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DMM TECHNOLOGY CORP.

m Safety Notice =

( /A\ WARNING )

The user or operator should read through this manual completely before installation, testing,
operation, or inspection of the equipment. The DYN5 series AC Servo Drive should be operated
under correct circumstances and conditions. Bodily harm or damage to equipment and system
may result if specifications outlined in this document are not followed. Take extra precaution
when the above warning convention is used for certain critital specifications.

m Notations Used =

Unless otherwise noted, all specification and units of measurement used in this manual are in
Metric standard units:

Mass: Kilogram [ kg ]
Length: Millimeter [ mm ]
Time: Seconds [ s ]
Temperature: Celsius [ °C ]
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Section 1. Overview

DMM TECHNOLOGY CORP.

The DYNS5 servo drive optioned with Ethernet/IP communication allows the servo drive to be fully
operated on a Ethernet/IP network. The DYNS5 servo drive acts as Target device and exchanges
data with a Originator device. Through this network, the Originator has full access and control of

the servo drive including:

* Reading and Writing servo drive parameters
+ Reading servo motor Position/Speed/Current/Torque

» Reading servo drive Status

» Sending Position/Speed/Torque command

The DYNS5 servo drive Ethernet/IP supports both Explicit (Class 3 CIP) and Implicit (Class 1 CIP)
messaging types. Explicit messaging is Unconnected, Implicit messaging is Connected.

¢ Compatible Model Numbers

The DYNS5 servo drive with the below model numbers are optioned with Ethernet/IP communi-
cation. Note that the servo drive optioned with Ethernet/IP still has base Pulse/Analog/RS232

capability it the user wishes to use these control methods.

\D‘YNS\- \Toﬂ@lss\@- 00

[ oMM Servo Drive Series

Frame Size

LO1

Peak 10A

DYHS Series
AC Servo Drive

HO1

Peak 204

TO1

Paak 304

TS01

Peak 404

Communcation Type

A Pulse { Analog

Modbus TCP/IP

B
Tt eAT e 02
G | EtherNedIP { CIP Mot

ion )

Custom Options

0a Standard

Custam Code

Safety Oplian

N Withut STO

T | Inchding STO

* All serve drive moadeals includas standard Pulsal

AnalagiRS232 enmmand modes and Pasition/

SpeadTorque sarva modas

Encoder Option

65

16-bit Absolute Single Turn

28

20-bit Abselute Single Turn

&M

16-bit Absolute Multi-Tum

M

20-bit Absolute Multi-Tum

* Note as of June 2022, the DYNS Ethernet/IP does not support CIP Motion. All motion com-

mands are executed through Explicit Messaging only.

+ Basic Specification

Interface

10/100 Base-T Ethernet IEEE 802.3

Hardware Interface

RJ45 Recommended CAT5 or higher cable with
braid shielding

Communication Speed

10/100 Mbps - Drive Auto Detect

IP Addressing

Static — Set in DMMDRV5 program
DHCP is not supported

DYNS5-EIP-SL258-11A
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DMM TECHNOLOGY CORP.

Section 2. Network Connection

For general DYNS5 servo drive operation and wiring instructions, refer to DYN5 servo drive in-
struction manual Manual# DYN5MS-ZM1.

RJ45 Ports JP5A and JP5B are used for the Ethernet/IP interface. Both connectors are standard
RJ45.

The DYNS5 servo drive supports daisy-chain topology, JP5A is used for input, JP5B is used for
output. The last servo drive on the chain should have JP5B terminated with the JP5 Terminator
(Part# CN5-JP5-TMD1). If only 1 servo drive is on the network, the terminator still needs to be
connected to JP5B, with JP5A connected to the Client (Master).

¢ Part#t CN5-JP5-TMD1 - DYN5 JP5 Ethernet Network End Terminator

+ Single Servo Drive Network Connection

Ethernet/IP Client
PLC, PC etc.

Ethernet Cable Connect controller to JP5A

Connect Ethernet Network
End Terminator to JP5B

¢ Multiple Servo Drive Daisy Chain Network Connection

Ethernet/IP Client
PLC, PC etc.

Connect first servo drive
JP5B to second servo drive
JP5A

Connect additional servo
drive from JP5B to JP5A

(RLLRLL |
Connect controller to first

RENEEEEER servo drive JP5A

Connect Ethernet Network End Terminator to last
servo drive JP5B

DYN5 AC SERVO DRIVE
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( /\ ATTENTION )

As the DYNS5 servo drive supports Multiple Servo Drive Daisy Chain Network Con-
nection, the servo drive IP setting must follow the below rules.

* IPv4 IP Address is 4 bytes: B3.B2.B1.B0

* Al DYNS servo drive on the same Daisy Chain Network must have the same
B3, B2, B1 IP Address Settings

* No other device on the entire network can use same B3,B2,B1 IP Address as
any DYNS servo drive

* Try to avoid use of IP address settings 0, 254, 255 as these are sometimes
used by devices for special functions

Example IP Address:

192.168.0.10 Ethernet DYN5-2 192.168.47.1
S JpPsA | JpsB
[T T 11 s I
A ‘ Network 2 1
192.168.0.5 | PLC DYN5-3 192.168.47.2
JPsA | JPsB
DYN5 ‘ ‘
Network 1
192. 16501 — DYN5-4 192.168.47.3
JPsA | JpsB T
T Network End LI l_l
Terminator | Network End
Terminator

*  DYNS Network 1 uses IP Address 192.168.50.X

* DYNS5 Network 2 uses IP Address 192.168.47.X

* No other device on the network can use IP address 192.168.50.X or
192.168.47.X

DYN5 AC SERVO DRIVE
DYNS5-EIP-SL258-11A PAGE 6 of 38 Ethernet/IP Specification



DMM TECHNOLOGY CORP.

Section 3. Basic Setup Instructions

Follow below instructions to setup a Ethernet/IP communication between the DYNS5 servo drive
and a Ethernet/IP Client.

For general DYNS5 servo drive operation and wiring instructions, refer to DYN5 servo drive in-
struction manual Manual# DYN5MS-ZM1.

(A) Wiring and Connections

Follow below diagram for basic minimum wiring for Ethernet/IP communication testing. Note the
below diagram does not include any reference for EMI, grounding or safety. Refer to DYN5 servo
drive instruction manual for these considerations.

JP2 Connect to PC DMMDRV5
software via USB Cable
(DMM Part# CA-DYN5USB-FR3)

T2 Connect to servo motor

power via motor power * :

cable

JP3 Connect to servo motor
encoder feedback cable

short D1/02 | :
JP5A Ethernet/IP Client

PC/PLC

T3 Power logic L1/L2
and control R/S/T with
110~220VAC

Connect Ethernet Network
End Terminator to JP5B

(B) Parts Needed

* DYNS5 AC Servo Drive with Ethernet/IP option

 DXT/DST/DHT AC Servo Motor

* Encoder Feedback Cable to connect servo motor to servo drive

*  Motor Power Cable to connect servo motor to servo drive

*  Mini-USB to USB-A cable to connect servo drive to PC DMMDRVS5 software
(DMM Part# CA-DYN5USB-FR3)

» Ethernet cable to connect servo drive JP5A to PC for Ethernet/IP communication

*  Part# CN5-JP5-TMD1 - DYNS5 JP5 Ethernet Network End Terminator

* PC computer with DMMMDRYVS5 software

* Note all ethernet cables used should be Straight Through type and not Crossover type cables

DYN5 AC SERVO DRIVE
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DMM TECHNOLOGY CORP.

