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Preface

This manual describes the specifications of standard servo profile commands used in MECHATROLINK-III
communications for the following MECHATROLINK-III communications reference input type SERVO-
PACKSs, the basic operations using these commands, and the parameters for these commands.

* 2-V Series SERVOPACKs (Model: SGDV-O0O0O0O21, -O00O0O025)
* DC Power Input -V Series SERVOPACKs (Model: SGDV-OOOE21)
* Large-Capacity -V Series SERVOPACKs (Model: SGDV-O0O0OO21)

Supported Profile Version
Ver. 1.0

Targeted Readers

Users who incorporate the standard servo profile commands in controllers
Users who design applications for host controllers that use standard servo profile commands directly

Related Documentation

Refer to the following documents for information on X-V series SERVOPACKSs, including hardware, adjust-
ment methods, and trial operation.

Manual Name Manual Number
2-V Series Product Catalog KAEP S800000 42
Large-Capacity Z-V Series Catalog KAEP S800000 86
2-V Series User’s Manual Setup Rotational Motor SIEP S800000 43
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Rotational Motor/MECHATROLINK-III Communications Reference SIEP 5300000 64

Z-V Series User’s Manual Design and Maintenance
Linear Motor/MECHATROLINK-IIT Communications Reference

DC Power Input Z-V Series User’s Manual Setup Rotational Motor SIEP S800000 80

SIEP S800000 65
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Rotational Motor/MECHATROLINK-III Communications Reference

Z-V Series User’s Manual for Use with Large-Capacity Models Setup Rotational Motor | SIEP S800000 89
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2-V Series User’s Manual for Use with Large-Capacity Models Design and Maintenance

Rotational Motor/MECHATROLINK-III Communications Reference SIEP 5800000 93

<Issued by the MECHATROLINK Members Association>

Manual Name Manual Number
MECHATROLINK-III Protocol Specifications | MMA TDEP 020A
MECHATROLINK-IIT Command Specifications

for Standard Servo Profile MMA TDEP 021A
Be sure that you fully understand each command and use the commands in the order
0 appropriate for your application.

Incorrect usage of the commands can result not only unexpected motions, but in a seri-
IMPORTANT ous accident.

Special care and verification must be taken for usage of the commands in order to avoid

accidents.

Be sure to also establish safety measures for the system.

This manual does not apply to users who use MP-series motion controllers for controlling

>-V series SERVOPACKS.




Terminology

This section defines the terminology used in this manual.

[Transmission Cycle and Communication Cycle]
Transmission Cycle:

The transmission cycle is the cycle in the MAC (Media Access Control) layer. It is the communication cycle
for physically sending data to the transmission path. The transmission cycle is unaffected by the services pro-
vided by the application layer.

Communication Cycle:

The communication cycle is the cycle for application layer. The communication cycle is set to an integral mul-
tiple of the transmission cycle.

[Synchronization Classification]
Standard servo profile commands include both synchronous and asynchronous commands.

Synchronous Commands (Classification S):
For commands of this type, commands are sent and response are received every communication cycle.

The WDT (Watchdog Timer) in the frames are refreshed and checked every communication cycle. Synchro-
nous commands can be used only during synchronous communications (Phase 3).

Asynchronous Commands (Classification A):

For commands of this type, commands are sent and response are received asynchronously to the communica-
tion cycle.

Subsequent commands can be sent after confirming the completion of processing of the slave station that
received the command.

The WDT (Watchdog Timer) in the frames are not checked.

[Common Commands]
Commands that are common for MECHATROLINK-IIT communications, independent of profiles

[Servo Commands]
Commands that are defined in the standard servo profile and specific to SERVOPACKs

[Motion Commands]
Among servo commands, the following commands are called motion commands.

INTERPOLATE
POSING

FEED
EX_FEED
EX_POSING
ZRET
VELCTRL
TRQCTRL

B General Precautions

Observe the following general precautions
to ensure safe application.

* The products shown in illustrations in this manual are sometimes shown without covers or protective guards.
Always replace the cover or protective guard as specified first, and then operate the products in accordance with
the manual.

» The drawings presented in this manual are typical examples and may not match the product you received.

+ If the manual must be ordered due to loss or damage, inform your nearest Yaskawa representative or one of the
offices listed on the back of this manual.




Warranty

(1) Details of Warranty
B Warranty Period

The warranty period for a product that was purchased (hereinafter called “delivered product”) is one year from
the time of delivery to the location specified by the customer or 18 months from the time of shipment from the
Yaskawa factory, whichever is sooner.

B Warranty Scope

Yaskawa shall replace or repair a defective product free of charge if a defect attributable to Yaskawa occurs
during the warranty period above. This warranty does not cover defects caused by the delivered product reach-

ing the end of its service life and replacement of parts that require replacement or that have a limited service
life.

This warranty does not cover failures that result from any of the following causes.

1. Improper handling, abuse, or use in unsuitable conditions or in environments not described in product cata-
logs or manuals, or in any separately agreed-upon specifications

. Causes not attributable to the delivered product itself

. Modifications or repairs not performed by Yaskawa

. Abuse of the delivered product in a manner in which it was not originally intended

wm W N

. Causes that were not foreseeable with the scientific and technological understanding at the time of ship-
ment from Yaskawa

6. Events for which Yaskawa is not responsible, such as natural or human-made disasters
(2) Limitations of Liability

1. Yaskawa shall in no event be responsible for any damage or loss of opportunity to the customer that arises
due to failure of the delivered product.

2. Yaskawa shall not be responsible for any programs (including parameter settings) or the results of program
execution of the programs provided by the user or by a third party for use with programmable Yaskawa
products.

3. The information described in product catalogs or manuals is provided for the purpose of the customer pur-
chasing the appropriate product for the intended application. The use thereof does not guarantee that there
are no infringements of intellectual property rights or other proprietary rights of Yaskawa or third parties,
nor does it construe a license.

4. Yaskawa shall not be responsible for any damage arising from infringements of intellectual property rights
or other proprietary rights of third parties as a result of using the information described in catalogs or man-
uals.
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3)

Suitability for Use

1.

It is the customer’s responsibility to confirm conformity with any standards, codes, or regulations that
apply if the Yaskawa product is used in combination with any other products.

. The customer must confirm that the Yaskawa product is suitable for the systems, machines, and equipment

used by the customer.

. Consult with Yaskawa to determine whether use in the following applications is acceptable. If use in the

application is acceptable, use the product with extra allowance in ratings and specifications, and provide
safety measures to minimize hazards in the event of failure.

* Outdoor use, use involving potential chemical contamination or electrical interference, or use in condi-
tions or environments not described in product catalogs or manuals

* Nuclear energy control systems, combustion systems, railroad systems, aviation systems, vehicle sys-
tems, medical equipment, amusement machines, and installations subject to separate industry or gov-
ernment regulations

« Systems, machines, and equipment that may present a risk to life or property

* Systems that require a high degree of reliability, such as systems that supply gas, water, or electricity, or
systems that operate continuously 24 hours a day

* Other systems that require a similar high degree of safety

. Never use the product for an application involving serious risk to life or property without first ensuring that

the system is designed to secure the required level of safety with risk warnings and redundancy, and that the
Yaskawa product is properly rated and installed.

. The circuit examples and other application examples described in product catalogs and manuals are for ref-

erence. Check the functionality and safety of the actual devices and equipment to be used before using the
product.

. Read and understand all use prohibitions and precautions, and operate the Yaskawa product correctly to

prevent accidental harm to third parties.

Specifications Change

The names, specifications, appearance, and accessories of products in product catalogs and manuals may be
changed at any time based on improvements and other reasons. The next editions of the revised catalogs or
manuals will be published with updated code numbers. Consult with your Yaskawa representative to confirm
the actual specifications before purchasing a product.
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1 MECHATROLINK-III Communication Settings

1.1 Layers

The MECHATROLINK-IIT communications layers have functions equivalent to layers 1, 2, and 7 in the OSI
(Open System Interconnection) reference model.

Hierarchical Organization in the OSI| Reference Model

(O] MECHATROLINK-III Protocol
Layer 7: Application layer MECHATROLINK-IIT application layer
Layers 3 to 6 None
Layer 2: Data link layer ASIC dedicated to MECHATROLINK-III
Layer 1: Physical layer Standard Ethernet PHY IEEE 802.3u

This manual describes standard servo profile commands for the application layer.

1.2 Frame Structure

A standard servo profile command is composed of the combination of a main command and a subcommand as
shown below. It is also possible to use a main command alone.

Byte 0 31 32

Main command area Subcommand area

46 47

Information field

ry
~y

Classification | Byte Command Response

0to31 |[Used by main commands.

Information

Field 32 t0 47 Used by subcommands. The subcommands for servo commands use byte 33 to byte 48.

Note: In some main commands, subcommand cannot be used.

The application layer interfaces with only the information field.



1.3 State Transition Diagram

1.3 State Transition Diagram

The master and slave station state transitions are shown in the following diagrams.

/— P1/ Waits for connection establishment

Sends CONNECT

(Synchronous communications)

Power ON

'

Communications
error

Sends CONNECT
(Asynchronous communications)

P2/ Asynchronous
communications state

Sends SYNC_SET

l

Communications
error

P3/ Synchronous communications state

—

Receives CONNECT

Master Station State Transition

Power ON

P1/ Waits for connection establishment H N \

Communications
error
1

Receives CONNECT Receives
(Asynchronous communications) DISCONNECT

Communications
| error

P2/ Asynchronous
Receives DISCONNECT

communications state
Receives SYNC_SET Communications

l error

P3/ Synchronous communications state

T

Slave Station State Transition

Phase Abbreviation Description
1 P1 Waiting for establishment of connection.
2 P2 Asynchronous communications enabled. Only asynchronous commands can be used.
3 P Synchronous communications enabled. Both synchronous and asynchronous commands
can be used.
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1 MECHATROLINK-III Communication Settings

1.4.1 Command Data Execution Timing

1.4 Command and Response Timing

This section describes command execution timing at the SERVOPACK and monitored data input timing at the
master station.

These timings are constant, regardless of the transmission cycle and communication cycle.

1.4.1 Command Data Execution Timing
Motion commands (such as POSING and INTERPOLATE), and the servo command control and servo com-
mand I/O signals (SVCMD_CTRL and SVCMD _IO) are executed 312.5 us after their reception.
Command Response

! Transmission cycle

T e e »! !
I

I

Master sends
Slave sends

Communication
interruption

: L
AN } } }

Slave station i N i i i
| \ | | |

| \ | | |

i ] ] ]

i i i

312.5 ps until the motor starts running

1.4.2 Monitored Data Input Timing

The monitor, I/O, and status data are the data of 312.5 us before the response is sent.

Command Response
I

| Transmission cycle

R » !
I

I

Master sent

Slave sent !
|

. noo
Communication| j*\ i
interruption ! ) il
P \/Received Sent
v 7\
/

—

Position and signal data 312.5 pus before

Slave station




1.4 Command and Response Timing

1.4.3 Supporting the Transmission Cycle of 125 us

By adopting a shorter transmission cycle, the command throughput of the host controller is improved by elim-

inating transmission delays.

Communication cycle: 250 ps |~ _ 750 us >
Transmission cycle: 250 us | >< - +
RN ® . ¢ ¢ | ®
N\ | | | | |
| | | | | | |
| | | | | | |
@ ® L ® @

Communication cycle: 250 us [ _

125 us

Transmission cycle:

Becomes faster
by 250 ps
500 us )

 / o 3

Process
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1 MECHATROLINK-III Communication Settings

1.5.1 Command Types

1.5

List of Commands

1.5.1 Command Types
Standard servo profile commands are classified into common commands and servo commands.
Common commands: Commands that are common for MECHATROLINK-III communications, independent
of profiles
Servo commands: Commands that are defined in the standard servo profile and specific to SERVOPACKs
1.5.2 Main Commands
The standard servo profile main commands used for Z-V series SERVOPACKSs are listed below.
Command
Category Code Command Command Name Function Reference
(Hex.)
00 NOP No operation command | Nothing is performed. 3.1.2
03 ID RD Read ID command Reads the device ID. 3.13
04 CONFIG Device setup request Enables the current parameter settings. 3.14
command
05 ALM RD Read. alarm/ Reads tl_le current alarm or warning status, and the 315
- warning command alarm history.
06 ALM CLR Clear. alarm/ Clears the current alarm or warning status, and the 316
Common - warning state command | alarm history.
Commands T
0D SYNC SET Request fpr qstabhshmg Starts synchronous communications. 3.1.7
synchronization command
OE CONNECT Request. for establishing Requests the estabhshmeqt of a connection and 3138
connection command setting of the communication mode.
OF DISCONNECT Reql_lest for releasing con- Requests disconnection. 3.1.9
nection command
1D MEM RD Read memory command | Reads data from virtual memory. 3.1.10
1E MEM_WR Write memory command | Writes data to virtual memory. 3.1.11
20 POS_SET Set coordinates command | Sets the coordinate system. 322
1 BRK ON Request for applying Turns the brake signal OFF and applies the hold- 323
- brake command ing brake.
2 BRK OFF Release brake command Tmns the brake signal ON and releases the hold- 324
— ing brake.
23 SENS ON Request for turning sensor Turns the encoder power supply ON, and gets the 395
- ON command position data.
Servo 24 SENS OFF g;%usztnfzzgﬁzmng SENSOT | Turns the encoder power supply OFF. 3.2.6
Commands :
30 |SMON Monitor servo status Monitors the SERVOPACK status. 327
command
31 SV_ON Servo ON command Turns the servo of the motor ON. 3.2.8
32 SV_OFF Servo OFF command Turns the servo of the motor OFF. 3.29
34 INTERPO- Interpolation command Starts interpolation feeding. 3.2.10
LATE
s Starts positioning to the target position (TPOS) at
35 POSING Positioning command the target speed (TSPD). 3.2.11

1-6



1.5 List of Commands

Command
Category Code Command Command Name Function Reference
(Hex.)
36 FEED Constant speed feed Starts constant speed feeding at the target speed 3212
command (TSPD).
Posidoningatcontn | S SRt sped et e sd
37 EX FEED speed by external input I gna put part way 3.2.13
through, positioning to the specified position is
command . . .
performed from the external signal input position.
Starts positioning to the target position (TPOS) at
Positioning by external the target speed (TSPD). When an external signal
39 EX POSING |. £y is input part way through, positioning to the speci- |  3.2.14
input command AN >
fied position is performed from the external signal
Servo input position.
Commands ;
3A ZRET Zero point return Performs zero point return. 3.2.15
command
3C VELCTRL Velocity control command | Controls speed. 3.2.16
3D TRQCTRL Torque (force) control Controls torque (force). 3.2.17
command
40 SVPRM _RD Read servo parameter Reads the specified servo parameter. 3.2.18
command
41 SVPRM_WR Write servo parameter Writes the specified servo parameter. 3.2.19
command
1.5.3 Subcommands
The standard servo profile subcommands used for -V series SERVOPACKSs are listed below.
Command
Category Code Command Command Name Function Reference
(Hex.)
00 NOP No operation command | Nothing is performed. 4.2
05 ALM RD Read‘ alarm/ Reads the current alarm or warning status, and the 43
- warning command alarm history.
06 ALM CLR Clea{ alarm/ Clears the current alarm or warning status, and the 44
- warning state command | alarm history.
S 1D MEM RD Read memory command | Reads data from virtual memory. 4.5
ervo
Commands 1E MEM_ WR Write memory command | Writes data to virtual memory. 4.6
30 [SMON Monitor servo status Monitors the SERVOPACK status. 47
command
40 SVPRM RD Read servo parameter Reads the specified servo parameter. 4.8
- command
41 SVPRM_WR Write servo parameter Writes the specified servo parameter. 4.9

command

= MECHATROLINK-IIT Communication Settings
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1 MECHATROLINK-III Communication Settings

1.5.4 Combinations of Main Commands and Subcommands

1.5.4 Combinations of Main Commands and Subcommands

The combinations of main commands and subcommands are listed below. When an invalid combination is
specified, an alarm (SUBCMD_ALM = BM (A.95E)) occurs.

SVPRM_RD (40H)

Subcommands
or | A T AR TVER TVER T syon [SVEH TSV
(O0H) | 05H) | (06H) | (1DH) | (1EH) | COH) | GoH) | (@1H)
NOP (00H) ©) (©) ©) (@) ©) @) O ©)
ID_RD (03H) ©) (@) ©) (@) ©) ©) @) ©)
CONFIG (04H) O X X X X O X X
ALM_RD (05H) O X X X X O X X
Common |ALM_CLR (06H) O X X X X O X X
Commands [ SyNC_SET (0DH) ) X X X X o X X
CONNECT (0EH) O X X X X X X X
DISCONNECT (0FH) O X X X X X X X
MEM_RD (1DH) O X X X X O X X
MEM_WR (1EH) O X X X X O X X
POS_SET (20H) O X X X X O X X
BRK _ON (21H) O X X X X O X X
BRK OFF (22H) O X X X X O X X
Main SENS_ON (23H) @) X e X X ©) X X
Commands SENS_OFF (24H) o X x X X ) X X
SMON (30H) (@) ©) (@) ©) (@) ©) ©) @)
SV_ON (31H) (@) @) (@) @) @) O @) (@)
SV_OFF (32H) (@) ©) (@) ©) (@) ©) ©) ©)
Servo | INTERPOLATE (34H) | O O O O O ¢} o ¢}
Commands [ pOSING (35H) 0 0 0 0 0 1) e} 1)
FEED (36H) (@) @) (@) ©) (@) @) @) O
EX_FEED (37H) o e} o e} o e} o o)
EX_POSING (39H) (@) ©) (@) O O O @) O
ZRET (3AH) (@) ©) (@) ©) (@) @) ©) @)
VELCTRL (3CH) (@) ©) (@) ©) (@) @) @) @)
TRQCTRL (3DH) o o o o o o) o o)
O X X X X O X X
O X X X X O X X

SVPRM_WR (41H)

O: Can be combined
X: Cannot be combined

Note: Even for a valid combination, a command error (A.95A) occurs if the execution conditions of the commands are not
satisfied.
Example: If initialization of a parameter is attempted by the MEM_WR command while sending the SV_ON com-
mand (during the servo ON state), a command error (A.95A) occurs instead of a command interference
error (A.95E).
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2 Command Format

2.1 Common Command Format

This section describes the specifications that are common for all commands.

The format that is common for the commands sent from the master station and the responses returned from
slave stations is shown below.

The format of a command can be divided into the main command area (32 bytes) and the subcommand area
(16 bytes). The subcommand area is used to supplement the main command with another command. Whether
the subcommand area is used or not is determined by the setting of the number of transmission bytes. When
the number of transmission bytes is 32, the subcommand area is not used.

Both the main command area and subcommand area are divided into the command header section and the
command data section.

Fields in the command header section of the main command area
Command: CMD, WDT, CMD_CTRL
Response: RCMD, RWDT, CMD_STAT

Fields in the command header section of the subcommand area

Command: SUBCMD, SUB_CTRL
Response: RSUBCMD, SUB_STAT

Byte Command Response Description

0 CMD RCMD + CMD/RCMD:
WDT RWDT Command code specified for individual commands.
Refer to 2.2.1 Command Code (CMD/RCMD).
CMD_CTRL CMD_STAT |* WDT/RWDT:

Refer to 2.2.2 Watchdog Data (WDT/RWDT).
+ CMD_CTRL:

Refer to 2.2.3 Command Control (CMD_CTRL).
*+ CMD STAT:
Refer to 2.2.4 Command Status (CMD_STAT).
CMD_DATA/RSP_DATA:
Specified for individual commands.
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2.1 Common Command Format

Byte Command Response Description
32 SUBCMD RSUBCMD + SUBCMD/RSUBCMD:
33 Command code specified for individual commands.
Refer to 4.1 Subcommands.
34 SUB_CTRL SUB_STAT | | qip’ CTRL;
35 Refer to 2.3.2 Subcommand Control (SUB_CTRL).
36 + SUB_STAT:
Sub- 37 Refer to 2.3.3 Subcommand Status (SUB_STAT).
command 33 « SUB_CMD_DATA/SUB_RSP_DATA:
Area Specified for individual commands. Refer to Chapter
SUB_ CMD DATA | SUB_RSP DATA | ¥ Subcommands.
45
46
47

Command Format
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2 Command Format

2.2.1 Command Code (CMD/RCMD)

2.2

This section describes the command header section of the main command area.

2.2.1

Command Code (CMD/RCMD)

Command Header Section of Main Command Area

This is the command code that defines the meaning of the messaging. Byte 0 of the command format is
defined as the CMD/RCMD field. The data set in this field of the response data is a copy of that of the com-

mand data.

The following table shows the command codes.

Communication

Command
Profile Code Command Operation Compliance™ Phases
(Hex.) 1 2 3
00 NOP No operation ©) - O @)
01 PRM_RD Read parameter X2 - X X
02 PRM_WR Write parameter X2 - X X
03 ID RD Read ID O - O O
04 CONFIG Device setup request A - O @)
05 ALM_RD Read alarm/warning A - O O
06 ALM_CLR Clear alarm/warning state O - O O
8gf£$22ds oD SYNC_ SET Eiez(;?iisl: for establishing synchro- o _ o A
OE CONNECT ggguest for establishing connec- o o
OF DISCONNECT | Request for releasing connection O ©) @)
1B PPRM_RD Read stored parameter X2 - X X
1C PPRM_WR Write stored parameter X2 - X X
1D MEM RD Read memory A - O O
1E MEM_ WR Write memory A - O @)
20 POS_SET Set coordinates O - O (@)
21 BRK ON Request for applying brake O - O O
22 BRK_OFF Release brake O - O O
23 SENS_ON Request for turning sensor ON @) - O ©)
24 SENS OFF Request for turning sensor OFF O - O O
30 SMON Monitor servo status O - O @)
31 SV_ON Servo ON O - O O
32 SV_OFF Servo OFF O - O O
34 INTERPOLATE | Interpolation O - X O
gf)rrlll?nands 35 POSING Positioning O - O O
36 FEED Constant speed feed O - O O
37 EX_FEED Z)(:ts;;il(;rlliirrlli 3: constant speed by o B o o
39 EX POSING Positioning by external input O - O O
3A ZRET Zero point return O - O O
3C VELCTRL Velocity control O - O O
3D TRQCTRL Torque (force) control O - O O
40 SVPRM_RD Read servo parameter A - O O
41 SVPRM_WR Write servo parameter O - O O




2.2 Command Header Section of Main Command Area

2.2.2

2.2.3

#]. Indicates the compliance status.
O: Possible, A: Possible with specification restrictions (Refer to the subsection describing each command for the
details of the restrictions.), X: Not possible

%2, The standard servo command profile does not use PRM_RD, PRM_WR, PPRM_RD and PPRM_WR, but uses
SVPRM_RD and SVPRM_WR instead.

%3, O: Can be executed, A: Ignored, x: Command error, —: Indefinite response data

Watchdog Data (WDT/RWDT)
The details of the watchdog timer (WDT) data in commands and responses are described below.

Byte 1 of the command/response format is specified as the WDT/RWDT field.

D7 D4 D3 DO
wor | >N IIVIN: ted by 1 cach MN:
Copy of RSN in RWDT neremented by 1 cac Master station watchdog timer count
communication cycle
D7 D4 D3 DO
RWDT fSN: ted by 1 each RMN: RSN
neremented by | cac Copy of MN in WDT SERVOPACK's watchdog timer count
communication cycle

The watchdog data (WDT) is checked after establishing synchronous communications (phase 3).
The watchdog data (RWDT) at the SERVOPACK will be refreshed regardless of the establishment of synchro-
nous communications.

Command Control (CMD_CTRL)

The following describes the command control data.

Byte 2 and byte 3 of the command format are specified as the CMD_CTRL field.

The designation in the CMD_CTRL field is valid even when an alarm specified by CMD_ALM has occurred.

The CMD_CTRL field is specified as shown below by the communication specification.

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
CMD ID Reserved Reserved ALM_CLR Reserved Reserved Reserved
bit 15 bit 14 bit 13 bit 12 bit 11 bit 10 bit 9 bit 8
Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved
ALM_CLR: Clear Alarm/Warning State
Definition

Clears the alarms and warnings that have occurred in the SERVOPACK.

0: Clear alarm/warning disabled
1: Clear alarm/warning triggered

Description

Clears the alarm/warning state at the leading edge.
The same processing as when ALM_CLR_MODE = 0 for the ALM_CLR command (the current alarm/warn-
ing state is cleared) is performed.

Command Format
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2 Command Format

2.2.4 Command Status (CMD_STAT)

(2)

CMD _ID: Command ID

B Definition

2.2.4

The master station uses the command ID to have a slave station acknowledge that the command is a new com-
mand when the master station sends the same command repeatedly to the slave station.

Applicable commands: EX FEED, EX POSING, ZRET
A value in the range 0 to 3 is used.

Description

Since the slave station returns the CMD _ID of the command being executed, the master station can decisively
judge the command to which the slave station sent the response.

While CMD_RDY = 0 (while the execution process of the command is incomplete), the slave station disre-
gards commands that have a different CMD_ID and continues the execution of the command being executed.

Command Status (CMD_STAT)
The following describes the status of responses.
Byte 2 and byte 3 of the response format are specified as the CMD_STAT field.

The CMD_STAT field is specified as shown below by the communication specification.

bit7 | bit6 bit 5 bitd bit 3 bit 2 bit 1 bit 0
RCMD _ID Reserved | Reserved ALI\SK/ICPLR— CMDRDY | D WAR | D ALM
bitls | bitld bit 13 bit 12 bit 11 bit 10 bit9 bit 8
COMM_ALM CMD_ALM
D_ALM
Definition

This bit indicates the device alarm state of the slave station.
1: A device-specific alarm has occurred.
0: Other state (normal state, or the alarm specified by COMM_ALM or CMD ALM has occurred.)

Description

* When a device-specific alarm other than the alarm state specified by COMM_ALM and CMD_ALM has
occurred, the D__ALM status bit is set to "1."
D _ALM is independent of COMM_ALM and CMD_ALM.

* When a device-specific alarm has occurred and D_ALM is set to "1" in the servo ON state, the servo OFF
state is established.

» When the slave station shifts from the alarm state to the normal state as a result of the execution of the
ALM_CLR command or CMD CTRL.ALM_CLR, this bit is set to "0."

[Example]
Device alarm: Excessive position error (A.D00) - D ALM =1



2.2 Command Header Section of Main Command Area

(2) D_WAR
B Definition

This bit indicates the device warning state of the slave station.
1: A device-specific warning has occurred.
0: Other state (normal state, or the alarm specified by COMM_ALM or CMD_ALM has occurred.)

B Description

* When a device-specific warning other than the warning state specified by COMM_ALM or CMD_ALM has
occurred, the D WAR status bit is set to "1."

D WAR is independent of COMM_ALM and CMD ALM.

* When a device-specific warning has occurred and the D WAR status bit is set to "1" in the servo ON state,
the servo ON state is retained.

* When the slave station shifts from the device warning state to the normal state as a result of the execution of
the ALM_CLR command or CMD CTRL.ALM _CLR, this bit is set to "0."

[Example]
Device warning: Overload warning (A.910) - D _WAR =1
(3) CMDRDY
B Definition

This bit indicates whether the slave station is ready to receive commands.
1: Command reception enabled
0: Command reception disabled

B Description

* CMDRDY = 0 means that command processing is in progress. While CMDRDY = 0, the slave station con-

tinues to process the current command, but the slave station will discard new commands received while
CMDRDY =0.

Only the DISCONNECT command is executed immediately regardless of the CMDRDY value.

» Completion of command execution is confirmed in accordance with the completion confirmation method of
each command.

* The hold time for CMDRDY = 0 is specified for each command.
* If command execution is possible despite an alarm or warning state, CMDRDY is set to "1."

(4) ALM_CLR_CMP
B Definition

This bit indicates the execution state of the ALM_CLR command.

1: Execution of the ALM_CLR command (CMD_CTRL.ALM_CLR) completed
0: Other

B Description

* ALM_CLR _CMP is set to "1" in the following cases.

* When the alarm clear processing executed by the ALM_CLR command has been completed
ALM CLR CMP is set to "1" when the alarm cannot be cleared as well.

* When the alarm clear processing time (approx. 200 ms) has elapsed after receiving the ALM_CLR com-
mand.

ALM_CLR _CMP is set to "1" when the alarm cannot be cleared as well.
* ALM_CLR_CMP can be cancelled by setting "0" for CMD CTRL.ALM_CLR.

(5) RCMD_ID
B Definition
This is the echo-back of the CMD _ID in the CMD_CTRL field of the command data.
B Description

« This is the identification code of the same commands that the slave station has received contiguously.
* Returns the CMD_ID of the command format.

Command Format
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2 Command Format

2.2.4 Command Status (CMD_STAT)

(6) CMD_ALM
B Definition

This bit indicates the validation result of the command.

B Description

*CMD_ALM indicates whether the command is valid or not. The results of validations of the command
codes, and the combinations of commands and the data in the command frame are notified.

*CMD_ALM is independent of COMM_ALM, D ALM and D WAR.
« If a normal command is received after the occurrence of a command error, CMD_ALM is automatically

cleared.

* The phase doesn't change even if the status of CMD_ALM is not "0." The servo ON/OFF state doesn't

change either.

Code Description Remark
0 |Normal
1 |Invalid data
2
3 The slave station notifies the warning state, but operates at
Warning 4 the specified value or the value on clamping at the maximum
5 or minimum value.
6
7
8 | Unsupported command received
9 |Invalid data
A Command execution condition
error
Alarm B | Subcommand combination error | 1he slave station notifies the alarm state and the command is
not executed.
C | Phase error
D
E
F
[Example]

Command error: Invalid data (A.94B) - CMD_ALM = 9H

O

IMPORTANT

Check the status of CMD_ALM with the host controller for every communication cycle
and perform appropriate processing because CMD_ALM will be automatically cleared.




2.2 Command Header Section of Main Command Area

(7) COMM_ALM
B Definition
This bit indicates the MECHATROLINK communications error status.

B Description

* COMM_ALM shows if the data transmission in the physical or application layer has completed normally or
not.

* COMM_ALM is independent of CMD ALM, D ALM and D WAR.
* COMM_ALM is cleared by the ALM_CLR command or CMD CTRL.ALM_CLR.

Code Description Remark
0 |Normal
1 | FCS error Occurs when an error is detected once.
2 | Command data not received The servo ON state is retained when an error is detected in
the servo ON state.
3 | Synchronous frame not received | Error detection method
4 1: FCS error
Warning 5 The SERVOPACK detects FCS errors.
2: Command data not received
6 The SERVOPACK detects that command data has not
been received.
3: Synchronous frame not received
7 The SERVOPACK detects that the synchronous frame has
not been received.
8 |FCS error Occurs when an error is detected in the following detection
9 | Command data not received methods.
A | Synchronous frame not received | © If the system is in communication phase 3, it will shift to
communication phase 2.
Al B | Synchronization interval error « Establishes the servo OFF state.
arm C | WDT error Error detection method
D 8,9, A: Setif an error is detected twice consecutively using
the error detection method for warnings 1, 2 and 3
E described above.
F B,C: Setimmediately upon occurrence of a single error.
[Example]

Communications error (warning): Reception error warning (A.960) — COMM_ALM =2H
Communications error (alarm):  Reception error alarm (A.E60) — COMM_ALM =9H

Command Format
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2 Command Format

2.3.1 Subcommand Codes (SUB_CMD/SUB_RCMD)

2.3

Command Header Section of Subcommand Area

Subcommands use byte 32 to byte 47 of the data field and function as a supplementary command to the main
command. This subsection describes the command header section of the subcommand area.

2.3.1 Subcommand Codes (SUB_CMD/SUB_RCMD)
This is the subcommand code that specifies the meaning of the subcommand messaging. Byte 32 of the com-
mand format is defined as the SUB_CMD/SUB_RCMD field. The data set in this field of the response data is
a copy of that of the command data.
The following table shows the subcommand codes.
Command Communication
Profile Code Command Operation Phases 2
(Hex.) 1 2 3
00 NOP No operation - O O
05 ALM _RD"! Read alarm/warning - 0] O
06 ALM_CLR Clear alarm/warning state - O O
1D MEM RD*! Read memory command - (@) O
Servo Commands —
1E 1\/[]31\/[7WR*1 Write memory command - (@) O
30 SMON Monitor servo status - O O
40 SVPRM RD"! Read servo parameter - o) 0)
41 SVPRM_WR Write servo parameter - O O
*]. Specification restrictions apply (Refer to the subsection describing each command for the details of the restrictions.)
%2, O: Can be executed, A: Ignored, x: Command error, —: Indefinite response data
2.3.2 Subcommand Control (SUB_CTRL)

The following describes the subcommand control data.

Byte 33 to byte 35 of the command format are specified as the SUB_CTRL field.

