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Introduction

Thank you very much for your purchase of the DD servo actuator DINASERV. The DINASERV is an outer rotor type
servo actuator that has achieved high torque, high speed, and high precision. It can be used in a wide range of
applications in the FA device-related fields, such as industrial robotics and indexing.

This technical manual explains the DINASERV DM/SR series motors as well as its combinations with the DrvGII
drivers. Please refer to this technical manual thoroughly when you use the product.

Precautions for Using this Technical Manual

N —

~

Please make sure that this manual is handed out to the end user.

. Please read this manual thoroughly and understand the contents fully before proceeding to the operation of the

product.

Please note that the safety protection may be lost and the proper safety may not be guaranteed if the product is
not used according to the instructions described in this manual.

Always make sure that this manual is handy for the operator when using this product. If it is stained or lost, we
will distribute copies upon request, subject to charge.

This manual explains details of the features included in the product and does not guarantee to meet the specific
purpose of the customers.

No part of this manual may be reprinted or reproduced in any form without permission.

The information in this document is subject to change without notice.

The information contained in this document is believed to be accurate at the time of publication, but if you notice
any inaccuracies, errors, or omissions, please contact our sales or service staff.




Regarding the safe usage of this device

This product has been marked with m and signs so that it can be used safely. Ignoring precautions and
prohibitions related to these signs and using this product in an incorrect way may cause danger to the life and body
of the operator. Always follow the precautions and observe the prohibitions explained below.

Please make sure to understand the information given below completely before you start reading the technical
manual.

Please keep the technical manual and this sheet handy while using the product. In addition, make sure that they are
handed out to the operator of the product.

/AN Warnings

@® Warning about rotation:
The motor periphery part of this device rotates at a high speed. People and objects should not be placed within the
rotational radius when a load is attached to the motor.

@® Warning about electric shock:
Make sure to connect the device to ground to avoid electric shock.
Make sure to turn the power off when connecting cables to the driver part.
Make sure to turn the power off when removing the cover of the driver part while performing adjustment
operations, etc.

@ Fire and electric shock warning:
If any abnormalities such as abnormal noise, bad smell, or release of fumes that coming from the device are
detected while it is in operation, turn the power off immediately, pull out the power supply plug, and contact us.
If the device is dropped or given a strong impact, stop the operation immediately, turn the power off, and contact
us.
Do not operate at power supply voltages other than the one indicated on the device.

@ Fire and electric shock warning:
Avoid dropping or inserting metal shards or combustible materials, or allowing water to get into the opening parts
of the device (e.g., the clearance between the rotor and stator of the motor part, or the air vent of the driver part).
In such an eventuality, turn the power off immediately and contact us.
The cables coming out from the motor part or the bottom of the index part should not be forcibly bent, twisted,
pulled, heated, or placed under a heavy object.
Never try to remodel or repair the device by yourself.




B This product has been marked with A and signs so that it can be used safely. Ignoring precautions and
prohibitions related to these signs and using this product in an incorrect way may cause danger to the life and body
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/I\ Precautions

@ Make sure to read the technical manual before using the device.
Operational mistakes and faulty wiring may result in damages and failure of the device.

@ Make sure to check the wiring once more before turning the power on.
Faulty wiring may result in fire, electric shock, or damage of the device.

@ Confirm that the proper combination of motor and driver parts is used. Using the device with an incorrect
configuration may result in failure. (Be sure to confirm the model--MODEL--on the rating nameplates.)

@® Make sure the conditions of temperature, humidity, dust, etc. are as specified for the installation and storage
environments.

@® Do not block the air vent of the device. Keep the specified open space around the device as well. Poor ventilation
may cause overheating, leading to failure.

@ Some of the motor parts are very heavy; please pay sufficient attention to this when carrying and installing the
parts. If the weight is more than 10kg (22.04 1lbs), carrying or lifting tools should be used as much as possible.

@ Both the motor and driver parts should be installed in the specified orientation.

@ Keep the protection cover (transparent plastic plate) attached on the power supply terminal part of the driver. It is
provided to prevent inadvertent electric shock accidents.




Handling Precautions

1. Do not install the motor in reverse direction in such a way that the rotor of the motor is fixed and the stator rotates.

2. Make sure to turn the power off before removing the side panel of the driver to set jumpers, etc. Touching the high
voltage part inside the driver is dangerous.

3. This motor rotates at a high speed and with a high torque. Take the rotation radius into consideration and pay
special attention to the prevention of any dangerous situations that may occur during the operation when a load is
attached to the motor.

4. Make sure to ground the ground terminal to earth.

5. When attached a load to the rotor, make sure to keep a clearance of 1 mm or more between the load and the upper
surface of the motor in order to maintain the surface precision. Furthermore, never push or squeeze an object into
the shaft hole. (See the figure below.)

When feeding an object through the shaft
hole, make sure to secure a clearance of
at least Tmm on one side.

Attached part

1mm or more

Shaft hole

Rotor

6. Do not touch the bolts (indicated by the arrow) that fix the
bottom part of the rotor (see the figure to the right). If these bolts
are loosened or tightened, the commutation angle will become
inaccurate, which may result in uneven rotation (this applies only
to the DM series).

DM series motor

7. The motor surface is magnetized; do not place things that can be affected by magnetism close to it.

8. The motor part shown in the figure to the right includes a
magnetic resolver. Strong force, impacts, or magnetic fields Bottom cap
should not be applied to the motor part (this applies only to the
DR series).
Magnetic
9. Make sure to use load attachment screws that are shorter than the resolver
effective depth of the thread in the motor part. Depending on the
model, if a screw exceeds the effective thread depth, the function
may be impaired (this applies only to the DR series).

DR series motor

10. The motor is neither dust-, drip- nor water (oil)-proof; the motor should be installed in carefully chosen
environments.

11. If the motor will be oscillating or rotating at small angles (50° or less), it should be allowed to oscillate at an angle
0f 90° or more for approximately 10 times (running-in operation) each time it has made 10,000 small-angle

oscillations in order to prevent poor lubrication of the bearing.

12. In order for the motor and driver to be compatible with each other, they must be of the same model.




13. Never attempt to disassemble or remodel the motor and driver. If such service is necessary, please contact us. We
assume no responsibility for products that have been disassembled or remodeled without permission.

14. For the DYNASERV DR series motors, a coating has been applied on the load attachment surface of the upper
surface of the motor and the stator on the lower surface in order to prevent rust. When starting to use the product,
wipe off the coating completely with cloth or paper soaked in a petroleum or chlorine solvent before assembling. If
any of the coating remains, it may affect the mechanical precision.

Rust-proof
coated
surface

15. Do not place the motor on the floor and other surface in the manner shown in the figure below when carrying and
installing the DYNASERV. The cables are crushed by the motor’s own weight and the copper wires may be broken
inside the cables. If it cannot be avoided to place the motor in such a manner, a support bench should always be
placed so that the cables are lifted. Furthermore, if the cables need to be bent when installed in a device, etc., the
minimum bending radius should be 50 mm or more. The cables are not strong enough to live up to robot cable
specifications, so they should not be bent repeatedly.

The minimum
bending radius
should be
50mm or more.

An example of a DM series motor

The minimum

bending radius
should be
50mm or more.

An example of a DM series motor




16. Do not perform a withstanding voltage test on this device. If such a test is performed without discretion, the
circuits may be damaged. If such test must be conducted, make sure to contact us.

17. When connecting the motor with a load, the centerlines of both cores should be aligned to a sufficient degree.
Please note that if the deviation between the two cores becomes 10 pm or more, the bearings inside the motor may
be damaged.

7 The core deviation should
be 10 umm or less.
_&_ ——

|
I




Table of Contents

INEFOAUCTION ...ttt e e e e e e e e e e e e e e e nnnnee s 1
Chapter 1 Overview of the Product. 1-1
1.1 About the DYNASERYV DM/DR SEIi€S .....cceeeuieriieiiieiieniieeiieniieeieeseeeieesiee v 1-2
1.2 About the DrvGII TyPe DIIVET ...ccciiiiiiiiieiieiieeie ettt 1-3
1.3 Product CONfIGUIAtION .......cccuiieiiiiiiieeiieiie ettt ettt see et st e et et saaeenseeeee 1-4
1.4 Model Names and Codes ........coevieiieriiiiiiieiieeiiesiie ettt e 1-5
1.5  Name and Function of Each Part...........ccccooviiiiiiiiiiiieeeeeee e 1-6
1.6 System Configuration DIiagram ............cccceevviiieiiiiieiiiieeiee e 1-10
Chapter 2 Installation 2-1
2.1 Installation Of the MOTOT .......ccueiiiiiiieiie ettt ettt 2-2
2.2 Installation 0f the DIIVET.......cccoiiiiiiiiieiii et 2-3
Chapter 3 Connection and Wiring . 3-1
3.1 Diagram of Overall ConNECtION..........ceeviieiiiieeiieeeiie ettt saee e 3-2
3.2 Cable Specification LiSt.......cccocueeciieriieiiieiieeie ettt et 3-3
3.3 Connection between Motor and DIiVer ..........ccoevvieiierieniiieiieeieciceee e 3-4
3.4  Wiring of Motor, AC Power Supply, and Ground Cable............cccceevveriieriiennnnnen. 3-6
3.5  Wiring of ENncoder Cable ..........c.oooiiiiiiiiiiieciiceeee ettt 3-8
3.6  Wiring of Controller Cable ...........ooouiieiiiieiieeee et 3-9
3.7  Wiring of Sensor Brake Terminal .............cccccoevviiiiiiiiiiiiicieccee e 3-10
3.8  Wiring of Regenerative Alarm Contact <CNA>
(For 500W Level DIrive ONly) .....cocciieeiieeiie ettt 3-11
Chapter 4 Basic Settings for Operating the Motor.______ 4-1
4.1 Procedure (FIOWCRhATT) .......cooviiiiieiieeeeeee e 4-2
4.2 Preoperation CHECK.........ciiuiiiiiiiciiieeie ettt e e e e e sreeenaeeen 4-3
4.3  Installing the PC Utility on the PC ........cccoooiiiiiiiiie e 4-6
431 PrOCEAUIE ...ttt ettt et s b e bt ettt ea e e et eae e bt e b e e beebeebeeneeeaes 4-6
£.3.2 SEATEUD oorveo e esee e e eeeeeeeees e eeseeeeeeseee s eeseeseeseeeee e e eesesees e ees s e e s e e e s e e s ees e ees e reeseeeeeeeerees 4-8
I G (<] 01 218 (o) s F USSP SRRUPSRPRR 4-9
4.4.1 Selecting CommuNICAION POTt ......ccuiiiiiiiiieiieiceie et 4-9
4.4.2  Selecting CRANNEIS.......c.ecoiiiieiieieeie ettt st e st et e esteesteessesseeseenseenseenseennennns 4-9
4.4.3 Displaying ComMmUNICAION STIINES .....vvevvevrereriesiientiesreetesrestesseesseesseesesseesseesseesseessesssessnessees 4-10
444 MaIN MENU....oiiiiiiiiiiiiitiitetees ettt sttt et ettt b e bbbt bt et et be bbbt it et et 4-11
4.5  Setting the Status to SETVO ON .......coiiiiiiiiiieiieeie ettt ettt ereesiee s 4-12
4.0 AULO-TUNINEZ . ..cutieiiieiieeiie ettt ettt ettt e et e esite st e e btesateeseessseeseesnseeseesnseeseennsaans 4-14
4.7  Performing HOmMing OPeration .............cecueeriieriieriienieeiieniieeieesieeeieesieesveesseesnneens 4-16