3.1 Servo Drive Setup

(1) Download and install DMMDRV5 software.

(2) Refer to Section 2. to check all wiring and connectors. Ensure the IP address setting rule on
Page 6 is followed.

(3) Check PC ethernet port TCP/IPv4 settings. This is needed to set and match with the servo
drive IP address. For this example, the PC IP address is set to 192.168.0.109 and subnet mask
255.255.0.0

Intemnet Protocol Version 4 (TCP/IPvA) Propertics b
General

Yown can get [P sethngs assigned automancally of your network supports
this capability. Otherwise, you need to ask your network administrator
far te apropriate IP seltings.

() Obtain an IP address sutomatically
(®) Usc the following IP address:
1P address: 192. 168.. 0. 1Q9

(4) Connect all components to servo drive as above diagram (A) Wiring and Connections. Apply
power to servo drive.

(5) Establish connection between DMMDRV5 program and DYNS5 servo drive. See Appendix A
for connection setup instructions.

(6) Open the Servo Setting module. Select Position Servo Mode . Select Ethernet Com-
mand Input Mode (Ethernet/IP) . Note no matter the operation command from Ethernet/IP,
the servo drive should be set into Position Sero Mode here. The servo drive will internally switch
between Position/Speed/Torque servo modes according to the command received from
EtherNet//IP. Set the servo drive IP address within the network of the PC IP address . In
this example, the servo drive IP address is set to 192.168.50.18. Set GEAR_NUM to 16384

DYM3 Setting Driver Parameters and Mode

W Absulute Mode C062)

@ RS2
B HW Enabla Active Low (C1h5) & FULSE /DR
@ A /B Phase
{ ]
® Anslog

Torque Fiter Conatant Necdoratio [ W Inven Pulse Directinn {C700)

B Drive Feset HW Disable (C2b2)

@ CAN
Torque Mode Speed Limt M Lead Angle Contrel (5201) O Bhemet e

[1-20,0Nrpen]

Driver 1D [0:127] OnPosflange [1:127]  GearNumber [1:16.384]  Line Number [1:4.005]
EEI 500 |
Encoder lype [Chbb4)
Modbus TCP/IP

Deiver IP' Address
®

Default: 192.166.10.10

Parameters

(7) Click Save All to save new settings into servo drive . Power cycle servo drive - remove
power from both L1/L2 and R/S/T. Wait 30 seconds, then apply power again.

The DYNS5 servo drive is now fully setup for Ethernet/IP.

DYN5 AC SERVO DRIVE
DYNS5-EIP-SL258-11A PAGE 8 of 38 Ethernet/IP Specification
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3.2 Ping (ICMP) Test

Check servo drive ethernet connectivity using Ping test on PC.

(1) Open the PC Command Prompt.

(2) Type “ping AAA.AAA.AAA.AAA” where AAA.AAA.AAA.AAA is the servo drive IP address set
in Section 3.1 Step. 6.

(3) Check that a reply is received back from the servo drive. This confirms the servo drive is in
Ethernet mode and IP address is set correctly.

BN Select Command Prompt
Microsoft Windows [Version 16.8.19842.1237]
{c) Microsoft Corporation. All rights reserved.

C:\Usersh »>ping 192.168.50.18

g .168.50.18 with 32 bytes of data:
y from 192.168.50.18 bytes=32 time=1ms
r from 192.168.50.18 bytes=32 time=1ms

} from 192.168.50.18 bytes=32 time=1ms
r from 192.168.50.18 bytes=32 time=1ms

Ping statistics for 192.168.50.18:
Packets: Sent = 4, Received = 4, Lost

Approximate round trip times in milli-seco
Minimum = Ims, Maximum = 1ms, Average

(4) If reply is not received from servo drive, check all connections and settings in Section 3.1.

DYNS5-EIP-SL258-11A
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DMM TECHNOLOGY CORP.

Section 4. Using Explicit Messaging

4.1 Ethernet/IP Objects

All DYNS5 servo drive functions can be accessed using CIP Class 3 explicit messaging to Get/
Set servo drive pbjects. DYNS5 servo drive supports Identity Class Objects and Parameter Class
Objects as outlined in the below sections.

¢ General Notes regarding DYNS5 servo drive Ethernet/IP Object behaviour

All Write/Set commands into paramtere class are saved into volatile RAM, set-
tings lost after Reset command or Power Cycle

Reading from Write-Only or non-existent Objects will return 0x12345

Writing to Read-Only Objects or non-existent Objects will have no effect, but will not
throw exception reply

When Writing to the Parameter Class Instance, data length must write 4 bytes data,

else will return 05 Error

All Parameter Class Data Type is UDINT

Writing outside allowed data range returns 05 error

Reading from any unreadable Objects returns 0x12345 (74565)

Any unsupported Class, Service, Instance or Attribute commands will return 05 Error

¢ Supported Data Types

DYNS5-EIP-SL258-11A

Data Type Description

WORD 16-bit unsigned integer

UDINT 32-bit unsigned integer

STRINGI[n] ASCII character array of n characters

DYN5 AC SERVO DRIVE
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4.2 Identity Object Class 0x01

Class Code

Hexadecimal Decimal

0x01 1
Instances

Instance Description

1 Host DYN5 Servo Drive

Instance Attributes

Attribute ID | Access Rule [ Name Data Type |Description
1 Vendor ID WORD Servo Drive Returns 0XABCD
2 Device Type WORD Servo Drive Returns 127
3 Product Code |WORD Servo Drive Returns 1
Revision: .
4 Get Major WORD S_ervo Drive R_et_urns Hardware and
. Firmware Revision Code
Minor
5 Status WORD Servo Drive Returns 0
6 Serial Number |UDINT Servo Drive Returns 1
7 Product Name [STRINGI[8] |Servo Drive Returns “DYN5ENIP”
Services
Serdas Implemented For: .
Cod Service Name
ode Class Instance
0x01 Yes Yes Get_Attributes_All
Ox0E Yes Yes Get_Attribute_Single

DYN5 AC SERVO DRIVE
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4.3 Parameter Object Class 0x0F

Class Code
Hexadecimal Decimal
OxO0F 15
Instances

* See next page

Instance Attributes

DMM TECHNOLOGY CORP.