The SUB_CTRL field is specified as shown below by the communication specification.

(1) SUB_CTRL Field

bit7 [ bit6 bits | bitd bit3 [ bit2 | biel [ bitd
Reserved Reserved Reserved
bitls | bitld [ bitl3 | bitl2 bit1l | bitlo [ bit9 | bit8
SEL_MON4 Reserved
bit 23 | bit 22 ‘ bit 21 ‘ bit 20 bit 19 | bit 18 | bit 17 | bit 16
SEL_MON6 SEL_MONS5
(2) Details of Control Bits
The following table shows the details of the control bits.
Bit Name Description Value Setting
12to 15 | SEL_ MON4 | Monitor selection 4 0to 15 | Selects the monitor information with the setting value.
16 to 19 | SEL_MONS | Monitor selection 5 0to 15 | Selects the monitor information with the setting value.
20to 23 | SEL_ MONG6 | Monitor selection 6 0to 15 | Selects the monitor information with the setting value.




2.3 Command Header Section of Subcommand Area

2.3.3 Subcommand Status (SUB_STAT)

The following describes the subcommand status of responses.

Byte 33 to byte 35 of the response format are specified as the SUB_STAT field.

The SUB_STAT field is specified as shown below by the communication specification.

(1)

SUB_STAT Field

bit 7 ‘ bit 6 bit 5 ‘ bit 4 bit 3 bit 2 bit 1 bit 0
Reserved Reserved Reserved | SUBCMDRDY | Reserved Reserved
bit 15 ‘ bit 14 ‘ bit 13 | bit 12 bit 11 ‘ bit 10 ‘ bit 9 ‘ bit 8
SEL_MON4 SUBCMD_ALM
bit 23 ‘ bit 22 | bit 21 | bit 20 bit 19 | bit 18 | bit 17 ‘ bit 16
SEL_MONG6 SEL_MONS5
(2) Details of Status Bits
The following table shows the details of the status bits.
Bit Name Description Value Setting
1 Subcommand reception enabled
2 SUBCMDRDY* | Subcommand ready
0 Other

Refer to 2.2.4 Command Status

8to 11 SUBCMD_ALM | Subcommand alarm Oto 15 (CMD_STAT) (6).

12t0 15 SEL_MON4 | Monitor selection 4 0to 15 | Indicates the selected monitor
information. (Copy of the command)

160 19 SEL_MON5 | Monitor selection 5 0to 15 | Indicates the selected monitor
information. (Copy of the command)

20to 23 SEL _MON6 Monitor selection 6 0to 15 1nd1cates. the selected monitor
information. (Copy of the command)

#  When no subcommand is used, the SUBCMDRDY status bit is set to "1."

Command Format

2-11



2-12

2 Command Format

2.4

Servo Command Format

This section describes the specifications of the servo commands.

The servo commands are specified by the 32-byte command and response data in the communication specifi-

cations as shown in the table below.

The command/response data area can be expanded to 48 bytes by using subcommands. For the subcommands,

refer to Chapter 4 Subcommands.

The following table shows the format of the servo command and response data.

Byte Command Response Description
0 CMD RCMD « CMD_CTRL:
Refer to 2.2.3 Command Control (CMD_CTRL).
1 WDT RWDT « CMD._ STAT:
2 MD CTRL MD STAT Refer to 2.2.4 Command Status (CMD_STAT).
3 CMD_C CMD_S - SVCMD_CTRL:
Refer to 2.5.1 Servo Command Control (SVCMD_CTRL).
4 « SVCMD_STAT:
5 Refer to 2.5.2 Servo Command Status (SVCMD_STAT).
SVCMD CTRL SVCMD_ STAT « SVCMD IO:
6 Refer to 2.6 Servo Command /0 Signal (SVCMD _I0).
7 + CMD_DATA/RSP_DATA:
3 Specified for individual commands.
9
0 SVCMD 10 SVCMD IO
11
12
13
14
15
16
17
18
19
20
21
> CMD_DATA RSP_DATA
23
24
25
26
27
28
29
30
31




2.5 Command Header Section

2.5 Command Header Section
Referto 2.2 Command Header Section of Main Command Area for the details of the command header section
(command code, watchdog data and command control fields).
2.5.1 Servo Command Control (SVCMD_CTRL)
Byte 4 to byte 7 of the command format are specified as the SVCMD_CTRL field.
The control bit specifies a motion command for a slave station.
The SVCMD_CTRL field contains auxiliary data for the specified command and the control bits have no
meaning with commands other than the command that specified the data.
Note that the designation in this field is valid even when a CMD_ALM has occurred.
The SVCMD_CTRL field is specified as shown below by the communication specification.
(1) SVCMD_CTRL Field
bit 7 ‘ bit 6 bit 5 | bit 4 bit 3 | bit 2 bit 1 bit 0
CMD _ CMD _
Reserved (0) ACCFIL STOP_MODE CANCEL PAUSE
bit 15 ‘ bit 14 bit 13 | bit 12 bit 11 | bit 10 bit 9 bit 8
Reserved (0) LT SEL2 LT SELI LT REQ2 | LT REQI
bit 23 ‘ bit 22 | bit 21 | bit 20 bit 19 ‘ bit 18 ‘ bit 17 ‘ bit 16
SEL_MON2 SEL_MONI
bit 31 ‘ bit 30 | bit 29 | bit 28 bit 27 ‘ bit 26 ‘ bit 25 ‘ bit 24
Reserved (0) SEL MON3
(2) Details of Control Bits
The following table shows the details of the control bits.
Bit Name Description Value Setting Enabled Timing
P M 0 None
ause o ove
CMD_PAUSE | - nd | Move command pause Level
0 command
Pauses execution of the POSING, FEED, EX FEED, EX POSING, ZRET and VELCTRL commands
according to STOP_MODE.
c -~ ‘ 0 None
ancellation o
CMD_CANCEL Move Command | Cancellation of move Level
1 command
Cancels execution of the POSING, FEED, EX FEED, EX POSING, ZRET and VELCTRL commands
according to STOP_MODE.
0 Stop after deceleration
; 1 Immediate sto
STOP MODE Selection of Stop P Level
2,3 - Mode 2 Reserved
3 Reserved
Selects the stop mode for CMD PAUSE and CMD_CANCEL.

Command Format
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2 Command Format

2.5.1 Servo Command Control (SVCMD_CTRL)

Bit Name Description Value Setting Enabled Timing
0 No position reference filter
. 1 Exponential function position
Selection of reference filter
ACCFIL Position Reference — Level
4,5 Filter 2 Movement average position
reference filter
3 Reserved
To be set when specifying the position reference filter.
0 None )
LT REQ1 Latch Request 1 Leading edge
8 1 Request for latch
Requests latch by the C phase or an external input signal.
0 None
LT REQ2 Latch Request 2 Leading edge
9 1 Request for latch
Requests latch by the C phase or an external input signal.
This can be used as the continuous latch mode as well.
0 C phase
. 1 External input signal 1 Leading edge of
LT SEL1 Latch Signal Select 1 - .
10. 11 2 External input signal 2 LT_REQI
’ 3 External input signal 3
Selects the C phase or the external input signal for LT _REQI.
Make a setting different from LT SEL2.
0 C phase
. 1 External input signal 1 Leading edge of
LT_SEL2 Latch Signal Select 2 - .
- 2 External input signal 2 LT_REQ2
12,13 3 External input signal 3
Selects the C phase or the external input signal for LT _REQ2.
Make a setting different from LT_SELI.
When the continuous latch mode is selected, this setting will be ignored since the signal set with the param-
eter is used.
SEL_MONI1 Monitor Selection 1 | 0to 15 | Monitor selection Level
16 to 18
Sets the monitor information.
SEL_MON2 Monitor Selection2 | 0to 15 | Monitor selection Level
19 to 22
Sets the monitor information.
SEL MON3 Monitor Selection3 | O0to 15 | Monitor selection Level
231026

Sets the monitor information.

Note: The EXT2 and EXT3 cannot be used with DC power input -V series SERVOPACKs (SGDV-OOOE21).



2.5 Command Header Section

2.5.2 Servo Command Status (SVCMD_STAT)

Byte 4 to byte 7 of the response format are specified as the SVCMD_STAT field.
The status bit indicates the status of the slave station.

Note that the designation in this field is valid even when a CMD_ALM has occurred.
The SVCMD_STAT field is specified as shown below by the communication specification.

(1) SVCMD_STAT Field

bit 7 ‘ bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
CMD CMD
Reserved (0) ACCFIL Reserved (0) _CANCEL _PAUSE
_CMP _CMP
bit 15 | bit 14 bit 13 bit 12 bit 11 bit 10 bit 9 bit 8
Reserved (0) SV ON M RDY PON POS RDY | L CMP2 L CMPI
bit 23 ‘ bit 22 | bit 21 | bit 20 bit 19 ‘ bit 18 ‘ bit 17 ‘ bit 16
SEL_MON2 SEL_MONI
bit 31 ‘ bit 30 | bit 29 | bit 28 bit 27 ‘ bit 26 ‘ bit 25 ‘ bit 24
Reserved (0) SEL_ MON3

(2) Details of Status Bits
The following table shows the details of the status bits.

bit Name Description Value Setting
i 0 Incomplete (when pausing commanded
CMD_PAUSE_CMP Completion of Pause of Move . plete ( p g )
0 Command 1 Pausing of move command completed
The status used to judge the completion of pausing of the POSING, FEED, EX FEED, EX POSING,
ZRET and VELCTRL commands
0 Incomplete (when cancellation com-
CMD_CANCEL_ | Completion of Cancellation of manded)
1 CMP Move Command 1 Cancellation of move command com-
pleted
The status used to judge the completion of cancellation of the POSING, FEED, EX FEED, EX POSING,
ZRET and VELCTRL commands
0 No position reference filter
1 Exponential function position reference
iti filter
ACCFIL C}lrrent Position Reference
4,5 Filter 2 Movement average position reference
filter
3 Reserved
The status used to judge the position reference filter currently being applied
) 0 Latch not completed
L CMP1 Latch Completion 1
3 1 Latch completed
The status used to judge the completion of latching requested by LT REQI
Up until "0" is set for LT REQ1, L_CMP1 is maintained at "1."
. 0  |Latch not completed
L CMP2 Latch Completion 2
1 Latch completed
9 The status used to judge the completion of latching requested by LT REQ2
Up until "0" is set for LT REQ2, L CMP2 is maintained at "1."
In the continuous latch mode, L CMP2 is returned to "0" after one communication cycle after completing
latching.

Command Format
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2.5.2 Servo Command Status (SVCMD_STAT)

bit Name Description Value Setting
o 0 | Disabled
POS_RDY Position Data Enabled
- 1 Enabled
The status used to judge if the position data currently being monitored as the monitor information of the
10 response data is valid
When an incremental encoder is used: "1" is set on completion of the CONNECT command.
When an absolute encoder is used: ~ "1" is set on completion of the SENS ON command and "0" is set
on completion of the SENS OFF and CONFIG commands.
When position data cannot be obtained properly due to an encoder error, "0" is set.
0 Power OFF
PON Power ON
11 1 Power ON
The status used to judge if the power is turned ON or not
o 0 | Not ready
M RDY Motor Energization Ready
12 1 Ready
The status used to judge if the servo can be turned ON or not
0 Servo OFF
SV_ON Servo ON
13 - 1 Servo ON
The status used to judge if the motor is energized or not
Monitor Selection 1:
SEL_MONI1 Returns what data is being 0 to 15 | Monitor selection
monitored.
16 to 19 - - ; T ;
The status used to judge the data currently being monitored as the monitor information of the response
data
(Copy of the command)
For details, refer to 2.7.3 Specifying Monitor Data.
Monitor Selection 2:
SEL_MON2 Returns what data is being 0 to 15 | Monitor selection
monitored.
20to 23 - - ; T ;
The status used to judge the data currently being monitored as the monitor information of the response
data
(Copy of the command)
For details, refer to 2.7.3 Specifying Monitor Data.
Monitor Selection 3:
SEL_MON3 Returns what data is being 0 to 15 | Monitor selection
monitored.
24 t0 27

The status used to judge the data currently being monitored as the monitor information of the response
data

(Copy of the command)

For details, refer to 2.7.3 Specifying Monitor Data.




2.5 Command Header Section

2.5.3 Supplementary Information on CMD_PAUSE and CMD_CANCEL
(1) CMD_PAUSE (Pausing a Command Operation)

* CMD_PAUSE is used to pause motion command operation. (Motion command processing continues.
Motion command operation can be resumed by clearing CMD_ PAUSE.)

* CMD_PAUSE is valid only when the POSING, FEED, EX FEED, EX POSING, ZRET or VELCTRL
command is specified.

[Pausing Procedure]

1. The master station sets "1" for STOP_MODE and CMD_PAUSE and transmits one of the motion com-
mands given above.

2. The slave station stops in accordance with STOP_MODE. When deceleration to a stop is specified, the
slave station decelerates its motion at the deceleration specified in DECR of the command.

3. "1" is set for CMD_PAUSE CMP at the slave station when CMD_PAUSE and ZSPD become "1."
Even after stopping, the slave station maintains the previous control mode and DEN remains at "0" (in the
position control mode).

[Precautions]

* CMD_PAUSE is disregarded for commands for which CMD_PAUSE is not valid, and CMD PAUSE CMP
remains OFF.

* When using CMD_ PAUSE, execute the relevant motion command continuously until CMD PAUSE CMP
becomes "1."

* By setting "0" for CMD_PAUSE, the pausing operation is canceled and the motion command operation is
resumed.

[Example of Pausing the POSING Command]

/ | A

Communication cycle: I /
& A
CMD POSING / / '
I\ \ A
ON
[oo_pASE Jore 1t \ R
ON y
[cuo_passe o] O, | \
) )
DEN oN | )
OFF \L 4\
ON \Y —l \!
OFF 3
ON T | A
OFF

[Example of Pausing the VELCTRL Command]

Communication cycle \ / \
S ' .
)

T \
CMD VELCTRL
S / 2t
ON
oFF & al
ON
orr & A
ON & N\

Command Format
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2 Command Format

2.5.3 Supplementary Information on CMD_PAUSE and CMD_CANCEL

(2) CMD_CANCEL (Canceling a Command Operation)

* CMD_CANCEL is used to interrupt motion command operation. (Motion command processing is cleared.)

* CMD_CANCEL is valid only when the POSING, FEED, EX_FEED, EX POSING, ZRET or VELCTRL
command is specified.

[Canceling Procedure]

1. The master station sets "1" for STOP_ MODE and CMD PAUSE and transmits one of the motion com-
mands given above.

2. The slave station stops in accordance with STOP_MODE. When deceleration to a stop is specified, the
slave station decelerates its motion at the deceleration specified in DECR of the command.

3. "1" is set for CMD_CANCEL CMP at the slave station in the following circumstances.
In the position control mode: When CMD PAUSE and DEN become "1"
In the speed control mode: ~When CMD_CANCEL and ZSPD become "1"
Even after stopping, the slave station maintains the previous control mode.

[Precautions]
* CMD_CANCEL is disregarded for commands for which CMD_CANCEL is not valid, and
CMD_CANCEL CMP remains OFF.

* When CMD_PAUSE and CMD_CANCEL are simultaneously turned ON or when CMD_CANCEL is
turned ON after CMD_PAUSE, CMD CANCEL takes priority.

* When using CMD _CANCEL, execute the relevant motion command continuously until
CMD_CANCEL_CMP becomes "1."

* By setting "0" for CMD_CANCEL, the cancellation operation is canceled and the motion command is pro-
cessed as a new motion command.

[Example of Canceling the POSING Command]

/ N/

Communication cycle ] / f
J\; ‘ A\
CMD POSING // /
\\\ / ; \\\
ON
[omo_oancer ] or, K )
ON \
o \ L
\\
DEN g:: \\\
"
e - ! !
OFF

[Example of Canceling the VELCTRL Command]

Communication cycle \ / X
\\ 1 1\

\\ W
oD VELCTRL / / )

Y\\ / { / \Q\

ON
e R N

ON
e e 2
on \© 7 at

oFF
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2.5 Command Header Section

2.5.4

Supplementary Information on Latching Operation

The latch operation is enabled at the leading edge of LT REQ1 and LT REQ?2. The operations to be per-
formed when commands are changed after enabling the latch operation are specified in the table below.
(The value of LT SEL is an example.)

Command before
Switching

Command after
Switching

Latch Operation

Command without a latch
function

LT SEL=1

LT REQ=1

Common commands

Continues the latch request before switching.

Command with a latch
function

LT SEL=1

LT REQ=1

Common commands

Interrupts operation as a command with a latch function.

Command without a latch
function

LT SEL=1

LT REQ=1

Command without a latch
function

LT SEL=1

LT REQ=1

Continues the latch request before switching.

Command without a latch
function

LT SEL=1

LT REQ=1

Command without a latch
function

LT SEL=2

LT REQ=1

Continues the latch request before switching.

Command without a latch
function

LT SEL=1

LT REQ=1

Command with a latch
function

LT SEL=1

LT REQ=1

Switches to a latch request for the command after switching.
The servo drive executes another latch request. (Internal pro-
cessing)

If the status "L CMP = 1" is established before command
switching, then the status is set to "L_CMP = 0" at command
switching.

Command with a latch
function

LT SEL=1

LT REQ=1

Command without a latch
function

LT SEL=1

LT REQ=1

Switches to a latch request for the command after switching.
The servo drive executes another latch request. (Internal pro-
cessing)

If the status "L CMP = 1" is established before command
switching, then the status is set to "L_CMP = 0" at command
switching.

Command with a latch
function

Command with a latch
function

Switches to a latch request for the command after switching.
The servo drive executes another latch request. (Internal pro-
cessing)

LT SEL=1 LT_SEL=1 If the status "L CMP = 1" is established before command
LT REQ=1 LT REQ=1 switching, then the status is set to "L_CMP = 0" at command
switching.
Note 1. Commands with a latch function: EX FEED, EX POSING, ZRET

Commands without a latch function:

Common commands:

POS_SET, BRK_ON, BRK_OFF, SENS_ON, SENS_OFF, SMON,

SV_ON, SV_OFF, INTERPOLATE, POSING, FEED, VELCTRL, TRQC-
TRL, SVPRM_RD, SVPRM_WR

NOP, ID_RD, CONFIG, ALM_RD, ALM_CLR, SYNC_SET, CONNECT,
DISCONNECT, MEM_RD, MEM_WR

2. LT _SEL: LT SELI or LT _SEL2
LT REQ: LT REQI or LT REQ2

Command Format
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2 Command Format

2.6.1 Bit Allocation of Servo Command Output Signals

2.6

This section describes the servo command I/O signal monitoring.

2.6.1

Servo Command I/O Signal (SVCMD_10)

Bit Allocation of Servo Command Output Signals

Byte 8 to byte 11 of the command format are specified as the SVCMD 10O (output) field.
The servo command output signals are signals output to the slave station.

Note that the designation in this field is valid even when a CMD_ALM has occurred.

(1)

SVCMD_IO (Output) Field

bit 7 bit 6 bit 5 bit 4 bit 3 | bit 2 | bit 1 | bit 0
N _CL P CL P_PPI V_PPI Reserved (0)
bit 15 bit 14 bit 13 bit 12 bitll | bitlo [ bit9 bit 8
Reserved (0) G-SEL
bit 23 bit 22 bit 21 bit 20 bit19 | bit18 | bitl7 | bitl6
Reserved SO3 SO2 SOl BANK_SEL
bit 31 bit 30 ‘ bit 29 ‘ bit 28 bit 27 | bit 26 | bit 25 bit 24
Reserved (0)
(2) Details of Output Signal Bits
The following table shows the details of the output signal bits.
. o : Enabled
bit Name Description Value Setting Timing
0 PI control
V_PPI Speed Loop P/PI Control Level
4 1 P control
Switches the speed control from PI control to P control.
Used for adjusting the settling time by suppressing overshoot during acceleration.
. 0 PI control
P _PPI Position Loop P/PI Control Level
5 1 P control
Switches the position control automatically from PI control to P control.
Used for shortening the settling time by suppressing overshoot during positioning movement.
* For rotational servomotors: 0 Torqllle (for(ci:e)
Forward Torque Limit not clampe
P_CL * For linear servomotors: { Torque (force) Level
6 Forward Force Limit clamped
* For rotational servomotors: Used to select whether the forward torque is clamped or not according to
the forward torque limit (common parameter: 8C).
* For linear servomotors: Used to select whether the forward force is clamped or not according to the
forward force limit (common parameter: 8C).
* For rotational servomotors: 0 Torqllle (forccl:e)
Reverse Torque Limit not clampe
N_CL * For linear servomotors: { Torque (force) Level
; Reverse Force Limit clamped

« For rotational servomotors: Used to select whether the reverse torque is clamped or not according to
the reverse torque limit (common parameter: 8D).
* For linear servomotors: Used to select whether the reverse force is clamped or not according to the
reverse force limit (common parameter: 8D).




2.6 Servo Command I/O Signal (SVCMD_1IO)

. o " Enabled
bit Name Description Value Setting Timing
0 First gain
G_SEL Gain Select ! Second gain Level
21015 Reserved (Do not
set.)
8to 11
© Used to select the position loop gain, speed loop gain and other settings as desired according to the
G_SEL value.
0: First gain
I: Second gain
2 to 15: Reserved (Do not set.)
0 Bank 0
1 Bank 1
BANK_SEL Bank Selector Level
16 to 19 -
F Bank F
High-speed acceleration/deceleration parameter (bank switching) function
. 0 Signal OFF
SO1 to SO3 1/0 Signal Output Command - Level
1 Signal ON
20 1022 Turns ON/OFF the signal output for I/O signal outputs (SO1 to SO3).
0

[Important]

The OUT_SIGNAL operation is disabled when other output signals are allocated at the same time to
parameters Pn5S0E, Pn5SOF and Pn510. To use OUT_SIGNAL, set all of parameters PnS0E, Pn50F and

Pn510 to "0."

Command Format
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2 Command Format

2.6.2 Bit Allocation of Servo Command I/O Signal Monitoring

2.6.2 Bit Allocation of Servo Command I/O Signal Monitoring

Byte 8 to byte 11 of the response format are specified as the SVCMD 10 (I/O signal) field.
Note that the designation in this field is valid even when a CMD_ALM has occurred.

Note: The EXT2, EXT3, and ESTP cannot be used with DC power input 2-V series SERVOPACKs (SGDV-OOOE21).
(1) SVCMD_IO (I/O Signal) Field

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
ESTP EXT3 EXT2 EXTI N-OT P-OT DEC Reserved (0)
bit 15 bit 14 bit 13 bit 12 bit 11 bit 10 bit 9 bit 8
ZPOINT PSET NEAR DEN N-SOT P-SOT BRK_ON | Reserved (0)
bit 23 bit 22 bit 21 bit 20 bit 19 bit 18 bit 17 bit 16
Reserved (0) ZSPD V_CMP V_LIM T LIM
bit 31 bit 30 bit 29 bit 28 bit 27 bit 26 bit 25 bit 24
10 STS8 | 10 STS7 | 10 STS6 | 10 STS5 | 10 STS4 | 10 STS3 | 10 STS2 | 10 STSI

(2) Details of I/0O Signal Bits
The following table shows the details of the I/O signal bits.

Bit Name Description Value Setting
Zero Return Deceleration 0 OFF
DEC S .
1 Limit Switch Input 1 ON
The status used to judge the state of the deceleration limit switch used for zero point return operation
i ibiti 0 OFF
P OT Forward Drive Prohibition
- Input 1 ON
2 Overtravel (OT) is a function that forcibly stops a movable machine unit if it moves beyond its range
of movement.

P_OT is the status used to judge if the movable machine unit is in the forward drive prohibited state.
The OT stop judgment is made based on ZSPD.

i ibiti 0 OFF
N OT Reverse Drive Prohibition
- Input 1 ON
3 Overtravel (OT) is a function that forcibly stops a movable machine unit if it moves beyond its range
of movement.

N_OT is the status used to judge if the movable machine unit is in the reverse drive prohibited state.
The OT stop judgment is made based on ZSPD.

0 OFF
EXT1 External Latch 1 Input
4 1 ON
The status used to judge the state of the external latch 1 input signal
0 OFF
EXT2 External Latch 2 Input
5 1 ON
The status used to judge the state of the external latch 2 input signal
0 OFF
EXT3 External Latch 3 Input
6 1 ON
The status used to judge the state of the external latch 3 input signal
ESTP B St 0 |OFF
mergency Sto
, (HWBB) geney Stop I |ON

When the HWBB1 or HWBB2 signal is input, the power to the motor is shut down forcibly and the
motor stops according to the setting of the 1st digit of parameter Pn001.
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2.6 Servo Command I/O Signal (SVCMD_1IO)

Bit Name Description Value Setting
o 0 Brake released
BRK ON Brake Application Output .
1 Brake applied
9 The holding brake is used in applications where the servo driver controls the vertical axis.
This is the status used to judge the state of the holding brake control signal (/BK). Note that the logic
is the inverse of that of the hardware output (/BK).
0 Range of motion
P_SOT Forward Software Limit 1 Drive prohibited due to forward soft-
ware limit
10 The software limit forcibly stops a movable machine unit if it moves beyond the software limit range
in the same manner as the overtravel function, with or without using P OT and N_OT (overtravel sig-
nals).
This is the status used to judge if the movable machine unit is in the Forward Software Limit state
(common parameter: 26).
0 Range of motion
N_SOT Reverse Software Limit | Drive prohibited due to reverse soft-
ware limit
11 The software limit forcibly stops a movable machine unit if it moves beyond the software limit range
in the same manner as the overtravel function, with or without using P OT and N_OT (overtravel sig-
nals).
This is the status used to judge if the movable machine unit is in the Reverse Software Limit state
(common parameter: 28).
DEN Distribution Completed 0 During distribution
12 (Position Control Mode) 1 Distribution completed
The status used to judge if the position reference from the servo drive has been completed
This bit is valid only in the position control mode.
iti 0 Outside the near-position range
NEAR Near. I”os1t10n - p ! g
(Position Control Mode) 1 Within the near-position range
13 The status used to judge if the current position is within the range of the NEAR Signal Width (com-
mon parameter: 67)
This bit is valid only in modes other than the position control mode.
0 Outside the positioning completion
Positioning Completed range
PSET I — S -
(Position Control Mode) 1 Within the positioning completion
range
14 The status used to judge if the current position is within the range of the Positioning Completed Width
(common parameter: 66)
This bit is valid only in the position control mode.
Refer to 5.9 Notes when the Positioning Completed State (PSET = 1) is Established while Canceling
a Motion Command.
. 0 Outside the zero point position range
ZPOINT Zero Point — - —
15 1 Within the zero point position range
The status used to judge if the current position is within the range of the Origin Detection Range
(common parameter: 8§B)
o 0 Not in the torque (force) limited state
T LIM Torque (force) Limit —
16 1 In the torque (force) limited state
The status used to judge if the torque (force) is clamped at the Forward Toque (force) Limit or the
Reverse Toque (force) Limit
Speed Limit 0 Speed limit not detected
V_LIM (Torque (force) Control .
Mode) 1 Speed limit detected
17

The status used to judge if the speed is clamped at the limit value specified in the command or param-
eter

This bit is valid only in the torque (force) control mode.

Command Format
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2 Command Format

2.6.2 Bit Allocation of Servo Command I/O Signal Monitoring

Bit Name Description Value Setting
0 Speed not matched
vV CMP Speed Match p
- (Speed Control Mode) 1 Speed match
18 The status used to judge if the speed is within the Speed Match Signal Detection Range (common
parameter: 8F)
This bit is valid only in the speed control mode.
0 Zero speed not detected
ZSPD Zero Speed
19 1 Zero speed detected
The status used to judge if the current speed is within the Zero Speed Detection Range (common
parameter: 8E)
0 Signal OFF
I0_STSI to 1/O Signal Monitor .g
10_STS8 1 Signal ON
24 to 31

The status used to indicate the 1/O signal state of CN1

Allocate the input signals using parameters Pn860 to Pn866, Pn868, and Pn869.




2.7 Command Data

2.7

2.7.1

2.7.2

(2)

Command Data

This section describes the servo-specific data used with servo commands.

Data Order

Data in commands and responses is stored in little endian byte order.

For example, 4-byte data "0x1234ABCD" in hexadecimal is stored from the least significant byte as shown
below.

Byte Data
1 CD
2 AB
3 34
4 12

Specifying Units

The units for the user command and parameter data can be selected.

The system of units is set in the common parameters. For the details on the common parameters, refer to
Chapter 8 Common Parameters.

Speed

The following units can be selected.

Settings are made with common parameters 41 and 42.

Unit Remark
Reference unit/s (default) x10" [reference unit/s] can be set.
Reference unit/min x10" [reference unit/min] can be set.
"%" of rated speed x10" [%] can be set.
min~! (rpm) x10™ [min~!] can be set.
Max. motor speed/40000000 (Hex.) Set "0" for common parameter 42.

Position

The following units can be selected.

Settings are made with common parameters 43 and 44.

Unit Remark

[Reference unit] Fixed

Reference unit (default) Set "0" for common parameter 44.

Acceleration

The following units can be selected.

Settings are made with common parameters 45 and 46.

Unit Remark

Reference unit/s> (default) x10" [reference unit/s’] can be set.

Command Format
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2 Command Format

2.7.3 Specifying Monitor Data

(4)

Torque (Force)

The following units can be selected.

Settings are made with common parameters 47 and 48.

Unit

Remark

% of rated torque (force) (default)

x10™ [%] can be set.

Max. torque (force) /40000000 (Hex.)

Set "0" for common parameter 48.

2.7.3

Specifying Monitor Data

The master station sets the selection code of the monitor data to be read from a slave station at monitor selec-
tion bits SEL_ MONI1 to 3 in the servo command control field (SVCMD_CTRL) and at monitor selection bits
SEL_MON4 to 6 in the subcommand control field (SUB_CTRL). The slave station sets the specified monitor
selection code and the monitor data in the response.

The following table lists the monitor data.

Seéi%t;on '\ﬁl%nr:gr Description Remark
0 APOS Feedback Position -
1 CPOS Command Position -
2 PERR Position Error Valid only when performing position control
3 LPOS1 Latched Position 1 -
4 LPOS2 Latched Position 2 -
5 FSPD Feedback Speed -
6 CSPD Reference Speed -
7 TRQ Reference Torque (Force) |—
3 ALARM Detailed Information on the When an alarm has occurred after.the'occurrence of a warn-
Current Alarm ing, the information on the alarm is displayed.
9 MPOS Command Position ;1/};})’1(1; sre:fe;‘eﬁges pfsggcl);; in a position control loop
A - Reserved -
B - Reserved —
C CMNI1 Common Monitor 1 Selects the monitor data specified at common parameter 89.
D CMN2 Common Monitor 2 Selects the monitor data specified at common parameter 8A.
E OMNI1 Optional Monitor 1 Selects the monitor data specified at parameter Pn824.
F OMN2 Optional Monitor 2 Selects the monitor data specified at parameter Pn825.




2.7 Command Data

2.7.4 Position Data

Servo commands use 4-byte data as position data. For infinite length operation, position data beyond this limit
are expressed as shown in the diagram below.

Position data in MECHATROLINK-III communication
[Reference unit]

TFFFFFFFHT
f Y4 f 0 f A f
FF00000000 FF80000000 007FFFFFFF 0100000000 Physical position
[Reference unit]
80000000H T

Command Format
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3 Main Commands

3.1.1 Common Commands

3.1

Common Commands

3.1.1 Common Commands

The table below shows the common commands.

Profile Command Command Operation Compliance”
Code
(Hex.)
00 NOP No operation O
01 PRM_RD Read parameter N
02 PRM_WR Write parameter x 2
03 ID RD Read ID O
04 CONFIG Device setup request A
05 ALM_RD Read alarm/warning O
Common 06 ALM_CLR Clear alarm/warning state @)
Commands 0D SYNC SET Request for establishing synchronization o
OE CONNECT Request for establishing connection O
OF DISCONNECT Request for releasing connection O
1B PPRM_RD Read retentive parameter x*2
1C PPRM_WR Write retentive parameter x*2
1D MEM_RD Read memory A
1E MEM_ WR Write memory A

#1. Indicates the compliance status.
O: Possible
A : Possible with specification restrictions (Refer to the subsection describing each command for the details of the
restrictions.)
X : Not possible
*2. The standard servo profile does not use PRM_RD, PRM_WR, PPRM_RD and PPRM_WR, but uses SVPRM_RD
and SVPRM_WR instead.