4.8  Performing the Basic Settings of Pulse Commands ............cccceeeuienieniienienieenen. 4-18
4.8.1 About Position Command PulSe INPUL...........ccerierieiiiiiiie et 4-18
4.8.2 EXamPle Of OPEratiOn ......c.cccveiiiriieiieiieieeieeieste et ete sttt seeesteeseeteessesneesseesseenseenseensessaessnesnnes 4-19

Chapter 5 FUNCHONS e 5-1

5.1 Parameters and MONIEOTS ..........ooiuieiiiiiiiiieeie ettt s 5-2
5.1.1  General PATAmELETS ......cocueeuieiiiiiiitieitieiteete ettt ettt sttt e bttt ettt saeesbe e bt et enteeneesbeenbees 5-2
5.1.2 Mechanical Setting Parameters ........ccoceoouiiiiriirieiieieeeiese ettt 5-2
513 IMIOMIEOTS ettt ettt ettt et b e bbbt ettt e b e sb e bt e bt ea et et e s be st e e bt sbeeb e et e e nee 5-2

5.2 Operation FUNCHIONS......cccuvieiiieeiiieeiee et eeite et e e sveeetaeeeeaeeenseeesseeessseeesssaeenns 5-3
52,1 JOZ MOVE...uiiiiiiiete ettt ettt ettt e h e ettt et e b et e at e e bt e bt e e bt e e at e e bt e e abeenbteenabaena 5-3
5.2.2  TESt OPETALION......ecueieieeeiieitietieteeteetestesstesseeseesseessesseesseenseesseassesssesseesseenseanseansesnsesnseessesssesssenses 5-4
5.2.3  AUtO-TUNING OPCTALION.......eeitieiieieiieeieeiesieeste et eteetestaesseesseesseesseesseesseessesseasseeseenseensenssesseesses 5-4
5.2.4 HOMING MOVE ....ueivieiieiieiieieetestestesteseteste e bt estessseeseessaeseesseenseansesssesssesseenseanssanseensenssesssessaensens 5-5
5.2.5 Mechanical Setting MOE ........coouiiiiiiiiiiiee ettt ettt sbee s naees 5-9

5.3 CoOrdiNate SYSTEIM....ccuuieiiieiiieiieriieeieerite ettt ettt ettt e e teesbeessaeenbeessbeenbeenssesnseas 5-9
5.3.1  CoOTdINate SYSTEIM . .ccvieiiiieiieeiieeitieeitieeeteeeieeeteeeteeeteesteeeseesstaeeseessseeesseesnsaeesseesnsseensessseesnsees 5-9
5.3.2  Switching Position Command Pulse WEIghts ..........cceeriiiiiiiiniiniiiiieeeeeee e 5-9

b TR S 1) 13 (0] BN 3 1511 1 HO SRR URRR 5-10
5.4.1  VelOCity CONIOL PAIt......ccuiieiiiiiieeiie ettt te e ete e sve e ae e aeeaae e eaeeteeessaeesnseesnseeennes 5-11
5.4.2 Position Control Part.........cccooiiiiiiiiiiiieiee ettt sttt et 5-12
543 Feed FOTWATA .....ccoooiiiiiiiiiiiiiee ettt ettt 5-12
5.4.4 Servo StiffNess Parameter .........cocoviriiiriiiiiiierses ettt 5-13

5.5  Acceleration/Deceleration FUNCHON .........coceiviiiniiiiiieiiecieeiee e 5-14
5.5.1 Velocity OVerride FUNCHOMN .......c..ccuiiiirieiieii ettt sttt eeaeseae s esseenseensesneeenes 5-14
5.5.2 VEIOCILY PIOfIL ....oeviiieiieiieie ettt st sttt e esse e se e seenseenseenseenseenes 5-15

5.6 Other FUNCHONS ....cc.eeiiiiiiiieiieiie ettt et e e sebeenee e 5-17
5.6.1 Settling Wait, Position Settling Status, and Positioning Status ...........c.cceccereerierieniencieneenreeene 5-17
5.6.2 Velocity Monitor and Analog MONILOT...........cecuieiiiierieiierie et etesee e ebesaesaesseesseeseeneeens 5-18
5.6.3  Brake SiZNal......coouiiiiiiiiiiieeee ettt st she e e b ereens 5-18

5.7 Special Parameter ProCESSING ......cccueevierieiiiieriieeiieiie e eite e seeeaeesve e esiea e 5-19
5.7.1 Internal Generation of Parameter Initial Values..........cccooceeiieiiiiiniiniiieece e 5-19
5.7.2  Limiting and Checking Maximum Velocity When Changing Simplified Scaling

Weighted Data and Maximum Velocity Parameters..........c.veeveervieeiienieenieenieenie e eseee e 5-19

5.7.3 Auto Conversion and Clear Functions When Changing Simplified Scaling Weighted Data....... 5-20

5.7.4 Limiting the Maximum Parameter VAlUES ...........ccoeceiieriirieniiieieieeceieee e e 5-20

Chapter 6 Control Interfaces ... . e 6-1

6.1  Terminal FUNCHON.........occiiiiiiiieiecee ettt ettt e e seae s 6-2
6.1.1 Connection, Setting, and I/O Mapping ........ccccovueeiirienieieeeeeee ettt 6-2
6.1.2  Explanation of TerMINALS .........cccueeriiiiiieiiieiieeie et eite et e et e steeebeessbeeenbeesnsaeenseesnsaeenseens 6-3
6.1.3  Electrical SPECITICATIONS .....uiiiviieiiieeiiieiieciieeieeetee et e ettt e e e st e e s e esaeeeseaeesaeetaeesseesnsaeenseesnseeenseeas 6-4
6.1.4  T/O LOZIC SETHIME. c...eueeeietieieeite ettt ettt st sttt ettt ea e b e bt et e s teseeesbeesbe e bt emteemteenteeneesseennees 6-5

6.2  Position Command Pulse INput ..........cccvveeiiiiiiiiiiiiee e 6-6

6.3  Encoder Pulse OULPUL .......oooiiieiiiieciee ettt e e 6-6

0.4 OPCTALIONS ..ecuvieeeiieeeiieeeieeesteeesteeestteeetteesteeesseeessseeessseeesseeessseessseessseeessseeensseeans 6-7
6.4.1  Starting an OPETALION ......ccueeevierieeeieeiieeeteeiteesteesteessteessreesseeassseesseeassseesseessesesseesnseesssessnsesensesas 6-7
6.4.2  ADOTtING AN OPCTALION ..euvvieiiieiieeiie ettt eiee ettt eieeeteeeteeeteeeteestaeeseessseeasseesnseeesseesnsaeenseesnseeensees 6-7
6.4.3  TIMING CRATES ...cueiiiiiiiiii ettt ettt e ettt eb e s bt e sbe e bt et eateenteeatesbeenneas 6-8



6.5  Other INPULS ....eoiiiiiiecieeeeee ettt ettt e et eebeesaeeenbeensaeenseas 6-9
6.5.1 Pulse Weight Selection PLS DIRECT .......ccoiiiiiiiieiieieeeeee et 6-9
6.5.2 Position Control Bandwidth Selection FIN ..........coiiiiiiiiiiiieeeceee e 6-9
6.5.3 Velocity Control Bandwidth Selection GAIN .........ccccecviiiriiieiieiieeee et svee e sveeeaee s 6-9
6.5.4 Settling Width Selection POSW [1..0].c..co ittt 6-9
6.5.5 Disable Position Control Integral Operation PACT ........ccccooiiiiiiiiiiiiinieeeeeeeeeee e 6-9
6.5.6 Errorreset (ERR _RESET) .....ooiiiiiiiiiiieiieee ettt ettt st n 6-9
6.5.7  ServO ON SERVO.....ciiiiiiiiiiiiiiitetentetest ettt ettt ettt sttt st s sttt 6-10
6.5.8  Current Limit TNPUL .......ccieriiiiieiieieeieteeieee ettt et et e st et e e e sseenaessaesseesseesneenseenseens 6-10