Attribute ID | Access Rule [Name Data Type |Description
Access UDINT
Rule varies
based on pa- All Param- | * Function depends on parameter or
Parameter /
1 rameter type, eter Class |command type, see table for Instances
Command .
see table for Objects are |on next page
Instances on UDINT data
next page type.
Services
et Implemented For: .
Cod Service Name
ode Class Instance
Ox0E No Yes Get_Attributes_Single
0x10 No Yes Set_Attribute_Single

DYNS5-EIP-SL258-11A
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Parameter Object Class Instances Summary

Instance# D
Deci- | Attribute 1-Name | Access ata Data Range | Description
Hex Typs
mal
0x01 1 NA (Merpory Test RW UDINT32 0~63 Any value wrlt.ten into this Tstance can be read back. No function relat-
Object) ed to servo drive. Default = 0.
0x02 2 Drive Status R UDINT32 0~65535 16-Bit Servo Drive Status Word
- Set Absolute Origin Zero Command (multi-turn system), instance only
0x03 3 SetABS Origin RW UDINT32 OXFFFF accepts OxFFFF (65535) to set multi-turn ABS zero
0x04 4 Main Gain RW UDINT32 1~127 Main Gain parameter
0x05 Speed Gain RW UDINT32 1~127 Speed Gain parameter
0x06 Integration Gain RW UDINT32 1~127 Integration Gain parameter
0x07 7 Torqueslt:allr:(ter Con- RwW UDINT32 1~127 Torque Filter Constant parameter
0x08 High Speed RW UDINT32 1~127 High Speed parameter
0x09 High Accel RW UDINT32 1~127 High Acceleration parameter
0x0a 10 On Position Range RW UDINT32 1~127 On Position Range parameter
"GearNumber
0x0b 11 GEAR_NUM" RW UDINT32 1~16384 Gear Number parameter
ox0c | 12 ‘LineNumber RW | UDINT32 1~4095 Line Number parameter
LINE_NUM" umber p
Drive SW Enable/ OxAAAA | "OxAAAA (43690) = Enable Servo Drive
0x0d 13 Disable RW UDINT32 OxDEDE 0xDEDE (57054) = Disable Servo Drive
Turn Constant Speed Command [rpm]
0x0e 14 Turn_ConstSpeed w UDINT32 | -16384~16384 | Positive command is CW
Negative command is CCW
Square Wave Square wave amplitude command
0x0f 15 Mogon Amplitude w UDINT32 0~4096 First, send frequency Instance 0x13, then send amplitude Instance 0xOF
P * 2047 = 90degrees, 4095 = 180degrees shaft amplitude
Sin Wave Motion Sine wave amplitude command
0x11 17 Amplitude W UDINT32 0~4096 First, send frequency Instance 0x13, then send amplitude Instance 0x11
P * 2047 = 90degrees, 4095 = 180degrees shaft amplitude
0x13 19 SS_Frequency W UDINT32 0~60 Square / Sine wave motion frequency
0x14 20 Motor Speed R UDINT32 Motor Speed [rpm] Readout. Setting/Writing returns 05 status error
Go_Absolute_Pos_ -134217728 ~ ) . I .
0x15 21 Profile Command W UDINT32 134217727 Go Profile Absolute Position Command. Positive CW. Negative CC.
Go_Relative_Pos_ -134217728 ~ ) . - . .
0x17 23 Profile Command w UDINT32 134217727 Go Profile Relative Position Command. Positive CW. Negative CCW.
Motor Absolute -134217728 ~ -
0x1d 29 Position R UDINT32 134217727 Motor Absolute Position Readout
Ox1f 31 Motor Torque R UDINT32 -2000~2000 Motor Torque Readout
0x20 | 32 forque Limit RW | UDINT32 0~127 Global Torque Limit
(Global)
0x21 33 Drive Reset W UDINT32 OXABCD gs\;\éo Drive Reset Command, send 0xABCD (43981) to reset servo
EIP Module Reads EIP module firmware version
0x22 34 Firmware R UDINT32 DDMMYYVVVV: DATE MONTH YEAR VERSION
Command Mode 0x0000 | 0x0000 = Position/Speed Mode
0x25 37 Switch RW UDINT32 OxFFFF OxFFFF (65535) = Torque Mode
0x26 38 Torque Command w UDINT32 -2000~2000 Torque Mode Torque Command. Positive CW. Negative CCW.
0x27 | 39 Torque Mode RW | UDINT32 |  1~20,000 | Motor Speed Limit when running Torque Mode [rpm]
Speed Limit
OxFF | 255 | Diagnostic Counter R UDINT32 0~255 Diagnostic Counter, returns +1 each read

DYNS5-EIP-SL258-11A
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4.4 Parameter Object Class Instance Details

Instance hex Instance decimal | Attribute 1 - Name Access Data Type Data Range
0x01 1 NA (Memory Test RW Int16 0~63
Object)
Details

This instance serves as a memory test for the controller. Any value written into this instance can be read
back. Data is volatile and will be lost after power cycle or Reset. Default value after power up is 0. This
data serves no function for the servo drive otherwise.

Instance hex Instance decimal | Attribute 1 - Name Access Data Type Data Range
0x02 2 Drive Status R UDINT32 0~65535
Details

This instance contains 16-bit Servo Drive Status Byte. Can be read to monitor servo drive operation status
and motor motion status.

Drive_Status Byte Low 16=b7 b6 b5 b4 b3 b2 b1 b0

Bit

Value

Description

b0

0

Motor On Position. |Pset - Pmotor| < = OnpositionRange Parameter Pr.15
Corresponds to ON/LOW state at JP4.Pin14/15 ONPOS output.

—_

Motor Off Position. |Pset - Pmotor| > OnPositionRange Parameter Pr.15
Corresponds to OFF/HIGH state at JP4.Pin14/15 ONPOS output.

b1

Servo Enabled. Both Hardware and Software Enable are Enabled.

Servo Disabled / Motor Free

b4 b3 b2

No Alarm

Motor Lost Phase alarm, |Pset - Pmotor|>8192(encoder counts), 180(deg)

Over Current Alarm

Overheat Alarm / Overpower Alarm

Error for CRC code check, refuse to accept current command

Over Voltage Alarm

O | hAlWINI_|O|~|O

Encoder Error Alarm / Encoder Battery Error Alarm

b5

Profile Position S-curve motion command completed. Note this only means the
motion command is completed, does not mean motor is In-Position. See Appen-
dix B for details.

Profile Position S-curve motion command running. See Appendix B for details.

b6

Reserved - Do not use

b7

Reserved - Do not use

Drive_Status Byte High 16= b7 b6 b5 b4 b3 b2 b1 b0 = Not Implemented all zeros

DYNS5-EIP-SL258-11A
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Instance hex Instance decimal | Attribute 1 - Name Access Data Type Data Range
0x03 3 Set ABS Origin RwW UDINT32 OxFFFF
Details

When using multi-turn system, setting this instance to OxFFFF will set current servo motor position to Abso-
lute Zero, then also performs a Reset command to reset servo control at current position.

Instance has no functinality when using single-turn system. Setting instance to any other value than
OxFFFF will return 05 Error.

Instance hex Instance decimal | Attribute 1 - Name Access Data Type Data Range

0x04 4 Main Gain

0x05 5 Speed Gain

0x06 6 Integration Gain

0x07 7 Torque Constant RW UDINT32 1~127
0x08 8 High Speed

0x09 9 High Accel

0x0a 10 On Position Range

Details

effective.

[ Pr.00 ] = Main Gain Parameter

[ Pr.01 ] = Speed Gain Parameter

[ Pr.02 ] = Integration Gain Parameter

[ Pr.03 ] = Torque Constant Parameter

[ Pr.15 ] = On Position Range Parameter

[ Pr.07 ] = High Speed Parameter
[ Pr.11 ] = High Accel Parameter

These instances correspond to standard DYNS5 servo drive parameters that can be read/set from TCP/IP.
All parameters have normal DYNS5 servo drive functionality.

All the above parameters can be changed on-the-fly during operation and becomes effective as soon as
new setting is saved into servo drive. Allow 2300us after sending parameter for new setting to become

DYNS5-EIP-SL258-11A
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Instance hex Instance decimal | Attribute 1 - Name Access Data Type Data Range
0x0b 11 GEAR_NUM RW UDINT32 1~16384
Parameter
0x0c 12 LINE_NUM RwW UDINT32 1~4095
Parameter
Details

These instances correspond to standard DYN5 servo drive parameters that can be read/set from EtherNet/
IP. All parameters have normal DYN5 servo drive functionality.