3.1 Common Commands

3.1.2 No Operation Command (NOP: 00H)

Data

Format

Phases in which the

Command can be Executed

2,3

Command
Classification

Common
command

Asynchronous
command

Processing Time

Within
communication
cycle

Subcommand

Can be used

Byte

NOP

Command

Response

Descriptio

n

0

00H

00H

J—

WDT

RWDT

CMD_CTRL

CMD_STAT

O| 0| Q| | | | W] DN

W W N N N RN NN N N =] =] = = o= = = | = | = | =
= O Ol 0| Q| | | B W DN =] O O] 0| A N[ | | W] | —| O

Reserved

Reserved

* The NOP command is used for network control.

* The current state is returned as a response.

* Confirm that RCMD = NOP (= 00H) and
CMD_STAT.CMDRDY = 1.

Main Commands
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3 Main Commands
3.1.3 Read ID Command (ID_RD: 03H)

3.1.3 Read ID Command (ID_RD: 03H)
(1) Data Format

Phases in which the 23 Command Common Asynchronous
Command can be Executed ’ Classification command command
Within
Processing Time communication Subcommand Can be used
cycle
ID_RD L
Byte Description
Command Response
0 03H 03H * The ID_RD command reads the ID of a device. This command
1 WDT RWDT reads the product information as ID data.
* The ID data is selected in detail by specifying ID CODE.

2 + Confirm the completion of the command execution by check-
3 CMD_CTRL CMDESTAT ing that RCMD = ID_RD (= 03H) and

CMD_STAT.CMDRDY = 1, and also checking the setting for
4 ID_CODE ID_CODE ID_CODE, OFFSET and SIZE.
5 OFFSET OFFSET
5 In the following cases, an alarm will occur. Do not read ID in the

SIZE SIZE response in those cases because the ID value will be indefinite.
7 * When the ID_CODE data is invalid:
g CMD_ALM = 9H (A.94A)
* When the OFFSET data is invalid or the SIZE data do not

9 match: CMD_ALM = 9H (A.94D)
10 If the OFFSET or SIZE data is invalid for the specified

ID_CODE, an alarm occurs.
11 Example: Setting OFFSET = 3 and SIZE = 4 for reading the
12 device version (4-byte data) specifies reading of

data outside the device version data (4 bytes) and
13 generates an alarm.
14
15
16
17
18
19
Reserved ID

20
21
22
23
24
25
26
27
28
29
30
31




3.1 Common Commands

(2) Command Parameters

ID_CODE: ID data selection code
OFFSET: 1D read offset
SIZE: Read data size [bytes]

The following tables describe details of the ID_CODE.

ID_CODE Description Data Size Data Type Compliance
Vendor ID Code 4 bytes Binary Data O
01H 00000000H (YASKAWA ELECTRIC CORPORATION)
An ID code used to specify the vendor. Vendor ID codes are managed by the MECHATROLINK
Members Association.
Device Code 4 bytes Binary Data O
02200000H (Z-V series SERVOPACKs model SGDV-OOOA21, A25, D21, D25, F21, and F25).
02H 02200003H (DC power input -V series SERVOPACK model SGDV-OOOE21).
02200005H (Large-capacity X-V series SERVOPACK model SGDV-OOOH21, and J21).
This is a code specific to each device.
Device Version ‘ 4 bytes ‘ Binary Data ‘ O
03H Returns the firmware version of this product. ~Example: 00160000H
Version information of device
Device Information File Version ‘ 4 bytes ‘ Binary Data ‘ O
This is the version information of the device information (MD]) file supported by this product.
bit7 | bit6 [ bits | bid | bz | b2 [ bitl | bitd
Revision No.
bitl5 | bit14 | bitl3 | bit12 bitl1 ‘ bit10 | bit9 | bit8
04H Major version Minor version
Major version: When there are major changes to the MDI associated with function additions and
function changes, such as addition of profiles.
Minor version: When there are changes to the MDI associated with minor function additions or
function changes.
Revision No.: Normally returns "0."
Bit 16 to 31: Reserved (0)
Extended Address Setting .
(for Future Use) 4 bytes Binary Data O
05H 1
This is the number of extended addresses used. The value is always "1" because this product
comprises a single axis.
. ASCII Code
061 Serial No. 32 bytes (Delimiter: 00) O
Serial number specific to each device
Profile Type 1 (Primary) 4 bytes Binary Data O
00000010H (Standard servo profile)
Profile type (primary) that the device supports
10H This product supports the following two profile types.
(1) Profile type 1: Servo profile (this ID_CODE)
(2) Profile type 2: MECHATROLINK-II compatible profile (12H)
(3) Profile type 3: None (14H)
Profile Version 1 (Primary) ‘ 4 bytes ‘ Binary Data ‘ O
1TH 00000030H
Profile version (primary) that the device supports.
1 Profile Type 2 ‘ 4 bytes ‘ Binary Data ‘ O

00000000H (MECHATROLINK-II compatible profile)

Main Commands
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3 Main Commands

3.1.3 Read ID Command (ID_RD: 03H)

ID_CODE Description Data Size Data Type Compliance

13H Profile Version 2 4 bytes Binary Data O
00000021H

41 Profile Type 3 | 4 bytes ‘ Binary Data | O
000000FFH (Not supported code)

ISH Profile Version 3 | 4 bytes ‘ Binary Data | O
00000000H
Ié/l;gli;num Value of Transmission 4 bytes Binary Data o

16H 12500 [0.01 ps unit] (0.125 ms)

The minimum transmission cycle that the device can support in the granularity level of the
transmission cycle increment (18H)

lé/ljcxlgmum Value of Transmission 4 bytes Binary Data o

17H 400000 [0.01 s unit] (4 ms)
The maximum transmission cycle that the device can support in the granularity level of the
transmission cycle increment (18H)

Transmission Cycle Increment .
(Granularity) 4 bytes Binary Data O
00000003H
There are the following four levels of transmission cycle increment that the device supports.
18H This product supports level 03H.

00H: 31.25, 62.5, 125, 250, 500 (us), 2 to 64 (ms) (2 ms increment)

01H: 31.25, 62.5, 125, 250, 500 (us), 1 to 64 (ms) (1 ms increment)

02H: 31.25, 62.5, 125, 250, 500 (us), 1 to 64 (ms) (0.5 ms increment)
03H: 31.25, 62.5, 125, 250, 500, 750 (us), 1 to 64 (ms) (0.5 ms increment)

Minimum Value of Communication 4 bytes Binary Data o
- Cycle
25000 [0.01 ps unit] (0.25 ms)
The minimum communication cycle that the device supports
lé/[;(z(llemum Value of Communication 4 bytes Binary Data o
1AH -
3200000 [0.01 s unit] (32 ms)
The maximum communication cycle that the device supports
Number of Transmission Bytes 4 bytes Binary Data @)
0000000EH
The number of transmission bytes that the device supports
The numbers of bytes to be transmitted are allocated to the following bits. (Supported: 1, Not
supported: 0)
1BH - - - - - - - -
bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
Reserved | Reserved | Reserved | 64 bytes | 48bytes | 32bytes | 16bytes | 8 bytes
0 0 0 0 1 1 1 0
bit 5 to 63: Reserved (0)
Number of Transmission Bytes .
(Current Setting) 4 bytes Binary Data O
0000000xH
The number of transmission bytes that is currently set with DIP switch (S3). One of the bits
indicated by "-" will be set to "1."
ICH The numbers of bytes to be transmitted are allocated to the following bits.
bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
Reserved | Reserved | Reserved | 64 bytes | 48bytes | 32bytes | 16bytes | 8 bytes
0 0 0 0 - - - 0

bit 5 to 63: Reserved (0)




3.1 Common Commands

ID_CODE Description Data Size Data Type Compliance
\DH Profile Type (Current Selection) 4 bytes Binary Data O
This is the profile selected with the CONNECT command.
Supported Communication Mode 4 bytes Binary Data O
00000002H (Cyclic communication)
20H The communication mode that the device supports
The communication modes are allocated to the following bits. (Supported: 1, Not supported: 0)
bit 1: Cyclic communication
MAC Address ‘
21H
Not supported
List of Supported Main Commands ‘ 32 bytes ‘ Array O
The list of the main commands that the device supports
The commands are allocated as shown below.
bit 0 to 255: 0: Command not supported
1: Command supported
bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
Reserved | ALM ALM PRM
(0) CLR RD CONFIG | ID_RD WR PRM_RD NOP
0 1 1 1 1 0 0 1
bitl5 bit14 bitl3 bitl2 bitl1 bit10 bit9 bit8
DISCON-| CON- SYNC_ | Reserved | Reserved | Reserved | Reserved | Reserved
NECT NECT SET ) 0) 0) 0) 0)
1 1 1 0 0 0 0 0
bit 16 to 23: Reserved (0)
bit31 bit30 bit29 bit28 bit27 bit26 bit25 bit24
Reserved | MEM_ | MEM_ | PPRM_ | PPRM_ | Reserved | Reserved | Reserved
0) WR RD WR RD 0) 0) 0)
0 1 1 0 0 0 0 0
30H ; : : : : : : :
bit39 bit38 bit37 bit36 bit35 bit34 bit33 bit32
Reserved | Reserved | Reserved | SENS_ | SENS BRK BRK ON POS_
(0) (0) (0) OFF ON OFF = SET
0 0 0 1 1 1 1 1
bit 40 to 47: Reserved (0)
bit55 bit54 bit53 bit52 bit51 bit50 bit49 bit48
EX INTER- | Reserved
FEED FEED | POSING POLATE 0) SV_OFF | SV_.ON | SMON
1 1 1 1 0 1 1 1
bit63 bit62 bit61 bit60 bit59 bit58 bit57 bit56
Reserved | Reserved Reserved EX Reserved
(0) 0) TRQCTRL | VELCTRL (0) ZRET POSING 0)
0 0 1 1 0 1 1 0
bit71 bit70 bit69 bit68 bit67 bit66 bit65 bit64
Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | SVPRM_ | SVPRM
0 (0) (0) 0 0) 0) WR RD
0 0 0 0 0 0 1 1

bit 72 to 255: Reserved (0)

Main Commands
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3 Main Commands

3.1.3 Read ID Command (ID_RD: 03H)

ID_CODE Description Data Size Data Type Compliance
List of Supported Subcommands 32 bytes Array O
The list of the subcommands that the device supports
The commands are allocated as shown below.
bit 0 to 255: 0: Command not supported
1: Command supported
bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
Reserved | ALM ALM_ | Reserved | Reserved | PRM
0) CLR RD 0) 0) wr_|PRM_RD|  NOP
0 1 1 0 0 0 0 1
bit 8 to 23: Reserved (0)
bit31 bit30 bit29 bit28 bit27 bit26 bit25 bit24
Reserved | MEM_ | MEM_ | PPRM_ | PPRM_ | Reserved | Reserved | Reserved
38H 0) WR RD WR RD 0) 0) 0)
0 1 1 0 0 0 0 0
bit 32 to 47: Reserved (0)
bit55 bit54 bit53 bit52 bit51 bit50 bit49 bit48
Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved SMON
0) (0) (0) (0) 0) 0) (0)
0 0 0 0 0 0 0 1
bit 56 to 63: Reserved (0)
bit71 bit70 bit69 bit68 bit67 bit66 bit65 bit64
Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | SVPRM_ | SVPRM
0) (0) (0) (0) 0) 0) WR RD
0 0 0 0 0 0 1 1
bit 72 to 255: Reserved (0)
List of Supported Common 32 bytes Array o
Parameters
The list of the common parameter numbers that the device supports
The common parameters are allocated as shown below.
bit 0 to 255: 0: Common parameter not supported
1: Common parameter supported
bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
40H
07 06 05 04 03 02 o1 | Reserved
(0)
1 1 1 1 1 1 1 0
bitl5 bit14 bitl3 bit12 bitl1 bit10 bit9 bit8
Reserved | Reserved | Reserved
0C 0B 0A 09 08
(0) (0) (0)
0 0 0 1 1 1 1 1




3.1 Common Commands

ID_CODE Description Data Size Data Type Compliance
bit 16 to 31: Reserved (0)
bit39 bit38 bit37 bit36 bit35 bit34 bit33 bit32
27 26 25 24 23 2 a1 | Reserved
0)
1 1 1 1 1 1 1 0
bit47 bit46 bit45 bitd4 bit43 bit42 bit41 bit40
Reserved | Reserved | Reserved | Reserved | Reserved | Reserved 29 28
(0) (0) (0) 0) 0) )
0 0 0 0 0 0 1 1
bit 48 to 63: Reserved (0)
bit71 bit70 bit69 bit68 bit67 bit66 bit65 bit64
47 46 45 44 43 4 41 Res(%‘;ved
1 1 1 1 1 1 1 0
bit79 bit78 bit77 bit76 bit75 bit74 bit73 bit72
Reserved | Reserved | Reserved | Reserved | Reserved | Reserved 49 48
0) 0) 0) ©0) 0) )
0 0 0 0 0 0 1 1
bit 80 to 95: Reserved (0)
10H bit103 bit102 bit101 bit100 bit99 bit98 bit97 bit96
(Continued) 67 66 65 64 63 62 61 Res(‘(’)r)ved
1 1 1 1 1 1 1 0
bit111 bit110 bit109 bit108 bit107 bit106 bit105 bit104
Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved
(0) 0) (0) (0) (0) 0) (0) (0)
0 0 0 0 0 0 0 0
bit 112 to 127: Reserved (0)
bitl35 bitl134 bit133 bit132 bit131 bit130 bitl129 bit128
87 86 85 84 83 82 g) | Reserved
©0)
1 1 1 1 1 1 1 0
bit143 bit142 bitl41 bit140 bit139 bit138 bit137 bitl136
8F SE 8D 8C 8B 8A 89 88
1 1 1 1 1 1 1 1
bitl51 bit150 bit149 bit148 bit147 bit146 bitl45 bitl44
Reserved | Reserved | Reserved | Reserved
93 92 91 90
0) 0) 0) 0)
0 0 0 0 1 1 1 1
bit 152 to 255: Reserved (0)
. . ASCII Code
Main Device Name 32 bytes (Delimiter: 00) O
SOH Product model Example: SGDV-1R6A21A

The main device name (ASCII code)

<Notice>

To judge the device with the host device, use the device code (02H) instead of this ID_ CODE.

Main Commands
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3 Main Commands

3.1.3 Read ID Command (ID_RD: 03H)

ID_CODE Description Data Size Data Type Compliance
. ASCII Code
- Sub Device 1 Name 32 bytes (Delimiter: 00) O
Motor model Example: SGMJV-01ADA21
The name of sub device 1 (ASCII code)
Sub Device 1 Version 4 bytes Binary Data O
98H Firmware version of the motor encoder ~Example: 00000001H
The version number of sub device 1
. ASCII Code
Sub Device 2 Name 32 bytes (Delimiter: 00) O
AOH
External encoder model Example:
The name of sub device 2 (ASCII code)
Sub Device 2 Version 4 bytes Binary Data O
A8H The software version of the external encoder Example: 0000001H
The version number of sub device 2
. ASCII Code
Sub Device 3 Name 32 bytes (Delimiter: 00) O
BOH
Not supported: NULL
The name of sub device 3 (ASCII code)
Sub Device 3 Version 4 bytes Binary Data O
B8H Not supported: 0000000H
The version number of sub device 3
BCHto BFH | Reserved
. ASCII Code
o Sub Device 4 Name 32 bytes (Delimiter: 00) @]
The safety option module model
The name of sub device 4 (ASCII code)
Sub Device 4 Version 4 bytes Binary Data O
C8H The software version of the safety option module  Example: 00000001H
The version number of sub device 4
. ASCII Code
o Sub Device 5 Name 32 bytes (Delimiter: 00) O
The feedback option module model
The name of sub device 5 (ASCII code)
Sub Device 5 Version 4 bytes Binary Data O
D8H The software version of the feedback option module ~ Example: 00000001H
The version number of sub device 5
. ASCII Code
Sub Device 6 Name 32 bytes (Delimiter: 00) ©)
EOH
Reserved
The name of sub device 6 (ASCII code)
Sub Device 6 Version 4 bytes Binary Data ©)
E8H Reserved

The version number of sub device 6

Note: The ID_CODE values of COH and above are the vendor-specific area.
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3.1 Common Commands

3.1.4 Setup Device Command (CONFIG: 04H)

(1)

Data Format

Phases in which the 23 Command Common Asynchronous
Command can be Executed > Classification command command
Refer to the
Processing Time specifications of Subcommand Cannot be used
CONFIG_MOD.
CONFIG .
Byte Description
Command Response
0 04H 04H * The CONFIG command sets up devices.
* Confirm the completion of the command execution by check-
1 WDT RWDT
ing that RCMD = CONFIG (= 04H) and
2 CMD_STAT.CMDRDY = 1, and also checking the setting for
5 CMD_CTRL CMD_STAT CONFIG MOD.
« CMD_STAT:
4 CONFIG_MOD CONFIG_MOD Indefinite until the completion of the command
5
; In the following cases, an alarm will occur and the command
will not be executed.
7 * When the CONFIG_MOD data is invalid:
g CMD_ALM = 9H (A.94B)
* While in the servo ON state:
9 CMD_ALM = AH (A.95A) (In MECHATROLINK-II com-
10 munications, the servo OFF state is established and the com-
mand is executed.)
11 » While editing using SigmaWin or digital operator:
12 CMD_ALM = AH (A.95A)
13
14
15
16
17
18 Reserved Reserved
19
20
21
22
23
24
25
26
27
28
29
30
31

Main Commands
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3 Main Commands

3.1.4 Setup Device Command (CONFIG: 04H)

(2) Command Parameters

CONFIG_MOD: Configuration mode
0: Parameter re-calculation and setup, processing time: 5 seconds or less

3-12

(3)

1: Not supported (CMD_ALM = 9H (A.94B))
2: Initialization to the factory-set parameter setting values, processing time: 20 seconds or less
Turn the power OFF after completion of the process and turn it back ON.

State of Each Status during CONFIG Command Execution

The following tables show the state of each status before, during and after CONFIG command processing.

B When Re-calculating and Setting up the Parameters

Status and Output Signal Before CONFIG During CONFIG After CONFIG
Processing Processing Processing
ALM Current state Current state Current state
CMDRDY 1 0 1
M _RDY Current state Indefinite Current state
Other Statuses Current state Indefinite Current state

ALM (CNI1 Output Signal)

Current state

Current state

Current state

/S-RDY (CN1 Output Signal)

Current state

OFF

Current state

Other Output Signals

Current state

Indefinite

Current state

B When Initializing to the Factory-set Parameter Settings

Status and Output Signal Before CONFIG During CONFIG After CONFIG
Processing Processing Processing
ALM Current state Current state Current state
CMDRDY 1 0 1
M _RDY Current state 0 0
Other Statuses Current state Indefinite Current state

ALM (CNI1 Output Signal)

Current state

Current state

Current state

/S-RDY (CN1 Output Signal)

Current state

OFF

OFF

Other Output Signals

Current state

Indefinite

Current state




3.1 Common Commands

3.1.5 Read Alarm or Warning Command (ALM_RD: 05H)

(1)

Data Format

Phases in which the
Command can be Executed

2,3

Asynchronous
command

Common
command

Command
Classification

Refer to the specifi-

Processing Time cations of Subcommand Cannot be used
ALM_RD MOD
ALM_RD o
Byte Description
Command Response
0 05H 05H * The ALM_RD command reads the alarm or warning state.
1 WDT RWDT * The current alarm or _warning state is read to AL.MiDATA.
3 * Confirm the completion of the command execution by check-
ing that RCMD = ALM_RD (= 05H) and
3 CMD_CTRL S DR CMD_STAT.CMDRDY = 1, and also checking the setting for
2 ALM_RD _MOD and ALM_INDEX.
ALM_RD MOD ALM_RD MOD ) .
5 - - - - In the following cases, an alarm will occur. Do not read
; ALM_DATA in the response in these cases because the
ALM INDEX ALM INDEX ALM_DATA value will be indefinite.
7 - - * When the ALM_RD MOD data is invalid:
] CMD_ALM = 9H (A.94B)
* When the ALM_INDEX data is invalid:
9 CMD_ALM = 9H (A.94B)
10
11
12
13
14
15
16
17
18
19
Reserved ALM DATA
20 -
21
22
23
24
25
26
27
28
29
30
31
Note 1. ALM_DATA specifies an alarm using 2 bytes.

2. The alarm history arranges alarms in the order of occurrence starting from the latest alarm.
3. 0000H is set in the normal state.

Main Commands
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3 Main Commands

3.1.5 Read Alarm or Warning Command (ALM_RD: 05H)

(2) Command Parameters
The details of ALM_RD MOD are described below.

ALM_RD_MOD Description Processing Time
Current alarm/warning state . oy
0 Max. 10 items (byte 8 to 27) ylctﬂ:m communication
(OOH is set for the remaining bytes (byte 28 to 31).) Y
Alarm occurrence status history
1 (Warnings are not retained in the history.) Within 60 ms

Max. 10 items (byte 8 to 27)
(OOH is set for the remaining bytes (byte 28 to 31).)

For 2-V series SERVOPACKSs, alarm codes are defined as 2-byte data with the following configuration.

Bit 15to 12 Bit11to 0
0 Alarm code
Example: A.94B OH 94BH
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3.1 Common Commands

3.1.6 Clear Alarm or Warning Command (ALM_CLR: 06H)

(1)

Data Format

Phases in which the
Command can be Executed

2,3

Asynchronous
command

Common
command

Command
Classification

Processing Time

Refer to the
specifications of
ALM_CLR_MOD.

Subcommand Cannot be used

ALM_CLR o
Byte Description
Command Response

0 06H 06H * The ALM_CLR command clears the alarm or warning state. It
changes the state of a slave station, but does not eliminate the

! WDT RWDT cause of the alarm or warning. ALM_CLR should be used to

2 clear the state after the cause of the alarm or warning has been

3 CMD CTRL CMD_STAT eliminated.

* When a communication error (reception error) or synchronous

4 communication error (watchdog data error) occurs during syn-

5 ALM_CLR_MOD | ALM_CLR_MOD chronous communication, synchronous communication must
be recovered by using the SYNC SET command after the

6 ALM_CLR command has been executed.

7 + Confirm the completion of the command execution by check-
ing that RCMD = ALM_CLR (= 06H) and

8 CMD_STAT.CMDRDY = 1, and also checking the setting for

9 ALM CLR MOD.

10 In the following cases, an alarm will occur and the command

11 will not be executed.

B * When the ALM_CLR MOD data is invalid:
CMD_ALM = 9H (A.94B)

13 * While editing using SigmaWin or digital operator:

14 CMD_ALM = AH (A.95A)

15 Use this command with CMD CTRL.ALM CLR set to "0."

16

17

18

Reserved Reserved

19

20

21

22

23

24

25

26

27

28

29

30

31

Main Commands
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3 Main Commands

3.1.6 Clear Alarm or Warning Command (ALM_CLR: 06H)

(2) Command Parameters
The details of ALM_CLR_MOD are described below.

ALM_CLR_MOD Description Processing Time
0 Clearance of the current alarm or warning state Within 200 ms
1 Clearance of the alarm history Within 2 s




3.1 Common Commands

3.1.7 Start Synchronous Communication Command (SYNC_SET: O0DH)

Data Format

Phases in which the ’ Command Common Asynchronous
Command can be Executed Classification command command
Communication
Processing Time cycle or greater,and | Subcommand Cannot be used
5 seconds or less
SYNC_SET L
Byte Description
Command Response

0 0DH 0DH * The SYNC_SET command starts synchronous communica-
tion. The system will be in the synchronous communication

! WDT RWDT mode (phase 3) when the execution of this command is com-

2 pleted and watchdog data error detection starts.

3 CMD_CTRL CMD_STAT * It can be used to return to synchronous communication (phase
3), for example, when a shift has been made to asynchronous

4 communication (phase 2) as a result of a communication error.

3 Synchronous communication is established by taking the tran-
sition of the watchdog data (WDT) during the execution of

6 this command as the reference.

7 * Maintains this command at the master station until processing
has been completed.

8 + Confirm the completion of the command execution by check-

9 ing that RCMD = SYNC_SET (= 0DH) and
CMD_STAT.CMDRDY = 1.

10 « Ifthe system is in communication phase 2, it will establish the

11 servo OFF state and shift to communication phase 3.

B * If the system is in communication phase 3, this command will
be ignored and a normal response will be returned.

13 * If 8 or a higher COMM_ALM has occurred, the system shifts

14 to communication phase 2. In such a case, restart synchronous
communication by sending this command.

15

16 In the following case, an alarm will occur and the command will

not be executed.

17 Reserved Reserved * When editing using SigmaWin or a digital operator:

18 CMD_ALM = AH (A.95A)

19

20

21

22

23

24

25

26

27

28

29

30

31

Main Commands




3 Main Commands

3.1.8 Establish Connection Command (CONNECT: 0EH)

3.1.8 Establish Connection Command (CONNECT: OEH)
(1) Data Format

Phases in which the 1 Command Common Asynchronous
Command can be Executed Classification command command
Communication
Processing Time cycle or greater, and Subcommand Cannot be used
5 seconds or less
CONNECT L
Byte Description
Command Response
0 0EH OEH * The CONNECT command establishes a MECHATROLINK
connection. When the execution of this command has been
! WDT RWDT completed, the control of slave stations is started by means of
2 MECHATROLINK communication.
3 CMD_CTRL CMD_STAT + Confirm the completion of the command execution by check-
ing that RCMD = CONNECT (= 0EH) and
4 VER VER CMD_STAT.CMDRDY = 1, and also that the settings of VER,
5 COM MOD COM MOD COM_MODE, COM_TIME, and PROFILE _TYPE of the
- - response agree with the set data.
6 COM_TIM COM_TIM
7 PROFILE TYPE | PROFILE TYPE |[In the following cases, an alarm will occur and the system will
— — remain in communication phase 1.
8 * When the VER data is invalid:
9 CMD_ALM = 9H (A.94B)
10 * When the COM_TIM data is invalid:
CMD_ALM = 9H (A.94B)
11 + When the PROFILE_TYPE data is invalid:
B CMD_ALM = 9H (A.94B)
* When the number of transmission bytes is 32
13 and SUBCMD = 1:
14 CMD_ALM=9H (A.94B)
* While editing using SigmaWin or digital operator:
15 CMD_ALM = AH (A.95A)
16
17
18
19
Reserved Reserved
20
21
22
23
24
25
26
27
28
29
30
31
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3.1 Common Commands

(2) Command Parameters
VER: MECHATROLINK application layer version

For servo profile: VER = 30H

COM_MOD: Communication mode

bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
SUBCMD 0 0 0 DTMODE SYNCMODE 0

* SYNCMODE: Synchronization setting

1: Performs synchronous communication.

(Watchdog data error detection enabled. Synchronous communication commands can be used.)

0: Performs asynchronous communication.

(Watchdog data error detection disabled. Synchronous communication commands cannot be used.)

« DTMODE: Data transfer method

00: Single transmission

01: Consecutive transmission
10: Reserved

11: Reserved

* SUBCMD: Subcommand setting

0: Subcommand disabled
1: Subcommand enabled

COM_TIM: Communication cycle setting

Sets the number by which the transmission cycle is multiplied. This result is the setting for the communi-
cation cycle.
Setting range: 1 to 32 for software version 0020 or earlier

1 to 255 for software version 0021 or later
The set value must satisfy the following conditions.

0.25 [ms] < Transmission cycle [ms] x COM_TIME < 32 [ms]
Transmission cycle: for 0.125 ms, set a multiple of 2.

Example: When the transmission cycle is 0.5 [ms] and the communication cycle is 2 [ms]
COM_TIME =2/0.5=4

PROFILE_TYPE: Profile type setting

Sets the profile type to be used.
PROFILE TYPE = 10H (Standard servo profile)

Main Commands
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3 Main Commands

3.1.9 Disconnection Command (DISCONNECT: OFH)

3.1.9 Disconnection Command (DISCONNECT: OFH)

Data Format

Phases in which the All phases Command Common Asynchronous
Command can be Executed p Classification command command
Communication
Processing Time cycle or greater,and |  Subcommand Cannot be used
5 seconds or less
DISCONNECT L
Byte Description
Command Response

0 OFH OFH * When releasing a connection, the master station transmits the

1 DISCONNECT command for two or more communication
cycles. At this time, the slave station interrupts current pro-

2 cessing and then performs the initialization required to rees-

3 tablish the connection. It then waits for the connect
establishment request from the master station.

4 * The DISCONNECT command can be sent regardless of the

3 state of the CMD_STAT.CMDRDY bit. If the DISCONNECT
command is sent when the CMD_STAT.CMDRDY state bit is

6 0, processing is interrupted and this command is processed.

7 * Control with the command sending time of the master station
as two or more communication cycles.

8  Upon receipt of this command, the following operation is per-

9 formed.
- Shifts the communication phase to phase 1.

10 - Establishes the servo OFF state.

11 - Disables reference point setting.
- Initializes the position data.

12 * When the control power is turned OFF at the same time the

13 DISCONNECT command is sent, the response data is indefi-
nite.

14

15

16 Reserved Reserved

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31




3.1 Common Commands

3.1.10 Read Memory Command (MEM_RD: 1DH)

(1)

Data Format

Phases in which the 23 Command Common Asynchronous
Command can be Executed ’ Classification command command
Processing Time Within 200 ms Subcommand Cannot be used
MEM_RD _
Byte Description
Command Response

0 1DH 1DH * The MEM_RD command reads the data stored in virtual mem-

1 WDT RWDT :)rg by specifying the initial address and the data size for read-

2  Confirm the completion of the command execution by check-

3 CMD_CTRL CMD_STAT ing that RCMD = MEM_RD (= IDH) and

CMD_STAT.CMDRDY = 1, and also checking the setting for
4 Reserved Reserved ADDRESS, SIZE and MODE/DATA TYPE.
MODE/ MODE/
5 DATA TYPE DATA TYPE In the following cases, an alarm will occur. Do not read DATA in
— — the response in these cases because the DATA value will be

6 SIZE SIZE indefinite.

7 * When the ADDRESS data is invalid:

3 CMD_ALM =9H (A.94A)
* When the MODE/DATA_TYPE data is invalid:

9 CMD_ALM = 9H (A.94B)

m ADDRESS ADDRESS « When the SIZE data is invalid: CMD_ALM = 9H (A.94D)
* While editing using SigmaWin or digital operator:

11 CMD_ALM = AH (A.95A)

12

3 For details, refer to 3.1.11 M Method to Access Virtual Memory
Areas.

14

15

16

17

18

19

20

21

Reserved DATA

22

23

24

25

26

27

28

29

30

31

Main Commands
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3 Main Commands

3.1.10 Read Memory Command (MEM_RD: 1DH)

(2) Command Parameters
The details of MODE/DATA_TYPE are described below.

bit7 | bit6 ‘ bit5 bit4 bit3 bit2 bitl

bit0

MODE DATA TYPE

MODE = 1: Volatile memory, 2: Not supported
DATA_TYPE = 1: Byte, 2: Short, 3: Long, 4: Not supported

SIZE: Data size for reading (of type specified by DATA TYPE)
ADDRESS: Initial address for reading
DATA: Read data



3.1 Common Commands

3.1.11 Write Memory Command (MEM_WR: 1EH)

(1)

Data Format
Phases in which the 23 Command Common Asynchronous
Command can be Executed ’ Classification command command
Refer to
Processing Time '.E xecuting the Subcommand Cannot be used
Adjustment Oper-
ation.
MEM_WR o
Byte Description
Command Response
0 1EH 1EH * The MEM_WR command writes the data in virtual memory
1 WDT RWDT by .spemfymg the initial address, the data size and the data for
writing.
2 * This command provides an adjustment function equivalent to
3 CMD_CTRL CMD_STAT that of the ADJ command of the MECHATROLINK-II com-
patible profile.
4 Reserved Reserved * Confirm the completion of the command execution by check-
MODE/ MODE/ ing that RCMD = MEM_WR (= 1EH) and
5 DATA TYPE DATA TYPE CMD_STAT.CMDRDY = 1, and also checking the setting for
S - - ADDRESS, SIZE, MODE/DATA TYPE and DATA.
SIZE SIZE . :
7 In the following cases, an alarm will occur and the command
3 will not be executed.
* When the ADDRESS data is invalid:
9 CMD_ALM =9H (A.94A)
m ADDRESS ADDRESS « When the MODE/DATA_TYPE data is invalid:
CMD_ALM = 9H (A.94B)
11 « When the SIZE data is invalid: CMD_ALM = 9H (A.94D)
12 * When the DATA data is invalid:CMD_ALM = 9H (A.94B)
] » When the conditions for executing the adjustment operation in
3 the next page are not satisfied: CMD_ ALM=AH (A.95A)
14 » While editing using SigmaWin or digital operator:
15 CMD_ALM = AH (A.95A)
16 For details, refer to ® Method to Access Virtual Memory Areas.
17
18
19
20
21
DATA DATA
22
23
24
25
26
27
28
29
30
31
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3 Main Commands

3.1.11 Write Memory Command (MEM_WR: 1EH)

(2)

Command Parameters
The details of MODE/DATA_TYPE are described below.

bit7 | bit6 ‘ bit5 bit4 bit3 ‘ bit2 bitl bit0

MODE

DATA TYPE

MODE = 1: Volatile memory, 2: Non-volatile memory (Non-volatile memory can be selected only for
common parameters)
DATA_TYPE = 1: Byte, 2: Short, 3: Long, 4: Not supported

SIZE: Data size for writing (type specified by DATA TYPE)
ADDRESS: Initial address for writing
DATA: Data to be written

B Executing the Adjustment Operation

The table below lists the adjustment operations that can be executed.