Chapter 7 RS232C Interfaces .. oo 7-1

7.1 OVEIVIEW .oeieiiieeeiiieeeieeeeteeesteeestteeestteeetteesseeessseeeasseeessseeesseeassesensseessseessaeesseeenns 7-2

7.2 Connection and SETHNE .......cceeeiiieiiiieiiieeeieeerieeerieeesteeesaeeeereesereesreeesseeessseeens 7-2

7.3 Communication SPECIfICAtIONS .......ccueeruiieriierieeiieriieeiteeiee ettt ere et e e eaee e eneees 7-4

T4 (@ COMMANGS .....ooiiieiiieiieiie ettt ettt ettt ettt e s aeesteesabeesbeessbeenseessseenseessseenseas 7-6
741 Start @31 FIELA ..ottt ettt sttt 7-6
TA2  SEOP (@2 eeeeeeeeeeeeee ettt ettt he e a e h et a et et e bt Rt ebeen e et e b e eteehe et ene et enbeaten 7-6
TA3 ADOIE (@] oottt h e h et et e te bttt ea e et e et eaeene et ententen 7-6
I 5 ¢ () O (< A (7 SO OO URPRRPPUR 7-6
7.4.5 Homing offset position SEtting (@10 ......ccooouiiiiiiiiiiiiieee e 7-7
7.4.6 Jogmove command (@11 Field O......ccoooiiiiiiiiiiieieeeeee et 7-7
7.4.7 Other convenient COMMANGS.........cc.eririreririrtetertentene ettt ettt sttt ettt et e st b seesbesbeeaneneens 7-7

7.5  Parameter COMMANGS .......ccccuieriiiiiieiieeieeiieete ettt et steete et e sbeesseeenbeeseesnseenseas 7-8

Chapter 8 DrvGll PC Utility 8-1

8.1 OVEIVIEW .iieiiieeeiiieeeiteeeteeesiteeestteeestteeesteessseeessseeeasseeessseeessseeassesensseessseessaeesseeanns 8-2
8.1.1 Overview of the Operation MEMU ...........ccceeiieriieiiiiiiieie ettt saeesbeenaees 8-2
8.1.2  Overview of the ACHION MENU......cc.eiiiiiiiieitieiteit et ettt sttt et ettt st e b et e beenaeas 8-2
8.1.3 Overview of the Data Management MENU ..........cc.eeruiriirierienieniee ettt 8-2

TN 051 721 1 15 10§ PSP 8-3
8.2.1 Installation under Windows 95/98/98SE/Me/NT4.0/2000.........ccccorierieniriiinienienienieeeeee e een 8-3
8.2.2  Starting the PC ULIIILY .......ccieriiiiieieeiet ettt ettt et et et eenseensessaessaenneas 8-5

LT R v ()01 ¢ 15 (0 ) o PSP SPR 8-6
8.3.1 Selecting a CommUNICAION POTt.......c.ecouieiiiiiiiieieieeie ettt eae e nees 8-6
8.3.2  Selecting CHANNELS........cccuiiieiieriieiieie ettt et ettt et e e b e s saesseesseesseenseenseenseessenssessaennees 8-6
8.3.3 Displaying CommuniCation StrNZS .........cceervrruerierientiererresteseeseeesseeseesesseesseesseesseensessesssesses 8-7
8.3:4  MAIN MEIIU. ...ttt ettt ettt st b et eb ettt bbbttt 8-8

8.4 OPEration MEMNU .......eeuiiiiiiiieeiieiie ettt ettt et e ettt e e be e bt e ssbeeseesabeebeesnseenseas 8-9
B4l TETIINAL..etiiiiiiiieit ettt b ettt bbbt ettt be bbbt et nee 8-9
84.2  SEIVO TUNINE. .. .ieeitiiiiieetieeieeeete et teette e bt eesteeeteeetaeetaeessaeesseessaeensseanssaesseessseensseessseeasseesnsessnses 8-14
LI B O 1143 11 (o 1Yo ) oSSR 8-16

8.5 ACHON MENU ...c.uviiiiiiieciie ettt et e e e et e e v e e e ta e e s teeeesbeeessseeennaeeenns 8-19
T T B = (035111 TS O OO 8-20
B.5.2  JOZ MOVE....uiiiiiieetieeite ettt ettt e et e e bt e e tee et eesateesbee e tae e ba e e tae e tae e nbeetae e abeetaeeanaeeanteeanbaeennes 8-22
LT T B TS @) o) 215 (o) OSSPSR 8-23

8.6  Data Management MENUS .........coeuiiieeeiiiiieeeiiiieeeeriteeeesteeeeerateeeeeeeeeeessnaeeessnnees 8-24
8.6.1  Parameter IMANAZET ......cccuvieviieeieeiiieeeieestieestteestteeseaeestteessaeessseessseessseessseesssaessseessseessseessseesnsessnses 8-24
BL0.2 T/ SOl ettt bbbt b et sh ettt na s 8-27
BL0.3 PUISE Sl ettt ettt na s 8-30



Chapter 9 Operation Display Pendant ... 9-1

9.1 OVETVIEW ...ttt ettt ettt et b e et e bt e e a bt e bt e s it e e bt e s abeebeesabeenbeesaeeenbeenaneens 9-2
9.2 Features and Part NAmMES ........cccoeiiiiiiiiiiiiieiee ettt 9-2
9.3 SWItChING DISPIAYS ..eevvviieiiieeiiie ettt et e e ea e e eaaeeenaeees 9-3
9.4  Terminal Mode DiSPlay .......c.ccceeriiiiiieiiieiierie ettt et 9-4
9.5  Parameter Monitor DiSplay.........cccverieiiiieiiiiiiieiiecie et 9-5
9.6  Parameter Settings DiSPlay.........cccverieriiiiiieiiieiieee ettt 9-6
0.7 T/O MoONItOT DISPLaAY.....eiiiiiiiiiiieiieeieeiie ettt ettt ettt aeebeeseaeensees 9-7
9.8  Special Command DiSPlay..........ccceevuieriieiiieniieiieie ettt 9-8
Chapter 10 Maintenance and INSPection ... 10-1
10.1 Maintenance and Inspection of the Motor Part............cccoceviiiiniiiiniiniieneee, 10-2
10.2  Maintenance and Inspection of the Driver Part...........c.ccooceviiniiiiniininiiiniien, 10-2
10.3  Replacing the Battery for Memory Backup.........cccoceeviiiniiiiiiinieiieieieeeee 10-2
10.4 Backup and Restore Operations of Driver Memory Contents...........c.cceceevereennens 10-3
10.4.1 BaCKUP OPCIAtION ....oovieniieniieiiieeieeiieetiesie et eteetesvestte st e et eteeneessaesseenseenseensesnsesssesseesseesseenseensenns 10-3
10.4.2 REStOTE OPCIAtION .....evvieniieniieiiieeieetietieieesteetesteseeesseesseenseeseessesssesseensaenseessesssesssesseesseesseessesnsenns 10-4
10.5 Motor Problems and Corrective ACHONS .......ccueevvierieeiiieniienieeieeeieeiee e eiee e 10-5
Chapter 11 SPeCifiCatiONS ........cooiiiiie e 11-1
11.1  Standard SPeCifiCAtIONS .......cc.eeeiiieeiiieeiieesiee et erte e ete e eee st e e sbeeeseaeeeareeeanee e 11-2
11.2  Torque - Speed CharacCteriStiCS ......c.eevvieriieeiiieniieeieeriieeeeetee e et e seeereeseeeebeeaee e 11-8
11.3  External Dimensions (UnNit: MIM).........cccviiiiiieeiiieeiieeeiee e eeree e eeeveeeeireeeenne e 11-9
11.4  Restrictive Conditions for the Frequency of

Repeated Operations (DR5000B Series Only) .......cccoceeverienenrienienenieneeicneene. 11-13

-jv-



Chapter 1
Overview of the Product

1.1
1.2
1.3
1.4
1.5
1.6

About the DYNASERV DM/DR Series
About the DrvGlI Type Driver

Product Configuration

Model Names and Codes

Name and Function of Each Part

System Configuration Diagram

1-1



Overveiw of the Product

1.1

About the DYNASERV DM/DR Series

The DYNASERYV servo motor, Yokogawa Precision’s newly developed product, is a high speed, high torque,
and high precision outer rotor type direct drive motor.

The DM series motors are contained in an aluminum chassis and have a built-in optical encoder. There are four
models in the A series with output torques of 50 to 200N-m and five models in the B series with torques of 15 to
75N-m. The outside diameters are 264 mm for the A series and 160 mm for the B series. Each has a shaft hole of
58 mm and 25 mm in diameter at the center, respectively.

The outer shapes of the small-diameter and flat type DM series motors have successfully been made flatter and
smaller in diameter based on the basic performance of the conventional DM/SD series. An outer diameter of 116
mm and a height (thickness) of 45 mm, respectively, are achieved for the DM small-diameter type and the DM
flat type.

Both types are equipped with an optical encoder, which is characteristic of the DM series, and have the added
features of high resolution and high mechanical precision. They are actuators with excellent output-to-space
ratios and the best available option for servos for semi-conductor manufacturing devices, precision test devices,
etc. They can be used in various applications.

The DYNASERYV DR series is a series of operational direct drive motors that was developed based on the field-
proven DM series to satisfy new demands. There are six A type models (50 to 400N-m) with an outer diameter
of 264 mm (10 inches), seven E type models (30 to 250N-m) with an outer diameter of 205 mm (8 inches), and
five B type models (8 to 60N-m) with an outer diameter of 150 mm (6 inches). In addition, there is a S000B/E
type (consisting of five high-speed type models).

Moreover, in addition to the above standard models, several special type models are also available, such as light-
weight types, types with flanges, types with brakes, and high mechanical precision installation surface types.
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1.2 About the DrvGll Type Driver

The DrvGII type driver is a multipurpose driver with a built-in controller developed as the successor to the
conventional SD/SR/TM type driver. Not only have the functions been improved, but also the driver box volume
has been made smaller, and it can support the DYNASERYV rotation type motors, as well as the LINEARSERV
series motors that are of the direct drive type.

The features include the following:

(1) The size of the driver is reduced to approximately half of the previous size (comparison within our
company).