GEAR_NUM parameter [ Pr.19 ] is used for electronic scaling when sending Position command to servo
drive. See Appendix B for usage details.

LINE_NUM parameter [ Pr.20 ] controls the emulated incremental encoder output resolution from
JP4.Pin44/45/46/47/48/49.

LINE_NUM parameter

. Output Pulse Resolution Calculation
setting

Output Pulse = LINE_NUM x 4
1~2048 Ex. If LINE_NUM is set to 500, servo drive outputs 2,000
pulse per motor revolution.

Output Pulse = ( LINE_NUM - 2047 ) x 4
2048~4095 Ex. If LINE_NUM is set to 4095 (maximum), servo drive
outputs 8,192 pulse per motor revolution.

Change into these parameters are effective after power cycle or Rest command.

Instance hex Instance decimal | Attribute 1 - Name Access Data Type Data Range
Drive SW OxAAAA |
0x0d 13 Enable/Disable RW UDINT32 OxDEDE
Details

This instance is used to send servo drive Software Enable/Disable command. Setting instance to 0XAAAA
is software Enable command. Setting instance to OxDEDE is software Disable command.

After powered up or Reset command, Software Enable is automatically Enabled.

Setting instance to any other value than OXAAAA or OXDEDE will return 05 Error.

DYN5 AC SERVO DRIVE
DYNS5-EIP-SL258-11A PAGE 16 of 38 Ethernet/IP Specification



DMM TECHNOLOGY CORP.

Instance hex Instance decimal | Attribute 1 - Name Access Data Type Data Range
2M4~
0x0e 14 Turn_ConstSpeed w UDINT32 on4
Details

This instance is used to send servo drive speed command. When data is sent to this instance, servo drive
internally switches into Speed Servo Mode to run speed command. Instance data is rpm units. Ex. Setting
instance to 500 runs motor at 500rpm in positive direction.

Setting instance to 0 stops motor movement.

Acceleration/Deceleration when changing speed is controlled by Max_Accel parameter [ Pr.11 ] and
GEAR_NUM parameter [ Pr.19 ]:

Motor Acceleration/Deceleration [ rpm/s ] = Max_Accel x 635.78 x (4096 + GEAR_NUM )

Positive Command = CW

Instance hex Instance decimal | Attribute 1 - Name Access Data Type Data Range
0x14 20 Motor Speed R UDINT32
Details

This instance contains servo motor speed in [ rpm ] units. Read this instance to obtain current servo motor
speed. Instance data update rate is 300us.

The servo motor speed can be read whenever the encoder is correctly conneced to the servo drive. Even
when the servo drive is Disabled or Faulted/Alarmed and motor is free/coasting, the motor speed can be
read.

DYN5 AC SERVO DRIVE
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Instance hex Instance decimal | Attribute 1 - Name Access Data Type Data Range
0xOf 15 Miﬂgir/ir_nﬁme w UDINT32 0~4096
ox11 17 Sin_Wave w UDINT32 0~4096

Motion Amplitude
0x13 19 SS_Frequency w UDINT32 0~60
Details

These instances are used to generate and run internal Square Wave and Sine Wave motion commands.
First, send SS_Frequency command, then send Square_Wave or Sin_Wave amplitude command.

When Amplutide command is received by servo drive, servo drive internally switches to Square or Sine
motion mode and runs motion immediately.

Square wave motion is a max acceleration/deceleration motion profile. Sine wave motion is a smooth,
constant acceleration/deceleration motion profile.

Amplitude 0~4096 range corresponds to 0~180degrees motor movement.
Frequency 0~60 range corresponds to 0~60Hz motor movement.

Example 1: Setting Instance 0x13 to 5, then setting Instance 0xOF to 2048 runs a 5Hz Square wave mo-
tion at 90degree amplitude.

Positive Direction CW !

J I45Q
StartingPosition § _ _ L __L__t__Jd__Jd-__L__bL__Jt__Jd__d-__L__L_V_ 90°

Negative Direction CCW

Motor Position

1 Second

Time

Example 2: Setting Instance 0x13 to 2, then setting Instance 0x11 to 1024 runs a 2Hz Sine wave motion at
45degree amplitude.

Positive Direction CW

Motor Position

Negative Direction CC!

vy =<

1 Second

Time

* See previous page for Instance 0x14 / 20 (Motor Speed) details.
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Instance hex Instance decimal Attribute 1 - Name Access Data Type Data Range
0x15 21 Go_Absolute_Pos_ W UDINT32 L2AD7 ~ 2027
Profile Command
Details

Position command is 32-bits size.

This instances is used to send Absolute Profile Position Command to servo drive. When command is sent,
servo drive internally switches to Position servo mode to execute command immediately.

Positive command turns motor in CW direction, negative command turns motor in CCW direction.
See Appendix B for motion profile calculation. Allowed position command range = + 134,217,728.

Instance hex Instance decimal Attribute 1 - Name Access Data Type Data Range
0x17 23 Go_Relative_Pos_ W UDINT32 _2N27 ~ 2127
Profile Command

Details

This instance is used to send Relative Profile Position Command to servo drive. When command is sent,
servo drive internally switches to Position servo mode to execute command immediately.

Positive command turns motor in CW direction, negative command turns motor in CCW direction.
See Appendix B for motion profile calculation. Allowed position command range = + 134,217,728.
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Instance hex Instance decimal Attribute 1 - Name Access Data Type Data Range
ox1d 29 Motor Absolute R UDINT32 L2A7 ~ 2027
Position

Details

lute zero.

read.

Position instance update rate is 300us.

Positive position means motor is in CW direction relative to zero position.
Motor absolute position range is + 134,217,728. If position exceeds this, position will roll back to 0.

These instances contain the absolute position of the motor. Full motor position is 32-bits unsigned long.

If using 16-bit encoder, one motor revolution will equal 65,536 absolute position. If using 20-bit encoder, one
motor revolution will equal 1,048,576 absolute position.

If servo drive is in Relative servo mode, the position after power up or Reset is zero.
If servo drive is in Absolute servo mode, the position after power up or Reset is single turn or multi-turn abso-

The servo motor position can be read whenever the encoder is correctly conneced to the servo drive. Even
when the servo drive is Disabled or Faulted/Alarmed and motor is free/coasting, the motor position can be

DYNS5-EIP-SL258-11A
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Instance hex Instance decimal | Attribute 1 - Name Access Data Type Data Range
Ox1f 31 Motor Torque R UDINT32 +2000
Details

This instance contains the reference value of instantaneous output current from servo drive to motor.
981=peak output current of servo drive. Value is positive when current/torque is applied in CCW direction.
Torque update rate is 100us.

Example:
- Servo drive used = DYN5-HO1 Frame. Peak output current = 20A
- Servo motor used = 11A-DST-A6HK1. Torque coefficient = 0.755Nm/A
- Motor Torque read value = 0xFF63 = -157
- 157 /2000 =0.16 * 20A = 1.57A
-1.57A* 0.755Nm/A = 1.19Nm applied in CW direction since reading is negative

Instance hex Instance decimal | Attribute 1 - Name Access Data Type Data Range
0x20 32 Torque Limit RW UDINT32 1~127
(Global)
Details

This instance contains servo drive parameter Torque Limit [ Pr.04 ]. Controller can read and write this
parameter as necessary.