Adjustment Request | Preparation before | Processing Execution Conditions
Code Execution Time

Normal mode 0000H None 200 ms max. |—

Parameter initial Initialization impossible while the servo is ON.

ization 1005H None 20 s max. After initialization, the power supply must be
turned OFF and then ON again.
When using an incremental encoder, impossible

Absolute encoder . to reset the encoder while the servo is ON.

1008H Required 5 s max. .

reset After execution, the power supply must be
turned OFF and then ON again.

Automatic offset Adjustment is disabled:

adjustment of » While the main circuit power supply is OFF

motor current 100EH None 3§ max. * While the servo is ON

detection signals  While the servomotor is running
When using an incremental encoder, the setting

. .. is disabled unless A.CCO (Multiturn limit dis-
Multiturn limit .
settin 1013H Required 5 s max. agreement) occurs.
& After execution, the power supply must be

turned OFF and then ON again.

* Details of Command for Adjustment
1. Send the following data and set the request code of the adjustment to be executed.

Command = MEM_WR

ADDRESS = 80004000H

MODE/DATA TYPE = 12H

SIZE = 0001H

DATA = Request code of the adjustment to be executed

To confirm the completion of the execution, check that CMDRDY = 1. If an error occurs, carry out the
operation in step 4 to abort execution.

2. For adjustment that requires a preparation process in the table, send the following data.

Command = MEM_WR

ADDRESS = 80004002H

MODE/DATA TYPE = 12H

SIZE = 0001H

DATA = 0002H

To confirm the completion of the execution, check that CMDRDY = 1. If an error occurs, carry out the
operation in step 4 to abort execution.



3.1 Common Commands

3. Send the following data to execute adjustment.

Command = MEM_WR
ADDRESS = 80004002H

MODE/DATA TYPE = 12H

SIZE = 0001H
DATA = 0001H

To confirm the completion of the execution, check that CMDRDY = 1. If an error occurs, carry out the
operation in step 4 to abort execution.

4. Send the following data to abort the execution.

Command = MEM_WR
ADDRESS = 80004000H

MODE/DATA TYPE = 12H

SIZE = 0001H
DATA = 0000H

To confirm the completion of the execution, check that CMDRDY = 1.

B Method to Access Virtual Memory Areas

For the information on the allocation of virtual memory areas, refer to Chapter 9 Virtual Memory Space.

The details of the units (DATA_TYPE) for accessing the virtual memory areas are described below.

Area Name Details DATA_TYPE SIZE* Accessible/inaccessible
) Reserved Inaccessible
Vendor-specific area - i
Register area Short, long Number of data Accessible
Reserved Reserved Inaccessible
Common parameter area Common Long Number of data Accessible
parameters
Reserved )
ID area D Byte, short, long Number of data Accessible

#  Set the number of data of the data type specified by DATA_TYPE.

The details of CMD_ALM of the MEM_RD/MEM_WR command are described below.

CMD_ALM

Displayed Code

Error Details

9H

A.94A

When an initial address outside the defined areas is specified

When an address within the reserved ranges of common parameter or vendor-specific
areas is specified

When a value other than a multiple of the data size specified in DATA TYPE is set
for ADDRESS

A.94B

When the MODE or DATA TYPE data is invalid

A.94D

When the initial address is within the defined areas but the specified size goes beyond
those areas

When a data size beyond the specification of the command format is set for SIZE

Main Commands
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3 Main Commands

3.2.1 Table of Servo Commands

3.2 Servo Commands

3.2.1 Table of Servo Commands

The following table shows the servo commands.

Command Code

Profile (Hex.) Command Operation Compliance”
20 POS_SET Set coordinates @)
21 BRK ON Request for applying brake
22 BRK_OFF Release brake ©)
23 SENS ON Request for turning sensor ON O
24 SENS OFF Request for turning sensor OFF @)
30 SMON Monitor servo status @)
31 SV_ON Servo ON @)
32 SV_OFF Servo OFF O
34 INTERPOLATE Interpolation ©)

Standard

Servo 35 POSING Positioning O
36 FEED Constant speed feed @)
37 EX_FEED El(;sLilttioning at constant speed by external o
39 EX POSING Positioning by external input O
3A ZRET Zero point return O
3C VELCTRL Velocity control O
3D TRQCTRL Torque (force) control O
40 SVPRM_RD Read servo parameter A
41 SVPRM_ WR Write servo parameter O

* Indicates the compliance status.
O: Possible

A : Possible with specification restrictions (Refer to the subsection describing each command for the details of the

restrictions.)
X : Not possible



3.2 Servo Commands

3.2.2 Set Coordinates Command (POS_SET: 20H)

(1)

Data Format

Phases in which the 23 Command Common motion Asynchronous
Command can be Executed ’ Classification command command
Within
Processing Time communication Subcommand Cannot be used
cycle
POS_SET L
Byte Description
Command Response
0 20H 20H * The POS_SET command sets the coordinate system for the
slave station. Specify the type of coordinates with the monitor
! WDT RWDT selection code using POS_SEL.
2 * This command also provides a function to set the reference
3 CMD_CTRL CMD_STAT point. Specifying this command after setting REFE = 1 sets
the machine zero point according to the coordinate setting val-
4 ues and enables the stroke check (software limit) function.
5 * Confirm the completion of the command execution by check-
SVCMD_CTRL SVCMD_STAT ing that RCMD = POS_SET (= 20H) and
6 CMD_STAT.CMDRDY = 1, and also checking the setting for
7 POS_SEL and POS_DATA.
8 In the following case, an alarm will occur and the command will
9 not be executed.
10 SVCMD_IO SVCMD_IO * When the POS_SET MOD data is invalid:
CMD_ALM = 9H (A.94B)
11
12
13
” POS_SET MOD POS_SET MOD
15
16
17
3 POS_DATA POS _DATA
19
20
21
MONITORI1
22
23
24
25
Reserved MONITOR2
26
27
28
29
MONITOR3
30
31
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3 Main Commands

3.2.2 Set Coordinates Command (POS_SET: 20H)

(2) Command Parameters
POS_SET MOD: Coordinates Setting Mode

bit7 bit6 bit5 bit4 bit3 | bit2 | bitl ‘ bit0

REFE 0 0 0 POS_SEL

bitl5 bit14 bit13 ‘ bit12 ‘ bitl1 | bit10 | bit9 ‘ bit8
Reserved

bit23 bit22 bit21 ‘ bit20 ‘ bit19 | bit18 | bitl7 ‘ bit16
Reserved

bit31 bit30 bit29 ‘ bit28 ‘ bit27 | bit26 | bit25 ‘ bit24
Reserved

* POS_SEL: Select coordinates system (specify using the monitor selection code).

When APOS (feedback position of the machine coordinates system) = 0 is selected, the command/
machine coordinates system is set at POS_DATA.

* REFE: Enable/Disable setting of reference point

0: Disables setting of a reference point.

1: Enables setting of a reference point. The coordinate reference point setting is confirmed and the
ZPOINT (zero point position) and software limit become effective.

* POS_DATA: Coordinates set value

« Set the reserved bits to "0."



3.2 Servo Commands

3.2.3 Apply Brake Command (BRK_ON: 21H)

Data Format

Phases in which the 23 Command Servo standard | Asynchronous com-
Command can be Executed ’ Classification command mand
Within
Processing Time communication Subcommand Cannot be used
cycle
BRK_ON _
Byte Description
Command Response
0 21H 21H * The BRK ON command outputs a brake operation signal.
* Confirm the completion of the command execution by check-
1 DT RWDT
W W ing that RCMD = BRK_ON (= 21H) and
2 MD CTRL MD STAT CMD_STAT.CMDRDY =1.
3 CMD_C CMD_S * Valid only in the servo OFF state.
* This command is enabled when Pn50F.2 is set to a value other
4 than "0" (allocation of /BK).
5
S SVCMD_CTRL SVCMD_STAT
7
8
9
m SVCMD 10 SVCMD _10
11
12
13 CPRM_SEL _
14 MONI1
15
16
17 CPRM_SEL _
18 MON?2
19
20
21
Reserved MONITOR1
22
23
24
25
MONITOR2
26
27
28
29
MONITOR3
30
31
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3 Main Commands

3.2.4 Release Brake Command (BRK_OFF: 22H)

3.2.4 Release Brake Command (BRK_OFF: 22H)

Data Format

Phases in which the 23 Command Servo standard Asynchronous
Command can be Executed ’ Classification command command
Within
Processing Time communication Subcommand Cannot be used
cycle
BRK_OFF e
Byte Description
Command Response
0 22H 22H * The BRK OFF command releases the brake.
+ Confirm the completion of the command execution by check-
1 DT RWDT
w W ing that RCMD = BRK_OFF (= 22H) and
2 MD CTRL MD STAT CMD_STAT.CMDRDY = 1.
3 CMD_C CMD_S * This command is enabled when Pn50F.2 is set to a value other
7 than "0" (allocation of /BK).
5
S SVCMD_CTRL SVCMD_STAT
7
8
9
0 SVCMD IO SVCMD 10
11
12
13 CPRM_SEL _
14 MONI1
15
16
17 CPRM_SEL _
18 MON?2
19
20
21
Reserved MONITOR1
22
23
24
25
MONITOR2
26
27
28
29
MONITOR3
30
31




3.2 Servo Commands

B Brake Signal Output Timing

BRK_ON

f

/BK

Within 2 ms )
BRK_OFF

/BK

|
|
Within 2 ms :

+ BRK_ON and BRK_OFF commands are always valid as command as long as no
warning occurs.
IMPORTANT » Always make sure of the status of brake control command when using BRK_ON or
BRK_OFF command.
Sending BRK_OFF command while the servomotor is being powered (servo ON) will not
change the operation status. However, it is very dangerous to send SV_OFF command
in the above status since the brake is kept released.

o * Normally, brake signals are controlled by the SERVOPACK parameters.

Operation for MECHATROLINK Communications Errors

If any of the MECHATROLINK communications errors listed in the following table occurs when the brake

signal is being controlled by the BRK OFF or BRK ON command, the brake signal will be output according
to the setting of Pn884.0 (MECHATROLINK communications error operation setting parameter). If any other
alarm occurs, the status that is set for the BRK_ON or BRK OFF command will be maintained regardless of

the setting of Pn884.0.

Note: Software version 0029 or higher is required to use this function.You can confirm the software version in Fn012.
For details, refer to 6.14 Sofiware Version Display (Fn012) in the 2-V Series User's Manual Design and Mainte-
nance Rotational Motor/MECHATROLINK-III Communications Reference (Manual No. SIEP S800000 64).

Alarm Number Alarm Name

A.E50 MECHATROLINK Synchronization Error

A.E60 MECHATROLINK Communications Error (Reception error)

A.E61 MECHATROLINK Transmission Cycle Error (Synchronization interval error)
A.E62 MECHATROLINK Communications Error (FCS error)

A.E63 MECHATROLINK Synchronization Frame Not Received Alarm

Parameter Setting
Set the operation for a MECHATROLINK communications error using the following parameter.

Parameter Meaning When Enabled | Classification
n.O0O00 Keep status at error occurrence in accordance with the
Pn884 |[Factory setting] | selected braking command (BRK_ON or BRK_OFF). | ' ymmediately Setup
n.O0O01 Enables the holding brake.
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3.2.4 Release Brake Command (BRK_OFF: 22H)

3-32

 Brake Signal Timing Charts for MECHATROLINK Communications Error Operation Settings

*« When Pn884.0 is set to 0 or for software version 0028 or lower

Command  NOP »( BRK_OFF % SV_ON

Alarm status / ( Normal status Alarm status

Servo status \ OFF | ON OFF

Brake signal (/BK) ON OFF

* When Pn884.0 is set to 1
The following timing chart applies when a MECHATROLINK communications error-related alarm occurs.

Command  NOP > BRK_OFFX  SV_ON

Communications / @)rmal status Alarm status
error-related alarm \‘
Servo status \ OFF | ON OFF

Brake signal /BK)  ON OFF o ON

The following timing chart applies when any alarm other than a MECHATROLINK communications error-
related alarm occurs.

Command  NOP »BRK_OFF %  SV_ON

Any alarm other than / (
a communications Normal status Alarm status
error-related alarm \
Servo status OFF | ON OFF
Brake signal (/BK) ON OFF




3.2 Servo Commands

3.2.5 Turn Sensor ON Command (SENS_ON: 23H)

Data Format

Phases in which the 23 Command Common Asynchronous
Command can be Executed ’ Classification command command
Processing Time Within 2 s Subcommand Cannot be used
SENS_ON L
Byte Description
Command Response
0 23H 23H » The SENS_ON command is the sensor information initializa-
tion request command. It initializes the sensor.
1 WDT RWDT
W * Confirm the completion of the command execution by check-
2 ing that RCMD = SENS_ON (= 23H) and
3 CMD_CTRL CMD_STAT CMD_STAT.CMDRDY = 1.
* CPRM_SEL _MONI1/CPRM_SEL_MON2:
4 Monitor data can be selected by changing the common param-
5 eter setting. For details, refer to Chapter 8 Common Parame-
SVCMD_CTRL SVCMD_STAT ters.
6 * When an absolute encoder is used, the initial position is
7 acquired from the encoder.
The current position is taken to be: acquired encoder position
8 + zero point position offset (common parameter 23).
9 The coordinate reference point setting is confirmed and the
SVCMD 10 SVCMD 10 ZPOINT (zero point position) and software limit become
10 effective.
11 * When an incremental encoder is used, only a response is
o returned without processing.
13 CPRM_SEL _
14 MONI1
15
16
17 CPRM_SEL _
18 MON?2
19
20
21
Reserved MONITORI1
22
23
24
25
MONITOR2
26
27
28
29
MONITOR3
30
31
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3.2.6 Turn Sensor OFF Command (SENS_OFF: 24H)

3.2.6 Turn Sensor OFF Command (SENS_OFF: 24H)

Data Format

Phases in which the 23 Command Common Asynchronous
Command can be Executed ’ Classification command command
Processing Time Within 2 s Subcommand Cannot be used
SENS_OFF o
Byte Description
Command Response
0 24H 24H » The SENS OFF command is the sensor power OFF request
command. It is used to turn OFF the power to the sensor.
1 WDT RWDT
+ Confirm the completion of the command execution by check-
2 ing that RCMD = SENS_OFF (= 24H) and
3 CMD_CTRL CMD_STAT CMD_STAT.CMDRDY = 1.
« CPRM_SEL _MON1/CPRM_SEL MON2:
4 Monitor data can be selected by changing the common param-
5 eter setting. For details, refer to Chapter 8 Common Parame-
SVCMD_CTRL SVCMD_STAT ters.
6 * When an absolute encoder is used the position data is indefi-
7 nite. "0" is set for POS_RDY.
The coordinate reference point setting becomes invalid and
8 the ZPOINT (zero point position) and software limit also
9 become invalid.
n SVCMD_IO SVCMD_IO + When an incremental encoder is used, only a response is
returned without processing.
11
12 In the following case, an alarm will occur and the command will
not be executed.
13 CPRM _SEL_ | * In the servo ON state: CMD_ALM = AH (A.95A)
14 MONI1
15
16
17 CPRM_SEL_
18 MON2
19
20
21
Reserved MONITORI1
22
23
24
25
MONITOR2
26
27
28
29
MONITOR3
30
31
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3.2.7 Servo Status Monitor Command (SMON: 30H)

Data Format
Phases in which the 23 Command Servo standard Asynchronous
Command can be Executed ’ Classification command command
Within
Processing Time communication Subcommand Can be used
cycle
SMON L
Byte Description
Command Response
0 30H 30H * The SMON command reads the alarms, status, and monitor
information (position, speed, output, torque (force), etc.) spec-
! WDT RWDT ified in monitor setting, and the state of the I/O signals of the
2 servo drive.
3 CMD_CTRL CMD_STAT * Confirm the completion of the command execution by check-
ing that RCMD = SMON (= 30H) and
4 CMD_STAT.CMDRDY =1.
5 « CPRM_SEL_MONI1/CPRM_SEL_MON2:
SVCMD_CTRL SVCMD_STAT Monitor data can be selected by changing the common param-
6 eter setting. For details, refer to Chapter 8 Common Parame-
7 ters.
8
9
m SVCMD 10 SVCMD _I0
11
12
13 CPRM_SEL _
14 MON1
15
16
17 CPRM_SEL _
18 MON2
19
20
21
Reserved MONITORI1
22
23
24
25
MONITOR2
26
27
28
29
MONITOR3
30
31
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3.2.8 Servo ON Command (SV_ON: 31H)

3.2.8 Servo ON Command (SV_ON: 31H)

Data Format

Phases in which the 23 Command Servo standard Asynchronous
Command can be Executed ’ Classification command command
Processing Time Normally 50 ms Subcommand Can be used
(10 s max.)
SV_ON o
Byte Description
Command Response
0 31H 31H * The SV_ON command supplies the power to the servomotor
and makes it ready for operation.
1 WDT RWDT . .
* Confirm the completion of the command execution by check-
2 ing that RCMD = SV_ON (= 31H) and
3 CMD_CTRL CMD_STAT CMD_STAT.CMDRDY = 1.
« CPRM_SEL_MONI/CPRM_SEL_MON2:
4 Monitor data can be selected by changing the common param-
5 eter setting. For details, refer to Chapter 8 Common Parame-
SVCMD CTRL | SVCMD STAT ters.
6 * To establish the servo ON state after a warning has occurred,
7 send a command other than SV_ON, such as the SV_OFF
command, and then send the SV_ON command.
8 * Upon completion of execution of this command, the reference
9 position (CPOS) must be read, and the controller coordinate
0 SVCMD_IO SVCMD_IO system must be set up.
* Confirm that M_RDY = 1 before sending this command.
11
12 In the following cases, AH (A.95A) will be set for CMD ALM
and the command will not be executed.
13 CPRM_SEL_ |« When an alarm (COM_ALM = 8H or greater, or D ALM = 1)
14 MONI1 has occurred
15 * When PON =0
* When the execution of the SENS_ON command has not com-
16 pleted with an absolute encoder used
17 CPRM SEL « When ESTP (HWBB signal off) = 1"
13 MON2 * When parameters have been initialized
19
20
21
Reserved MONITOR1
22
23
24
25
MONITOR2
26
27
28
29
MONITOR3
30
31

*

The HWBB function cannot be used with DC power input -V series SERVOPACKs (SGDV-OOOE21).



3.2 Servo Commands

3.2.9 Servo OFF Command (SV_OFF: 32H)

Data Format
Phases in which the 23 Command Servo standard Asynchronous
Command can be Executed ’ Classification command command
Time set with
Processing Time Pn506 Subcommand Can be used
500 ms max.
SV_OFF L
Byte Description
Command Response
0 32H 32H * The SV_OFF command shuts the power to the servomotor.
+ Confirm the completion of the command execution by check-
1 WDT RWDT .
ing that RCMD = SV_OFF (= 32H) and
2 MD CTRL MD STAT CMD_STAT.CMDRDY =1.
3 CMD_C CMD_S « CPRM_SEL_MONI/CPRM_SEL_MON2:
Monitor data can be selected by changing the common param-
4 eter setting. For details, refer to Chapter 8 Common Parame-
5 ters.
SVCMD_CTRL SVCMD_STAT | « When Pn829 (SVOFF waiting time at deceleration to a stop)
6 is set to a value other than "0", the servo will be turned OFF
7 after the servomotor decelerates to a stop according to the
deceleration constant for stopping set by the parameter. (The
8 servomotor decelerates to a stop in position control mode.)
9 * When Pn829 (SVOFF waiting time at deceleration to a stop)
m SVCMD_IO SVCMD_IO is set to "0", the servo will be turned OFF immediately after
reception of this command (default setting).
11 (The control mode before receiving the SV_OFF command
2 remains unchanged.)
* Executing the SV_OFF command will cancel the speed refer-
13 CPRM SEL ence, speed feedforward, torque (force) feedforward, and
12 MON1 torque (force) limits set by a position/speed control command.
15
16
17 CPRM_SEL
18 MON2
19
20
21
Reserved MONITOR1
22
23
24
25
MONITOR2
26
27
28
29
MONITOR3
30
31
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3.2.9 Servo OFF Command (SV_OFF: 32H)

B Related Parameters

Parameter No. Description
Pn829 SVOFF waiting time at deceleration to a stop
Pn827 (Pn840) Linear deceleration constant for stopping

Parameter numbers in parentheses are those when Pn833 = 1.

SV_OFF
command

Motor speed

Servo ON
state

S~
S~
~

SV_

OFF command

Deceleration according
to the setting of Pn827
~

.7\ Stop by applying dynamic

N brake or coasting to a stop

Servo ON

Servo OFF




3.2 Servo Commands

3.2.10 Interpolation Command (INTERPOLATE: 34H)

Data Format

Phases in which the 3 Command Servo standard Synchronous
Command can be Executed Classification command command
Within
Processing Time communication Subcommand Can be used
cycle
INTERPOLATE
Byte Description
Command Response
0 34H 34H * The INTERPOLATE command performs interpolation feed-
ing by specifying the interpolation positions every communi-
! WDT RWDT cation cycle set in the CONNECT command.
2  Confirm the completion of the command execution by check-
3 CMD_CTRL CMD_STAT ing that RCMD = INTERPOLATE (= 34H) and
CMD_STAT.CMDRDY = 1.
4 + Confirm motion reference output completion by checking that
5 SVCMD IO.DEN = 1, and the completion of positioning by
SVCMD_CTRL SVCMD_STAT checking that SVCMD_IO.PSET = 1.
6 * CPRM_SEL _MONI1/CPRM_SEL MON2:
7 Monitor data can be selected by changing the common param-
eter setting. For details, refer to Chapter 8§ Common Parame-
8 ters.
9
10 SVCMD_IO SVCMD_IO <Notes on using the command>
* TPOS (target position):
11 Set the target position with a signed value.
12 * VFF (velocity feedforward):
Set the speed feedforward value with a signed value.
13 TPOS CPRM_SEL _ Use it as a speed feedforward function.
14 MONI1 * TFF (torque (force) feedforward):
Set the torque (force) feedforward value with a signed value.
15 Use it as a torque (force) feedforward function.
16 * TLIM (torque (force) limit):
1 Set the torque (force) limit with an unsigned value.
’ VFF CPRM_SEL_ * For the information on the settings of the above reference
18 MON2 data, refer to 3.2.20 Motion Command Data Setting Method.
19 * For the units of command values set in the command area,
refer to 2.7.2 Specifying Units.
20
21 In the following cases, an alarm will occur and the command
TFF MONITORI1 will not be executed.
22 * When used in communication phase 2:
23 CMD_ALM = CH (A.97A)
22 * In the servo OFF state: CMD_ALM = AH (A.95A)
* When the difference relative to the previous TPOS exceeds
25 the limit value: CMD_ALM = 9H (A.94B)
Reserved MONITOR2 I . .
26 n the following cases, an alarm will occur and the relevant
value will be clamped at the limit value.
27 * When the VFF data is invalid: CMD_ALM = 1H (A.94B)
28 * When the TFF data is invalid: CMD_ALM = 1H (A.94B)
29
TLIM MONITOR3
30
31

Main Commands

3-39



3-40

3 Main Commands

3.2.11 Positioning Command (POSING: 35H)

3.2.11 Positioning Command (POSING: 35H)

Data Format

Phases in which the 23 Command Servo standard Asynchronous
Command can be Executed ’ Classification command command
Within
Processing Time communication Subcommand Can be used
cycle
POSING o
Byte Description
Command Response
0 35H 35H * The POSING command executes positioning to the specified
position.
1 WDT RWDT « Positioning is executed to the target position (P1) at the posi-
5 tioning speed.
 Confirm the completion of the command execution by checking
3 CMD_CTRL CMD_STAT that RCMD = POSING (= 35H) and CMD_STAT.CMDRDY =
1.
4 + Confirm motion reference output completion by checking that
SVCMD _IO.DEN = 1, and the completion of positioning by
5 checking that SVCMD_IO.PSET = 1.
SVCMD_CTRL SVCMD _STAT | « Confirm the completion of the cancellation of the command by
6 checking that RCMD = POSING (= 35H),
7 CMD_STAT.CMDRDY =1 and
SVCMD_STAT.CMD CANCEL CMP = 1.
8  Confirm the completion of pausing of the command by check-
ing that RCMD = POSING (= 35H), CMD_STAT.CMDRDY =
9 1 and SVCMD_STAT.CMD PAUSE CMP = 1.
SVCMD_IO SVCMD_IO « CPRM_SEL_MONI1/CPRM_SEL_MON2:
10 Monitor data can be selected by changing the common parame-
1 ter setting. For details, refer to Chapter 8§ Common Parameters.
12 <Notes on using the command>
» TPOS (target position):
13 CPRM SEL Set the target position with a signed value.
14 TPOS MON1 » TSPD (target speed):
Set the target speed with an unsigned value.
15 * ACCR (acceleration):
Set the acceleration with an unsigned value.
16 * DECR (deceleration):
Set the deceleration with an unsigned value.
17 CPRM SEL When both ACCR and DECR are "0", acceleration/deceleration
TSPD MON2 is performed according to the parameter settings.
18 To perform two-step acceleration/deceleration, set both ACCR
19 and DECR to "0." For details, refer to 6.1.2 Positioning Com-
mand.
20 * TLIM (torque (force) limit):
Set the torque (force) limit with an unsigned value.
21 When not applying the torque (force) limit, set the maximum
ACCR MONITORI1 value.
22 * For the information on the settings of the above reference data,
23 refer to 3.2.20 Motion Command Data Setting Method.
« For the units of command values set in the command area, refer
24 to 2.7.2 Specifying Units.
25 In the following cases, an alarm will occur and the command will
DECR MONITOR2 not be executed.
26 « In the servo OFF state: CMD_ALM = AH (A.95A)
27 * When the TSPD data is invalid:
CMD_ALM = 9H (A.94B)
28 * When the ACCR or DECR data is invalid:
CMD_ALM = 9H (A.94B)
29 * When either of the ACCR or DECR data is set to "0":
TLIM MONITOR3 CMD_ALM =9H (A.94B)
30 - . .
In the following case, an alarm will occur and the relevant value
31 will be clamped at the limit value.
* When the TLIM data is invalid: CMD_ALM = 1H (A.94B)
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Speed 4

Positioning speed

Time
| .

>

P1
(Target position)
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3.2.12 Feed Command (FEED: 36H)

3.2.12 Feed Command (FEED: 36H)

Data Format

Phases in which the 23 Command Servo standard Asynchronous
Command can be Executed ’ Classification command command
Within
Processing Time communication Subcommand Can be used
cycle
FEED
Byte Description
Command Response
0 36H 36H * The FEED command performs constant speed feed control at
the specified feed speed.
! WDT RWDT * To change the speed and direction of feed, change the feed
2 speed setting.
CMD_CTRL CMD_STAT * To cancel constant speed feed, set
3 SVCMD_CTRL.CMD CANCEL to "1."
4 * To pause constant speed feed, set
SVCMD_CTRL.CMD_PAUSE to "1."
5 + Confirm the completion of the cancellation of the command by
S SVCMD_CTRL | SVCMD_STAT | cpecking that RCMD = FEED (= 36H), CMD_STAT.CMDRDY
=1and SVCMD_STAT.CMD_CANCEL CMP = 1.
7 Confirm motion reference output completion by checking that
SVCMD _IO.DEN = 1, and the completion of positioning by
8 checking that SVCMD _10.PSET = 1.
9  Confirm the completion of pausing of the command by check-
10 - - and SVCMD_STAT.CMD_PAUSE_CMP = 1.
+ CPRM_SEL _MONI1/CPRM_SEL MON2:
11 Monitor data can be selected by changing the common parame-
12 ter setting. For details, refer to Chapter 8 Common Parameters.
13 CPRM SEL <Notes on using the command>
T Reserved MON1 » TSPD (target speed):
Set the target speed with a signed value.
15 * ACCR (acceleration):
Set the acceleration with an unsigned value.
16 * DECR (deceleration):
17 Set the deceleration with an unsigned value.
TSPD CPRM_SEL_ * When both ACCR and DECR are "0", acceleration/deceleration
18 MON2 is performed according to the parameter settings.
To perform two-step acceleration/deceleration, set both ACCR
19 and DECR to "0." For details, refer to 6.1.2 Positioning Com-
20 mand.
* TLIM (torque (force) limit):
21 Set the torque (force) limit with an unsigned value.
ACCR MONITOR1 « For the information on the settings of the above reference data,
22 refer to 3.2.20 Motion Command Data Setting Method.
23 « For the units of command values set in the command area, refer
to 2.7.2 Specifying Units.
24
25 In the following cases, an alarm will occur and the command will
DECR MONITOR2 not be executed.
26 * In the servo OFF state: CMD_ALM = AH (A.95A)
* When the TSPD data is invalid: CMD_ALM = 9H (A.94B)
27 * When the ACCR or DECR data is invalid:
28 CMD_ALM = 9H (A.94B)
* When either of the ACCR or DECR data is set to "0":
29 CMD_ALM = 9H (A.94B)
TLIM MONITOR3 In the following case, an alarm will occur and the relevant value
30 . .
will be clamped at the limit value.
31 * When the TLIM data is invalid: CMD_ALM = 1H (A.94B)




3.2 Servo Commands

Speed 4

Feed speed

\/ SVCMD_CTRL.CANCEL = 1

|
|
|
|
I Time

| »

A
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3.2.13 External Input Feed Command (EX_FEED: 37H)

3.2.13 External Input Feed Command (EX_FEED: 37H)

(1)

Data Format

Phases in which the 23 Command Servo standard Asynchronous
Command can be Executed ’ Classification command command
Within
Processing Time communication Subcommand Can be used
cycle
EX_FEED _r
Byte Command Response Description
0 37H 37H * The EX FEED command performs positioning in response to the
input of the external positioning signal during constant speed
1 WDT RWDT feed at the specified feed speed.
* To change the speed and direction of feed, change the feed speed
2 setting.
CMD_CTRL CMD_STAT | * To pause external input feed, set SVCMD_CTRL.CMD_PAUSE
3 to "1."
 Confirm the completion of the command execution by checking
4 that RCMD = EX_FEED (= 37H) and CMD_STAT.CMDRDY =
1.
5 * To cancel the constant speed feed, set
SVCMD_CTRL | SVCMD_STAT | SVCMD_CTRL.CMD_CANCEL to "1."
6  Confirm the completion of latching by the latch signal by check-
ing that SVCMD_CTRL.L CMP1 = 1.
7 + Confirm motion reference output completion by checking that
SVCMD_CTRL.DEN = 1, and the completion of positioning by
8 checking that SVCMD_CTRL.PSET = 1.
9 * Confirm t};le completion of the cancellation of the command by
checking that RCMD = EX FEED (= 37H),
0 SVCMD_IO SVEMD_IO | (i AT CMDRDY = T and
SVCMD_STAT.CMD_CANCEL_CMP = 1.
11 + Confirm the completion of pausing of the command by checking
that RCMD = EX FEED (= 37H), CMD_STAT.CMDRDY =1
12 and SVCMD_STAT.CMD_PAUSE_CMP = 1.
* CPRM_SEL_MONI1/CPRM_SEL_MON?2:
13 Monitor data can be selected by changing the common parameter
Reserved CPRM_SEL_ setting. For details, refer to Chapter 8 Common Parameters.
14 MONI
<Notes on using the command>
15 * To send this command, select the latch signal with LT SEL1 of
SVCMD_CTRL and output the latch request by setting
16 LT REQl =1.
» TSPD (target speed):
17 CPRM SEL Set the target speed with a signed value.
TSPD MON2 = | * ACCR (acceleration):
18 Set the acceleration with an unsigned value.
19 * DECR (deceleration):
Set the deceleration with an unsigned value.
20 * When both ACCR and DECR are "0", acceleration/deceleration
is performed according to the parameter settings.
21 To perform two-step acceleration/deceleration, set both ACCR
ACCR MONITOR1 and DECR to "0." For details, refer to 6.1.2 Positioning Com-
22 mand.
* TLIM (torque (force) limit):
23 Set the torque (force) limit with an unsigned value.
* For the information on the settings of the above reference data,
24 refer to 3.2.20 Motion Command Data Setting Method.
* For the units of command values set in the command area, refer
25 DECR MONITOR2 to 2.7.2 Specifying Units.
26 In the following cases, an alarm will occur and the command will
27 not be executed.
* In the servo OFF state: CMD_ALM = AH (A.95A)
28 » When the TSPD data is invalid: CMD_ALM = 9H (A.94B)
* When the ACCR or DECR data is invalid:
29 CMD_ALM = 9H (A.94B)
TLIM MONITOR3 | In the following case, an alarm will occur and the relevant value
30 will be clamped at the limit value.
31 * When the TLIM data is invalid: CMD_ALM = 1H (A.94B)
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(2) Operating Sequence

The following describes the operating sequence for external input positioning operation using the EX FEED
command.