(2) The internal resolution is increased by a factor of four for the DM series and a factor of two for the DR
series.

(3) Tt can now support most of the models of the DYNASERV and LINEARSERYV series.

(4) A sophisticated utility is now available and an oscilloscope function has been included as well.
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Overveiw of the Product

1.3 Product Configuration

The following shows the configuration of this product. Upon unpacking, please check the model name and code
of the product’s main unit, whether or not all the standard accessories are included, and also the quantity

supplied.
Part name Number Notes
Motor part 1 The external appearance varies depending on the model
. name/code.
Main body - -
. The external appearance varies depending on the model
Driver part 1
name/code.
Connector for 1 Made by Honda Tsushin Kogyo (connector) PCR-S20FS
driver CN2 (cover) PCR-LS20LA1
Connector for 1 Made by Honda Tsushin Kogyo (connector) PCR-S50FS
driver CN4 (cover) PCR-LS50LA
Standard | Connegtor for 1 Made by Phoenix Contact MC1, 5/6-ST-3, 81
accessory | driver CN5
Terminal for .
driver CNA* 1 Made by Phoenix Contact MC1, 5/2-ST-5, 08
Regenerative 1 80W 60Q (for 100V) or 80W 200Q (for 200V)
resistor

* Supplied for drivers whose interface type is the I/0O contact type.
**  Supplied only for 500W level drivers with regenerative terminals

Driver part (2kW level)

Motor part/DM series

Motor part/DM1004B
/ / Motor part/DM1004C

Motor part/
DR series

Connecto for CN2
Connector for CNA

\ Driver part

(500W level)

Note: The exact shape varies depending on the model you ordered. Refer to the figure showing the outer
dimensions for more details.

Regenerative

terminal



1.4 Model Names and Codes

There are restrictions on the combination of specifications. Please check with our sales staff before determining
the specification.

(1) Motor
00D000000-0%1

EMotor series name

(DM or DR)

EWDesign version
(1: standard/5: high-speed)

EMaximum output torque
(N-m, three-digit number)

EMotor type/outer diameter (A:264/B:¢160/C:$116/E:$205)

EDestination
(0: domestic)

EMotor part special shape
(0: standard/B: light-weight/C: with flange/
D: with mechanical brake/F: with base)

EMechanical precision - only for models requiring mechanical precision.
Omitted if it is not required
(-1: mechanical precision of 5 mm or less/-2: mechanical precision of 10 mm or less/um
-3: mechanical precision of 20 mm or less)
BWith compatibility function

(2) Driver

DO00000000-000_
EMotor type/

(four-digit number of the motor, one line of alphabet letters)

W Driver series name (UD for DM and UR for DR)

EBox type/
(first digit O: domestic standard/second digit A: 500W level without regenerative
terminal, B: 500W level with regenerative terminal, K: 2kW level with built-in
regenerative unit, L: 2kW level without regenerative unit)

ECurrent/
(A: 5A-DM small-diameter/B: 6A-DM flat/C: 15A-DMB type, DRB type, DR5000B type /
D: 20A-DMA type, DRA type, DRE type, DR5000E type)

mVoltage/1: 100V system, 2: 200V system

minterface/(first digit/S: pulse train position command,
second digit/A: contact I/O voltage 12 to 24V + position command input;
differential, B: contact I/O voltage 5V + position command input; differential)

BOption/0: none, N: with notch filter

BCE marking/no mark: no CE specification, *C: with CE mark specification*

Note: 1. Compatibility between the motor and driver is valid only between the same models.
This means that, for the standard models, the motor and driver are compatible only when the designations
of the five digits in motor type (DROOOMOMN) and driver type (UROOOOO) are the same.
2. Separate selection is required for the driver without 2 kW class regenerative unit.
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Overveiw of the Product

1.5 Name and Function of Each Part

(1) Motor Part

Shaft hole Load installation screw / Encoder cable

Stator installation ~a— Motor cable

Rating
nameplate

DM Unper surface (Bottom surface)
series (Upper surface)

. . Load installation
Load installation screw Shaft hole  Load installation

Rotor surface

Rating P
nameplate/' Z
: Motor cable
Encoder cable
(DM1004C) (DM1004B)
Motor cable

Load installation screw Encoder cable

Stator installation

DR
series




(2) Driver part

B 500W level

(A model with regenerative terminal is shown)

Setting switch
and status LED<]
display part

<TB1>
Connection of powe
supply and motor cable

i.? i
§ AN

"

cROL

H 2kW level

(A model with a regenerative terminal is shown)

*;@@gﬁ@
]

1-7

}’/ Mounting bracket

<CN1>RS232C
connnector

<TB2> Sensor brake
terminal

<CN4> Contact I/0 connector 1

<CN3> Analog monitor connector

)V\Mounting bracket

<CN2> Encoder resolver connector

Regenerative unit




Overveiw of the Product

(3) Details of the Front Panel of the Driver
ES500W level ES500W level
(with regenerative terminal)  (without regenerative terminal)

Regenerative
terminal
Power supply —— P
. 230VAC
terminal. N ¢ ’_i ..we[
| (CONT) IE'B]
Power supply N 'gﬂ'f
ground terminal™_ [P e,
& =iy
Motor cable %ﬁ.[
phase A terminal Do Dl ]’gg‘{y
OR MOTOR
A VA |[€3}H
Motor cable = =
o pwva ‘rc vs| |Eml
phase B terminal I ._Lv_-g‘{
vl g €3
Motor cable + 90|[&D]] + o[
phase C terminal | o [S 2,
= TB1-
Motor cable =g o
A ALl
ground terminal Lot
CNA
<CNA>
Regenerative error ®
connector ==

A\ CAUTION x&||7
HIGH -

AJ TEMPERATURE ]
EREE

Signal ground

/terminal
ZERO signal

0- A
230VAC CON| .
P 2280 4 terminal
une] =
(EONT’[ GND|
1%

N
o

If
|

e7| ¥ Settling signal
= terminal

Ty
[

_‘

[
oy

7
9

N

Tz
Sl

X

1=
o

Il
4\

€

=
)

=y
&

I
JeS

ey
M)

If
[

)
D)

A
2

YOKOGAWA® ==y
Mede in Jpm = T1B1-

ce

Note: (1) All the items shown are of the contact I/O type.
(2) The power supply ground terminal and the motor cable ground terminal are connected within the driver
chassis.
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[Details of Setting Switches and Status Display LEDs]
Status display LEDs

CRDY CPU ready Indicates that the driver finished its initial
processing and went into its normal status.

SRDY Servo ready
ERR Error status
@ @ BUSY Busy Indicates that the driver is currently

operating.

©

AXIS Axis is operating Indicates that the axis is currently operating
(dwell operation)

o o o]
eS|l g COIN  Settling status  Indicates that the axis is in its position
%o g 5 settling status.
RS ID m‘b@% @ CRDY ! | RS-ID Rotary switch
o a‘i—f© SRDY The communication method of the RS232C interface is set according
@ to the status of this switch when the power is turned on.
SRV DS @ @ ERR 0 Single channel communication
1t09 Multi-channel communication. The value corresponds to
SY |
QBLSK} H O [=—= the ID of the slave station.
1= @ | O[== 77— SRV-DS Servo disable switch
SW1 |i — \Q COIN O== The servo is turned off for as long as this switch is pressed, regardless
4| \%\ Or== of the command status of the RS232C interface and PLC interface.
|_ I
—>ON ! OH [ SW1 Slide switch
7 Oﬁi When the power is turned on, the operation status of the driver is
| determined by the status of these switches.
[ bit1 Resetall
COIN @8 If this bit is on when the power is turned on, all driver
information is reset to the default status at shipping.
ZERO ©: bit2 Reserved
bit3 Reserved
GND c bit4 Maintenance operation setting
200- RS EN If this bit is on when the power is turned on, the driver is set
230VAC | 5 TEST in maintenance operation status. Normally, this bit should be
&— set to off.
U — L=
LINE|: i I @ g = Check terminal
0:> = COIN Settling Indicates that the axis is in its position settling
H — status.

M ZERO Zero signal status
- (LED display indicates the Zero signal status.)
GND Digital ground

PSW1 Piano switch

bit1 Test operation

Starts test operation when the lever is up.

Ends test operation when the lever is down.
bit2 RS-232C operation enable
Enables or disables the following
commands from the RS-232C interface
depending on the status when the power is
turned on.
Commands to be disabled: @1 Abort

@2 Stop

@3 Stop

@11 Jog

VC

[
e

FRRIRRER
q %L@

L GND

oo

n
(O)|lez 2

|
-CN3-

~ 1B1

Lever up: Enable
Lever down: Disable

Displays an error code when an error occurs.
When resetting: "0" (lit)

When operating: " (flashing)

N
NS
‘

§
§
NN

-CN2 -
@ ([—)

\— Error display LED

®
R

CN4 Controller interface connector




Overveiw of the Product

1.6 System Configuration Diagram

PC utility floppy disk
<Utility>

Ll
l (PLC)

Operation display pendant

R Ie‘f@v‘zt—z,ﬁv@u;z B
T s
LI

% 5 =2 TR .
2 P
B i
R Higidig
’lig iR

1/0 monitor
board

LINEARSERYV motor part
<LM series>

DYNASERYV motor part
<DM/DR series>

(Home position
W sensor)

= ’ (Over travel sensor)
&
W (Over travel sensor)

Note: The allowable combinations between the DYNASERYV motors and the DrvGll drivers are as follows.
(1) The 500W level driver can only be used with the DM1004B/1004C.
(2) All other DM and DR series should be used with the 2kW level driver. Note that they cannot be used
with the 500W level driver.




Chapter 2
Installation

2.1 Installation of the Motor

2.2 Installation of the Driver
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Installation

2.1

When you receive the product, verify the model name and code of the product’s main unit, whether all the
standard accessories are included, and that the combination of a motor and a driver is correct before you begin
installation and wiring.