Change into this parameters is effective after and power cycle or Rest command.
The TorqueLimit parameter is used to limit the current output from the servo drive, directly proportional to
the peak current output of the servo drive. A setting of 127 means the limit is turned off and servo drive can

output peak current. A setting of 64 means the current output is limited to 50% peak current.

DYN5-HO1 servo drive example:

Torque Limit Parameter Setting Peak Output Current

127 20A
64 10A
10 1.57A

The current sent to the motor can be converted to torque using the servo motor Torque Constant (Torque
Coefficient) specification. For example, the 880-DXT motor has a Torque Constant specification of
0.56Nm/A. If the servo drive sends 10A to the motor, the motor outputs 5.6Nm torque at the shaft.

DYN5 AC SERVO DRIVE
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Instance hex

Instance decimal

Attribute 1 - Name

Access

Data Type

Data Range

0x21

33

Drive Reset

UDINT32

0xABCD

Details

This instance is used to send servo drive Reset command.

Setting instance to any other value than OxABCD will return 05 Error.

When this Instance is set to OXABCD, servo drive issues Reset command. Used to clear servo drive faults or
reset motor position. Instance resets to 0x0000 after reset.

Note servo motor position resets to zero only if the servo drive is set to Relative Mode. When servo drive is
set to Absolute Mode, position after Reset is absolute position (Single-Turn or Multi-Turn).

After Reset command is sent to servo drive, servo drive re-initializes control and communication so Ethernet/
IP communication will be down for approximately 3 seconds. Wait at least 10 seconds after sending Reset

command before sending new Ethernet/IP commands to servo drive.

After Reset command wait at least 10 seconds before sending additional Reset commands.

Instance hex

Instance decimal

Attribute 1 - Name

Access

Data Type

Data Range

0x22

24

EIP Module Firmware

UDINT32

Details

Reads EIP module firmware version in format:

DDMMYYVVVV: DATE MONTH YEAR VERSION

DYNS5-EIP-SL258-11A
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Instance hex Instance decimal | Attribute 1 - Name Access Data Type Data Range
0x25 37 Command Mode Switch RW UDINT32 0x0000 | OXFFFF
0x26 38 Cmg]‘; g W UDINT32 -2000~2000
0x27 39 Tg;‘l‘éz '\If'l‘r’rﬂf RW UDINT32 1~20000

Details

These instances are used for Torque Servo Mode operation under Ethernet/IP control. The DYNS5 servo
drive can freely switch between Position/Speed Mode or Torque mode. Instance 0x25 is used to switch be-
tween these two modes. Set this instance to 0x0000 to set the servo drive int Position/Speed servo mode.
Set this instance to OxFFFF to set to Torque servo mode.

The power up default servo mode can be selected using the DMMDRYV program:

O Poation Serve
@ Speed Serva
@ Tomue Servo

Select Ethernet Command input mode and Position | Select Torque Servo mode to default to Torque
Servo mode to default to Position/Speed mode. servo mode.

* Note that in Ethernet/IP control, Position and Speed servo modes are the same mode. So user only need
to switch between Position/Speed and Torque Servo Mode.

Instance 0x26 is used to send the Torque command to servo drive. The command range is -2000 to 2000
corresponding to -100% to +100% peak current output of servo drive. Positive command is CW rotation
direction, negative command is CCW direction. For example, DYN5-HO01 servo drive is peak 20A output,
sending torque command of 150 will be 150/2000*20=1.5A current output in CW direction. If 880-DST
motor with 0.568Nm/A torque coefficient is used, the motor will output 1.5*0.568=0.852Nm torque in CW
direction.

The actual torque output to the motor can be read using Instance Ox1F. Reading from Instance 0x26 re-
turns the command toruqe last sent by the controller.

Instance 0x27 is used to set the torque servo mode speed limit in rpm units. The servo drive will not ex-
ceed the speed set by this parameter when in torque mode.

Instance 0x20 sets the Global Torque limit, which has priority over the torque command. For example, if
the global torque limit is set to 50% but torque command is 75%, the actual torque command will be limted
to 50%.

DYN5 AC SERVO DRIVE
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Instance hex

Instance decimal

Attribute 1 - Name

Access

Data Type

Data Range

OxFF

255

Diagnostic Counter

UDINT32

0~255

Details

This instance contains servo drive internal unsigned 8-bit counter used for testing and diagnostics. Instance
value increments by 1 each time it is read. Rolls back to 0 after 255.

When initially developing or testing Ethernet/IP communication, it is recommended to read from this instance
to check correct communication since read data can be easily identified by incrementing response.
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Section 5. Using Implicit I/O Messaging

DMM TECHNOLOGY CORP.

In CIP Class 1 Implicit I/O Messaging, the DYNS5 servo drive acts as the /O Adapter, which is
connected to an I/O Scanner. The Scanner is the Originator and DYNS5 servo drive is the Tar-
get. Input (Producting) data is transferred from Target to Originator. Output (Consuming) data is

transferred from Originator to Target.

DYNS servo drive has 1 standard 1/0 Image (data block) available for Implicit Class 1 Connec-

tions.

The 1/0 Image is as follows:

OUTPUT (1 UDINT data) O->T / Consuming

INPUT (4 UDINT data) T->O / Producing

Instance ID / Connection Point = 101
Data Size = 4 (bytes)

Data[0] = Servo Drive Enable/Disable

Run/Idle Header Required

Production Inhibit (ms) = 0

Transport Type = Point to Point (Unicast)
Data Size Type = Fixed Size

Priority = Scheduled

Transport Trigger = Cyclic

No Configuration Data

Instance ID / Connection Point = 100
Data Size = 16 (bytes)

Data[0] = Servo Motor Absolute Position
Data[1] = Servo Motor Speed

Data[2] = Servo Motor Torque

Data[3] = Servo Drive Status

No Run/Idle Header

Production Inhibit (ms) = 0

Transport Type = Point to Point (Unicast)
Data Size Type = Fixed Size

Priority = Scheduled

Transport Trigger = Cyclic

No Configuration Data

Output data block is 1 x UDINT32 data con-
taining command to Enable or Disable servo
drive and motor.

Data Command is:

OxAAAA (43690) = Enable Servo Drive
OxDEDE (57054) = Disable Servo Drive

Functionality is same as Parameter Class
Instance 0x0D.

Input data block is 4 x UDINT32 data
containing servo drive status and real-time
motor position, speed and torque data.

Data Format is:
Data[0] = 32-bits Servo Motor Absolute Po-

sition in encoder resolution count. Same as
Parameter Class Instance 0x1D.

Data[1] = 32-bits Servo Motor Speed. Same
as Parameter Class Instance 0x14.

Data[2] = 32-bits Servo Motor Torque.
Same as Parameter Class Instance 0x1F.

Data[3] = 32-bits Servo Drive Status. Same
as Parameter Class Instance 0x02.
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Section 6. PLC Communication Example
This section will demonstrate how to setup Ethernet/IP communication with a PLC.

The PLC used is Automation Direct Productivity1000 PLC Model# P1-540. These instructions
are identical for all Productivity PLC models with Ethernet/IP capability.