1. The master station sends the EX FEED command. It selects the latch signal with LT _SELI1 of
SVCMD_CTRL and outputs the latch request by setting LT REQ1 =1.

2. The slave station starts feeding at the specified speed when it receives the EX FEED command. At the
same time, it enters the external signal positioning mode.

3. When the external positioning signal is input, the slave station sets latch completion status L CMP1 to "1"
to notify the master station that current position latching by the external positioning signal is completed.

4. The slave station calculates "(External input positioning target P3) = (Position P2 latched by the external
positioning signal) + (Travel distance for external input positioning (common parameter 83))" and performs
positioning to external input positioning target P3.

5. After the completion of motion reference output to move the device to target position P3, the slave station
sets the motion reference output completed flag (DEN) to "1" to notify the master station of the completion
of motion reference output to move the device to target position P3.

Speed A
P2 (latched position data)
Feed speed | SVCMD_CTRL.CANCEL =1
P3
External positioning
final travel distance
Time
>
External positioning signal |_|
Note:

* To cancel the external input feed, set SVCMD_CTRL.CMD_CANCEL to "1."
» The motion direction after latching is determined by the sign of the value set for the external positioning final
travel distance.
If the final travel distance for external positioning is a positive value:
* After latching during motion in the positive direction, the motor rotates in the positive direction (the same
direction) for positioning.
« After latching during motion in the negative direction, the motor rotates in the positive direction (the reverse
direction) for positioning.
If the final travel distance for external positioning is a negative value:
* After latching during motion in the positive direction, the motor rotates in the negative direction (the reverse
direction) for positioning.
« After latching during motion in the negative direction, the motor rotates in the negative direction (the same
direction) for positioning.
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3.2.14 External Input Positioning Command (EX_POSING: 39H)

3.2.14 External Input Positioning Command (EX_POSING: 39H)

(1)

Data Format
Phases in which the 23 Command Servo standard Asynchronous
Command can be Executed ’ Classification command command
Within
Processing Time communication Subcommand Can be used
cycle
EX_POSING
Byte = Description
Command Response
0 39H 39H * The EX POSING command performs positioning in response
to the input of the external positioning signal.
1 WDT RWDT « To pause the external input positioning, set
SVCMD_CTRL.CMD PAUSE to "1."
2 * Confirm the completion of the command execution by check-
CMD_CTRL CMD_STAT ing that RCMD = EX_ POSING (= 39H) and
3 CMD_STAT.CMDRDY = 1.
+ Confirm the completion of latching by the latch signal by
4 checking that SVCMD_CTRL.L_CMP1 = 1.
5 * Confirm motion reference output completion by checking that
SVCMD CTRL.DEN = 1, and the completion of positionin,
. SVCMD_CTRL | SVCMD_STAT | i ciing that SVCMD. CTRL.PSET = 1. ¢
+ Confirm the completion of the cancellation of the command
7 by checking that RCMD = EX POSING (= 39H),
CMD_STAT.CMDRDY =1 and
I SVCMD_STAT.CMD CANCEL CMP = 1.
 Confirm the completion of pausing of the command by check-
9 ing that RCMD = EX POSING (= 39H),
SVCMD 10 SVCMD 10 CMD_STAT.CMDRDY =1 and
10 - - SVCMD_STAT.CMD_PAUSE _CMP = 1.
+ CPRM_SEL MONI1/CPRM_SEL MON2:
11 Monitor data can be selected by changing the common param-
eter setting. For details, refer to Chapter 8 Common Parame-
12 ters.
13 CPRM SEL <Notes on using the command>
" TPOS MON1 * To send this command, select the latch signal with LT _SEL1
of SVCMD_CTRL and output the latch request by setting
15 LT REQIl =1.
» TPOS (target position):
16 Set the target position with a signed value.
* TSPD (target speed):
17 Set the target speed with an unsigned value.
TSPD CPRM_SEL_ * ACCR (acceleration):
18 MON2 Set the acceleration with an unsigned value.
* DECR (deceleration):
19 Set the deceleration with an unsigned value.
* When both ACCR and DECR are "0", acceleration/decelera-
20 tion is performed according to the parameter settings.
To perform two-step acceleration/deceleration, set both ACCR
21 ACCR MONITORI and DECR to "0." For details, refer to 6.1.2 Positioning Com-
2 mand.
* TLIM (torque (force) limit):
23 Set the torque (force) limit with an unsigned value.
* For the information on the settings of the above reference data,
24 refer to 3.2.20 Motion Command Data Setting Method.
 For the units of command values set in the command area,
25 refer to 2.7.2 Specifying Units.
DECR MONITOR2
26 In the following cases, an alarm will occur and the command
27 will not be executed.
* In the servo OFF state: CMD_ALM = AH (A.95A)
28 * When the TSPD data is invalid: CMD_ALM = 9H (A.94B)
* When the ACCR or DECR data is invalid:
29 CMD_ALM = 9H (A.94B)
TLIM MONITOR3 In the following case, an alarm will occur and the relevant value
30 will be clamped at the limit value.
3 * When the TLIM data is invalid: CMD_ALM = 1H (A.94B)
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(2) Operating Sequence

The following describes the operating sequence for external input positioning operation using the
EX_ POSING command.

1.

The master station sends the EX POSING command. Target position P1 is set in the "target position" field
to be used as the positioning target if the external signal is not input. It selects the latch signal with
LT SELI of SVCMD_CTRL and outputs the latch request by setting LT REQ1 = 1.

. The slave station starts feeding toward the positioning target position P1 at the specified speed when it

receives the EX POSING command. At the same time, it enters the external input positioning mode.

. When the external positioning signal is input, the slave station sets latch completion status L CMP1 to "1"

to notify the master station that current position latching by the external positioning signal is completed.

. The slave station calculates "(External input positioning target P3) = (Position P2 latched by the external

positioning signal) + (Travel distance for external input positioning (common parameter 83))" and performs
positioning to external input positioning target P3.

. After the completion of motion reference output to move the device to target position P3, the slave station

sets the motion reference output completed flag (DEN) to "1" to notify the master station of the completion
of motion reference output to move the device to target position P3.

Speed A
P2 (latched position data)
Feed speed
External positioning ) P1
final travel distance
Time
= >
External positioning signal —|

Note:

* To cancel the external input positioning, set SVCMD_CTRL.CMD_CANCEL to "1."
 The motion direction after latching is determined by the sign of the value set for the external positioning final
travel distance.

If the final travel distance for external positioning is a positive value:
* After latching during motion in the positive direction, the motor rotates in the positive direction (the same
direction) for positioning.
* After latching during motion in the negative direction, the motor rotates in the positive direction (the reverse
direction) for positioning.
If the final travel distance for external positioning is a negative value:
* After latching during motion in the positive direction, the motor rotates in the negative direction (the reverse
direction) for positioning.
* After latching during motion in the negative direction, the motor rotates in the negative direction (the same
direction) for positioning.
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3.2.15 Zero Point Return Command (ZRET: 3AH)

3.2.15 Zero Point Return Command (ZRET: 3AH)

(1)

Data Format

Phases in which the 23 Command Servo standard Asynchronous
Command can be Executed ’ Classification command command
Within
Processing Time communication Subcommand Can be used
cycle
ZRET o
Byte Command Response Description
0 3AH 3AH * The ZRET command specifies the type of zero point return
operation and performs the operation using the zero point
1 WDT RWDT limit switch and the position latch signal.
* The signal used to latch the position is specified by "latch sig-
2 nal selection."
CMD_CTRL CMD_STAT « To pause the zero point return operation, set
3 SVCMD_CTRL.CMD_PAUSE to "1."
 Confirm the completion of the command execution by check-
4 ing that RCMD = ZRET (= 3AH) and CMD_STAT.CMDRDY
=1.
5 . .
 Confirm the completion of motion reference output by check-
6 SVCMD_CTRL SVCMD_STAT ing that SVCMD_IO.DEN = 1, and the completion of posi-
tioning at the zero point by checking that
7 SVCMD _IO.ZPOINT (zero point position) = 1 and
SVCMD _IO.PSET = 1.
8  Confirm the completion of the cancellation of the command
by checking that RCMD = ZRET (= 3AH),
9 CMD_STAT.CMDRDY =1 and
SVCMD 10 SVCMD 10 SVCMD_STAT.CMD_CANCEL_CMP = 1.
10 B B + Confirm the completion of pausing of the command by check-
ing that RCMD = ZRET (= 3AH), CMD_STAT.CMDRDY =
11 1 and SVCMD_STAT.CMD_PAUSE CMP = 1.
+ CPRM_SEL_MONI1/CPRM_SEL_MON?2:
12 Monitor data can be selected by changing the common param-
5 eter setting. For details, refer to Chapter 8 Common Parame-
CPRM_SEL ters.
" MODE MON1 .
<Notes on using the command>
15 * To send this command, select the latch signal with LT SELI1
of SVCMD_CTRL and output the latch request by setting
16 LT REQ1 =1.
* TSPD (target speed):
17 CPRM SEL Set the target spesad with an unsigned value.
TSPD MON2 * ACCR (acceleration):
18 Set the acceleration with an unsigned value.
* DECR (deceleration):
19 Set the deceleration with an unsigned value.
* When both ACCR and DECR are "0", acceleration/decelera-
20 tion is performed according to the parameter settings.
1 To perform two-step acceleration/deceleration, set both
ACCR MONITOR 1 ACCR and DECR to "0." For details, refer to 6.1.2 Position-
22 ing Command.
* TLIM (torque (force) limit):
23 Set the torque (force) limit with an unsigned value.
« For the information on the settings of the above reference
24 data, refer to 3.2.20 Motion Command Data Setting Method.
* For the units of command values set in the command area,
25 DECR MONITOR?2 refer to 2.7.2 Specifying Units.
26 In the following cases, an alarm will occur and the command
27 will not be executed.
* In the servo OFF state: CMD_ALM = AH (A.95A)
28 * When the TSPD data is invalid: CMD_ALM = 9H (A.94B)
* When the ACCR or DECR data is invalid:
29 CMD_ALM = 9H (A.94B)
TLIM MONITOR3 In the following case, an alarm will occur and the relevant value
30 will be clamped at the limit value.
31 * When the TLIM data is invalid: CMD_ALM = 1H (A.94B)
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(2) Command-specific Data
The following describes the data specific to the ZRET command.

MODE (Lower 1 byte)

bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0

HOME DIR | Reserved Reserved Reserved TYPE

* MODE.HOME DIR (Zero point return direction)
Selects the zero point return direction.
MODE.HOME DIR =0: Positive direction
MODE.HOME DIR = 1: Negative direction

* MODE.TYPE (Zero point return type)
Sets the zero point return type on selection of the type from the patterns below.
MODE.TYPE = 0: Latch signal
MODE.TYPE = 1: Deceleration limit switch + Latch signal

(3) Operating Sequence

The following describes the zero point return operating sequence for each of the zero point return modes.

1. MODE = 0 (Latch Signal)

(1) The master station sends the ZRET command. It selects the latch signal with LT _SEL1 of
SVCMD_CTRL and outputs the latch request by setting LT REQ1 =1.

(2) The slave station starts feeding in the direction specified by MODE.HOME DIR at the speed set for the
Homing Approach Speed (common parameter 84).

(3) When the current position latch signal, specified by LT _SELI of SVCMD_CTRL, is input, the slave
station executes positioning through the movement of the Final Travel Distance for Homing (common
parameter 86) at the Homing Creep Speed (common parameter 85). After the completion of positioning,
the slave station sets the zero point of the reference coordinate system.

Speed A

) (3)

. A

| Final travel distance

Approach speed .
1 for zero point return

Creep
speed i Zero point

Time

.
Ll

Position latch signal —|_|_| |_| |_|
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2. MODE =1 (Deceleration Limit Switch Signal + Latch Signal)

(1) The master station sends the ZRET command. It selects the latch signal with LT SELI1 of
SVCMD_CTRL and outputs the latch request by setting LT REQI1 = 1.

(2) The slave station starts feeding in the direction specified by MODE.HOME DIR at the speed set in the
"TSPD" field.

(3) When the "deceleration limit switch" is closed (DEC = 1), the feed speed is switched to the Homing
Approach Speed (common parameter 84).

(4) When the current position latch signal, specified by LT _SEL1 of SVCMD_CTRL, is input after the
"deceleration limit switch" is opened (DEC = 0), the slave station executes positioning through the
movement of the Final Travel Distance for Homing (common parameter 86) at the Homing Creep
Speed (common parameter 85). After the completion of positioning, the slave station sets the zero point
of the reference coordinate system.

Speed A

) (3) (4)

. A,

Feed speed

Approach

speed | Final travel distance

i, for zero point return
Zero point
Time
>
Deceleration Open
limit switch
Close '
Position latch signal |_|—|_| |_| |_|
Note:
The motion direction after latching is determined by the sign of the value set for the Final Travel Distance for Hom-
ing.

If the Final Travel Distance for Homing is a positive value:

* After latching during motion in the positive direction, the motor rotates in the positive direction (the same direc-
tion) for positioning.

* After latching during motion in the negative direction, the motor rotates in the positive direction (the reverse
direction) for positioning. (With ZRET in the MECHATROLINK-II compatible profile, the motor rotates in the
negative direction (the same direction) for positioning.)

If the Final Travel Distance for Homing is a negative value:

* After latching during motion in the positive direction, the motor rotates in the negative direction (the reverse
direction) for positioning.

* After latching during motion in the negative direction, the motor rotates in the negative direction (the same direc-
tion) for positioning. (With ZRET in the MECHATROLINK-II compatible profile, the motor rotates in the posi-
tive direction (the reverse direction) for positioning.)
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3.2.16 Velocity Control Command (VELCTRL: 3CH)

Data Format

Phases in which the 23 Command Servo standard Asynchronous
Command can be Executed > Classification command command
Within
Processing Time communication Subcommand Can be used
cycle
VELCTRL
Byte Description
Command Response
0 3CH 3CH * The VELCTRL command sends the speed reference to a slave
1 WDT RWDT station to perfom speed.control. Thp slave station performs
speed control directly without position control.
2 * To cancel the speed control, set the speed reference as VREF =
3 CMD_CTRL CMD_STAT 0 or set SVCMD_CTRL.CMD_CANCEL to "1."
* To pause the speed control, set
4 SVCMD_CTRL.CMD_PAUSE to "1."
5  Confirm the completion of the command execution by check-
6 - - CMD_STAT.CMDRDY = 1.
* To cancel the speed control, set the speed reference as VREF =
7 0 or set SVCMD_CTRL.CMD_CANCEL to "1."
3 + Confirm the arrival of the feedback speed at the speed refer-
ence (VREF) by checking that SVCMD_I0.V_CMP = 1.
9 * Confirm the completion of pausing of the command by check-
SVCMD_IO SVCMD_IO ing that RCMD = VELCTRL (= 3CH),
10 CMD_STAT.CMDRDY = 1 and
11 SVCMD_STAT.CMD PAUSE CMP = 1.
* CPRM_SEL _MONI1/CPRM_SEL MON2:
12 Monitor data can be selected by changing the common param-
eter setting. For details, refer to Chapter 8 Common Parame-
13 TFF CPRM_SEL_ ters.
14 MONI1
<Notes on using the command>
15 * VREF (Velocity reference):
16 Set the speed reference with a signed value.
 TFF (torque (force) feedforward):
17 CPRM SEL Set the torque (force) feedforward value with a signed value.
VREF MON2 Use it as a torque (force) feedforward function.
18 * ACCR (acceleration):
19 Set the acceleration with an unsigned value.
* DECR (deceleration):
20 Set the deceleration with an unsigned value.
* TLIM (torque (force) limit):
21 ACCR MONITOR1 Set the Forque (ff)rce) limit wit.h an unsigned value.
22 * For the information on the settings of the above reference data,
refer to 3.2.20 Motion Command Data Setting Method.
23 * For the units of command values set in the command area,
o refer to 2.7.2 Specifying Units.
* If the command is sent in the servo OFF state (SVON = 0), the
25 command becomes effective next time the servo ON state
2 DECR MONITOR2 (SVON = 1) is established.
27 In the following case, an alarm will occur and the command will
not be executed.
28 « When the ACCR or DECR data is invalid:
CMD_ALM = 9H (A.94B)
29 In the following cases, an alarm will occur and the relevant value
TLIM MONITOR3 , g cases, an @
30 will be clamped at the limit value.
* When the VREF data is invalid: CMD_ALM = 1H (A.94B)
31 * When the TLIM data is invalid: CMD_ALM = 1H (A.94B)

Main Commands

3-51



3-52

3 Main Commands

3.2.17 Torque (Force) Control Command (TRQCTRL: 3DH)

3.2.17 Torque (Force) Control Command (TRQCTRL: 3DH)

Data Format

Phases in which the 23 Command Servo standard Asynchronous
Command can be Executed ’ Classification command command
Within
Processing Time communication Subcommand Can be used
cycle
TRQCTRL _
Byte Description
Command Response
0 3DH 3DH * The TRQCTRL command sends the torque (force) reference
to a slave station to performs torque (force) control. The slave
! WDT RWDT station performs torque (force) control directly without speed
2 control and position control.
3 CMD_CTRL CMD_STAT * Confirm the completion of the command execution by check-
ing that RCMD = TRQCTRL (= 3DH) and
4 CMD_STAT.CMDRDY = 1.
5 + CPRM_SEL_MONI1/CPRM_SEL_MON?2:
SVCMD_ CTRL SVCMD_STAT Monitor data can be selected by changing the common param-
6 eter setting. For details, refer to Chapter 8 Common Parame-
7 ters.
8 <Notes on using the command>
9 * TQREF (Torque (force) reference):
10 SVCMD_IO SVCMD_IO Set the torque (force) reference with a signed value.
* VLIM (Velocity limit):
11 Set the speed limit with an unsigned value.
12 * For the information on the settings of the above reference data,
refer to 3.2.20 Motion Command Data Setting Method.
13 VLIM CPRM_SEL  For the units of command values set in the command area,
14 MONI1 refer to 2.7.2 Specifying Units.
5 * If the command is sent in the servo OFF state (SVON = 0), the
command becomes effective next time the servo ON state
16 (SVON = 1) is established.
17 . .
TQREF CPRM_SEL_ In the following cases, an alarm will occur and the relevant value
18 MON2 will be clamped at the limit value.
19 * When the TQREF data is invalid: CMD_ALM = 1H (A.94B)
70 * When the VLIM data is invalid: CMD_ALM = 1H (A.94B)
21
MONITOR1
22
23
24
25
Reserved MONITOR2
26
27
28
29
MONITOR3
30
31




3.2 Servo Commands

3.2.18 Read Servo Parameter Command (SVPRM_RD: 40H)

(1) Data Format

(2) Command Parameters

Phases in which the 23 Command Servo standard Asynchronous
Command can be Executed ’ Classification command command
Processing Time Within 200 ms Subcommand Cannot be used
SVPRM_RD L
Byte Description
Command Response

0 40H 40H * The SVPRM_RD command reads the servo parameters on

1 WDT RWDT specification of the servo parameter number, data size, and the
read mode.

2 * Select the parameter type (common parameter or device param-

3 CMD_CTRL CMD_STAT eter) in the read mode to read the corresponding servo parame-
ter.

4 + Confirm the completion of the command execution by checking

5 that RCMD = SVPRM_RD (= 40H) and

6 SVCMD_CTRL SVCMD_STAT CMD_STAT.CMDRDY = 1, and also checking the setting for
NO, SIZE and MODE.

7

8 In the following cases, an alarm will occur. Do not read PARAM-

5 ETER in the response in these cases because the PARAMETER
lue will be indefinite.

SVCMD_IO svemp 1o | V?
10 - - * When the NO data is invalid: CMD_ALM = 9H (A.94A)
1 * When the SIZE data is invalid: CMD_ALM = 9H (A.94D)
* When the MODE data is invalid: CMD_ALM = 9H (A.94B)

12 NO NO » While editing using SigmaWin or digital operator:

13 CMD_ALM = AH (A.95A)

14 SIZE SIZE

15 MODE MODE

16

17

18

19

20

21

22

23

4 Reserved PARAMETER

25

26

27

28

29

30

31

NO: Servo parameter number

SIZE: Servo parameter data size [byte]
MODE: Servo parameter read mode

Servo Parameter Type Reading Source Mode Setting
Common Parameters RAM area 00H
Device Parameter RAM area 10H

PARAMETER: Servo parameter data
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3.2.19 Write Servo Parameter Command (SVPRM_WR: 41H)

3.2.19 Write Servo Parameter Command (SVPRM_WR: 41H)

(1)

Data Format

Phases in which the 23 Command Servo standard Asynchronous
Command can be Executed ’ Classification command command
Processing Time Within 200 ms Subcommand Cannot be used
SVPRM_WR L
Byte Description
Command Response
0 41H 41H * The SVPRM_WR command writes the servo parameters on
1 WDT RWDT specification of the servo parameter number, data size, and
write mode.
2 * Select the parameter type (common parameter or device param-
3 CMD_CTRL CMD_STAT eter) and the writing destination (RAM area or retentive mem-
ory area) in the write mode to write the corresponding servo
4 parameter.
5 * When specifying offline parameters, the CONFIG command
SVCMD_CTRL SVCMD_STAT must be sent to set up after the parameters are written.
6 However, the following parameters are not enabled even if the
7 CONFIG command is sent. You must turn the power supply
OFF and ON again after you change either of these parameters.
8 * Pn002 = n.XOOO (External Encoder Usage)
9 * Pn0OC (Application Function Selections C)
10 SVCMD_IO SVCMD_IO + Confirm the completion of the command execution by checking
that RCMD = SVPRM_WR (= 41H) and
11 CMD_STAT.CMDRDY = 1, and also checking the setting for
2 NO, SIZE, MODE and PARAMETER.
NO NO
13 In the following cases, an alarm will occur and the command will
14 SIZE SIZE not be executed.
* When the NO data is invalid: CMD_ALM = 9H (A.94A)
13 MODE MODE « When the SIZE data is invalid: CMD_ALM = 9H (A.94D)
16 * When the MODE data is invalid: CMD_ALM = 9H (A.94B)
17 * When the PARAMETER data is invalid:
CMD_ALM = 9H (A.94B)
18 » While editing using SigmaWin or digital operator:
19 CMD_ALM = AH (A.95A)
20
21
22
23
> PARAMETER PARAMETER
25
26
27
28
29
30
31




3.2 Servo Commands

(2) Command Parameters

NO: Servo parameter number
SIZE: Servo parameter data size [byte]
MODE: Servo parameter write mode

Servo Parameter Type Writing Destination Mode Setting
RAM area 00H
Common Parameters -
Retentive memory area 01H
) RAM area 10H
Device Parameter -
Retentive memory area 11H

PARAMETER: Servo parameter data

3.2.20 Motion Command Data Setting Method

This subsection provides information on the settings of the following data fields of the motion commands:
TSPD, VREF, VFF, TREF, TFF, TLIM, VLIM, ACCR and DECR.

CMD_ALM
Name | Description Setting Warning Operation for the Setting
Code
FEED, EX_FEED: Set signed 4-byte data.
—Maximum commandable
speed ' to + Maximum com- Normal Operates according to the setting.
mandable speed
9H . .
Other than above A94B Ignores the command and continues the previous command.
TSPD | Target speed [ pOSING, EX_POSING, ZRET: Set unsigned 4-byte data.
0 to Maximum commandable
speed OH . .
and also Normal Operates according to the setting.
TSPD < 7FFFFFFFFH
9H . .
Other than above A94B Ignores the command and continues the previous command.
Set signed 4-byte data.
Velocity . )
VREF |reference, ;I\I\;IIaX{mum output spee(é to N OrIr{nal Operates according to the setting.
VFF Velocity feed- aximum output spee o
forward value Other than above 1H Operates with the speed clamped at the maximum output
A.97B speed.
Torque Set signed 4-byte data.
(force) B ]
TQREF |reference, Maxl.mum torque (force) to OH Operates according to the setting.
+Maximum torque (force) Normal
TFF Torque
(force) feed- 1H Operates with the torque (force) clamped at the maximum
forward value Other than above A.97B torque (force).
Set the limit with unsigned 4-byte data.
. OH . .
0 to Maximum torque (force) Normal Operates according to the setting.
Maximum torque (force) or 1H Operates with the torque (force) clamped at the maximum
TLIM Torque o greater A97B torque (force).
(force) limit 0
80000000H to FFFFFFFEH A97B SERVOPACK processes as TLIM = 7FFFFFFFH internally.
OH No torque (force) limit applies.
FFFFFFFFH Normal (The torque (force) is clamped at the maximum torque
(force) and the alarm CMD_ALM does not occur.)
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3.2.20 Motion Command Data Setting Method

CMD_ALM
Name | Description Setting Warning Operation for the Setting
Code
Set the limit with unsigned 4-byte data.
. y OH . .
0 to Maximum output speed Normal Operates according to the setting.
Maximum output speed or 1H Operates with the speed clamped at the maximum output
VLIM | Speed limit greater A.97B speed.
80000000H to FFFFFFFEH A19I_;B SERVOPACK processes as VLIM = 7FFFFFFFH internally.
oH No speed limit applies.
FFFFFFFFH Normal (The speed is clamped at the maximum output speed and the
alarm CMD_ALM does not occur.)
Set the acceleration/deceleration with unsigned 4-byte data.
1to OH
. . *3 . .
Ma)qmum acceleratl.on Normal Operates according to the setting.
Maximum deceleration
Maximum acceleration or
Acceleration, | greater 9H . .
ACCR | Deceleration | Maximum deceleration or A94B Ignores the command and continues the previous command.
DECR | (position greater
control) 9H
0, 80000000H to FFFFFFFEH A94B Ignores the command and continues the previous command.
OH Operates at the maximum acceleration/deceleration and the
FFFFFFFFH Normal |alarm CMD_ALM does not occur.
Both ACCR and DECR are set OH Acceleration/deceleration is performed according to the
at"0." Normal | parameter settings.
Set the acceleration/deceleration with unsigned 4-byte data.
Unit: X 10" [Reference unit/s’]
1to 0H
Maximum acceleration Operates according to the setting.
. . Normal
Maximum deceleration
. Maximum acceleration or
Acceleration, t 9H
ACCR | Deceleration grea ‘er . Ignores the command and continues the previous command.
Maximum deceleration or A.94B
DECR | (speed greater
control)
0, 80000000H to FFFFFFFEH A99I;IlB Ignores the command and continues the previous command.
OH Operates at the maximum acceleration/deceleration and the
FFFFFFFFH Normal |alarm CMD_ALM does not occur.
Both ACCR and DECR are set 9H . .
" Ignores the command and continues the previous command.
at"0. A.94B
*1.  Maximum commandable speed = 2097152000 [Reference unit/s]

*2.  Maximum output speed = Common parameter 05
%3, Maximum acceleration/deceleration = 209715200000 [Reference unit/sz]
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4 Subcommands

4.1 Subcommands

The following table shows the subcommands.

For information on the combinations of main commands and subcommands, refer to 7.5.4 Combinations of
Main Commands and Subcommands.

Command Communic:'aztion
Profile Code Command Operation Phases
(Hex.) 1 2 3
00 NOP No operation - @) O
05 ALM _RD"! Read alarm/warning - ) e
06 ALM_CLR Clear alarm/warning state - @) O
1D MEM RD*! Read memory command - O O
Servo Commands —
1E MEM_WR*1 Write memory command - (@) @)
30 SMON Monitor servo status - @) (@)
40 SVPRM RD"! Read servo parameter - @) @)
41 SVPRM_WR Write servo parameter - O O

*1. Specification restrictions apply (Refer to the subsection describing each command for the details of the restrictions.)
%2, O: Can be executed, A: Ignored, x: Command error, —: Indefinite response data



4.2 No Operation Subcommand (NOP: 00H)

4.2 No Operation Subcommand (NOP: 00H)

Data

Format

Phases in which the

Command can be Executed

2,3

Processing Time

Within
communication
cycle

Command
Classification

Common
command

Asynchronous
command

Byte

NOP

Command

Response

Description

32

00H

00H

33
34
35

SUB_CTRL

SUB_STAT

36
37
38
39
40
41
42
43
44
45
46
47

Reserved

Reserved

* The NOP subcommand is used for network control.

+ Confirm the completion of the subcommand execution by
checking that RSUBCMD = NOP (= 00H) and
SUB_STAT.SBCMDRDY = 1.

Subcommands
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4.3 Read Alarm or Warning Subcommand (ALM_RD: 05H)
(1) Data Format

Phases in which the 23 Command Common Asynchronous
Command can be Executed ’ Classification command command
Refer to the
Processing Time specifications of
ALM_RD_MOD
ALM_RD .
Byte Description
Command Response
32 05H 05H * The ALM_RD subcommand reads the current alarm or warn-
33 ing state as an alarm or warning code.
— + Confirm the completion of the subcommand execution by
34 SUB_CTRL SUB_STAT checking that RSUBCMD = ALM_RD (= 05H) and
35 SUB_STAT.SBCMDRDY = 1.
36 ALM RD MOD ALM RD MOD In the following cases, an alarm will occur and the subcommand
37 - = - = will not be executed.
3% * When the ALM_RD MOD data is invalid:
— " | ALM_INDEX ALM_INDEX CMD_ALM =9H (A.94B)
39 * When the ALM_INDEX data is invalid:
20 CMD_ALM = 9H (A.94B)
41
42
43
Reserved ALM _DATA
44 -
45
46
47

(2) Command Parameters
The details of ALM_RD_ MOD are described below.

ALM_RD_MOD Description Processing Time
0 Current alarm or warning state Within
Maximum of 4 records (from byte 40 to byte 47) communication cycle

Alarm occurrence status history
1 (Warnings are not retained in the history.) Within 60 ms
Maximum of 4 records (from byte 40 to byte 47)




4.4 Clear Alarm or Warning Subcommand (ALM_CLR: 06H)

4.4 Clear Alarm or Warning Subcommand (ALM_CLR: 06H)
(1) Data Format

Phases in which the 23 Command Common Asynchronous
Command can be Executed ’ Classification command command
Refer to the
Processing Time specifications of Subcommand
ALM_RD MOD
ALM_CLR o
Byte Description
Command Response
32 06H 06H * The ALM_CLR subcommand clears the alarm or warning
33 state. It changes the state of a slave station, but does not elimi-
nate the cause of the alarm or warning. ALM_CLR should be
34 SUB CTRL SUB_STAT used to clear the state after the cause of the alarm or warning
35 has been eliminated.

Confirm the completion of the subcommand execution by

36 checking that RSUBCMD = ALM_CLR (= 06H) and
—7 | ALM_CLR MOD | ALM_CLR MOD | 5yB STAT.SBCMDRDY = 1.

37
38 In the following cases, an alarm will occur and the subcommand
39 will not be executed.
0 | * When the ALM_CLR MOD data is invalid:

0 SUBCMD_ALM = 9H (A.94B)
41 * While editing using SigmaWin or digital operator:
1 SUBCMD_ALM = AH (A.95A)

Reserved Reserved

43
44
45
46
47

(2) Command Parameters
The details of ALM_CLR_MOD are described below.