Installation of the Motor

The motor part can be installed and used in either a horizontal or a vertical position. However, if installed in a
wrong way or position, the life of the motor may be shortened or the motor may fail. Always follow the
instructions explained below.

(1) Installation Position
The motor part is designed based on the assumption that it is used indoors. Therefore, choose the location of
installation so that it satisfies the following conditions:
B It should be indoors and not in a place where it can be exposed to corrosive and/or volatile gases.
B The ambient air temperature should be from 0 to 45 °C.
B There should not be too much dust or particles, the ventilation should be good, and the humidity should
be low.

Note: The DYNASERYV is not drip- or water (oil)-proof. If it is used in such an environment, a proper drip- or
water (oil)-proof cover should be applied.

(2) Mechanical Installation

B When installing a load on the rotor of the motor, make sure to secure a clearance of 1 mm or more
between the upper surface of the motor and the installed part in order to maintain the surface accuracy.

B The clamping torque of the screws used to install the rotor and stator of the motor should be equal to or
less than the value indicated below.

B The surface flatness where the motor is fixed should be 0.01 mm or less.

Rotor mounting screw
Clamping torque (maximum)
AJ/E type: 21N-m (210kgf-cm)
B type: 11N-m (110kgf-cm)
DM1004B/1004C: 2N-m (20kgf-cm)

H 1mm or more
=i

Motor

Stator mounting screw
Clamping torque (maximum)
AJ/E type: 21N-m (210kgf-cm) Flatness of fixing
B type: 11N-m (110kgf-cm) | I surface: 0.01mm
DM1004B/1004C: 2N-m (20kgf-cmh A\ \ A\ \\i i NATERAAERAR

— ¥ ]

Note: When tightening the screws, make sure to apply a screw lock using Loctite 601 or equivalent product.



2.2

Installation of the Driver

The standard installation method for the driver is either to mount it on a rack or a wall.

(1)

()

Installation Position

B If there is a heating source near by, the temperature should be prevented from increasing by installing a
shielding cover, etc.; the temperature around the driver should not exceed 50 °C (Note 1).

B [fthere is a source of vibration near by, the rack should be installed via a vibration absorption material.

B [n addition to the above, it should be avoided to install the driver in surroundings that are high in

temperature and humidity, filled with dust, metal powder, corrosive gas, etc.

Installation Method

B The standard way of installation is to install the driver on a rack, aligning the top and bottom with the
front panel in the front. Do not put the panel surface into a sideways position or upside down (see the

figure below).

B The driver box employs a natural air ventilation system. Make sure to secure space for ventilation above
and below (25 mm or more) and right and left (25 mm or more) (see the figure below).
B Make sure to use the installation holes (four places) of the upper and lower brackets at installation.

(Note: 1)

2 kW level drivers, but not other types, will have the current characteristics shown in the graph below as a
function of the ambient air temperature during operation. Therefore, it is recommended to use the driver in an
ambient air temperature of 40 °C or less in order to prolong its life.

50%
45%

40%

Square current duty

10%

0%

Current derating curve

Should not be installed in a

T T T
o°c 10°C  20°C 30°C 40°C  50°C
Ambient air temperature during operation

2-3

T
60°C

sideways position.

Should not be
installed
upside down.






Chapter 3
Connection and Wiring

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8

Diagram of Overall Connection

Cable Specification List

Connection between Motor and Driver

Wiring of Motor, AC Power Supply, and Ground Cable
Wiring of Encoder Cable

Wiring of Controller Cable

Wiring of Sensor Brake Terminal

Wiring of Regenerative Alarm Contact <CNA>

(For 500W Level Drive Only)
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Connection and Wiring

3.1 Diagram of Overall Connection

1)*AC
power supply
cable

* Operation display pendant
(including 1.5 m cable)
[PMOOQOAT]

* PC Utility

[m_]
[KC 601A
(Japanese)]
[KC 602A
(English)]

<DrvGlI> type drive
The figure shows a 2kW level.

Line
filter

7) Jumper

t 5) * RS§232C communication

N\ CAUTION & / E
HIGH ) H
- g T 1 ] 1
A\ [estn £ BN cable

[CP7675S-020 (for DOSV, 2m)]
4) Sensor brake cable [CP7577S-020 (for PC98, 2m)]

cable

2) Ground cable

11 H 1L 1 1 11 11 J@SGHSOI’

Programmable controller

N
)

A
¥

——
—
——

1
[ .
i

AL

* Regenerative resistance

(with lead wire)

9) Controller cable
[CP4202G-000]

3 (with cable connector)

§ ST BT R R P 8) * Analog monitor card
GAWAS

€

|
.
|
|

V\ 6) * Encoder cable

Motor part
(DM/DR series)

I/ 3) * Motor cable

* Optional parts (see separate wiring section for motor and encoder cables.)
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3.2 Cable Specification List

Cable name Electric cable size Driver | Current (A)
1) ﬁﬁ)lréower supply 2.0 mm? or more, 30 m or less in length TB1
2) SJ;;E,(; cable (POWer | 5 o mm? or more TB1
3) | Motor cable 2.0 mm? or more, 30 m or less in length TB1 *
4) | Sensor brake cable 0.3t0 0.75 mm? TB2
5) Sosn21r?12ucr:1ication cable Dedicated cable is required. CN1
6) Encoder resolver 0.2mm? twisted pair, batch shielded cable, outer CN2 Maximum
cable diameter ¢ 14 mm or less, 10 m or less in length 100 mA DC
7) | Jumper cable 2.0 mm? or more TB1 *
8) | Analog monitor card Dedicated cable is required. [R7033YB] (cable CN3
9 with connector)
0.2 to 0.5mm?, batch shielded cable, outer Maximum
9) | Controller cable diameter ¢ 9 mm orless, 3 m orless inlength CN4 500 mA DC

*

3-3
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Connection and Wiring

3.3 Connection between Motor and Driver
Note: Shielding should be applied to each wire.

(1) DM Series (DM1004B/1004C) motors

Driver part Motor part
Motor cable
<TB1>
(= (™
Va | O f— f— Red
Ve | O : : : : White
ve |O : : : : Black
1 1
GND Q } JI —1 Green
Shielded cable
<CN2>
+10vV/1 | O I/\I /A\ Red
GND/12 | O : : Black
8sIG0/3 | O " : /’\\ Blue
|
GND/14 | O 1 : Blue and white
[ A
6sIG1/5 | O T i / \ Brown
GND/16 | O : t Brown and white
ECLK+/ 7 | O : : /A\ Orange
ECLK-/18 | O o Orange and white
Chassis ground O—J
| Encoder cable

(2) DM Series motors (models other than the above)

Driver part Motor part
<TB1> | Motor cable
va | O (= ( Red
Ve |O : : | White
Ve |O : : : Black
GND | Q — ! Green
Shielded
cable
<CN2> Encoder cable
+OV/1 | O-F—f— A Red
GNDH2 | O : : /\ Black
6SIG03 | O : : //\\ Blue
GND/14 | O+—+— Blue and white
6sIG15 | O : : A Brown
GND/16 | O : : /\ Brown and white
ZERO+9 | O : : //\\ Green
ZERO-/19 O +—t Green and white
ECLK+/4 | O : : /A\ Orange
ECLK-13 | O ! ,' Orange and white
Chassis ground O—J
Shielded twisted
| pair cable



@)

DR Series motors

Driver part

<TB1>
VA

VB

vC
GND

<CN2>

+S0/ 2
+S180/11
-S0/6
-5180/15
+C0/10
+C180/20
-C0/ 8
-C180/17

Chassis ground

Motor cable

~

Encoder cable

A

A

A

__.__________\

A

1000000000

Motor part

Red
White
Black

Green

Brown and white
Green and white
Brown

Green

Orange and white
Blue and white
Orange

Blue

Black
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Connection and Wiring

3.4 Wiring of Motor, AC Power Supply, and Ground Cable

(1) For the DM1004B/1004C motors (in connection with a 500W level driver)
* In the case shown, a regenerative resistance is required.

Regenerative :‘:@) P{
resistance* :(:[@ N @

AC power
supply cable

MOTOR
"
Ground cable F Ve
5 (White)
(Black) n .
L GND
/ e JO ©
G
Motor cable (Greem =181 -

Japan Solderless Terminal Driver side
type (N1.25-M4) (500W level)

(2) For other DM/DR series (other than above) (in connection with 2kW level driver)

Il
I

cable

|
©
©

Power suppl I
cable i - @ i

1 > {owolO) (@

/ .
N%
Ground cable

- T81 -

Motor cable /
Driver side

Japan Solderless (2KW level)
Terminal type (N2-M4)

=
&9

I
f

F‘
&

Il
f

r_1
&

&

=
A

=4

o

3
£3
N

)

Jl[i%l

<

&

Il
]

&

ﬁ
=




Cable Specification
DM1004B/1004C Other DM/DR series

m 0.5 mm? or more, 30 m or less in length m 2.0 mm? or more, 30 m or less in length
AC power B Clamping torque of terminal: 12[kgf-cm?](1.18[N-m])
supply cable | (terminal screw: M4x0.7)

B Power supply filter, recommended part: Tokin Corporation #LF-200 series

m 0.5 mm? or more, 15 m or less in length m 2.0 mm? or more, 30 m or less in length

m Optional cable: CM6000C-000] e torial cab o CMI0OM-LIHH or
Motor cable

Ground cable

m 0.5 mm? or more (use as thick cable as possible)

m 2.0 mm? or more (use as thick cable as
possible)

W Third grade ground (ground resistance 100Q or less)

Jumper wire

m 2.0 mm? or more

Regenerative
resistance*

For 100V: 80W 600

For 200V: 80W 200

*

Only for models with regenerative resistance (500W level)
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Connection and Wiring

3.5 Wiring of Encoder Cable

(2) DM series motor

(1) DM1004B/C motor

(other than the one described to the left)