+ Hardware Layout

JP2 Connect to PC DMMDRV5 software via mini-USB to
USB-A Cable (DMM Part# CA-DYN5USB-FR3)

UsB
PC
; USB
T2 Connect to 4 JP3 Connect to servo motor
Servo motor power * encoder feedback cable
via motor power
cable
short D1/02 || B;
L1 DYNS5 JP5A to USB
T3 Power Iogic L1/L2 L2 Productivity PLC Ethernet E
th t
and control R/S/T with eme
110~220VAC
Connect Ethernet Network Productivity1000
End Terminator to JP5B P1-540

¢ Network Address

In this section, the below IP address settings are used for each hardware device. All devices are
connected directly on a local network. No ethernet switches are used.

Hardware Device IP Address Subnet Mask

PC Computer 192.168.0.109 255.255.0.0
DYNS5 Servo Drive 192.168.50.18 n/a

Productivity1000 PLC 192.168.48.13 255.255.0.0

Before starting PLC communication setup in Section 6.1, ensure the servo
drive Ethernet/IP communication has been tested following Section 2 and
Section 3 of this manual.

DYN5 AC SERVO DRIVE
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6.1 Example - Explicit Messaging Get_Attribute_Single - Disgnostc Counter

This example uses Explicit Messaging to Get/Read from Parameter Class OxOF Instance OxFF
Diagnostic Counter.

(1) Ensure that the DYNS5 servo drive is set into Ethernet communication mode and network ad-
dressing of each device is set appropriately. Connect all devices per Hardware Layout diagram
above and power up servo drive.

(2) Open Productivity PLC programming software and establish communication with PC. Unless
otherwise noted in these instructions, all settings in the PLC are factory default settings. Create

a new Project and set the PLC IP address and subnet accordingly.

(3) Open Hardware Configuration , open Ethernet/IP tab , drag and drop new Generic

Device Client .
= | Setup = : .-
“-@ Hardware Config A ¥R s 9
=@ Services
i 8 EtherNet/IP Adapter : EtherMet/IP CPoE  ProMET Mail Accounts
Q' Netwark Time Service .
b S Import EDS Fil
-y Security Accounts / mpor ile
..... ) Set CPU Time Date S Etherflet/ IP Device
=8 Write P/ & d .
[ #r T:g [::gm?a?e uener:c Client
@ UDS Definitions E
=1 IJO Overview dync1
;j' Rung Comments 192,162 .50.18
@_”. Tag Cross Reference

(4) Create a name for the servo drive , input the servo drive IP address , set TCP port
number to 44818 (default for EIP/CIP) @ , Create a data structure to monitor messaging and
connection status . Close Hardware Configuration.

EtherPlet/IP Client Properties *
dyn5_eipst1 w
Device Name |dyn51 TCP Connected | TCPConnected
Ethernet Port | CPU-ETH-Ext Adapter Mame  AdapterMame
IP Address | 192,168.50.18 Vendor ID | YendorID
TCP Port Mumber 44318 @ TCPJIP Error | TcplpError
[] Close unused CIP Session after 30 | secs
[] swap Byte Order
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(5) Drag and drop Instruction for Ethernet/IP Explicit Message into a rung Output. Duplicate
settings as shown below. Note the Service ID, Class ID, Attribute ID and Instance ID used.

1 EtherMet/IP Explicit Message (EMSG)

|| Device Mame |dyn51 1
I cConnection |Unconnected M3G 1
1 Service | Generic L !
1
1 Service ID 14 | (OxE ) 1
1 ClassID 15| (0xF) g
I [7] Use Atiribute ID 1((ox1) 1
1 1

Instance ID 255 | { OxFF )
A |

rT-=0 (INPUT) -
[~] Enable Input

Datatype: Integer, 32 Bit, 1D Array

|status:l v|
In Progress |InProgress e |
Complete |C0mplete v|
Success |Success v|
Error | Error
Timeout |T|me0ut v|
Exception

ExcResponse
Response String i

Data Array |diagnostic_counter

Message Size (bytes): 4

Number Elements i

-0->T (OUTPLT)

[[] Enable Output
Datatype: —-
Data Array
Message Size (bytes): 0

Number Elements

[] Show Instruction Comment

Maonitor

>

(6) Trigger this instruction using 2 Second Bit as NO Rising Edge Contact as shown below:

2 Second Bit

Device Mame dyn31
Connection Unconnected MSG
Service Generic

Service ID 14

Class ID 15

Sl

Enable T Atiribute ID 1
Instance 1D 235
Imput Elements 1
Input Data Array diagnostic_counter

(5]

status1 - ETHERNET/IP EXPLICIT MESSAGE

In Progress InProgress
u}
Complete Complete
1
Success Success
1
Error Error
u}
Timeout Timeout
u]
Exepliur

ExCResponse
Response String =D

(7) Complie and Run the program. Every 2 seconds, the instruction will be called, reading from
Instance OxFF, which will increment by 1 each time “2 Secont Bit” toggles on .
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6.2 Example - Explicit Messaging Set_Attribute_Single - Speed Command

(1) Follow and complete Steps 1, 2, 3 and 4 from example in Section 6.1.

(2) Drag and drop Instruction for Ethernet/IP Explicit Message into a rung Output. Duplicate
settings as shown below. Note the Service ID, Class ID, Attribute ID and Instance ID used.

o o -
- 1-20 (U 1)

0->T (QUTPUT)
Enable Output
Natatyne:
Data Array

Mcasage Size (bytea):
Number Blements

Manitor

EtherMet/IP Explicit Message (EMSG)

P EmEmEmommEmomomom g
1 Device Name |dyn51 ~ 1
: Connection | Unconnected MSG ~ :
1 Service | Generic ~ 1
1 Service ID 16 | (0x10 )|
1 Class ID 15| (0xF) |
1 [ Usc Attribute ID 1 (o1
:I Instance ID 14 {ﬂxE]II

Integer, 37 Aif, 1N Array

Error | Error

REME:EC?S'?JE:S ExcResponse

spd_cmd ij j ~ |

1
1

[] show Instruction Comment

E Cancel Help

In Progress | InProgress ~ [ FR

(3) Trigger this instruction using 2 Second Bit as NO Rising Edge Contact as shown below:

2 Sevurnd Bit

4& Encoi,

statusl - ETHORMWCT/IM DPLICIT MCSSAGE

Device Hame dynS1
Connection Unconnected MSG
Servile Generic

Service 1D 16

Class ID 15

Affribme 1D 1

Instance TN 14

Cwifput Elements 1

Output Data Array spd_cmd

[0]

In Progress Infrogress
1]

Cumplele Cumplete
1

Success SUCCess
1

Frror Frror
o

Timaout Timeout
[u]

Exception

EncResg
Response String ‘ FeLRs

(4) Complie and Run the program. Open PLC Data View and Edit+Force a speed command
Value into Tag spd_cmd , servo drive will run motor at spd_cmd speed (in rpm) each time “2

Secont Bit” toggles on.
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6.3 Example - Explicit Messaging Set_Attribute_Single -
Relative Profile Position Command

(1) Follow and complete Steps 1, 2, 3 and 4 from example in Section 6.1.

(2) Drag and drop Instruction for Ethernet/IP Explicit Message into a rung Output. Duplicate
settings as shown below. Note the Service ID, Class ID, Attribute ID and Instance ID used.

