse counter [pulse] low
speed
001DH | UnOOD: Feedback pulse counter [pulse] low
speed
001EH | System reserved low
speed
001FH | System reserved low
speed
j-
0023H | System reserved fixed (v}
0024H | System reserved fixed q:’
0025H | Initial Absolute Position Data (lower 32 bits) fixed J
[pulse]
o
=]
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I:\’lzr-anl% Name Sat:]iir;g SRZt;igg ';ae(’i:%rg When Enabled Classification
Pn824 0026H {nitilal /]Absolute Position Data (upper 32 bits) fixed - 0000H Immediately Setup
pulse
0080H | Previous value of latched feedback position high
(LPOS) speed
Pn825 Option Monitor 2 Selection - - 0 Immediately Setup
(Refer to Option Monitor 1 Selection.)
Pn827 Linear Deceleration Constant 1 for Stopping 10000 1to 100 Immediately™ Setup
reference | 65535
unit/s?
Pn829 SVOFF Waiting Time (SVOFF at deceleration to stop) 10ms 6(5J5tg5 0 Immediately™ Setup
Pn82A Option Field Allocation 1 - 0000Hto [ 1813H | After restart™ Setup
1E1EH
0 |OtoE | ACCEFIL bit position OtoE 3
1 0 Disables ACCFIL bit allocation. 0,1 1
1 Enables ACCFIL bit allocation.
2 |0to E| GSEL bit position OtoE 8
3 0 Disables GSEL bit allocation. 0,1 1
1 Enables GSEL bit allocation.
Pn82B Option Field Allocation 2 - 0000Hto [ 1D1CH | After restart™ Setup
1F1FH
0 |OtoF | V_PPI bit position OtoF C
1 0 Disables V_PPI bit allocation. 0,1 1
1 Enables V_PPI bit allocation.
2 |0toF | P_PI_CLR bit position OtoF D
3 0 Disables P_PI_CLR bit allocation. 0,1 1
1 Enables P_PI_CLR bit allocation.
Pn82C Option Field Allocation 3 - 0000Hto | 1F1EH | After restart™ Setup
1F1FH
0 |OtoF | P_CL bit position OtoF E
1 0 Disables P_CL bit allocation. 0,1 1
1 Enables P_CL bit allocation.
2 |0toF | N_CL bit position OtoF F
3 0 Disables N_CL bit allocation. 0,1 1
1 Enables N_CL bit allocation.
Pn82D Option Field Allocation 4 - 0000Hto [ 0000H | After restart™ Setup
1F1CH
0 |0to C| BANK_SEL1 bit position OtoC 0
1 0 Disables BANK_SEL1 bit allocation. 0,1 0
1 Enables BANK_SEL1 bit allocation.
2 |0toF | LT_DISABLE bit position OtoF 0
3 0 Disables LT_DISABLE bit allocation. 0,1 0
1 Enables LT_DISABLE bit allocation.
Pn82E Option Field Allocation 5 - 0000Hto [ O000H | After restart™ Setup
1F1CH
0 |OtoF | Reserved OtoF 0
1 0 Reserved 0,1 0
1 Reserved
2 |0toD| OUT_SIGNAL bit position OtoD 0
3 0 Disables OUT_SIGNAL bit allocation. 0,1 0
1 Enables OUT_SIGNAL bit allocation.
Pn833 Motion Setting - 0000Hto [ 0000H | After restart™ Setup
0001H
0 Linear Accel/Decel Constant Selection 0,1 0
0 Uses Pn80A to Pn80F and Pn827.
(Setting of Pn834 to Pn840 disabled)
1 Uses Pn834 to Pn840.
(Setting of Pn80A to Pn80F and Pn827 dis-
abled)
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Parameter