(3) DR series motor

Pin # Signal Pin # Signal Pin # Signal Pin # Signal Pin # Signal Pin # Signal
name name name name name name
11 +10V 11 - 1] +10V 11 - 1 - 11| +S180
2 - 12| GND 2 - 12| GND 2 +S0 12 -
3] 6SIGO 13 - 3| 6SIG0 13| ECLK- 3 - 13 -
4 - 14| GND 4| ECLK+ 14| GND 4 - 14 -
5/ 0SIG1 15 - 5| 0SIG 1 15 - 5 - 15| -S180
6 - 16| GND 6 - 16| GND 6 -S0 16 -
7| ECLK+ 17 - 7 - 17 - 7 - 17| -C180
8 - 18| ECLK- 8 - 18 - 8 -CO 18 -
9 - 19 - 9| ZERO+ 19| ZERO- 9 - 19 -
10 - 20 - 10 - 20 - 10 +C0 20| +C180
Chassis | Shielded Chassis | Shielded Chassis f<-F0
ground |cable ground | cable ground cable
Terminal for <CN2>
1 20
e e s Insertion
A rrarararaririri
surface
1 10 Made by Honda Tsushin Kogyo
Chassis ground 123 Connector: PCR-S20F
(shielded cable) S \_| Housing: PCR-LS20LA1
) W e s e
s e B e B Soldering
? ) = = surface
l7—_l  E— R E— . — | :I
T
1112 13 20

Electric wire
specification

® 0.2 mm? multiple-core twisted pair batch shielded cable, 30 m or

less in length*

Optional cable

T

DM1004B/C

DM series motor
(other than the ones
described to the left)

DR series motor

CE7900C-0000

CE7900M-0000O

CE7900R-0O000O

* Within 10 m only for small-diameter/flat types (DM1004B/C).
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3.6 Wiring of Controller Cable

<CN4> terminal

Pin # Signal name Pin # Signal name Pin # Signal name Pin # Signal name

1| COMP1 10 | UA_OUT- 19 |IN_ERR_RESET 28 [IN_FN
2 | COMN1 11 |DB_OUT+ 20 [ IN_SERVO 29| IN_PLS_DIRECT
3| OUT_DRDY 12| DB_OUT- 21 |IN_MODE_START 30| IN_PACT
4| OUT_SRDY 13|Z_OUT+ 22 | IN_ABORT 31| (NC)
5|0OuUT_BUSY 14|Z_OUT- 23| IN_MODE.0 32| (NC)
6| OUT_XOVL 15 | PUA_IN+ 24 | IN_MODE.1 33| CRNT_LMT_IN+
7| OUT_OVER 16 | PUA_IN- 25 |IN_POSW.0 34 | CRNT_LMT_IN-
8| OUT_COIN 17 | SDB_IN+ 26 [ IN_POSW.1 35| (NC)
9| UA_OUT+ 18 | SDB_IN- 27 | IN_GAIN 36| (NC)

Terminal for <CN4>

Made by Honda Tsushin Kogyo

Connector: PCR-S36FS

Housing: PCR-LS36LA

19 36
[Eoccooooc oo oonnn
Chassis ground 11 - Insertion surface 1188
(shielded cable) -\ 4 /
Iil Iil s s s ) S [ S ) S—|
s e [ e ) s [ S Y ) S—
s s s ) S [ S ) S—|
19 2'0 21 Soldering surface 36

Electric wire | ® 0.2 to 0.5 mm2 or more, multiple-core batch shielded cable, 3 m or
specification less in length

W Optional cable: CP4202G-000




Connection and Wiring

3.7 Wiring of Sensor Brake Terminal

Pin# | Signal name
1| COMPO
2 | XORG Electric wire ® 0.3to 0.75 mm?, electric wire coating with 10 mm of the core
specification exposed at the tip

B If a twisted wire is used, the diameter of the strand should be

3| XOTD
¢ 0.18 or larger.

4| x0Ty See the panel surface of the driver for the pin numbers.
5 [(NC) <TB2> Made by Sato Parts (ML1900H)
6 | XBRKP
7 | XBRKN

3) Push up the lever
(until you hear the click)

1) Push down the lever with
a screwdriver.

2) Insert the wire deeply.

Example of sensor connection (sensor: EE-SX670 manufactured by Omron)
The recommended sensor logic is B contact.
Set the sensor to OFF when the light is shielded. The sensor described above will be set to OFF when the light is shielded
by the following result.
Signal Pin # . P
name in [Electrical specifications]
1
COMPO 1 —|2 B Input specifications
3 Home position sensor
XORG 5 2 Rated voltage | 12~24VDC  (£10%)
Rated input 4.1 mA/point (at 12 VDC)
XOTD 3 *‘ L ; current 8.5 mA/point (at 24 VDC)
o |
(-) Over travel
XOTU | 4 3 Input 3.0kQ
4 impedance
(NC) 5 o N Operating voltage | At OFF: 3.0 VDC or less
I (relative to COMP*)| At ON: 9.0 VDC or more
XBRKP | 6 3 (+) Over travel Allowable OFF is guaranteed at 1.0
4 leakage current | mA or less.
XBRKN | 7
~|*pc power| Vee
_supply
,,,,,,,,,,,,,,, 100k Q
COMPOO 3
47OQ§ x 11;{ 10k
XORG o AAA~S 0.01uF
XOTD ~ 2.7kQ L z
XOTU PS2805
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3.8 Wiring of Regenerative Alarm Contact <CNA>
(For 500W Level Drive Only)

This driver (with regenerative terminal) is equipped with a regenerative circuit failure detection circuit. When
connecting the regenerative circuit, build a sequence circuit as shown in the figure below in order to prevent

burnout incidents.

Note: Build a sequence circuit so that it will turn off the power supply at alarm operation.

Driver
<TB1>
I L
LINE
MC
| N
OFF ON MC
—0.0 o Regenerative
5o alarm
MC <CNA> 250 VAC 0.1 A
30VDC1A
<CNA>
Made by Phoenix Contact

(plug: MC1, 5/2-ST-5, 08)

Blade point of the driver used
Thickness 0.4mm, width 2.5mm
/ (clamping torque: 0.22 to 0.25 [N-m]

7 mm
4—»‘———

. —

Direction of

insertion ﬁ

i

\
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Chapter 4 Basic Settings for Operating
the Motor

This chapter describes "Basic Settings," which should be used as the
first step in understanding the "motor/driver/PC utility." The information
is provided progressively, focusing on motor tuning, homing operation,
and its setting method.

Make sure to perform the operations described in this chapter as a
preliminary step before commencing device production.

4.1 Procedure (Flowchart)
4.2 Preoperation check

4.3 Installing the PC Utility on the PC
4.3.1 Procedure
4.3.2 Startup

4.4 Preparation
441 Selecting Communication Port
442 Selecting Channels
443 Displaying Communication Strings
444 Main Menu

4.5 Setting the Status to Servo ON
4.6 Auto-tuning
4.7 Performing Homing Operation

4.8 Performing the Basic Settings of Pulse Commands
4.8.1 About Position Command Pulse Input
48.2 Example of Operation
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Basic Settings for Operating the Motor

4.1 Procedure (Flowchart)

In this section, we will operate the motor according to the procedure below.

(st )

A

Preoperation check

Install the PC utility.

Set the status to
"Servo ON."

A

Auto-tuning

A

Homing operation

Basic settings of
pulse commands

Operate (pulse input)

C )

END

Check the installation of the motor, wiring etc.

Install the software PC utility on your PC.

Set the status of the motor to "Servo ON."
® Operation using the PC utility (RS-232C).

Adjust the servo (gain adjustment).
® Operation using the PC utility (RS-232C).

Perform homing operation.
® The case where the home position proximity
sensor is input in the driver is explained.

Perform the basic settings required for pulse
input.

Perform the settings and pulse input required for
operation from the user's controller.



4.2 Preoperation check

(1)

()

Items to prepare

e  Motor unit/driver/sensor/DC power supply

PC utility (floppy disk)

Level block for fixing the motor

PC (with Windows 95/98/98SE/Me/NT4.0/2000 installed)
Various cables

Installation and Wiring

24V DC

6) Sensor wiring power supply

(prepared bycustomers)

\ | O]
[ 1 (prepared by customers) E

Positioning
controller

PC utility (software)

Motor part B2
(main body) —>
| Level block |
4) Motor cable
1) Level block  CMO300M(R) 000 TB 1
(prepared by customers)
CN2
\5) Encoder cable

®)

DrvGll

type
driver

—
CN 1 (prepared by customers)
CN 4
¢

7) RS232C cable
(dedicated)
CP7576(77)S-020

: 3) Power supply line

CE7800M(R)-000

Items to be checked

1) Is the main body fixed on the level block?

2) Is the motor not interfering with peripherals?

3) Is the power supply line wired properly? (LINE, GND)
4) Is the motor cable wired properly? (VA, VB, VC. GND)
5) Isthe encoder cable wired properly?

6) Is the sensor wired properly?

(Home position, OT sensor: driver (or positioning controller))

7) Is the RS232C cable wired properly?

8) Is RS-232C operation enabled?
(Is bit 2 of PSW1 is on?)

9) Is the wiring with the positioning controller done properly?