EtherMet/IP Explicit Message (EM3G) s
[~] Use Structure |stah.|sl v|
N
Device Mame |dyn51 1 In Progress iInProgress v|
Connection |Unconnected MSG w 1 Complete |C0mplete vl
- 7 1
Service | Generic v
L o
1 Success |Success |
Service ID 16 | (0x10)
1 Error |Error
Class ID 15| (0xF) g ;
Tlmeoutl'l'lmeout v|
[] Use Attribute ID 1| (ox1) 1 )
1 Excephpn ExcResponse
Instance ID 23| (0x17) Response String

F ST

[] Enable Input
Datatype: —
Data Array

Message Size (bytes): 0

Mumber Elements

0->T (OUTPUT)

Enable Cutput

Datatype: Integer, 32 Bit, 1D Array

Data Array |rel_pos_cmd — v|

Message Size (bytes): 4 U
Mumber Elements 1

Monitor Cancel Help

(3) Trigger this instruction using 2 Second Bit as NO Rising Edge Contact as previous examples.

(4) Complie and Run the program. Open PLC Data View and Edit+Force a Relative Profile

Position command Value into Tag rel_pos_cmd , servo drive will run motor to relative position
increment rel_pos_cmd each time “2 Secont Bit” toggles on.

For example, if rel_pos_cmd is set to 5000, this moves the motor 5000points in positive direction
every 2 seconds. The 16-bit encoder is used with GEAR_NUM parameter set to 16384 so a
5000 command will move the motor 5000/65536revolutions in CW direction each time. Negative
data command will move motor in CCW direction.

See Appendix B for motion profile details.
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6.3 Example - Implicit I/O Messaging Setup

(1) Follow and complete Steps 1, 2, 3 and 4 from example in Section 6.1.

(2) Add I/O message and duplicate below settings.

| @ | mssmmor x|

Enable MsgiEnable Connection Online  Msg 1ConnOnline

Application Type (@) Exdusive Owner
(O Input Only fListen Only

[ Enable Routing  Slot Mumber a

Status Description | MsgiStatusDesc

General Status  MsgiGenStatus

[T->0 (INPUT) | O-=T (OUTPUT) | CONFIG DATA |
~Target To Criginator {INPUT) Data

Delivery Option |Unicast  +

RPI Time {msec) [ ZSd [
Input Data ]
Assembly Instance/Connection Point | 100 Ox64

Message Size from Array (bytes) 16

Datatype Integer, 32 Bit, 1D Array

o e ] trtmens

Number of Elements |

Monitor

o ] cd | b |

@ |[mssuel x|
Enable | Msg1Enable

Connection Online | Msg 1ConnOnline
Application Type (#) Exdusive Owner
() Input Only f Listen Only

[ Enable Routing  Slot Number | 0]

Status Description | Msg1StatusDesc

General Status  Msgl1GenStatus

T-20 (INPUT)J_O—>T {ouTPUT) | COMFIG DATA |

~Originator To Target (OUTPUT) Data
[ Include 5ta er (When ch
OUtpUt Data RPI Time (msec) | 250 |
Assembly Instance/Connection Point 101 %65
Message Size from Array (bytes) 4
Datatype Integer, 32 Bit, 1D Array
Number of Elements |
T->0 (INPUT) | 0->T {QUTPLT) [ CONFIG DATA
|- Configuration Data
Configuration -
Data not used Assembly Instance/Cornection Point | 0| oxo
Array Tag Parameter Table
I
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(3) Complie and Run the program. Open PLC Data View and Edit/Force dyn5_eipst1 status tag

Msg1Enable to Enable I/O message 1 as created in Step 2.

= dyn5_eipstl Structure, ... System ...
|_ Tagname Modbus Addr... Value Edit Force TagData ... View As Comment
TCPConnected | [] Boolean
AdapterName DYMSENIP String ASCII
VendorID 43981 0 O Integer, 3... | Decimal
TcplpError String ASCII
Msg 1Enable [0 Boolean
Msg 1ConnOnline O [0 Boolean
Msg1GenStatus U] i} |:| Integer, 3... Dedmal
M=g15tatusDesc Success String ASCIT

(4) Open PLC Data View and monitor Input Data input1 and Output Data output1 .

Data View 1
Tagname Modbus Ad... Value Edit Force TagData T... View As B !
=l inputl Integer, 3...  Dedmal A
)
Tagname 1 Modbu... Walue Edit Comment
inputi{1) 2395232 0
inputi{2) 501 0
input1{3) &0 0
input1{<) 0 0
= outputl (3) Integer, 3... | Dedmal
LTagnamE ! Modbu... Walue Edit Comment
output1(1) o ]

The RPI time as set in Step 2 is 250ms. So the I/O data block is exchanged every 250ms and

new data is sent/updated into the input1 and output1 tags.

As shown above, the motor is at absolute position 2895232, rotating at 501rpm in CW direction
and outputting a torque of 60units. Input Byte4 is showing 0 so servo drive Status is all normal.

To Disable the servo drive, Edit/Force a value of 57054 (OxDEDE) into output1. To Enable the

servo drive, Edit/Force a value of 43690 (OxAAAA) into output1.

DYNS5-EIP-SL258-11A PAGE 32 of 38

DYN5 AC SERVO DRIVE
Ethernet/IP Specification



DMM TECHNOLOGY CORP.

Section 7. Servo Drive Communication Response Time

When designing time-sensitive applications, consider below timing information regarding the
Object and I/O data.

¢ General Object and I/O data Update Rate

*  General update time delay between DYNS5 servo drive main servo CPU and Ethernet/IP
module is 300 microseconds (us).

*  Write/Set commands into Parameter Object Instance and Input I/O Data become effec-
tive in the servo loop after <300us. This is true for all position, speed or torque com-
mands. Also true for parameters that can be changed on the fly.

» Data in Parameter Object Instance and Output I/O Data (to be Read) may be delayed
by <300us. Meaning Parameter Object Instance and Output I/O Data lags actual servo
drive data no more than 300us.

*  The DYNS5 servo drive Implicit I/O messaging minimum RPI time is 5ms.
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Appendix A - DMMDRV5 Communication Setup

This section will outline quick communication setup and jog of servo motor from DMMDRVS5 pro-
gram. Refer to DMM manual# DSFEN_A15 for full feature specification of DMMDRV5 program.

m DMMDRV5 System Requirements

Operating System: Windows XP SP3 or higher *Recommended: Windows 7 or Higher
Processor: Pentium 1 GHz or higher RAM: 512 MB or more

Minimum disk space: 200MB Display: Minimum 1280x720

(1) Continuing from Section 3.4.2, the servo drive should be powered up and both STATUS and
CHARGE LED should be lit Green. If STATUS LED is not solid Green, the DYN5 servo drive is
faulted and operator can continue below instructions to check fault code.

(2) Download and install DMMDRV5 program, available from DMM website. Connect servo
drive to PC using USB cable ( Part# CA-USBMA-FR3 ).

auwrunm—|
s @)

Confrm COM Pot

i PR PN e COM Pos etectar:
o -

DMMDRYVS

Configuration Software

Heady
Ay PRI T COKECTER

(3) Run DMMDRV5 program. Click Connect to open COM Port Setting window to establish
connection with servo drive. Click Detect COM Port to automatically detect COM port num-
ber. Program will prompt with COM port number of servo drive . Select corresponding COM
port number and click Set COM port . Program should indicate successful connection
with servo drive.