ALM_CLR_MOD Description Processing Time
0 Clearance of the current alarm or warning state Within 200 ms
1 Clearance of the alarm history Within 2 s

Subcommands

4-5



4-6

4 Subcommands

4.5 Read Memory Subcommand (MEM_RD: 1DH)

(1)

(2)

Data Format

Phases in which the 23 Command Common Asynchronous
Command can be Executed ’ Classification command command
Processing Time Within 200 ms Subcommand
MEM_RD
Byte — Description
Command Response
32 1DH 1DH * The MEM_RD subcommand reads the data stored in virtual
33 memory by specifying the initial address and the data size for
reading.
34 SUB_CTRL SUB_STAT + Confirm the completion of the subcommand execution by
35 checking that RSUBCMD = MEM_RD (= 1DH) and
SUB_STAT.SUBCMDRDY = 1, and also checking the setting
36 Reserved (0) Reserved (0) for ADDRESS and SIZE.
37 MODE/ MODE/ In the following cases, an alarm will occur and the subcommand
DATA_TYPE DATA_TYPE will not be executed.
38 » When the ADDRESS data is invalid:
SIZE SIZE SUBCMD_ALM = 9H (A.94A)
39 * When the MODE/DATA_TYPE data is invalid:
SUBCMD_ALM = 9H (A.94B)
40 * When the SIZE data is invalid:
SUBCMD_ALM = 9H (A.94D)
41 * While editing using SigmaWin or digital operator:
ADDRESS ADDRESS SUBCMD_ALM = AH (A.95A)
42 For details, refer to 3.1.11 Write Memory Command (MEM_WR:
43 1EH) @ Method to Access Virtual Memory Areas.
44
45
Reserved DATA
46
47

Command Parameters
The details of MODE/DATA_TYPE are described below.

bit7 | bit6 ‘ bit5 bit4

bit3 bit2 bitl

bit0

MODE

DATA_TYPE

MODE = 1: Volatile memory, 2: Not supported

DATA _TYPE = 1: Byte, 2: Short, 3: Long, 4: Not supported

SIZE: Data size for reading (of type specified by DATA TYPE)

ADDRESS: Initial address for reading
DATA: Read data



4.6 Write Memory Subcommand (MEM_WR: 1EH)

4.6 Write Memory Subcommand (MEM_WR: 1EH)

(1)

Data Format

Phases in which the 23 Command Common Asynchronous
Command can be Executed ’ Classification command command
Processing Time Referto 3.1.11 (2) Subcommand
Command Parame-
ters M Executing the
Adjustment Opera-
tion.
MEM_WR
Byte Description
Command Response
32 1EH 1EH * The MEM_WR subcommand writes the data in virtual mem-
33 ory by specifying the initial address, the data size and the data
for writing.
34 SUB_CTRL SUB_STAT * This subcommand provides an adjustment function equivalent
35 to that of the ADJ command of the MECHATROLINK-II
compatible profile. For the operation procedure, refer to the
36 Reserved (0) Reserved (0) MEM_WR main command.
* Confirm the completion of the subcommand execution by
37 MODE/ MODE/ checking that RSUBCMD = MEM_WR (= 1EH) and
DATA_TYPE DATA_TYPE SUB_STAT.SUBCMDRDY = 1, and also checking the setting
18 for ADDRESS, SIZE and DATA.
39 SIZE SIZE In the following cases, an alarm will occur and the subcommand
will not be executed.
40 * When the ADDRESS data is invalid:
SUBCMD_ALM =9H (A.94A)
41 * When the MODE/DATA TYPE data is invalid:
42 * When the SIZE data is invalid:
SUBCMD_ ALM = 9H (A.94D)
43 » When the conditions for executing the adjustment operation
are not satisfied: SUBCMD_ALM = AH (A.95A)
44 * While editing using SigmaWin or digital operator:
- SUBCMD_ALM = AH (A.95A)
45 For details, refer to 3.1.11 Write Memory Command (MEM_WR:
DATA DATA 1EH) B Method to Access Virtual Memory Areas.
46
47

(2) Command Parameters

The details of MODE/DATA_TYPE are described below.

bit7 ‘ bit6 ‘ bit5 | bitd

bit3 ‘ bit2

bit0

MODE

DATA_TYPE

MODE = 1: Volatile memory, 2: Non-volatile memory (Non-volatile memory can be selected only for

common parameters)

DATA TYPE = 1: Byte, 2: Short, 3: Long, 4: Not supported

SIZE: Data size for writing (of type specified by DATA TYPE)

ADDRESS: Initial address for writing
DATA: Data to be written

Subcommands
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4.7 Servo Status Monitor Subcommand (SMON: 30H)

Data Format

Phases in which the 23 Command Common command Asynchronous
Command can be Executed ’ Classification command
Within
Processing Time communication Subcommand
cycle
SMON L
Byte Description
Command Response
32 30H 30H * The SMON subcommand reads the alarms, status, and monitor
33 information (position, speed, output, torque (force), etc.) speci-
fied in monitor setting, and the state of the I/O signals of the
34 SUB_CTRL SUB_STAT servo drive.
35 + Confirm the completion of the subcommand execution by
checking that RSUBCMD = SMON (= 30H) and
36 SUB_STAT.SUBCMDRDY = 1.
37
MONITOR4
38
39
40
41
Reserved MONITORS
42
43
44
45
MONITOR6
46
47




4.8 Read Servo Parameter Subcommand (SVPRM_RD: 40H)

4.8 Read Servo Parameter Subcommand (SVPRM_RD: 40H)

(1) Data Format
Phases in which the 23 Command Servo standard Asynchronous
Command can be Executed ’ Classification command command
Processing Time Within 200 ms Subcommand
SVPRM_RD e
Byte Description
Command Response
32 40H 40H * The SVPRM_RD subcommand reads the servo parameters on
specification of the servo parameter number, data size, and the
33 P p
read mode.
34 SUB_CTRL SUB_STAT « Confirm the completion of the subcommand execution by
35 checking that RSUBCMD = SVPRM_RD (= 40H) and
SUB_STAT.SUBCMDRDY = 1, and also checking the setting
36 for NO, SIZE and MODE.
NO NO In the following cases, an alarm will occur. Do not read
37 PARAMETER in the response in these cases because the
PARAMETER value will be indefinite.
38 SIZE SIZE * When the NO data is invalid:
SUBCMD_ALM =9H (A.94A)
* When the SIZE data is invalid:
39 MODE MODE SUBCMD_ALM = 9H (A.94D)
* When the MODE data is invalid:
40 SUBCMD_ALM =9H (A.94B)
» While editing using SigmaWin or digital operator:
41 SUBCMD_ALM = AH (A.95A)
42
43
Reserved PARAMETER
44
45
46
47

(2) Command Parameters

NO: Servo parameter number
SIZE: Servo parameter data size [byte]
MODE: Servo parameter read mode

Servo Parameter Type

Reading Source

Mode Setting

Common Parameters

RAM area

00H

Device Parameter

RAM area

10H

PARAMETER: Servo parameter data

Subcommands
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4.9 \Write Servo Parameter Subcommand (SVPRM_WR: 41H)
(1) Data Format

Phases in which the 23 Command Servo standard Asynchronous
Command can be Executed ’ Classification command command
Processing Time Within 200 ms Subcommand
SVPRM_WR .
Byte Description
Command Response

32 41H 41H * The SVPRM_WR subcommand writes the servo parameters

33 on specification of the servo parameter number, data size, and
write mode.

34 SUB_CTRL SUB_STAT « Confirm the completion of the subcommand execution by

35 checking that RSUBCMD = SVPRM_WR (=41H) and
SUB_STAT.SUBCMDRDY = 1, and also checking the setting

36 for NO, SIZE, MODE and PARAMETER.

NO NO In the following cases, an alarm will occur and the subcommand
37 will not be executed.
* When the NO data is invalid:
38 SIZE SIZE SUBCMD_ALM = 9H (A.94A)

¢ When the SIZE data is invalid:
SUBCMD_ALM =9H (A.94D)

39 MODE MODE » When the MODE data is invalid:
SUBCMD_ALM = 9H (A.94B)

¢ When the PARAMETER data is invalid:
SUBCMD_ ALM =9H (A.94B)

+ While editing using SigmaWin or digital operator:

41 SUBCMD_ALM = AH (A.95A)

40

42

43

PARAMETER PARAMETER

44

45

46

47

Note: If the main command and subcommand specifying the same NO are received at the same time as new commands,
the main command takes precedence and the alarm specified by SUBCMD_ALM occurs for the subcommand.

(2) Command Parameters

NO: Servo parameter number
SIZE: Servo parameter data size [byte]
MODE: Servo parameter write mode

Servo Parameter Type Reading Source Mode Setting
RAM area 00H
Common Parameters -
Retentive memory area 01H
) RAM area 10H
Device Parameter -
Retentive memory area 11H

PARAMETER: Servo parameter data
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5 Operation Sequence
5.1.1 Setting MECHATROLINK-III Communications

5.1 Preparing for Operation

This section describes how to set communications specifications before starting communications, and how to
confirm the communications status.

5.1.1 Setting MECHATROLINK-III Communications

(1) When the 2-V Series SERVOPACKSs (SGDV-OOOA21, A25, D21, D25, F21, or
F25) are Used

The rotary switches (S1 and S2) and DIP switch (S3), which are located near the top under the front cover of
the SERVOPACK, are used as shown below to set the MECHATROLINK-IIT communications specifications.

S3

440
NO

L1
N L

v e ¢

its

Eil S2
FO1 E01 ‘ ‘
ENI/ 2 ENI/ 2
e ) N
c= —a c= —a
=
/ N\
N JT\  E—
J1Yye o

B Setting the Communications Specifications

Set the communications specifications using the DIP switch (S3)

Settin
S3 Function J — ey
1 2 Number of transmission bytes | ~Setting
OFF OFF 16 byte
ON OFF  |32byte
Pins 1 and 2 Sets the number of 1: OFF
transmission bytes. OFF ON 48 byte 2: ON
Reserved.
ON ON (Do not use this setting.)
Pin 3 Reserved. (Do not change.) OFF
Pin 4 Reserved. (Do not change.) OFF
* When using the MECHATROLINK-III standard servo profile, set the number of trans-
o mission bytes to either 32 or 48.
* When using the MECHATROLINK-II-compatible profile, set the number of transmis-

IMPORTANT sion bytes to either 16 or 32.

» Turn the power OFF and then ON again to enable the new settings.

B Setting the Station Address

Set the station address using the rotary switches (S1 and S2).

Station Address S1 S2
00H to 02H: Disabled 0 0to2
(Do not use these addresses.)
03H (Factory setting)
04H 0 4
EFH E F
FOH to FFH: Disabled
(Do not use these addresses.) F OtoF




5.1 Preparing for Operation

(2) When the DC Power Input Z-V Series SERVOPACKSs (SGDV-OOOE21) are Used

The DIP switches (S1 and S2), which are on the front cover of the SERVOPACK, are used as shown below to
set the MECHATROLINK-IIT communications specifications.

i

S1 (Factory settings) S2 (Factory settings)

B Setting the Communications Specifications

Set the communications specifications using the DIP switch (S2).

Settin
S2 Function c — Factlory
1 2 Number of transmission bytes setting
OFF OFF 16 byte
Sets th ber of ON OFF 32 byte - OFF
. ets the number o :
Pins1and 2 |4 - nsmission bytes. OFF ON 48 byte 2: ON
Reserved.
ON ON (Do not use this setting.)
Pin 3 Reserved. (Do not change.) OFF
Pin 4 Reserved. (Do not change.) OFF
* When using the MECHATROLINK-III standard servo profile, set the number of trans-
o mission bytes to either 32 or 48.
* When using the MECHATROLINK-II-compatible profile, set the number of transmis-

IMPORTANT sion bytes to either 16 or 32.

» Turn the power OFF and then ON again to enable the new settings.

B Setting the Station Address

Set the station address using the DIP switch (S1).

i SW1 Settings
P?Jgtrlgsns 1 2 3 4 59 6 7 8 Remarks
00H OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF
01H ON | OFF | OFF | OFF | OFF | OFF | OFF | OFF Disabled (Do not use).
02H OFF | ON | OFF | OFF | OFF | OFF | OFF | OFF
03H ON ON OFF OFF OFF OFF OFF OFF Factory setting
04H OFF | OFF | ON | OFF | OFF | OFF | OFF | OFF -
OFH ON ON ON ON | OFF | OFF | OFF | OFF -
10H OFF | OFF | OFF | OFF | ON | OFF | OFF | OFF -
11H ON | OFF | OFF | OFF | ON | OFF | OFF | OFF -
EFH ON ON | ON | ON | OFF | ON ON ON -
FOH OFF | OFF | OFF | OFF | ON | ON ON ON
: : : : : : : : : Disabled (Do not use).
FFH ON ON | ON | ON ON | ON ON ON

<Supplementary Information>

Use binary notation to set the station address with SW1-8 as the highest bit and SW1-1 as the lowest bit.
When setting a station address that has been omitted, use binary notation where ON = 1 and OFF = 0.
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5 Operation Sequence

5.1.1 Setting MECHATROLINK-III Communications

(3) When the Large-Capacity -V Series SERVOPACKSs (SGDV-O0OOH21, or J21)
are Used

The rotary switches (S1 and S2) and DIP switch (S3), which are located near the top under the plastic cover of
the SERVOPACK, are used as shown below to set the MECHATROLINK-IIT communications specifications.

POWER LED
S1 S2 S3 O

0
E 81/ 2
&
¢ s || c(w)=s | |oFF
S
\Ns

1.2 3 4

o

Seven-segment
LED display

B Setting the Communications Specifications

Set the communications specifications using the DIP switch (S3)

S3 Function Setting ey
1 2 Number of transmission bytes | ~Setting
OFF OFF 16 byte
ON OFF  |32byte
Pins 1and 2 |0 e Con bytes. | OFF | _ON _[asbye 20N
ON ON Fgcs)egfise this setting.)
Pin 3 Reserved. (Do not change.) OFF
Pin 4 Reserved. (Do not change.) OFF
* When using the MECHATROLINK-III standard servo profile, set the number of trans-
o mission bytes to either 32 or 48.

* When using the MECHATROLINK-II-compatible profile, set the number of transmis-
IMPORTANT sion bytes to either 16 or 32.

» Turn the power OFF and then ON again to enable the new settings.

B Setting the Station Address

Set the station address using the rotary switches (S1 and S2).

Station Address S1 S2
00H to 02H: Disabled 0 0to2
(Do not use these addresses.)
03H (Factory setting) 0 3
04H 0 4
EFH E F
FOH to FFH: Disabled
(Do not use these addresses.) F OtoF




5.1 Preparing for Operation

5.1.2 Checking the Communications Status

(1) When the =-V Series SERVOPACKs (SGDV-OIOOA21, A25, D21, D25, F21, or
F25) or the Large-Capacity =-V Series SERVOPACKs (SGDV-OOOH21, or J21)

are Used

To confirm that the SERVOPACK is in the communication enabled state, check the L1, L2 and CN LEDs.

Description

When communications in the data link layer have started, these LEDs are lit.
The L1 LED indicates the status of the communication port at the CN6A connector and the L2

L1LED LED that at the CN6B connector.
L2 LED . .

Lit: In normal communication

Unlit: Communication not in progress due to disconnected cable, etc.

When the connection in the application layer has been established, this LED is lit.
CN LED Lit: In the CONNECT command completed state

Unlit: In the CONNECT command incomplete state

7-segment LED

In normal state: Indicates the status.
In alarm/warning state: Indicates the alarm/warning code.

Lights when the control power is ON.

(2) When the DC Power Input Z-V Series SERVOPACKSs (SGDV-OOOE21) are Used
To confirm that the SERVOPACK is in the communication enabled state, check the LK1, LK2 and CON

LEDs.
Description

When communications in the data link layer have started, these LEDs are lit.

The LK1 LED indicates the status of the communication port at the CN6A connector and the LK2
LK1 LED

LED that at the CN6B connector.
LK2 LED . .

Lit: In normal communication

Unlit: Communication not in progress due to disconnected cable, etc.

When the connection in the application layer has been established, this LED is lit.
CON LED Lit: In the CONNECT command completed state

Unlit: In the CONNECT command incomplete state

LED Meanings

LK1 and LK2 (Green): Lit during the MECHATROLINK communica-
tions.

CON (Green): Lit after the CONNECT command has been successfully
received.

RDY (Green): Lit when the servo is ready without any alarms.

ALM (Red): Lit when an alarm occurs.

E SW1

| sw2

Operation Sequence
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5 Operation Sequence

5.2.1 Operation Sequence for Managing Parameters Using a Controller

5.2 Parameter Management and Operation Sequence

5.2.1 Operation Sequence for Managing Parameters Using a Controller

When the parameters are managed by a controller, the parameters are automatically transmitted from the con-
troller to the SERVOPACK when the power is turned ON. Therefore, the settings of SERVOPACK do not
need to be changed when the SERVOPACK is replaced.

Procedure Operation Command to Send
1 Turn ON the control and main circuit power supplies. -
2 Confirm the completion of the initialization process of the SERVOPACK. NOP
3 Reset the previous communications status. DISCONNECT *
4 Establish communications connection and starts WDT count. CONNECT
5 Check information such as device ID. ID_ RD
6 Read device setting data such as parameters. SVPRM RD
7 Set the parameters required for the device. SVPRM_WR
8 Enable the parameter settings (Setup). CONFIG
9 Turn ON the encoder power supply to obtain the position data. SENS ON
10 Turn the servo ON. SV_ON
11 Start operation. E\?’?];NRI?,OL ATE, etc.
12 Turn the servo OFF. SV_OFF
13 Disconnect the communications connection. DISCONNECT
14 Turn OFF the control and main circuit power supplies. -

*  When starting the operation sequence with turning the power ON as the first step, it is not necessary to send the DIS-
CONNECT command.
Note: This example sequence shows the steps to enable starting of communications regardless of the status at that point.



5.2 Parameter Management and Operation Sequence

5.2.2

Operation Sequence for Managing Parameters Using a SERVOPACK

To manage the parameters by using SERVOPACK's non-volatile memory, save the parameters in the non-vol-
atile memory at setup and use an ordinary operation sequence.

(1) Setup Sequence

Procedure Operation Command to Send
1 Turn ON the control and main circuit power supplies. NOP
2 Reset the previous communications status. DISCONNECT *
3 Establish communications connection and starts WDT count. CONNECT
4 Check information such as device ID. ID RD
5 Get device setting data such as parameters. SVPRM _RD
6 Save the parameters required for the device in the non-volatile memory. Is\l\cth::I:{g[(;X)It{use RAM.
7 Disconnect the communications connection. DISCONNECT

Turn OFF the control and main circuit power supplies.

# If the connection cannot be released normally, send a DISCONNECT command for 2 or more communication cycles,
and then send a CONNECT command.

(2) Ordinary Operation Sequence

Procedure Operation Command to Send
1 Turn ON the control and main circuit power supplies. NOP
2 Reset the previous communications status. DISCONNECT *
3 Establish communications connection and starts WDT count. CONNECT
4 Check information such as device ID. ID RD
5 Get device setting data such as parameters. SVPRM RD
6 Turn ON the encoder power supply to obtain the position data. SENS ON
7 Turn the servo ON. SV_ON
8 Start operation. :tcc) .SING’ INTERPOLATE,
9 Turn the servo OFF. SV_OFF
10 Disconnect the communications connection. DISCONNECT

11

Turn OFF the control and main circuit power supplies.

# If the connection cannot be released normally, send a DISCONNECT command for 2 or more communication cycles,
and then send a CONNECT command.

Operation Sequence
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5 Operation Sequence

5.3

(2)

Setting the Zero Point before Starting Operation

When Using an Incremental Encoder

When an incremental encoder is used in the slave station, carry out a zero point return operation after turning
ON the power supply.

After the zero point is set, set the reference coordinate system to determine the work coordinate zero point as
required:

1. Setting the Reference Coordinate System Using ZRET Command
Use the ZRET command to return the slave station to the zero point and set the reference coordinate system
based on the zero point.
2. Setting the Reference Coordinate System Using POS_SET Command
Use the POS_SET command to set the reference coordinate system of the slave station.
i) Perform positioning to the reference position using a positioning command such as EX POSING.

ii) Send the POS_SET command with POS_SET MODE.POS SEL = APOS (= 0),
POS_SET MODE.REFE = 1, and POS_DATA = reference position.

ZPOINT and software limits are enabled after the reference coordinate system has been set.

When Using an Absolute Encoder

When an absolute encoder is used in the slave station, the SENS ON command can be used to set the refer-
ence coordinate system of the slave station. The reference coordinate system will be set according to the posi-
tion detected by the absolute encoder and the coordinate system offset of the encoder (i.e., the offset between
the encoder's coordinate system and the reference coordinate system (device built-in parameter)).

The relationship between the reference coordinate system (CPOS and APOS), the encoder's coordinate sys-
tem, and the coordinate system offset of the encoder are shown in the following figure.

CPOS: Reference position
APOS: Feedback position

Reference Current
Reference coordinate position
coordinate system /_Z‘ero point X
system < ?
(CPOS, APOS) Common Parameter 23 !
' (Pn808) ! !
— |
Encoder i |
coordinate Y Py
system Encoder zero point x

X=x+ Common Parameter 23 (Pn808)
Common parameter 23 (Pn808): Absolute encoder origin offset



5.4 Operation Sequence when Turning the Servo ON

5.4

5.5

5.6

Operation Sequence when Turning the Servo ON

Motor control using a host controller is performed using motion commands only in the servo ON state (motor
power ON).

In the servo OFF state (when the power to the motor is shut OFF), the SERVOPACK manages position data so
that the reference coordinate system (CPOS, MPOS) and the feedback coordinate system (APOS) are equal.
For correct execution of motion commands, therefore, it is necessary to use the SMON (status monitoring)
command after the servo ON state has been established, to read the servo reference coordinates (CPOS) and
send an appropriate reference position. Set the coordinate system of the SERVOPACK using the POS_SET
command as necessary.

After completing the setting of the coordinate systems, carry out machine operation using motion commands.

Operation Sequence when OT (Overtravel Limit Switch)
Signal is Input

When an OT signal is input, the SERVOPACK prohibits the motor from rotating in the way specified in
parameter Pn001. The motor continues to be controlled by the SERVOPACK while its rotation is prohibited.

When an OT signal is input, use the following procedure to process the OT signal.

Procedure Operation

Monitor OT signals. When an OT signal is input, send an appropriate stop command:

While an interpolation command (INTERPOLATE) is being executed: Continues execution of the inter-
1 polation command while stopping updating of the interpolation position. Or, sends an SMON command.
While a move command (such as POSING) other than interpolation commands is being executed: sets
CMD_CANCEL = 1.

Check the output completion flag DEN. If DEN = 1, the SERVOPACK completed the OT processing.
2 At the same time, check the flag ZSPD. If ZSPD = 1, the motor is completely stopped. Keep the com-
mand used in procedure 1 active until both of the above flags are set to 1.

3 Read out the current reference position (CPOS) and use it as the start position for retraction processing.

Use a move command such as POSING or INTERPOLATE for retraction processing. Continue to use
4 this command until the retraction is finished. If the move command ends without finishing the retraction,
restart the move command continuously from the last target position.

Note: « When an OT signal is input during execution of a motion command such as ZRET, EX FEED or EX POSING,
the execution of the command will be cancelled.
* During the overtravel state (P-OT = 1 or N-OT = 1), the servomotor is not positioned to the target position speci-
fied by the host controller. Check the feedback position (APOS) to confirm that the axis is stopped at a safe posi-

tion.
If the state of an OT signal varies over a short time (in a pulsing manner for example),
o the host controller may not be able to monitor the variation of the OT signal properly.
Take due care about the selection of limit switches and their mounting and wiring to
IMPORTANT avoid chattering of OT signals and malfunctioning.

Operation Sequence at Emergency Stop (Main Circuit OFF)

For circuits incorporating the recommended processing that the control and main circuit power supplies turn
OFF on occurrence of an emergency stop, no specific process is required.

For circuits that turn OFF only the main circuit power supply, follow the procedure below.
After confirming that the SV_ON or PON bit in the STATUS field of the response data is OFF (= 0), send an
SV_OFF command. While in an emergency stop state, always monitor the SERVOPACK status using a com-

mand such as the SMON (status monitoring) command.

For recovery from an emergency stop state, follow the action to be taken on occurrence of an alarm.

Operation Sequence
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5 Operation Sequence

5.7 Operation Sequence when a Safety Signal is Input

When an HWBB1 or HWBB?2 signal is input while the motor is being operated, current to the motor will be
forcibly stopped, and the motor will be stopped according to the setting of the 1st digit of parameter Pn001.

Note: The safety function cannot be used with DC power input Z-V series SERVOPACKSs (SGDV-OOOE21).

[When an HWBB signal is input after the SERVOPACK stops powering the motor]

/HWBB1 ON OFF ON
/HWBB2 (The HWBB function is not required.) (Theigygglﬁrgudﬁsztlon (The HWBB function is not required.)
Motion command, | SV_OFF SV_ON
Command ofc. >< command > SMON command, etc. >< command
SVCMD_STAT.
SV_ON 1 0 1
SVCMD_IO.
ESTP 0 1 0
SERVOPACK BBstatus |  HWBB status | BB status
status RUN status X(baseblocked)X(hard wire baseblocked)X (baseblocked) RUN status
[When an HWBB signal is input while the SERVOPACK is powering the motor]
/HWBB1 ON OFF ON
/HWBB2 (The HWBB function is not required.) (Theils—iyggﬁrgudjt):tlon (The HWBB function is not required.)
) SV_ON
Command Motion command, etc. SMON command, etc. X command
SVCMD_STAT. 1 0 1
SV_ON
SVCMD_IO. 0 1 0
ESTP
SERVOPACK HWBB status BB status
status RUN status (hard wire baseblocked) (baseblocked) RUN status

® When an HWBB Signal is Input:

Monitor the HWBB input signal and SCM output signal status, or ESTP signal (HWBB) status in the
SVCMD IO (servo command input signal) field. If a forced stop status is detected, send a command such as
SV_OFF to stop the motor.

5-10



5.7 Operation Sequence when a Safety Signal is Input

B Recovery from Stop Status:

Recover from the stop status by following the procedure below.

1.

Reset the HWBB1 or HWBB2 signal.
The HWBB state is still valid at this point.

2. Send an SV_OFF command to shift the SERVOPACK to the base block state.
3. Carry out controller and system recovery processing.

4,
5
6

Send an SV_ON command to establish the servo ON state.

. Complete the preparation for operation after establishing the servo ON state.

. Start operation.

Note 1. Ifthe SERVOPACK enters the HWBB status while sending an SV_ON command, reset the ' HWBB1 or

/HWBB?2 signal and then send a command other than SV_ON, such as SV_OFF. Then, send the SV_ON com-
mand again to restore the normal operation status.

2. Ifthe SERVOPACK enters the HWBB status during execution of an SV_OFF, INTERPOLATE, POSING,
FEED, EX FEED, EX POSING, or ZRET command, a command warning will occur since the SERVOPACK
status changes to the servo OFF state. Execute the clear alarm or warning (ALM_CLR) command to restore nor-
mal operation.

Operation Sequence
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5 Operation Sequence

5.8

5.9

Operation Sequence at Occurrence of Alarm

When the D ALM bit in the CMD_STAT field of the response is 1 or a COMM_ALM field of 8 or a greater
value is detected, send the SV_OFF command. Use the ALM_RD command to check the alarm code.

To clear the alarm status, send the ALM_CLR command or set the ALM_CLR bit of the CMD_CTRL com-

mand to "1" after eliminating the cause of the alarm. However, this will not clear the alarm status that require
the power supply to be turned OFF and back ON for clearance.

For Communication Error Alarms

When a communication error alarm (COMM_ALM 2 8) occurs, the communication phase shifts to phase 2.
To restore communication phase 3, send a SYNC SET command after resetting the alarm.

For Warnings

When the D WAR bit is 1 or the COMM_ALM field of a value from 1 to 7 is detected, a warning occurs but
the servo OFF state will not be established. Check the alarm code using the ALM_RD command and perform
appropriate processing. To clear the warning state, send the ALM_CLR command or set the ALM_CLR bit of
the CMD_CTRL command to "1."

For Command Errors

Check the status of CMD_ALM with the host controller in every communication cycle and perform appropri-
ate processing because CMD ALM will be automatically cleared on reception of the next normal command
after detecting CDM_ALM # 0.

Notes when the Positioning Completed State (PSET = 1) is
Established while Canceling a Motion Command

When the SERVOPACK enters any of the following states during execution of a motion command, it may
cancel the execution of the motion command and establish the positioning completed state (PSET = 1).

* The servo OFF state (SV_ON of SVCMD_ STAT set to "0") has been established due to an alarm (D_ALM
of CMD_STAT set to "0" or COMM_ALM 2 8).

* The servo OFF state (SV_ON of SVCMD_STAT set to "0") has been established because the main power
supply was turned OFF (PON of SVCMD_ STAT set to "0").

* The motor has stopped due to overtravel (P-OT or N-OT of SVCMD 1O set to "1") or a software limit
(P_SOT or N_SOT of SVCMD 10O set to "1").

* The servo OFF state (SV_ON of SVCMD STAT set to "0") has been established because the HWBB signal
was turned OFF (ESTP of SVCMD 10 set to "1").

In this case, the motor has not reached the target position specified by the host controller even though PSET is
set to "1." Check the feedback position (APOS) to confirm that the axis is stopped at a safe position.

the host controller may not be able to monitor the variation of the OT signal properly.
Take due care about the selection of limit switches and their mounting and wiring to
IMPORTANT avoid chattering of OT signals and malfunctioning.

o If the state of an OT signal varies over a short time (in a pulsing manner for example),
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6 Function/Command Related Parameters

6.1.1 Interpolation Command

6.1

6.1.1

6.1.2

(1)

Position Control

This section describes the parameters related to interpolation and positioning in position control.

Interpolation Command

When sending the INTERPOLATE command, the speed feedforward and torque (force) feedforward values
can be specified along with the target position.

The sum of the speed feedforward value specified by the INTERPOLATE command and the (speed) feedfor-
ward value set in the parameters (common parameter 64 (Pn109) and Pn10A) will be applied.

Specifying the speed feedforward value using the INTERPOLATE command may lead to overshooting if the
settings of the following parameters (common parameter 64 (Pn109) and Pn10A) are inappropriate. When
specifying the speed feedforward value using the INTERPOLATE command, set the parameters to "0" (fac-

tory setting).

Common Data Size Setting ! Factory

Parameters e (Byte) Range L Setting
64 Feedforward Compensation 4 0 to 100 % 0

Data Size Setting . Factory

Parameter Name (Byte) Range Unit Setting
Pn109 Feedforward Gain 2 0to 100 1% 0
Pnl10A Feedforward Filter Time Constant 2 0 to 64000 0.01 ms 0

If the speed feedforward and torque (force) feedforward values are specified using the INTERPOLATE com-
mand, the values will be cleared when another command is executed.

Positioning Command
There are the following two kinds of acceleration/deceleration method for positioning commands (POSING,
FEED, EX FEED, EX POSING, and ZRET).

« Using the acceleration/deceleration specified by the command

* Using the acceleration/deceleration set in the parameters

Using the Acceleration/Deceleration (ACCR and DECR) Specified by the
Command

When using the acceleration/deceleration (ACCR and DECR) specified by the command, positioning will be
performed with 1-step acceleration/deceleration.

When both the acceleration and deceleration (ACCR and DECR) are set to "0" in the command, positioning
will be performed with 2-step acceleration/deceleration according to the parameter settings.



6.1 Position Control

(2) Using the Acceleration/Deceleration Set in the Parameters

Set both the acceleration and deceleration (ACCR and DECR) to "0" in the command and select which param-
eter setting should be used for the acceleration/deceleration with the 1st digit of parameter Pn833.

Reference speed A

TSPD

Acceleration
constant
switching
speed

2nd linear
acceleration constant

Deceleration constant

1st linear acceleration constant

switching speed

1st linear deceleration constant

Time

Note: Make settings so that the distance required for deceleration and the deceleration satisty the following conditions.

Deceleration [reference unit/sz] > Maximum reference speed [reference unit/s]2 / (Maximum deceleration distance
[reference unit] X 2)

B Acceleration/Deceleration Constant Switching Setting

Parameter Meaning D?Itaa yt?al)z e Sthrt]lgg Unit
n.000O00 Use parameters Pn80A to Pn80F and Pn827.
Pg33 (Factory setting) | (Parameters Pn834 to Pn840 are invalid.) 5 0000H to -
Use parameters Pn834 to Pn840. 0001H
n.0O0O1 (Parameters Pn80A to Pn80F and Pn827 are invalid.)

Note: The setting will be validated by turning the power supply OFF and then ON again, or by executing the CONFIG
command.