(See a connection example on the following page.)
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¥ Basic Settings for Operating the Motor

DrvGll (CN4) I/O 24V Specification

Controller
12to 24 VDCT ‘ pu ‘
[ \ 01 COMP1 4700 PS2805 or equivalent
Photocoupler, contact, etc. 19 IN_ERR_RESET 2_7KQ% ][** K
Tl ‘
] 20 IN_SERVO % 1‘*‘4 K
A
_ 21 IN_MODE_START % 1‘*\ K
3K
22 IN_ABORT % 1‘*‘4 K
3K
— 23 IN_MODE.0 % ii*i K
ERQ :
| 24 IN_MODE.1 % ZK*\ K
ER
| 25 IN_POSW.0 % ii*\ K
3K
— 26 IN_POSW.1 % 1‘*\ K
3K
— 27 IN_GAIN % 1‘*\ K
&
:} 28 IN_FN % ih K
R
| 29 IN_PLS_DIRECT % K#*« K
R
| 30 IN_PACT % ii*\ K
ER
o v Y MA8330 or equivalent
Photocoupler, 12 to 24 VDC
<] - MA8330 PS2805 or equivalent
contact, efc. 03 OUT_DRDY (-:‘quivalenotrz)a\D1820A 1
L < ’ or 'e. 7 ¥
::/1 ‘é* W equivalent Jﬁ *
_ x
] » 04 OUT_SRDY ¢+ }1 i*]ﬁ
} g * W Y
] » 05 OUT_BUSYe ¢ }1 i*i{
f} i* W x
] » 06 OUT_XOVL ° }1 P *K
f} '}* W x
. » 07 OUT_OVE ¢ } ; *K
f} i* W x
7} » 08 OUT_COIN . prng
2] A1
— —IJT# 02 COMN(1 7‘? A
AM26LS31 or Tuivalenl 15 PUA_|N+ 330 TLP115A or equivalent
A
*%)«{ ) 16 PUA_IN- il }\
+ 17 SDB_IN+ L
*% } 18 SDB_IN- Y *!12 Jh
AM26LS32 or Tuivalent 09 UA_OUT+ — }—T +AM26LS31 or equivalent
—%E % 10 UA_OUT- . }(F
i 11 DB_OUT+ .
f<l: % 12 DB_OUT- i }(F
+ 13 Z_OUT+ +
| <E _% 14 Z_OUT- ) 4 %
33 CRNT_LMT_IN+ 200K
LMIT %F 34 CRNT_LMT_IN- o ls

\, //

v

Connect the shield with the shell of ‘

the connector.

200KQ %
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Controller

DrvGll (CN4) I/O 5V Specification

5VDCT

\

9

Connect the shield with the shell of

the connector.

200KQ %

01 COMP1 4700 PS2805 or equivalent
7407 or equivalent *
T 19 IN_LERR_RESET 1KQ % ZK*EK
. 20 IN_SERVO % K*‘ K
L 21 IN_MODE_START % 1‘*\ K
NN 22 IN_ABORT % 1‘*‘ K
NN 23 IN_MODE.0 % 1‘**‘ K
. 24 IN_MODE.1 % 1‘**‘ K
I 25 IN_POSW.0 % 1‘*3 K
L~ 2 IN_POSW.1 % K**« K
%> o7 IN_GAIN % K*i K
N 28 IN_FN % K*%‘ K
|~ 29 IN_PLS_DIRECT % K*i K
NN 30 IN_PACT % 1‘*\ K
Y MAB8330 or equivalent
7415244
equivalentor 1KQ SXBC MA8330 or PS2805 or equivalent
- W 03 OUT_DRDY equivalentysp 1a20a or H i*]ﬁ
~] equivalent |
OUT_SRDY, —
o W wiiia 04 - “¥k
= rEI
OUT_BUSY
I uila 05 = K *zx
St 4
OUT_XOVL
P uiis 06 = K *zx
=y E
- f«Mﬂ 07 OUT_OVER P *Zi
= k
OUT_COIN
=1 oW 08 = jj 2 *zx
02 COMN1 :
AM26L.S31 or eqiivalent 15 PUA_IN+ 330 _ TLP115A or equivalent
A
—+{ [ 16 PUA_IN- ; %1? % }“DO*
.\ 17 SDB_IN+ Ly
A
7% ) 18 SDB_IN- . !12 }‘D‘*i
AM26LS32 or eq:ivalent 09 UA_OUT+ — }—T + AM26LS31 or equivalent
*ﬁ % 10 UA_OUT- |
. 1 DB_OUT+ N
*ﬁ % 12 DB_OUT- |
. 13 Z_OUT+ N
*ﬁ % 14 Z_OuUT- . 5
33 CRNT_LMT_IN+ 209
LMIT }F’ 34 CRNT_LMT_IN-
.
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Basic Settings for Operating the Motor

4.3 Installing the PC Utility on the PC

4.3.1 Procedure
Installation under Windows 95/98/98SE/Me/NT4.0/2000

The G2 PC utility (hereinafter referred to as the “PC utility””) runs on Windows 95, 98, 98SE, Me,
WindowsNT4.0 and 2000. It can be installed via “Add/Remove Programs” under the “Control Panel” in
Windows. If an older version of the PC utility is present, delete it first and then install the new version.

Display the “Properties of Adding/Removing Programs” dialog box and click “Set Up (1).” Then proceed
according to the instructions displayed on the screen. The PC utility setup program starts up.

Proceed with the setup according to the instructions on the screen. A dialog box for determining the directory in
which to install the PC utility appears (see Figure 4.3.1).

Choosze Destination Location |

Setup will install DrvGI_E in the following directon.
Toinztall ta thiz directony, click Mext.

Toinztall to a different directory, click Browse and select anather
directary.

Y'ou can chooge not ta install DrvGI_E by clicking Cancel to exit
Setup.

— Destination Directany

C:AProgram Filesh'okogawatDrvGl_E Browse. .. |
Cancel |

¢ Back

Figure 4.3.1 “Choose Destination Location” dialog box

Click “Browse” to display the “Select Directory” dialog box and select the desired drive and directory. Click
“Next’ to display “Select Program Folder” (see Figure 4.3.2).
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Select Program Folder |

Setup will add program icons to the Program Folder listed below.
'ou may twpe a new folder name, or select one from the exizting
Falders list. Click Mest to continue.

Program Folders:

Exizting Folders:

Arncessanes
Internet Explorer
Online Services
Startllp

< Back I Hewt > I Cancel

Figure 4.3.2  “Select Program Folder” dialog box

Select a program folder and click “Next.” The installation begins. Follow the instructions on the screen and
change disks. When the setup is completed, the “Setup Complete” dialog box appear (see Figure 4.3.3).

Setup Complete |

Setup haz finizhed copying files ko your computer.
Setup will now launch the program. Select your option below.

[ H'es, Launch the program file

Click Finizh o complete Setup.

< Hack I Finizh I

Figure 4.3.3  “Setup Complete” dialog box

To start the program, select “Launch the program file” and click “Finish.” If you do not want to start the program,
just click “Finish.” If you are prompted to restart the computer, simply follow the message and restart it.

Note: Remove the floppy disk before restarting the computer.

4-7



Basic Settings for Operating the Motor

4.3.2 Startup

1)  To start the PC utility, click “Start,” “Program (P),” “DrvMII” and then “DrvMIIL.”

Figure 4.3.4  “Startup”

2)  An “Version Information” dialog box is displayed for several seconds and then the PC utility starts up.

Version of PC utility

DrvGIl Yerzion Infonation

DieGI] Version 1.2.4

Copyright (C) 2000

Fokaogawra Pracision Corp.

Figure 4.3.5  “Version Information” dialog box

Figure 4.3.6  After starting up the PC utility
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4.4 Preparation

Connect the serial port of the PC with the serial port of the driver with a dedicated cable.
(Do not use any of commercially available cables. Since 5V power is being output from the driver as the power
supply for the operation display pendant, a breakdown may occur in the PC if such cable is used.)

441 Selecting Communication Port

When you start the PC utility, the “ComPortSelect” dialog box appears in the left side of the screen (see Figure
4.4.1). Change the setting according to the communication port of the connected PC.

ComPort5elect |

" ComPort2
" ComPaort3
" ComPartd
" ComPorts
" ComPorté
™ ComPart?

" ComPorts

Figure 4.4.1 “ComPortSelect” dialog box

Note: Settings made in the “ComPortSelect” dialog box are stored in a file. It is not necessary to make settings
from the next time you start the PC utility. Change the setting as necessary.

4.4.2 Selecting Channels

screen (see Figure 4.4.2). If you are using one driver, select a single channel, and if you are using multiple

When you start the PC utility, the “Communication mode” dialog box appears in the upper left corner of the
drivers, select multi-channel addresses. (See Chapter 6 for how to make setting on the driver side.)

Cornrunication rmode |

Mhalti-chanmel Add

14 .7
25 (8

i3 s 9

Figure 4.4.2  “Communication mode” dialog box

Note: The settings made in the “Communication mode” dialog box are not stored. When the PC utility is started up,
a single channel is always set.
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Basic Settings for Operating the Motor

443 Displaying Communication Strings

When you start the PC utility, the “Communication string” dialog box appears in the upper right corner of the

screen. (See Figure 4.4.3.) Any strings that the PC utility sends to the driver as well as any strings received from
the driver are displayed regardless of the menu.

Communication strning

l= vpraz -> [String sent]
=-FD :1

<~ [String received]
-= #1E
=- B1D VelOweradel : 10000

-= #201

- R1Dr EnglishDisplay:1
= @4

=- R00

Figure 4.4.3  “Communication string” dialog box
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4.44 Main Menu

When you start the PC utility, the “MainMenu” dialog box appears (see Figure 4.4.4). See the following chapters
for how to start the actual operation.

4 MainMenu |
—Ciperation —DiataCtrl
Paramater{ W)
Serva Cntl[ 5] L0 Zet(D)
Oscilloscope(C) Pulse Config(P)
—dtetion
Dirive(T)

Exit(Z) |

Figure 4.4.4  “MainMenu” dialog box
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Basic Settings for Operating the Motor

4.5 Setting the Status to Servo ON

The driver can be put into Servo On status through the following operation.

(1) Click the “I/O Config (I)” button in the “MainMenu” and then the “I/O config (L)” button.

Click the 1/0 Config (1)
button.

— Dperation
| Termin(T) (M)
Servo Cutl(3) [f0 Set(D)
Oseilloscope() Fulse Config(P)
— Aotion
Dive(DN)

Exit(Z) |

Click the 1/0 Config
(L) button.

1/0 configuration ...

UpLoad( 1T |

I/D config(L)

(2) Enable Servo ON. Click the checkmark of “1” under DI and then click the Set (S) button.