Setting Setting | Factory I
No. I_Digit Name Unit Range | Setting When Enabled Classification
Pn834 1st Linear Acceleration Constant 2 10000 2 1 f10 ) 100 Immediately™ Setup
reference 971520
unit/s2
Pn836 2nd Linear Acceleration Constant 2 10000 1to 100 Immediately ™ Setup
reference | 20971520
unit/s?
- o 0 f *3
Pn838 Acceleration Constant Switching Speed 2 reizar:iei?sce 209711502 000 0 Immediately Setup
Pn83A 1st Linear Deceleration Constant 2 10000 1to 100 Immediately™ Setup
reference | 20971520
unit/s?
Pn83C 2nd Linear Deceleration Constant 2 10000 1to 100 Immediately™ Setup
reference | 20971520
unit/s2
i itchi 0 ; *3
Pn83E Deceleration Constant Switching Speed 2 reﬁar:iei?sce 209711502 000 0 Immediately Setup
Pn840 Linear Deceleration Constant 2 for Stopping 10000 1to 100 Immediately™ Setup
reference | 20971520
unit/s?
Pn850 Latch Sequence Number - Oto8 0 Immediately Setup
Pn851 Continuous Latch Count - 0to 255 0 Immediately Setup
Pn852 Latch Sequence Signal 1 to 4 Setting - 0000H- | 0000h Immediately Setup
3333H
0 Latch sequence 1 signal selection - Oto3 0
0 Phase C
1 EXT1 signal
2 EXT2 signal
3 EXT3 signal
1 Latch sequence 2 signal selection. - Oto3 0
(Refer to latch sequence 1 signal selection.)
2 Latch sequence 3 signal selection. - Oto3 0
(Refer to latch sequence 1 signal selection.)
3 Latch sequence 4 signal selection. - Oto3 0
(Refer to latch sequence 1 signal selection.)
Pn853 Latch Sequence Signal 5 to 8 Setting - 0000H- | 0000h Immediately Setup
3333H
0 Latch sequence 5 signal selection. - Oto3
(Refer to latch sequence 1 signal selection.)
1 Latch sequence 6 signal selection. - Oto3 0
(Refer to latch sequence 1 signal selection.)
2 Latch sequence 7 signal selection. - Oto3 0
(Refer to latch sequence 1 signal selection.)
3 Latch sequence 8 signal selection. (Refer to latch - Oto3 0
sequence 1 signal selection.)
Pn880 Station Address Monitor (for maintenance, read only) - 40 to 0 Immediately Setup
5FH
Pn881 Setting Transmission Byte Monitor [byte] (for mainte- - 17,32 0 Immediately Setup
nance, read only)
Pn882 Transmission Cycle Setting Monitor [0.25 ps] (for main- - Oto 0 Immediately Setup
tenance, read only) FFFFH
Pn883 Communications Cycle Setting Monitor [x transmission - 0to 32 0 Immediately Setup
cycle] (for maintenance, read only)
Pn88A M2 Receive Error Counter Monitor (for maintenance, - Oto 0 Immediately Setup
read only) 65535
Pn890 to | CMD Data Monitor at Alarm/Warning Occurs - FFFIQthFFH 0 Immediately Setup
Pn89E (for maintenance, read only)
Pn8A0 to | RSP Data Monitor at Alarm/Warning Occurs - FFFgthFFH 0 Immediately Setup
Pn8AE (for maintenance, read only)
Pn900 Parameter Bank Number - Oto 16 After restart’! Setup
Pn901 Parameter Bank Member Number - Oto 15 After restart’! Setup
Pn902 to | Parameter Bank Member Definition - 0000Hto After restart’! Setup
Pn910 08FFH
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Parameter Setting Setting | Factory P

No. ITglt Name Unit Range | Setting When Enabled Classification

Pn920 to | Parameter Bank Data (nonvolatile memory save dis- - 0000H to 0 Immediately Setup
Pn95F abled) FFFFH

* 1. Validated after CONFIG command is sent or when tuning OFF and then ON the power supply.

* 2. Setting is enabled after SENS_ON command is sent.

* 3. Change the setting when DEN = 1 (reference stop state) to prevent interfering the reference output.
* 4. Setting is updated only when DEN = 1 (reference stop state).
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