Notes:
A. If program is unable to detect COM port, check COM port manually in PC Device
Manager. The DYNS servo drive will appear as “USB serial port” under Ports ( COM&LPT )

section (COM®6 as example): |~ § Ports (COM & LPT)
ﬁ Communications Part (COM1)
{5 USB Serial Port (COME)

B. DMMDRV5 program supports COM1~COM8. If COM port number is above 8, manual-
ly change COM port number by right clicking USB Serial Port->Properties->Port Settings
Tab->Advanced. COM port number can be manually changed on top left.

C. When configuring multiple servo drives, the PC may assign different COM port number
to each individual servo drive. In this case, manually change COM port number for each
servo drive to same COM port number. For OEM applications requiring high volume
configuration, contact DMM representative and special software will be provided to

automatically configure COM port to all equal.
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Appendix B - Profile Position Command Trajectory Calculator

When sending Profile Absolute or Relative position command to the servo drive, refer to the below specifica-
tion to calculate the motion profile.

The Max Acceleration, Max Speed, and GEAR_NUM parameters are used for generating the motion profile.
The DYNS5 servo drive also applies a smoothing filter to the acceleration profile to generate a S-Curve
trajectory. This Profile motion and S-curve trajectory reference is applicable to both Go_Absolute _Pos and
Go_Relative_Pos commands.

Dynamic Target Position Update ( DTPU ) is also applied to all Profile position commands. See Appendix C
for DTPU specification.

GEAR_NUM = GEAR_NUM parameter [ Pr. 19 ]
MaxSpd = High Speed parameter. [ Pr. 07 ]
MaxAcl = High Acceleration parameter. [ Pr. 11 ]

(MaxSpd+3)*(MaxSpd+3)

Profile Motor Speed [rpm] = 16 *12.21 * Gear Ratio
. 4,096
Gear Ratio =
GEAR_NUM

Profile Motor Acceleration [rpm/s] = MaxAcl * 635.78 * Gear Ratio

Motor Movement Distance = Command Position * Gear Ratio * 4

Example using 16-bit encoder ( 65,536pts/rev ):

Set parameter Motion Profile

Gear_Num = 4096 Gear Ratio = 1

MaxSpd = 48 Maximum Motor Speed = 1985 rpm

MaxAcl = 30 Maximum Motor Acceleration = 19073 rpm/s
Command Position = 140,000 pts Motor Movement = 560,000 pts = 8.545revolutions CW

Motion Profile:

Acceleration Time = 0.104 s

Distance During Acceleration = 1.72 rev
Constant Speed Travel Time = 0.154 s
Total Profile Motion Time = 0.362 s

2500

0.104s 0.258s 0.362s
\ \ \
2000 = 1985rpm T
g 1500 | |
S (\*@ \ \
el
3 o ! !
S 1000 g
%) > \ \
500 ! !
\
0 1 Il 1 1 1
0 005 010 015 020 025 030 035 0.40

Time (s)
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Appendix C - DTPU Dynamic Target Position Update Specification DTPU

The DYN servo drive’s built in S-Curve generator is able to update the target position instanta-
neously regardless of whether the current command position has completed or not. As soon as a
new command position is received, the servo drive immediately updates the servomotor target to
the newest position. This function is applicable to both relative (incremetal) and absolute posi-
tioning for all linear, or arc path profiles.

Without Dynamic Target Position Update DTPU technology, the servo drive must wait until the
first, or current position command is completed before executing the next one. This limits the
rate at which the motor position can be updated and and can also have detrimental effects on
safety for the machine and the operator. With DTPU technology, the servo drive is always under
active command from the controller, allowing much faster cycle time and higher universal efficien-

cy.

The servo drive also applies a curved acceleration command to the S-Curve to maintain smooth-
est servo motor motion. At each S-Curve “transition” point, the normally rigid path is curved into
smooth speed transitions.

+ Positioning Efficiency

When the axis is command to a new position, the servo drive immediately updates the target
position and generates new S-Curve profile to reach new target position. Without DTPU technol-
ogy, the axis must first finish its current command before executing the next one, causing a delay
in the overall positioning time.

This also allows more flexibility in programming and path planning as the controller no longer
needs to wait until a particular movement is finished before calculating the succeeding one.
Robotic movements can be controlled and commanded in real-time, significantly simplifying
kinematic motion planning requirements on the controller. Machine-level trajectory planning can
almost be eliminated.

Without DTPU

t, : Second command position given
t, : First position reached,

second position executed
t, : Second position reached

Speed

Time

< »

- Time Reduced g

With DTPU

t . t, : Second command position
given, servo drive immediately
targets to second position

t, : Second position reached

Speed

Time

DYN5 AC SERVO DRIVE
DYNS5-EIP-SL258-11A PAGE 36 of 38 Ethernet/IP Specification



4 S-Curve Acceleration/Deceleration

DMM TECHNOLOGY CORP.

The DTPU algorithm also applies a curved acceleration to maintain smooth motion. At each
S-Curve transition point, the acceleration/deceleration is curved at the edges so speed is smooth-
ly changed. This decreases motor vibration. The smoothing is applied relative to total command
movement so overall distance and position accuracy is not affected.

Acceleration

Speed

Transition Points /

+ Safety

Time

[ Smooth Speed Transitions! ||

Acceleration

Speed

Time

Dynamic Target Position Update DTPU allows the axis to be commanded as soon as a safety
hazard or warning is detected. This means protection measures can be executed immediately.
Without DTPU, the axis must finish the current positioning before executing protection mesa-

sures.

DYNS5-EIP-SL258-11A

Without DTPU

Speed
T

Time

With DTPU

Speed
T

Time
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: Safety warning/hazard detected,

axis commanded to retract

: Current positioning reached,

axis commanded to retract

: Safety warning/hazard detected,

axis commanded to retract

: Axis immeidately retracts to safe

position
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Warranty and Liability

m Warranty
Products from DMM Technology Corp. are supported by the following warranty.

e 1-year from the date of product received by customer or 14 months from the month of
original shipment.

Within the warranty period, DMM Technology Corp. will replace or repair any defective
product free of charge given that DMM Technology Corp. is responsible for the cause of
the defect. This warranty does not cover cases involving the following conditions:

e The product is used in an unsuitable or hazardous environment not outlined in this man-
ual, resulting in damages to the product.

e The product is improperly handled resulting in physical damage to the product. Includ-
ing falling, heavy impact, vibration or shock.

e Damages resulting from transportation or shipping after the original factory delivery.
Unauthorized alterations or modifications that have been made to the product.
Alterations have been made to the Name Plate of the product

Damages resulting from usage of the product not specified by this manual.

Damages to the product resulting from natural disasters.

The product has cosmetic alterations.

The product does not conform to the original factory manufactured standards due to
unauthorized modifications.

m Liability

Use, operation, handling and storage of the DYN5 AC Servo Drive is the sole responsibility of the
customer. Any direct or indirect commercial loss, commercial profit, physical damage or mechan-
ical damage caused by the DYNS AC Servo Drive is not responsible by DMM Technology Corp.
The features and functionality of the product should be used with full discretion by the operator.
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Manual Disclaimer

m Manual Disclaimer

DMM TECHNOLOGY CORP.

DMM Technology Corp. constantly strive to improve its product performance and reliability. As
such, the contents and information in this manual may be changed without notice to reflect

corrections, improvements or changes to the product. Refere to the DMM website to download
latest version of this manual.

Manual Revisions

Published Revision i Section | Revised Content
Reference
June 2021 SL258-11A - -- First Draft
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