B Acceleration/Deceleration Parameters when Pn833=n.0000

Data Size Setting . Factory
Parameter Name (Byte) Range Unit Setting
Pn80A I1st Linear Acceleration Constant 2 1t0 65535 | 10000 reference units/s2 100
Pn80B 2nd Linear Acceleration Constant 2 1 to 65535 | 10000 reference units/s> 100
Pn80C Acceleration Constant Switching Speed 2 0 to 65535 100 reference units/s 0
Pn80D Ist Linear Deceleration Constant 2 1 to 65535 | 10000 reference units/s> 100
Pn80E 2nd Linear Deceleration Constant 2 1t0 65535 | 10000 reference units/s2 100
Pn80OF Deceleration Constant Switching Speed 2 0 to 65535 100 reference units/s 0
Pn827 Linear Deceleration Constant for Stopping 2 1t0 65535 | 10000 reference units/s 100
B Acceleration/Deceleration Parameters when Pn833=n.000011
Data Size . . Factory
Parameter Name (Byte) | Setting Range Ul Setting
Pn834 Ist Linear Acceleration Constant 2 4 1t0 20971520 | 10000 reference units/s? 100
Pn836 2nd Linear Acceleration Constant 2 4 1t0 20971520 | 10000 reference units/s? 100
Pn838 Acceleration Constant Switching 4 01020971520 | 100 reference units/s 0
Speed 2
Pn83A 1st Linear Deceleration Constant 2 4 1t0 20971520 | 10000 reference units/s? 100
Pn83C 2nd Linear Deceleration Constant 2 4 1t0 20971520 | 10000 reference units/s? 100
Pn83E Deceleration Constant Switching 4 01020971520 | 100 reference units/s 0
Speed 2
Li Deceleration Constant 2
Pn840 f;;lg?;pp?flz cration L-onstan 4 1t0 20971520 | 10000 reference units/s>| 100

Function/Command Related Parameters
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6 Function/Command Related Parameters

6.2

(2)

Torque (Force) Limiting Function

The torque (force) limiting function limits the torque (force) during position/speed control to protect the con-
nected machine, etc. There are three ways to limit the output torque (force).

* Internal torque (force) limit according to parameter settings
* External torque (force) limit using the P_CL and N_CL bits of the SVCMD 10O field
* Torque (force) limit by position/speed control command

If all of the above three methods are used, the smallest torque (force) limit will be applied.

Internal Torque (Force) Limit

This method always limits the maximum output torque (force) to the set values of the following parameters.

Data Size Setting . Factory
Parameter Name (Byte) Range e Setting
Pnd02 Forward Torque Limit 2 0 to 800 % 800
(For rotational servomotors)
Pnd03 Reverse Torque Limit 2 0 to 800 % 800
(For rotational servomotors)
Pn483 Forwa?rd Force Limit 2 0 to 800 % 30
(For linear servomotors)
Pnds4 Reverse Force Limit 5 0 to 800 v 30

(For linear servomotors)

External Torque (Force) Limit Using P_CL/N_CL Bits of SVCMD _10 Field

This method uses the P_CL and N_CL bits of the SVCMD 1O field to limit the output torque (force) to the
values set for the following parameters. Settings can be made using common parameters.

Common Data Size Setting . Factory
Parameters NS (Byte) Range il Setting
8C Forward Torque (Force) Limit 4 0 to 800 % 100
8D Reverse Torque (Force) Limit 4 0 to 800 % 100
Data Size Setting : Factory
Parameter Name (Byte) Range Unit Setting
Pnd04 Egrvyard External Torque (Force) > 0 to 800 o 100
mit
Pn405 Reverse External Torque (Force) Limit 2 0 to 800 % 100




6.2 Torque (Force) Limiting Function

(3) Torque (Force) Limit by Position/Speed Control Command

Torque (force) limits can be specified using the following commands.
INTERPOLATE, POSING, FEED, EX FEED, EX POSING, ZRET, VELCTRL
This method limits the torque (force) to the value set for TLIM of the position/speed control command.

The torque (force) limit will be applied according to the settings of the parameters (Pn81F.1 and Pn002.0).
(Enabled by factory setting)

. Data Size Setting ;
Parameter Meaning (Byte) Range Unit
n.00000 Reserved
The settings of the TFF and TLIM fields of position 0000H to
Png1F |nLOIH control commands are enabled. 2 0001H -
(Factory Th force) limit will be applied accordi
setting) € torgue (force) limit will be applied according to
the setting of parameter Pn002.0.
n.00000 Reserved
n.O0O01 Forward and reverse torque (force) limits based on
(Factory the setting of the TLIM field of the position/speed 0000H to
Pn002 | setting) control commands are enabled. 2 0003H -
n.O00O02 Reserved
n.000O03 Reserved

The following table shows the operation when all of the three methods are used. The smallest torque (force)
limit in each group will be applied.

Pr002.0 Forward Torque (Force) Limit Reverse Torque (Force) Limit
n002.
When P_CL is setto 0 | When P_CL is setto 1 | When N_CL is setto 0 | When N_CL is set to 1
* Pn402 (Pn482)" * Pn403 (Pn483)"
1 Pnd02 (Pn482) Common parameter 8C Pnd03 (Pnd83) Common parameter 8D
(Pn404) (Pn405)
TLIM TLIM TLIM TLIM

*  The parameter numbers in parentheses are for linear servomotors.

When sending a command other than the commands that can specify torque (force) limit, the last torque
(force) limit specified by the TLIM field remains valid. During execution of the SV_OFF or TRQCTRL com-
mand, the torque (force) limit specified by the TLIM field becomes invalid and the maximum torque (force)
will be used as the limit.

Function/Command Related Parameters
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6.3

Torque (Force) Feedforward Function

This function is used to apply a torque (force) feedforward (TFF) from a position/speed control command to
shorten positioning time. The host controller differentiates a position reference to generate a torque (force)
feedforward reference.

[Torque (Force) Feedforward Reference Settable Commands]
INTERPOLATE, VELCTRL

[Setting Parameters]
Set the following parameters to use the torque (force) feedforward reference. (Enabled by factory setting)

Position Control Command TFF/TLIM Function Allocation

Pn81F
n.OO10 ‘ Enables allocation (Set TFF/TLIM operation using Pn002.)




6.4 Software Limit Function

6.4

Software Limit Function

This function forcibly stops the servomotor in the same way as the overtravel function when the moving part
of the machine enters the software limit range specified by the parameters (common parameter 26 (Pn804),
common parameter 28 (Pn806)).

The method for stopping the servomotor is the same as when an OT signal is input.

Conditions for Enabling the Software Limit Function

The software limit function is enabled when the following operations are completed. In other cases, the func-

tion remains disabled.

* Zero point return operation by the ZRET command is completed.
* The coordinate setting is completed after reference point setting (REFE = 1) by executing the POS_SET

command.

* When using an absolute encoder, the sensor is turned on by the SENS_ON command.

(2)

Parameters Related to Software Limit Functions

Common Data Size . . Factory
Parameters Name (Byte) Setting Range Unit Setting
Limit Setting
bit 0 P-OT (0: Enabled, 1: Disabled)
bit 1 N-OT (0: Enabled, 1: Disabled)
bit 2 Reserved
25 bit 3 Reserved 4 0to 33H 0000H 0000H
bit 4 P-SOT (0: Disabled, 1: Enabled)
bit 5 N-SOT (0: Disabled, 1: Enabled)
bit6 to Reserved
31
.. —1073741823to | Reference
26 Forward Software Limit 4 1073741823 unit 1073741823
.. —1073741823to | Reference
28 Reverse Software Limit 4 1073741823 unit —1073741823
. Data Size ] :
Parameter Meaning (Byte) Setting Range Unit
n.000O00 Enables forward and reverse software limit.
n.O00O0O1 Disables forward software limit.
n.0O00O0O2 Disables reverse software limit.
n.O00O03
(Factory Disables software limit in both directions.
setting)
Pngo1 | n.0JLI0CI 2 0000H to 0103H -
(Factory Reserved
setting)
n.0J0O Disables software limit for reference.
n.O0100 Enables software limit for reference.
n.00000
(Factory Reserved
setting)
- —1073741823to | Reference
Pn804 Forward Software Limit 4 1073741823 unit
.. —1073741823to | Reference
Pn806 Reverse Software Limit 4 1073741823 unit

Function/Command Related Parameters
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(3) Software Limit Monitoring
Check servo command input signal monitoring bits P_SOT and N_SOT for software limits.

Software limit operations are not performed in directions for which the software limit function is disabled, and
the corresponding servo command input signal monitoring bit is always "0."

« Software Limit for Reference (Pn801.2)
If the target position specified by a command such as POSING and INTERPOLATE is in the software limit

range, positioning will be performed by using the software limit value as the target position.



6.5 Latch Function

6.5

Latch Function

Three types of current position latch function using an external signal input are available:

* Latching by using the move command with the latch function (EX FEED, EX POSING, ZRET)
* Latching based on the latch request set by the LT REQI1 and LT REQ2 bits
+ Continuous latch based on the latch request set by the LT _REQ?2 bit

An overview of the latch operation is presented below.

Type
Operation

Move Command with Latch
Function

Latching Based on the Latch
Request Set by the
LT_REQ1 and LT_REQ?2 Bits

Continuous Latch Based on
the Latch Request Set by the
LT _REQ2 Bit

Latch Operation

The slave station starts latching
on reception of the command if
LT REQI =1, and ends latching
on input of the specified latch
signal.

The slave station starts latching
if LT_REQI =1 and LT _REQ2
=1, and ends latching on input
of the specified latch signal.

The slave station starts latching
if LT REQ2 = 1, and repeats
latching on input of the specified
latch signal.

Cancelled by LT REQ1 =0

E:;:ieiﬁgg Cangelled when the slave station E;f‘;élég bzygd T_REQI=0and Cancelled by LT_REQ2 =0
receives another command

Checking

Completion of | Check L CMPI. Check L CMP1 and L_CMp2. | Sheck L_CMP2 and
. EX_STATUS.

Latching _

Outputting

Latched LPOSI LPOSI, 2 LPOS2

Position

Latching According to the settings of Pn820 and Pn822

Allowable Area

*

selecting the latched position with monitor selection bits SEL_ MONT1 to 3.

The specification differs from that of the MECHATROLINK-II compatible profile. Monitor the latched position by

The relationship among the signals related to latching is shown in the diagram below.

Even if a request for latching is made, latch signals will not be accepted until the latching conditions are satis-

fied.

Whether the latching conditions have been satisfied or not can be checked at LT RDY1 and LT RDY?2
selected with common monitor 1 (CMN1) and common monitor 2 (CMN2). These monitors correspond to the
Oth and 1st bits of the SV_STAT field of common parameter 89 (PnB12).

In either of the following cases, latching will not be performed since the latching conditions are not satisfied.

* Outside the latching allowable area set by parameters
* Inside the latching disabled area in the operation sequence for the ZRET command

LT_REQ

LT_RDY

L_CMP

Latch signal

B Operation when Latching is Completed

on—

Latch condition not established

ON )\
OFF\\

ON \\\

]

o

OFF

ON 1
FF

0]

Function/Command Related Parameters
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6.5.1 Continuous Latch by LT_REQ?2 Bit

B Operation when Latching is not Completed

ON
LT_REQ \\7 Latch condition not established

ey | o) —
LT_RDY
ey ] O
ON
L CMP
o
o R
OFF

B Latch Time Lag

* From reception of the command to latching start: 250 ps max.
* From completion of latching to transmission of a response: One communication cycle max.

6.5.1 Continuous Latch by LT _REQ2 Bit

This function sequentially latches the input positions of sequence signal 1 to sequence signaln (n=1to 8) a
specified number of times. The continuous latch operation can be aborted by setting the LT _REQ?2 bit to OFF
(LT _REQ2 = 0). This function can shorten the time between latch completion and the start of the next latch,
and enables sequential latch operations at high speed.

v

| Latches the sequence signal 1 input position. |

v

| Latches the sequence signal 2 input position. |
Repeats m times ¢

| Latches the sequence signal n input position.

[How to Start and Stop Continuous Latch Operation]

Set the following parameters, and then set LT _REQ2 to "1" to start continuous latch operation. To abort the
operation, set LT REQ2 to "0."

Pn850: Latch Sequence Number n

Pn851: Continuous Latch Count m (When m = 0, the continuous latch operation will be infinitely
repeated.)

Pn852: Latch Sequence Signal 1 to 4 Setting
Pn853: Larch Sequence Signal 5 to 8 Setting

Note: If Pn850 is set to "0" and LT REQ2 to "0", normal latching will be performed.

[Latch Status]
Latch completion can be confirmed by the following status.

[SVCMD STAT]
L CMP2: L CMP2 is set to "1" for one communication cycle every time the external signal is input.

[EX_STATUS] EX STATUS is allocated to OMNI1 (Pn824) or OMN2 (Pn825).
(Pn824 = 84H or Pn825 = 84H)

L SEQ NO (D8-D11): The latch sequence signal number (< n) on completion of latching of the current posi-
tion
(Added on completion of position latching)

L _CMP_CNT (D0-D7): The continuous latch count (< m)
(Added on completion of position latching when the latch sequence signal n is input.)



6.5 Latch Function

[Latched Position Data]

The latest latched position data at completion of latching can be obtained by using the following monitor.

Name

Code

Remark

Feedback Latch Position

LPOS2

The latest latch signal input position

The previously latched position data can be obtained by using the following optional monitors.

Name Code Remark
. . Pn824 = 81H:
Optional Monitor 1 OMNI Previous latch (sequence) signal 2 input position (LPOS2)
Optional Monitor 2 OMN2 Pn825 = 81H:

Previous latch (sequence) signal 2 input position (LPOS2)

[Operation Example]

An example of a continuous latch operation using two latch sequence signals EXT1 and EXT?2 is illustrated

below.

(The parameters are set as follows: Pn850 =2, Pn851 =2 or more, Pn852 = 0021H, Pn853 = any)

LT REQ2 =1
1

Communication

LT _REQ2=0
!

L_CMP2 cycle
(STATUS) \

(Moniten . N i) N \

onitor,

EX STATUS) |0 )/ >/, //’ >/, \\\
(EX_STATUS) ) N 2 \ 0
sty |0 N 1 e 2 Ko

EXT1 input signal '/_‘

EXT2 input signal

I R N

K—

Time from LT_REQ2 =1
reception to latch
operation start: 250 us

k——i
Interval between
latch signals: 500 ps min.

Function/Command Related Parameters
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6.5.1 Continuous Latch by LT_REQ?2 Bit

[Setting Parameters]

Parameter

Name Data Size Setting Unit Factory
No. | Digit (Byte) Range Setting
Pn850 Latch Sequence Number 2 0to8 - 0
Pn851 Continuous Latch Sequence Count 2 0 to 255 - 0
. . 0000H to
Latch Sequence Signal 1 to 4 Setting 2 3333H - 0000H
0 |Phase C
1 |EXT1 signal
1 Latch Sequence 1 g B 0103 B 0
Signal Selection 2 |EXT2 signal
Pn852 3 | EXTS3 signal
Latch Sequence 2
2 Signal Selection As above
Latch Sequence 3
3 Signal Selection As above
Latch Sequence 4
4 Signal Selection As above
. . 0000H to
Latch Sequence Signal 5 to 8 Setting 2 33330 - 0000H
0 |Phase C
1 | EXT1 signal
| L?tch Sequence 5 g B 0103 B 0
Signal Selection 2 | EXT2 signal
Pn853 3 | EXTS3 signal
Latch Sequence 6
2 Signal Selection As above
Latch Sequence 7
3 Signal Selection As above
Latch Sequence 8
4 Signal Selection As above

Note: The EXT2 and EXT3 cannot be used with DC power input -V series SERVOPACKs (SGDV-OOOE21).

[Application Notes]
1. The minimum interval between latch signals is 500 us. An interval between latch signals that is longer than

the communication cycle is required to continuously obtain latched position data.

2. If two latch signals are input without allowing the minimum required interval, only the first latch signal

input position will be latched. The second latch signal will be ignored.

3. The parameters Pn850 to Pn853 can be changed only while the continuous latch operation is stopped.



6.5 Latch Function

6.5.2 Setting the Latching Allowable Area

Use the following parameters to set the latching allowable area.

Data Size : ! Factory
Parameter Name (Byte) Setting Range Unit Setting
Forward Latching Allowable —2147483648 to Reference
Pn820 Area 4 2147483647 unit 0
Reverse Latching Allowable —2147483648 to Reference
Pn822 Area 4 2147483647 unit 0

Latch signal input is enabled when the following two conditions are satisfied.

* Within the latching allowable area set by Pn820 and Pn822

*The LT REQI and LT REQ2 bits of the SVCMD_CTRL field is set to "1" (requesting latching).*
#*  For the MECHATROLINK-II compatible profile, the conditions are different.

The above conditions for enabling latch signal input are valid for the latch operation for any command.

(1) When Pn820 > Pn822

Pn822 Pn820

Latching allowable area

(2) When Pn820 < Pn822

Pn820 Pn822

Latching allowable area Latching allowable area

Function/Command Related Parameters
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6.6

Acceleration/Deceleration Parameter High-speed Switching
Function

This function switches all of the acceleration/deceleration parameters that are used for positioning at the same
time.

Register the acceleration/deceleration parameter settings in a bank before starting operation, and specify bank
selector BANK SELI in the data field of the command to switch the acceleration/deceleration parameter set-
tings to those of the registered bank.

[Specifying a Bank]
Specify a bank with the BANK SEL1 bits of the SVCMD IO field of the command.

Name Description Setting Data

Bank selector 1

BANK_SELT (4 bits) (acceleration/deceleration bank)

Bank 0 to 15

Note: If a bank number larger than the bank number set in Pn900 is specified (BANK_SEL1 > Pn900), the parameter bank
will not switch and the currently active bank will be used. The parameters will not switch while DEN = 0 (Distribut-
ing) either.

[Parameter Bank Setting]
Set the following parameters.

Data Size . Factory

Parameter No. Name (Byte) Setting Range Setting
Pn900 Parameter Bank Number 2 0to 16 0
Pn901 Parameter Bank Member Number 2 Oto 15 0
Pn902 to Pn910 Parameter Bank Member 2 0000H to 08FFH 0

Definition
Pn920 to Pn95F* Parameter Bank Data 2 0000H to FFFFH 0
Depends on bank member.

*  The parameters Pn920 to Pn95F will not be stored in the non-volatile memory. They need to be set every time the
power is turned ON.



6.6 Acceleration/Deceleration Parameter High-speed Switching Function

[Parameters that can be Registered as Bank Members]
The following parameters can be registered as parameter bank members by parameters Pn902 to Pn910.

For 4-byte parameters, one parameter must be registered as two consecutive members.
(See Setting Example 2.)

Data Size . . Factory
Parameter Name (Byte) Setting Range Unit Setting
Pn80A 1st Linear Acceleration Constant 2 1 to 65535 10000 reference units/s? 100
Pn80B 2nd Linear Acceleration Constant 2 1 to 65535 10000 reference units/s2 100
Pn8OC ’g‘cceleratlon Constant Switching 2 0 to 65535 100 reference units/s 0
peed
Pn80D 1st Linear Deceleration Constant 2 1 to 65535 10000 reference units/s2 100
Pn8OE 2nd Linear Deceleration Constant 2 1 to 65535 10000 reference units/s> 100
Pn80F Deceleration Constant Switching 2 0to 65535 100 reference units/s 0
Speed
Pn834 1st Linear Acceleration Constant 2 4 1t0 20971520 | 10000 reference units/s> 100
Pn836 2nd Linear Acceleration Constant 2 4 1t0 20971520 | 10000 reference units/s2 100
png3g | Acceleration Constant Switching 4 0102097152000 |  Reference unit/s 0
Speed 2
Pn83A 1st Linear Deceleration Constant 2 4 1t0 20971520 | 10000 reference units/s> 100
Pn83C 2nd Linear Deceleration Constant 2 4 1t0 20971520 | 10000 reference units/s 100
png3g | Deceleration Constant Switching 4 0102097152000 |  Reference unit/s 0
Speed 2
pnglo | EXxponential Function Acceleration/ 2 0t0 65535 100 reference units/s 0
Deceleration Bias
Pn8ll Exponent;al Fu_nctlon Acceleration/ 5 0t0 5100 0.1 ms 0
Deceleration Time Constant
Pn812 Movement Average Time 2 0to 5100 0.1 ms 0

Function/Command Related Parameters
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[Setting Procedure]
STEP1:
1. Set Pn900 (Parameter Bank Number) to m.

2. Set Pn901 (Parameter Bank Member Number) to n. Set Pn900 and Pn901 so that Pn900 x Pn901 < 64.
3. Register bank member parameter numbers using parameters Pn902 to Pn910.
4

. To enable the bank function, execute the CONFIG command or turn the power supply OFF and then ON
again.

STEP2:

5. Set the data of each bank in the parameter bank data area from the leading parameter Pn920 in order as
shown below.
Bank 0: Pn920 to Pn (920 +n—1)
Bank 1: Pn (920 + n) to Pn (920 + 2n-1)

Bankm—1:Pn {920+ (m - 1) Xn} to Pn (920 + m xn—1)

Note 1. If parameters Pn900 to Pn910 set in STEP 1, 2, and 3 are saved in the non-volatile memory, carry out STEP 5
only after turning the power ON the next and subsequent times.
However, if you turn the power supply OFF and then ON again after saving parameters Pn900 to Pn910 in the
non-volatile memory (i.e. with the bank function enabled), and start the operation without setting parameters
Pn920 to Pn95F, the operation will be carried out under the condition that all bank data is set to 0 (zero) or the
minimum setting.

2. If parameters Pn900 to Pn910 set in STEP 1, 2, and 3 are not saved in the non-volatile memory, carry out STEP 1

to 5 each time the power supply is turned ON.

Setting Example 1: Switching three banks of members Pn80B, Pn80E, and Pn80C

Bank number Pn920 = 80BH value
Member number Pn921 = 80EH value Bank 0
Pn922 = 80CH value
Pn902 = 80BH Member 1 Pn923 = 80BH value
Pn903 = 80EH Member 2 Pn924 = 80EH value Bank 1
Pn904 = 80CH | Member 3 Pn925 = 80CH value
Pn926 = 80BH value
Pn927 = 80EH value Bank 2
Pn928 = 80CH value

Setting Example 2: Switching two banks of members Pn836, Pn83C, and Pn838

Pn900 = 2

Bank number

Pn920 = 836H LS word

Pn921 = 836H MS word

Pn901 =6 Member number
Pn922 = 83CH LS word
Bank O
Pn902 = 836H | Member 1 Pn923 = 83CH MS word
Pn903 = 836H | Member 2 Pn924 = 838H LS word
Pn904 = 83CH | Member 3 Pn925 = 838H MS word
Pn905=83CH | Member 4 Pn926 = 836H LS word
Pn906 = 838H | Member 5 Pn927 = 836H MS word
Pn907 = 838H | Member 6 Pn928 = 83CH LS word
Bank 1

Pn929 = 83CH MS word

Pn92A = 838H LS word

Pn92B = 838H MS word




6.6 Acceleration/Deceleration Parameter High-speed Switching Function

[Application Notes]

1.

If Pn900 (Parameter Bank Number) or Pn901 (Parameter Bank Member Number) is set to 0, the bank func-
tion will be disabled.

. If one parameter is registered for more than one bank member definition, the bank data of the biggest bank

member definition parameter number will be applied.

. The acceleration/deceleration parameter high-speed switching function is enabled only while DEN = 1 (dis-

tribution completed). The parameters will not switch while DEN = 0 (distributing).

. In the following cases, error A.04A (parameter setting error) will occur when the power supply is turned

back ON or CONFIG command is executed.
* One 4-byte parameter is not registered for two consecutive bank members.
* The total number of bank data entries exceeds 64 (Pn900 x Pn901 > 64).

. If a parameter that is not allowed to be a bank member is registered, the bank data of the parameter-regis-

tered member will become invalid.

. Bank data that exceeds the setting range of the registered bank member parameter will be clamped to a

value within the setting range.

. If a bank number larger than the bank number set in Pn900 is specified (BANK SEL1 > Pn900), the param-

eter bank will not switch and the currently active bank will be used.

. The parameters Pn920 to Pn95F will not be stored in the non-volatile memory. They need to be set every

time the power is turned ON.

Function/Command Related Parameters

6-17



/

Detecting Alarms/Warnings Related to
Communications or Commands

This chapter describes the alarms and warnings that may occur in MECHATROLINK-III
communications. For alarms and warnings that are not described in this manual, refer to the
applicable manual for design and maintenance of the SERVOPACK.

7.1 Communication Related Alarms .. ........ ... ... .. ... . . ... 7-2
7.2 Warnings Related to Communication and Commands ............... 7-4
7.2.1 Communication Errors (COMM_ALM) . ... ... . . . i 7-4
7.2.2 Command Errors (CMD_ALM) .. ... . . . . 7-4
7.2.3 Monitoring Communication Data on Occurrence of an Alarm or Warning ......... 7-5
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71

Communication Related Alarms

The table below shows the communication alarms that may occur in MECHATROLINK-IIT communications.

If an error is found in the command or data that a SERVOPACK receives, the SERVOPACK returns the corre-
sponding alarm code (in the COMM_ALM bit of the CMD_STAT field of the response).

At the same time, the alarm code is displayed on the SERVOPACK.

Alarm in Response SERVOPACK Side
Category [comM Name Meanin Remedy Stopping | Alarm | Alarm
_ALM 9 Method | Code | Reset
The received data size does not
. match the data size set at the local | Review the number of trans-
Communica- . o Zero- .
. : station. mission bytes (S3). Possi-
0 tion data size . . . L. speed A.E41
Communi- setting error The communication data reception | Review the communication stopping ble
cation status after starting communica- setting of the controller.
Setting tion is abnormal.
Error The station address setting is Zero-
0 Station address | invalid or a station assigned the Review the station addresses speed A F42 Impos-
setting error same station address exists in the | (S1, S2). sg() in ’ sible
communication network. pping
Transmission | An unsupported transmission Review the transmission Zero- Possi-
B cycle setting | cycle was set on reception of a cycle setting of the control- | speed A.E40 ble
error CONNECT command. ler. stopping
Communi- ;
. On reception of the CONNECT Review the WDT process-
caton command and then the ine of the controller
Establish- . SYNC_SET command, the WDT 8 0 Lhe Contro 7er. Zero- .
ment Error ¢  |Synchroniza- 4 i ot refreshed in each com- | Check communication con- speed AEs1 | Posst
tion failure S nections. . ) ble
munication cycle and the commu- Tak stopping
nication timing cannot be ake countermeasures
synchronized. against noise.
Check communication con-
Data reception errors occurred nections.
twice consecutively after complet- | Take countermeasures
ing the execution of the CON- against noise. 7
g |Datareception NECT command. (Influence of | To recover from the alarm s e;:(-i AEGo | Possi-
error noise, efc.) state, send the ALM_CLR | "% ' ble
command and then the pping
An error is detected on the com- | SYNC_SET command.
munication LSI. If the alarm continues,
replace the SERVOPACK.
Check communication con-
Communi- nections.
cation FCS errors occurred twice consec- | Take countermeasures Zero-
Error 8 FCS error utively after completing the execu- | against noise. speed AE62 Possi-
tion of the CONNECT command. | To recover from the alarm SE)O in : ble
(Influence of noise, etc.) state, send the ALM_CLR PPng
command and then the
SYNC_SET command.
Check communication con-
ti .
The synchronous frame not nections
. . Take countermeasures
Synchronous | received state was detected twice acainst noise Zero- Possi-
rame not consecutively after completing the spee .
A |f ively aft pleting th Tg e th al peed AE63 | "0
received execution of the CONNECT com- | -° recovedr ﬁon;]il\j[ a Ca]rdﬁ stopping
mand. (Influence of noise, etc.) state, send the —
command and then the
SYNC_SET command.
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7.1 Communication Related Alarms

Alarm in Response SERVOPACK Side
Catego Remed i
gory | COMM Name Meaning y Stopping | Alarm | Alarm
_ALM Method | Code | Reset
The controller is not refreshing the Rewew the WDT process-
. e ing of the controller.
. WDT data in each communication Zero- .
C Synchroniza- cevele after completing communi- To recover from the alarm speed AE50 Possi-
tion error e b-etig o state, send the ALM_CLR | *P*%¢ ’ ble
cation synchronization (in commu- - stopping
nication phase 3). command and then the
SYNC_SET command.
Review the transmission
cycle interval of the control-
Transmission The transmission cycle interval ler. Zero- Possi-
B evele error varied after completing the execu- | To recover from the alarm | speed A.E61 ble
) y tion of the CONNECT command. | state, send the ALM_CLR | stopping
Communi- command and then the
cation SYNC_SET command.
Synchroni- ; P
zation ReV1eW the transmission
Error Internal The transmission cycle interval cycle interval of the control- Stop by
. : ) ler. ! Impos-
0 synchroniza- | varied after completing the execu- dynamic | A.E02 .
; . To recover from the alarm sible
tion error tion of the CONNECT command. brake
state, turn OFF the power
and then turn it back ON.
Review the transmission
cycle interval of the control-
Internal The transmission cycle interval ler. Zero- Possi-
0 synchroniza- | varied after completing the execu- | To recover from the alarm | speed A.EA2 ble
tion error tion of the CONNECT command. | state, send the ALM_CLR | stopping
command and then the
SYNC_SET command.
Communica-
tion LSI The initialization process of the Stop by Impos-
0 P L . Replace the SERVOPACK. |dynamic | A.b6A .
initialization communication LSI failed. sible
S brake
ystem error
Error Tok : Ston b
L . ) ake countermeasures top by _
o |Compuniee | sl on e com| i o g | aven |17
’ Replace the SERVOPACK. | brake
The parameter settings are not cor-
rect when turning the power ON or
on execution of the CONFIG com-
mand.
Cause 1: There is an error in the
bank parameter set-
tings. (Refer to 6.6
Acceleration/Decelera- . .
. : Correct invalid parameter
tion Parameter High- .
o settings. Correct the set- Stop by .
Parameter Parameter speed Switching Func- | . . Possi-
0 . : . tings manually or through dynamic | A.04A
Error setting error tion for details.) L . ble
) communication as appropri- | brake
Cause 2: The settings of the ate
reserved parameters '
have been changed as
follows.
Pn200.2#1
Pn207.121
PnS0A#*881H
PnS0C=8888H
PnS0D=8888H
Command . The execution of the SV_ON or . Zero- .
Execution 0 Command tim- SENS ON command was not Send the cpmmand while speed A.EDI Possi-
E eout error — o . the motor is stopped. . ble
rror completed within the set period. stopping

Detecting Alarms/Warnings Related to Communications or Commands
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7.2.1 Communication Errors (COMM_ALM)

7.2

Warnings Related to Communication and Commands

Warnings are divided into two categories, warnings related to data reception and procedures in MECHA-
TROLINK-III communications and warnings related to the validity of commands.

7.2.1 Communication Errors (COMM_ALM)
The table below shows the warnings related to procedures in MECHATROLINK-III communications.
When an error of this kind is detected, the warning code is displayed on the SERVOPACK as well.
If any of these warnings occur, the relevant command will not be executed because the command data is not
properly received. The operation of the servomotor continues. Therefore, the response will be the same as that
of the previous command.
Alarm in Response SERVOPACK Side
Catego
= Cglli/ll\'/\lﬂ_ Meaning Remedy Warning Code | Warning Code Reset
. 2 Communication error Check communication A.960
Communi- connections
cations 1 FCS error : . A.962 Necessary
Warning — - Take countermeasures against
3 Synchronization frame not received | noise. A.963
If a warning A.9600 occurs during the interpolation operation INTERPOLATE), the interpolation operation at
the current feed speed continues within the communication cycle in which the warning A.9600 was detected.
7.2.2 Command Errors (CMD_ALM)
The table below shows the warnings related to the validity of commands.
When an error of this kind is detected, the warning code is displayed on the SERVOPACK as well.
Alarm in Response SERVOPACK Side
Catego i Warning Remark
= CA“II_III\Dﬁ— Meaning Remedy ngr;lgg Code
Reset
9 Parameter numbers or data addresses A94A
are incorrect.
9 | The data in the command is invalid. A.94b The command received
Th binati F data seltings i Cleared | 00 occurrence of the
9 The combination of data settings is | p . o0 o A94C | oo | warning will be
incorrect. utomati- - ; d. Th -
Dat the command data sent cally 1gnored. 1he servomo
S:ttailn The data size specified by the com- by the controller. (Refer tpr continues 1ts opera-
Wami%l g |mandis incorrect. to the setting conditions |, g,4 tion.
& The data is specified outside the range | of each command and '
for the relevant data. parameter.)
. . The command will be
The data in the command is beyond Cleared .
1 |the limit. A97b | automati- | SXecued with the data
It will be clamped at the limit value. cally P
value.
A | The command sequence is incorrect. A95A
8 An qnsupported command has been A95b
received.
A |Latch command interferes. Review the command A.95d
Command - sending sequence of the Cleared
Warnin g | Subcommand and main command controller. (Refer tothe | A 95g |automati- -
& interfere. conditions of each com- cally
i mand.
] An 1}1ega1 command has been ) A95F
received.
C A coimm_and not allowed in this com- A9TA
munication phase has been received.

7-4

On reception of a normal command after a command error has occurred, CMD_ALM (A.940 and A.9500) is
cleared automatically.



7.2 Warnings Related to Communication and Commands

7.2.3

Monitoring Communication Data on Occurrence of an Alarm or Warning

The command data received on occurrence of a data setting warning (A.940) or a command warning
(A.9500) can be monitored using the following parameters. The following is an example of the data when an
alarm/warning has occurred in the normal state.

Command Data Monitor at Alarm/Warning Occurrence: Pn890 to Pn8A6
Response Data Monitor at Alarm/Warning Occurrence: Pn8AS8 to PnSBE

Command Data Storage at
Command |  Ajarm/Warning Occurrence
Byte Order
CMD RSP Example: Pn8A8 =87 65 43 21
0 Pn890.1to 0 | Pn8AS.1to0 rrET
1 Pn890.3 to 2 Pn8A8.3to2
2 Pn890.5 to 4 Pn8A8.5t0 4
3 Pn890.7 to 6 Pn8AS8.7to 6
4t07 Pn892 Pn8AA
8to 11 Pn894 Pn8AC
12to 15 Pn896 Pn8AE
16 to 19 Pn898 Pn8B0
20to 23 Pn89A Pn8B2
24 to 27 Pn89C Pn8B4
28 to 31 Pn89E Pn8B6
32to 35 Pn8AO Pn8BS§
36 to 39 Pn8A2 Pn8BA
40 to 43 Pn8A4 Pn8BC
44 to 47 Pn8A6 Pn8BE

Data is stored in little endian byte order and displayed in the hexadecimal format.

Detecting Alarms/Warnings Related to Communications or Commands

H
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8 Common Parameters

8.1

Overview

Common parameters are assigned common parameter numbers that are defined in the standard servo profile
and are independent of individual devices. The utilization of common parameters means that parameters can
be read or set without using parameter numbers or names specific to individual devices.

To read or set common parameters, select "common parameters" in the MODE field of the SVPRM_RD or
SVPRM_WR command.

In the common parameters, there are various parameters that have equivalent functions to device parameters
(Pn0O0O to Pn8OMO) specific to this SERVOPACK. As shown in the following example, setting either the
common parameter or the device parameter will change the value of the corresponding parameter. (Refer to
8.3 Common Parameters and Corresponding Device Parameters.)

The units (number of significant digits) differ between common parameters and device parameters (Pn0CO to
Pn800). Therefore, the values are converted between them as shown in the example below so that the device

can operate at the accuracy defined with the device parameters.

Example: Changing the position loop gain

Common Parameter 2-V Device Parameter
No. 63 = 40.000 Pn102 = 40.00
Changed ¥
No. 63 = 50.005 =>» Converted = Pn102 = 50.00
Changed ¥
No. 63 =60.010 € Converted € Pn102 = 60.01




8.2 List of Common Parameters

8.2

List of Common Parameters

The following list shows the common parameters. These common parameters are used to make settings from

the host controller via MECHATROLINK communications. Do not change settings with the digital operator
or any other device.

Parameter | .. Setting Units Factory Enabled
No. = NI Range [Resolution] Setting Timing Ceitzeamy
Encoder Type (read only) Otol - -
?I:n A02) 4 | 0000H | Absolute encoder -
0001H | Incremental encoder
Motor Type (read only) Oto1 - -
?lf nA04) 4 | 0000H | Rotational servomotor -
0001H | Linear servomotor
Semi-closed/Fully-closed Type 0to 1 _ B
03 (read only)
n emi-close B
PnA06) | * [0000H [Semiclosed
0001H | Fully-closed
Rotational
servomotor:
04 0to min~!,
(PnA08) 4 | Rated Speed (read only) FFFFFFFFH Linear - -
servomotor:
mm/s
Rotational
servomotor:
05 . 0to min~!,
(PnAOA) 4 | Maximum Output Speed (read only) FFFFFFFFH Linear - -
servomotor: Device
mm/s Information
06 - Related
(PnAOC) 4 | Speed Multiplier (read only) - - - - Parameters
Rotational
* Rotational servomotor: servomotor:
07 4 Rated Torque (read only) 0to N-m, B B
(PnAOE) * Linear servomotor: FFFFFFFFH Linear
Rated Force (read only) servomotor:
N
* Rotational servomotor: Rotational
Maximum Output Torque servomotor:
08 4 (read only) 0to N-m, B B
(PnA10) * Linear servomotor: FFFFFFFFH Linear
Maximum Output Force servomotor:
(read only) N
» Rotational servomotor:
09 4 Torque Multiplier (read only) B B 3 B
(PnA12) * Linear servomotor:
Force Multiplier (read only)
0A . 0 to
(PnA14) 4 | Resolution (read only) FFFFFFFFH pulse/rev - -
0B . nm After
(PnA16) 4 | Scale Pitch 0 to 65536000 [0.01 llm]*l 0 restart
P 4 | Pulses per Scale Pitch (read only) 0to pulse/pitch - -
(PnA18) FFFFFFFFH

Common Parameters

Note: When using parameters that are enabled after restarting the SERVOPACK, a CONFIG command must be input or n
the power must be turned OFF and then ON again.

*1.

Set the units to multiples of 10.

8-3
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8 Common Parameters

Parameter | «. Setting Units Factory Enabled
No. S e Range [Resolution] Setting Timing CaitzgoR
21 . . 1to After
(PnA42) 4 | Electronic Gear Ratio (Numerator) 1073741824 - 1 restart
22 4 Electronic Gear Ratio 1to B 1 After
(PnA44) (Denominator) 1073741824 restart
—-1073741823 .
I di-
e 4 | Absolute Encoder Origin Offset to ! refer.ence 0 mme*21
(PnA46) 1073741823 unit ately
24 . .. . After
(PnA48) 4 | Multiturn Limit Setting 0 to 65535 Rev 65535 restart
Limit Setting 0to 33H 0000H
bit 0 P-OT (0: Enabled, 1: Disabled)
bit 1 N-OT (0: Enabled, 1: Disabled)
bit 2 Reserved Machi
: achine
2P5 AdA 4 b%t 3 Reserved . 0000H After Specifica-
(PnAdA) bit4  |P-SOT (0: Disabled, I: Enabled) restart | . Related
bit 5 N-SOT (0: Disabled, 1: Enabled) Parameters
bit 6 Reserved
bit 7 to
31 Reserved
—1073741823 .
i 4 | Forward Software Limit to ! refer.ence 1073741823 fmmedi-
(PnA4C) 1073741823 unit ately
27 Immedi-
(PnA4E) 4 | Reserved by System - - 0 ately
—1073741823 .
e 4 | Reverse Software Limit to ! refer.ence —1073741823 fmmedi-
(PnA50) 1073741823 unit ately
29 Immedi-
(PnA52) 4 | Reserved by System - - 0 ately
Speed Unit"™? O0to4 -
0000H | Reference unit/sec
a1 A 0001H |Reference unit/min . After
(PnA82) 0002H | Percentage (%) of rated speed restart
0003H min_l *4
0004H | Max. motor speed/40000000H">
. *4’ *5
Speed Base Unit . Unit System
(Set the value of “n” to use in the
42 following f 1 After Related
(PnA84) 4 ollowing formula. -3to3 - 0 restart Parameters
Speed Unit (common parameter No.
41 PnA82) x 10")
43 4 Position Unit 0 - 0 After
(PnA86) 0000H | Reference unit restart
Position Base Unit
44 (Set the value of “n” to use in the Aft
following f la. - er
(PnAgg) | 4 | owmg orua 0 0 restart

Position Unit (common parameter
No. 43 PnA86) x 10™)

Note: When using parameters that are enabled after restarting the SERVOPACK, a CONFIG command must be input or
the power must be turned OFF and then ON again.
Available after the SENS_ON command is input.

*2.
*3.
*4,

*5.

When using fully-closed loop control, set 0000H (Reference unit/sec).

When either 0002H or 0003H is selected for the Speed Unit (parameter 41), set the Speed Base Unit (parameter 42)

to a number between -3 and 0.

When 0004H is selected for the Speed Unit (parameter 41), set the Speed Base Unit (parameter 42) to 0.



8.2 List of Common Parameters

Parameter Size Name Setting Units Factory Enabled

No. Range [Resolution] Setting Timing Category

Acceleration Unit — -

?IanSA) 4 |0000H |Reference unit/sec’ 0

0001H | Not supported

After
restart

Acceleration Base Unit

(Set the value of “n” to use in the
4 | following formula. 4106 _ 4 After
Acceleration Unit (common param- restart

eter No. 45 PnA8A) x 10™)

46
(PnASC)

* Rotational servomotor: Torque
Unit 1to2 -

¢ Linear servomotor: Force Unit

47 4 | After
(PnASE) 0000H | Not supported restart

0001H | Percentage (%) of rated torque (force)

0002H | Max. torque (force) /40000000H "

» Rotational servomotor:
Torque Base Unit"®

* Linear servomotor:

48 4 Force Base Unit"® 510 After

(PnA90) (Set the value of “n” to use in the restart

following formula.

Torque (Force) Base Unit (common

parameter No. 47 PnASE) x 10™)

Compliance Unit System
(read only)

Speed Unit System
- - Related
bit 0 Reference unit/s (1: Enabled) Parameters

bit 1 Reference unit/min (1: Enabled)

bit 2 Percentage (%) of rated speed (1: Enabled)

bit 3 min~! (rpm) (1: Enabled)
bit 4 Max. motor speed/4000000H (Hex.) (1: Enabled)

bit 5 to
7

Position
bit 8 Reference unit (1: Enabled)

49 :
PrAg2) | * |P17' |Reserved (0: Disabled) 0601011FH -

Reserved (0: Disabled)

Acceleration

bit 16 | Reference unit/s (1: Enabled)

msec (Acceleration time taken to reach the rated speed)

bit 17| 0. Disabled)

bit 18 to
23

Torque (Force)

bit 24 N-m (N) (0: Disabled)

bit 25 Percentage (%) of rated torque (force) (1: Enabled)
bit 26 Max. torque (force) /40000000 (Hex.) (1: Enabled)

bit 27 to
31

Reserved (0: Disabled)

Reserved (0: Disabled)

Note: When using parameters that are enabled after restarting the SERVOPACK, a CONFIG command must be input or
the power must be turned OFF and then ON again.

*6.  When 0002H is selected for the Torque (Force) Unit (parameter 47), set the Torque (Force) Base Unit (parameter
48) to 0.

Common Parameters
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8 Common Parameters

Parameter | «. Setting Units Factory Enabled
No. S e Range [Resolution] Setting Timing CaitzgoR
61 . 1000 to 0.001 Hz Immedi-
(PnAc2) | 4 |SpecdLoop Gain 2000000 [0.1 Hz] 40000 ately
?Ign AC4) 4 | Speed Loop Integral Time Constant | 150 to 512000 | ps [0.01 ms] 20000 In;l;f}?l_
63 " . 1000 to Immedi-
(PnACS) 4 | Position Loop Gain 2000000 0.001/s [0.1/s] 40000 ately
64 Immedi- Adjustment
4 | Feedforward Compensation 0to 100 % 0 Related
(PnACS8) ately Parameters
65 Position Loop Integral Time Immedi-
(PnACA) 4 Constant 0to 5000000 | ps [0.1 ms] 0 ately
66 I . 0 to 1 reference Immedi-
(PnACC) 4 | Positioning Completed Width 1073741824 unit 7 ately
67 . . 1to 1 reference Immedi-
(PnACE) 4 | NEAR Signal Width 1073741824 unit 1073741824 ately
81 Exponential Function Accel/Decel s Immedi-
(PnB02) 4| Time Constant 0to 510000 [0.1 ms] 0 ately”’
82 . Immedi-
4 M A T 1 Hs *
(PnB04) ovement Average Time 0 to 510000 [0.1 ms] 0 ately™?
83 4 Final Travel Distance for External 71073;4 1823 1 reference 100 Immedi-
(PnB06) Positioning unit ately
1073741823
5000
Rotational value obtained
servomotor: by converting
i 4 |Homing Approach Speed 0to 10 min”, references Tmmedi-
(PnB08) € APP p 3FFFFFFFH Linear into 107> min~! ately Command
servomotor: (linear Related
1073 mm/s servomotors: Parameters
1073 mm/s)
500
Rotational value obtained
servomotor: by converting
85 4 | Homing Creep Speed 0to 1073 min~., reference/s Immedi-
(PnBOA) g Lreep Sp 3FFFFFFFH Linear into 103 min™" | ately
servomotor: (linear
1073 mm/s servomotors:
1073 mmvs)
—-1073741823 .
(8F?nBOC) 4 | Final Travel Distance for Homing to 1 relt;iricznce 100 In::;fdl_
1073741823 Y
Note: When using parameters that are enabled after restarting the SERVOPACK, a CONFIG command must be input or

the power must be turned OFF and then ON again.
*7. Change the setting when the reference is stopped (DEN is set to 1), because the change will affect the output during

operation.



8.2 List of Common Parameters

"o | Size Name Range | [Resoluor] | Seting | Timing | G201V
Monitor Selection 1 OtoF -
0000H |APOS
0001H |CPOS
0002H |PERR
0003H |LPOSI1
0004H |LPOS2
0005H |FSPD
0006H |CSPD
(8F-’,nBOE) 4 [0007H |TRQ 1 I“;tgle;i" N
0008H |ALARM Related
0009H |MPOS Parameters
000AH |Reserved (Indefinite value)
000BH |Reserved (Indefinite value)
000CH |CMNI (Common monitor 1)
000DH | CMN2 (Common monitor 2)
000EH | OMNI (Optional monitor 1)
000FH | OMN2 (Optional monitor 2)
Monitor Selection 2 - -
88 4 |0000H 0 Immedi-
(PnB10) to Same as Monitor Selection 1. ately
000FH

Common Parameters
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8 Common Parameters

Parameter | «. Setting Units Factory Enabled
No. =i Nl Range [Resolution] Setting Timing CaitzgoR
Monitor Selection for SEL_ MON1 0to9 B
(CMN1)
0000H | TPOS (Target position in the command coordinates)
0001H |IPOS (Reference position in the command coordinates)
0002H POS_OFSET (Offset value set in the set coordinates
command (POS_SET))
0003H | TSPD (Target speed)
0004H |SPD LIM (Speed limit value)
0005H |TRQ LIM (Torque (force) limit value)
SV_STAT
Monitor
byte 1: Current communication phase
00H: Phase 0
01H: Phase 1
02H: Phase 2
03H: Phase 3
byte 2: Current control mode
00H: Position control mode
01H: Speed control mode
02H: Torque (force) control mode
byte 3: Reserved
byte 4: Expansion signal monitor
bit | Name Description Value Setting
Processing status 0 Latch detection
LT for latch detec- not processed
bit0 | gy | tion specified by Durine latch . Command
89 SVCMD_CTRL. 8 Immedi-
PnB12 4 IT REQT 1 detection 0 tel Related
(Pn ) — processing ately Parameters
0006H Processing status 0 Latch detection
LT for latch detec- not processed
bit 1 RDY1 tion specified by During latch
SVCMD_CTRL. 1 detection
LT_REQ2 processing
0 Phase C
1 External input
signal 1
bit2, |LT Latch Sienal
bit3 |[SELIR |-2tch»1ena B External input
signal 2
3 External input
signal 3
0 Phase C
1 External input
signal 1
bit4, |LT Latch Signal -
bit5 |SEL2R | -ateh»1gna 2 External input
signal 2
3 External input
signal 3
bit 6 | Reserved (0)
0007H | Reserved
64-bit data for the initial
0008H |INIT_PGPOS (Low) encoder value converted to a
command value (lower 32 bits)
64-bit data for the initial
0009H |INIT_PGPOS (High) encoder value converted to a

command value (higher 32 bits)




8.2 List of Common Parameters

Parameter
No.

Size

Name

Setting
Range

Units
[Resolution]

Factory
Setting

Enabled
Timing

Category

8A
(PnB14)

Monitor Select for SEL_ MON2
(CMN2)

0to9

0000H

to Same as Monitor Selection for SEL_ MONI1.

0009H

Immedi-
ately

8B
(PnB16)

Origin Detection Range

0to 250

1 reference
unit

10

Immedi-
ately

8C
(PnB18)

» Rotational servomotor: Forward
Torque Limit

¢ Linear servomotor: Forward
Force Limit

0 to 800

%

100

Immedi-
ately

8D
(PnB1A)

* Rotational servomotor: Reverse
Torque Limit

 Linear servomotor: Reverse
Force Limit

0 to 800

%

100

Immedi-
ately

8E
(PnB1C)

Zero Speed Detection Range

1000 to
10000000

Rotational
servomotor:
1073 min_l,
Linear
servomotor:

1073 mm/s

20000

Immedi-
ately

8F
(PnB1E)

Speed Coincidence Signal Output
Width

0 to 100000

Rotational
servomotor:
1073 min_l,
Linear
servomotor:

1073 mm/s

10000

Immedi-
ately

90
(PnB20)

Servo Command Control Field
Enabled/Disabled (read only)

bit 0

CMD_PAUSE (1: Enabled)

bit 1

CMD_CANCEL (1: Enabled)

bit2, 3

STOP_MODE (1: Enabled)

bit4,5 | ACCFIL (1: Enabled)

bit 6,7 |Reserved (0: Disabled)

bit 8 LT REQI (1: Enabled)

bit 9 LT REQ2 (1: Enabled)

bit 10,

1 LT _SELI (1: Enabled)

bit 12,

13 LT SEL2 (1: Enabled)

bit 14,

15 Reserved (0: Disabled)

bit 16 to
19

SEL_MONI (1: Enabled)

bit 20 to
23

SEL_MON?2 (1: Enabled)

bit 24 to
27

SEL_MON?3 (1: Enabled)

bit 28 to

31 Reserved (0: Disabled)

OFFF3F3FH

Command
Related
Parameters

Common Parameters
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8 Common Parameters

Parameter | «. Setting Units Factory Enabled
No. = e Range [Resolution] Setting Timing CaitzgoR

Servo Command Status Field _ 0
Enabled/Disabled (read only)
bit0  |CMD_PAUSE _CMP (1: Enabled)
bit 1 CMD_CANCEL_CMP (1: Enabled)
bit 2,3 | Reserved (0: Disabled)
bit4,5 | ACCFIL (1: Enabled)
bit 6,7 | Reserved (0: Disabled)
bit 8 L _CMPI (1: Enabled)
bit 9 L _CMP2 (1: Enabled)
bit 10 POS_RDY (1: Enabled)

(9|:;In322) 4 bit 11 PON (1: Enabled) OFFF3F33H _
bit 12 M_RDY (1: Enabled)
bit 13 SV_ON (1: Enabled)
t]nst 14, Reserved (0: Disabled)
ll"gt 1610 | SET, MONI (1: Enabled)
DR2010 | SEL MON2 (1: Enabled)
bit2410 | gk MONS3 (1: Enabled)
27 Command

; Related

gllt 2810 Reserved (0: Disabled) Parameters
I/0 Bit Enabled/Disabled
(Output) - -
(read only)
?lt Oto Reserved (0: Disabled)
bit 4 V_PPI (1: Enabled)
bit 5 P_PPI (1: Enabled)
bit 6 P_CL (1: Enabled)
bit 7 N_CL (1: Enabled)

92 bit 8 G_SEL (1: Enabled)

4 - 007F01FOH -

iz tl"lt 911G SEL (0: Disabled)
t1>15t 1210 Reserved (0: Disabled)
tl"gt 1610 | BANK_SEL (1: Enabled)
12’1; 2010 1 501 10 SO3 (1: Enabled)
bit 23 Reserved (0: Disabled)
gllt 24to Reserved (0: Disabled)




8.2 List of Common Parameters

"o s et | oot | oy | o [ ctegry
1/0 Bit Enabled/Disabled
(Input) - -
(read only)
bit 0 Reserved (0: Disabled)
bit 1 DEC (1: Enabled)
bit 2 P-OT (1: Enabled)
bit 3 N-OT (1: Enabled)
bit 4 EXT1 (1: Enabled)
bit 5 EXT2 (1: Enabled)
bit 6 EXT3 (1: Enabled)
bit 7 ESTP (1: Enabled)
bit 8 Reserved (0: Disabled)
93 b?t 9 BRK_ ON (1: Enabled) Command
(PnB26) 4 |bit10 P-SOT (1: Enabled) FFOFFEFEH - P;zlllalt;grs

bit 11 N-SOT (1: Enabled)
bit 12 | DEN (1: Enabled)

bit 13 NEAR (1: Enabled)
bit 14 PSET (1: Enabled)
bit 15 ZPOINT (1: Enabled)
bit 16 T _LIM (1: Enabled)
bit 17 V_LIM (1: Enabled)
bit 18 V_CMP (1: Enabled)
bit 19 ZSPD (1: Enabled)

bit 20 to
23

bit 24 to
31

Reserved (0: Disabled)

10_STS1 to 8 (1: Enabled)

Note: The EXT2, EXT3, and ESTP cannot be used with DC power input £-V series SERVOPACKs (SGDV-OOOE21).

Common Parameters
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8 Common Parameters

8.3 Common Parameters and Corresponding Device Parameters

Common Parameters and Corresponding Device Parameters

Common

Corresponding

CelepE; Parameters T Device Parameter REEL
1 Encoder Type -
2 Motor Type -
3 Semi-closed/Fully-closed Type -
4 Rated Speed -
. 5 Maximum Output Speed -
Device T
|nformat|on 6 Speed Multlpller —
Related 7 Rated Torque (Force) -
Parameters -
8 Maximum Output Torque (Force) -
9 Torque (Force) Multiplier -
0A Resolution (Rotary) -
0B Scale Pitch (Linear) -
0C Pulses per Scale Pitch (Linear) -
21 Electronic Gear Ratio (Numerator) Pn20E
22 Electronic Gear Ratio (Denominator) Pn210
23 Absolute Encoder Origin Offset Pn808
24 Multiturn Limit Setting Pn205
Machine
Specification Pn30A
25 Limit Setting Pn50B
Related Png01
Parameters
26 Forward Software Limit Pn804
27 Reserved by System -
28 Reverse Software Limit Pn806
29 Reserved by System -
41 Speed Unit -
42 Speed Base Unit -
43 Position Unit -
Unit System 44 Position Base Unit -
Related - :
Parameters 45 Acceleration Unit -
46 Acceleration Base Unit -
47 Torque (Force) Unit -
48 Torque (Force) Base Unit -
61 Speed Loop Gain Pn100
62 Speed Loop Integral Time Constant Pn101
Adjustment 63 Position Loop Gain Pn102
Related 64 Feedforward Compensation Pnl109
Parameters 65 Position Loop Integral Time Constant PnllF
66 Positioning Completed Width Pn522
67 NEAR Signal Width Pn524




8.3 Common Parameters and Corresponding Device Parameters

Common Parameters and Corresponding Device Parameters

Common

Corresponding

Celepe Parameters S Device Parameter REIEL

81 Exponential Function Accel/Decel Time Constant | Pn811 -

82 Movement Average Time Pn812 -

83 Final Travel Distance for External Positioning Pn814 g§_£]?j]§]l)NG’

84™1 Homing Approach Speed Pn817, Pn842 ZRET

85™2 Homing Creep Speed Pn818, Pn844 ZRET

86 Final Travel Distance for Homing Pn819 ZRET

87 Monitor Selection 1 - -

88 Monitor Selection 2 - -

89 Monitor Select for SEL_ MONI1 - -

8A Monitor Select for SEL. MON2 - -

Command 8B Origin Detection Range Png803 -
Related
Parameters 8C Forward Torque (Force) Limit Pn404 -

8D Reverse Torque (Force) Limit Pn405 -
Rotational

8E Zero Speed Detection Range iei;\::rn:gfi(:)g(])stgrz:’ -
Pn581
Rotational

8F Speed Coincidence Signal Output Width ii;‘g;?:gg;iﬁgﬁ’ -
Pn582

90 Servo Command Control Field Enabled/Disabled |— -

91 Servo Command Status Field Enabled/Disabled |- -

92 I/O Bit Enabled/Disabled (Output) - -

93 I/0 Bit Enabled/Disabled (Input) - -

#1.  The common parameter 84 is linked with Pn817 or Pn824. At factory setting, the value of Pn817 is effective. When

Pn817 is set to zero or a value outside the allowable range, the value of Pn824 will become effective. After the value
of Pn824 become effective, the value stays effective even if the value of Pn817 within the allowable range is set to
parameter 84.

#2.

The common parameter 85 is linked with Pn818 or Pn844. At factory setting, the value of Pn818 is effective. When

Pn818 is set to zero or a value outside the allowable range, the value of Pn844 will become effective. After the value
of Pn844 become effective, the value stays effective even if the value of Pn818 within the allowable range is set to
parameter 85.

Common Parameters
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9 Virtual Memory Space

9.1 Virtual Memory Space

The virtual memory space is the memory area that can be accessed by using the read memory command
(MEM_RD: 1DH) and write memory command (MEM_WR: 1EH).

By adopting the concept of virtual memory, the memory areas that vary among devices and vendors can be
accessed at common addresses.

(Hex.)
FFFF FFFF h
Vendor-specific area
> Vendor-specific area
8000 4002 . .
Adjustment operation area * Adjustment operation area
8000 4000
8000 0000
-/
7FFF FFFF
Reserved
1000 0000
OFFF FFFF A
Device information area
0001 02FF
Common parameter area
0001 0000 . . .
> Device information area
+ Common parameter area
+ Common parameters can be read or written.
+ ID information area
 Data that can be read/written using the ID_RD command
0000 O3FF D in " + Vendor ID code, device code, device version, etc.
information area
0000 0000 )




9.2 Information Allocated to Virtual Memory

9

9.2.1 ID Information Area
The address map is given below.
one in the following table.

(Hex.) ID_CODE
0000 OODF
List of Supported
Main Commands 30H
0000 00CO
0000 OOBF
Reserved -
0000 008C
0000 0084 MAC Address -
0000 0080| Supported Communication Mode 20H
Reserved (00000000HEX) -
Reserved (00000000HEX) -
Profile Type (Current Value) 1DH
Number of Transmission Bytes
0000 0070 (Current Value) 1CH
0000 006C| Number of Transmission Bytes 1BH
Maximum Value of
0000 0068 Communication Cycle TAH
Minimum Value of
0000 0064 Communication Cycle 19H
0000 0060| Granularity of Transmission Cycle 18H
Maximum Value of
0000 005C Transmission Cycle 17H
Minimum Value of
0000 0058 Transmission Cycle 16H
0000 0054 Profile Version 3 15H
0000 0050 Profile Type 3 14H
0000 004C| Profile Version 2 13H
0000 0048 Profile Type 2 12H
0000 0044 Profile Version 1 11H
0000 0040 Profile Type 1 10H
0000 003C Reserved (00000000HEX) -
0000 0038 Reserved (00000000HEX) -
0000 0034
Serial No. 06H
0000 0018,
0000 0014 Supported Extended Address 05H
0000 0010, Device Definition File Version 04H
0000 000C]| Device Version 03H
0000 0008 Device Code 02H
0000 0004 Vendor ID Code 01H
0000 0000 Reserved (00000000HEX) -

2

Information Allocated to Virtual Memory

The ID information, common parameter and adjustment operation areas are allocated to virtual memory.

When accessing virtual memory using the MEM_RD or MEM_WR command, use virtual memory addresses.

For details, refer to the ID_CODE value in 3.1.3 Read ID Command (ID_RD: 03H) that corresponds to the

Data in this area can also be read by using the ID_RD command.

(Hex.)
0000 02BF
0000 02A0
0000 029F|

0000 0280
0000 027F
0000 0260
0000 025F

0000 0240
0000 023F

0000 0220
0000 021F

0000 0200
0000 O1FF

0000 0120
0000 O11F

0000 0100
0000 OOFF

0000 OOEO|

ID_CODE
Reserved -
Sub Device 2 Version A8H
Sub Device 2 Name AOH
Reserved -
Sub Device 1 Version 98H
Sub Device 1 Name 90H
Reserved -
Main Device Name 80H
Reserved -
List of Supported 40H
Common Parameters
List of Supported
Subcommands 38H

(Hex.)
0000 3FFF

0000
0000

03A0|
039F

0000 0380,

0000 0360,

0000 035F

0000 0340

0000
0000

0320
031F

0000
0000 O2FF;
0000 02EO
0000 02DF

0300

0000 02CO

ID_CODE
Reserved -
Sub Device 6 Version E8H
Sub Device 6 Name EOH
Reserved -
Sub Device 5 Version D8H
Sub Device 5 Name DOH
Reserved -
Sub Device 4 Version C8H
Sub Device 4 Name COH
Reserved -
Sub Device 3 Version B8H
Sub Device 3 Name BOH

a Virtual Memory Space
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9 Virtual Memory Space

9.2.2 Common Parameter Area

9.2.2 Common Parameter Area

When accessing virtual memory using the MEM_RD or MEM_WR command, use virtual memory addresses.
The address map is given below.

Data in this area can also be read using the SVPRM_RD or SVPRM_WR command.

For details, refer to the common parameter No. in 8.2 List of Common Parameters that corresponds to the one
in the following table.

Common Common
(Hex.) Parameter No. (Hex.) Parameter No.

0001 0124 Supported Unit 49H 0001 FFFF|
0001 0120 Torque (Force) Base Unit 48H
0001 011C| Torque (Force) Unit 47H Reserved (00000000HEX) h
0001 0118 Acceleration Base Unit 46H 0001 0250
0001 0114 Acceleration Unit 45H 0001 024C 1/0 Bit Enabled/Disabled 93H
0001 0110 Position Base Unit 44H 0001 0248 1/0 Bit Enabled/Disabled 92H
0001 010C Position Unit 43H 0001 0244| SVCMD_STAT field Enabled/Disabled 91H
0001 0108 Speed Base Unit 42H 0001 0240 SVCMD_CTRL field Enabled/Disabled 90H
0001 0104 Speed Unit 41H 0001 023C|Speed Coincidence Signal Output Width 8FH
0001 0100 Reserved (00000000HEX) - 0001 0238 Zero Speed Detection Range 8EH
0001 0OFC| 0001 0234 Reverse Torque (Force) Limit 8DH

Reserved (00000000HEX) - 0001 0230 Forward Torque (Force) Limit 8CH
0001 00A4 0001 022C]| Origin Detection Range 8BH
0001 00AO Reverse Software Limit 28H 0001 0228 Monitor Select for SEL_MON2 8AH
0001 009C Reserved (00000000HEX) - 0001 0224 Monitor Select for SEL_MON1 89H
0001 0098 Forward Software Limit 26H 0001 0220, Monitor Selection 2 88H
0001 0094 Limit Setting 25H 0001 021C Monitor Selection 1 87H
0001 0090 Multiturn Limit 24H 0001 0218 Final Travel Distance for Homing 86H
0001 008C| Absolute Encoder Origin Offset 23H 0001 0214 Homing Creep Speed 85H
0001 0088| Electronic Gear Ratio (Denominator) 22H 0001 0210 Homing Approach Speed 84H
0001 0084 Electronic Gear Ratio (Numerator) 21H 0001 020C]| Final TraveLI(:))iSsi:ie:)%:s for External 83H
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0001 0080 0001 0208 Movement Average Time 82H

Reserved (00000000HEX) - | ooon 0204 Enggrentl Functon Accoleraton/ | g1
0001 0034 0001 0200 Reserved (00000000HEX) -
0001 0030 Pulses per Scale Pitch 0CH 0001 01FC|
0001 002C| Linear Scale Pitch 0BH

Reserved (00000000HEX) -

0001 0028 Resolution (Rotary) 0AH
0001 0024 Torque (Force) Multiplier 09H 0001 01A0
0001 0020 Maximum Output Torque (Force) 08H 0001 019C| NEAR Signal Width 67H
0001 001C| Rated Torque (Force) 07H 0001 0198 Positioning Completed Width 66H
0001 0018 Speed Multiplier 06H 0001 0194| Position Loop Integral Time Constant 65H
0001 0014 Maximum Output Speed 05H 0001 0190 Feedforward Compensation 64H
0001 0010 Rated Speed 04H 0001 018C| Position Loop Gain 63H
0001 000C| Semi-closed/Fully-closed Type 03H 0001 0188 Speed Loop Integral Time Constant 62H
0001 0008 Motor Type 02H 0001 0184 Speed Loop Gain 61H
0001 0004 Encoder Type 01H 0001 0180

Reserved (00000000HEX) -
0001 0000 Reserved (00000000HEX) - 0001 0128,




9.2 Information Allocated to Virtual Memory

9.2.3 Adjustment Operation Area
Use the MEM_RD or MEM_WR command to access this area. The address map is given below.

For the command communication procedure for adjustment operations, refer to 3.1.11 Write Memory Com-
mand (MEM_WR: 1EH).

- Data Size
Address Description (Byte) Data Type

Description The area where the command codes specifying adjustment operations are written

8000 4000HEX
Name Command code | 2 ‘ Binary Data
Description The area where commands for preparing or starting adjustment operations are written

8000 4002HEX ,
Name Start command | 2 ‘ Binary Data

a Virtual Memory Space

P
&
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