Discrete configuration
Check  Positive e

Mone  :MHegative il

Set Servo ON (DI-1) to “no
check.” (Negative setting)

5 Ibuu-um g
76543210 J/M
(2 1 O 0 o e AR e

I I 4 T T
FErrrrrrs
(Il ol I

~Do
76543210

(Il Sl 2 vl 2 o
rrrrrrrr s
FErrrrrrs
(Il ol I

‘ Set button

/\ Caution Make sure to click the “Set” button after finishing the setting (the status will become
Servo ON). Verify that the “S-RDY” LED on the front panel is turned on.

J
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(3) Reset the driver according to the message in the dialog box.

DRVGII I |

Dizcrete configuration completed.
Rezet driver.

(4) Verify that the driver is reset and the “SRDY” LED on the front panel is turned on.
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Basic Settings for Operating the Motor

4.6 Auto-tuning
The auto-tuning can be performed according to the following procedure.

(1) Checking the rotation direction
Check the rotation direction (CW/CCW) of the motor.

Load
installation
surface

CwW CcCw

Look carefully from both sides of the load installation surface to check the CW/CCW
A Caution movement. When started, the motor operates in the CCW direction. Take extra care to
ensure that there is no mechanical interference with the rotor, which is currently in the

stop position.

(2) Click the “Servo Cntl (S)” button on the “MainMenu.”

‘ MainMenu B

—Cperation —DataCtr]l —————
Paramater(}] J Click the Servo Cntl
— button
Servo Cntl(S) LD Zet(T)
Oscilloseope(] Fulse Confiz(P)
—detion
Dirivel(D)

Exit(Z) |
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(3) Click Auto Tuning Start (tuning starts).

(4) Follow the message on the dialog box and click “OK” to start the auto-tuning operation.

Click the Auto Tuning
Start button

Auto Tuorng Start(d) |
\/I #0.001Ez

Inertia Set Servo Rigidity
[ o 001 Kem 2 .
After the auto-tuning is L7 +ooike U
performed, the set values
are displayed.

TestMade(T) |
Filter(F) |

(Fain Pos Gan Pos Gain

20 Hz l Hz | 10000

PosFeedFoward  VelFeedFoward — AccFeedFoward TaorgLim
| 0 % | 100 % | 0%

10000 %5 g1es

The rotor rotates a maximum of 30° (seven times of reciprocating operation) in the CW
direction. The operation width varies depending on the velocity rating of the motor.
Take extra care not to cause any mechanical interference around the rotor.

<How to calculate the operation width>

Operation width (degree) = motor velocity rating [rps] x 0.02 x 360

/\ Ccaution

(5) Each parameter setting value is displayed and the auto-tuning is automatically terminated.
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Basic Settings for Operating the Motor

4.7 Performing Homing Operation

A homing operation can be performed according to the following procedure.

(1) Checking the rotation direction
Check the rotation direction (CW/CCW) of the motor.

Load
installation
surface

CwW CcCw

Look carefully from both sides of the load installation surface to check the CW/CCW
AN Caution movement. When started, the motor operates in the CCW direction. Take extra care to
ensure that there is no mechanical interference with the rotor.

(2) Check the setting of the homing direction through the PC utility.
Click “Drive” in the Main Menu, then “Homing.”

Click “Drive.”

Click “Homing.”

—Cperation
Servo Cntl(5)
Homing(Q)
Oscilloseope(] Fulse Confiz(P)
Jogi D
Testhode(T

MainMenu DriveMenu
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(3) Set the “homing direction” in the “Homing” dialog box.

1) The current setting values are displayed in the
Setting value box by clicking grid “#20.”

Bl 2) Enter 1 in the Setting Value box.
Make sure to press the return key;
Set(S) Settingiabue T otherwise the entry is not made valid.
s [+HOT_E| \Enzle <]
2 [HOT Ed ‘il 0
4 |accProm] | ] . u .
s Dacpmfei \\ 0 The current setting values for the “homing
#7 TaccTrap 1000 ” H
o et \ 1o0n related” parameters are displayed.
g1l [oRc-0T_§ \ 131072
11z [oRG-ORG| \ 131072
&1 2 () =T Vn‘ \ Lt tand

3) Click the “Set”

button.

[A Caution

The initial value that should be set depends on the homing direction. Enter “#20 = 1” if
the homing direction is CW and “#20 = 0” if it is CCW.

(4) Click the “Start” button to start the homing operation.

Abort(h) | Terminal(T)

[ Start(D) |

EnReset(E) |

Click “Start.”

Set(S)

R [

+HOT_ErmorEnable

-HOT_EmorEnable 0

| AccProfeel

0

0

#1

H2

s

H5 DecProfecl
#7 TaceTrapezoid
e

1000

[ TdecTrapeznid

1000

#11 (ORG-OT _Seare

h¥el 151072

#l2 ORG-ORG_SearchWel

131072

2212 NRCF a1l

ASATE

-

-

Exit(Z) |

1)

/\ Caution

In the event of

The homing operation finishes automatically after the operation is completed.

e The homing operation does not finish, and
e The motor does not stop even when the home position sensor is detected,

Click “Abort (A)” to stop the motor, then check “wiring” and “auto-tuning” again.
If a homing abnormality message is displayed, follow the message to adjust the

flag position using the limit value as a guideline. If an error occurs, press “ErrReset”
as well.
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Basic Settings for Operating the Motor

4.8 Performing the Basic Settings of Pulse Commands

4.8.1 About Position Command Pulse Input

Perform input (pulses) required for operation according to the explanation in Section 6.2, “Position Command
Pulse Input” in Chapter 6, “Controller Interface.” Prior to performing pulse input, be sure to perform required
settings according to the explanation in Section 6.1, “Terminal Function.”

The position command value instructed from the controller interface is given to the driver by any pair of the
(PLS, SIGN), (UP, DOWN) and (A, B) signals, which is then reflected in the command unit command value.
Which pair of the signals will be used to give a command is set with the #204 Command pulse type

parameter.
(PLS, SIGN) (UP, DOWN) (A, B)
+ direction ‘ - direction + direction ‘ - direction + direction ‘ - direction
150ns min 150ns min
PLS UP A
PUA_|N 4;1\ }4* 4>‘ 4/47

SOB_IN ﬂ\’tpsminﬂ\’fpsmin SIGN | DOWN »J/ - Iﬂ ﬁmmm
Tl w1 N B

The signal should be H when active The signal should be H when active

(status for flowing current to the (status for flowing current to the The signal should be H when active
Caution | driver photocoupler). driver photocoupler). (status for flowing current to the

As for the PLS, it should be L when As for both the UP and DOWN, they | driver photocoupler).

normal. should be L when normal.

The position command value instructed from the controller interface can change the weight of a single pulse on
the interface by the input signal “PLS DIRECT.” When the status of the input signal “PLS DIRECT” is 0, a
single pulse on the interface becomes the value set with the #207 Simplified scaling weighted data parameter.
While the status of the input signal “PLS DIRECT” is 1, a single pulse on the interface is independent of the
value set with the #207 Simplified scaling weighted data parameter, and becomes a single pulse inside the
driver.

However, do not change the status of any of the (PLS, SIGN), (UP, DOWN) and (A, B) signals for 2 msec each
before and after switching the input signal “PLS DIRECT” (off — on, on — off).

PLS_DIRECT s’ %

Status 0
PUA_IN+ Unchanged % Unchanged
SDB_IN+ Unchanged % Unchanged
o< < o<—>
2 msec 2 msec 2 msec 2 msec
or more or more or more or more
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4.8.2 Example of Operation

The following shows an example of operation. Input pulses from the positioning controller according to the

velocity pattern shown below.

Upper surface of the motor
(load installation surface side)

Home position
sensor

Homing
position

The rotor moves 50 degrees away
from the homing position, then
back again.

CW direction -> stops for one
second -> CCW direction -> finish

<Velocity pattern : Example of operation>

Velocity
[mm/sec] A
50
Moving distance
(positive direction)
o 50 degrees Stop time 4
Moving distance
(negative direction) Time
50 degrees [sec]
50
- N 1.0sec -
Setting value of

Setting value of

Setting value of
deceleration time

acceleration time acceleration time

4-19
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Functions

5.1 Parameters and Monitors

The group of variables expressed by #*** is called parameters and monitors. Parameters/monitors are
classified according to their numbers as follows.

Parameter No. Parameter type Backup Comments

0to 199 General parameters Stored Always possible to read and write.

200 to 299 Mechanical setting Stored Reading is a_Iways possmle_, but wr_|t|ng is possible only
parameters when operating in mechanical setting mode.

300 to 399 Monitors ) Read only. Reading is always possible, but writing is not

possible at any time.

By expressing all parameters/monitors by #*** their values can be referenced (read). It is also possible to
change (write) the values within the range allowed for each parameter/monitor.

5.1.1 General Parameters

These parameters can be read and written at all times and an operational meaning is assigned to each. The details
of each parameter will be explained separately.
Note that these parameters are stored in the driver; they will not be deleted even if the power is turned off.

5.1.2 Mechanical Setting Parameters

It is always possible to read these parameters, but writing is possible only when operating in mechanical setting
mode. These parameters are set only once when the device is started up. An operational meaning is assigned to
each. The details of each parameter will be explained separately.

Note that these parameters are stored in the driver; they will not be deleted even if the power is turned off.

Note: If these parameters are changed during execution in mechanical setting mode, the changes made to the
values will not be reflected until the power is turned on again. Therefore, please note that if you try to read a

parameter value after you change the parameter, the value before the change is read until you turn the
power off and on again.

5.1.3 Monitors

These variables are used to display the driver's status. Only reading is allowed at all times and each has an
operational meaning. The details of each parameter will be explained separately.
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5.2 Operation Functions

5.2.1

Idle status —I:

Operating status

Controller interface position command follow-up
Jog move

Test operation

Auto-tuning operation

Homing move

Mechanical setting mode

The status in which no operation is performed is called the idle status; jog moves can be performed in this
status. If no jog move is being performed in the idle status, the driver follows the position command from the
controller interface.

This driver is equipped with the operation functions listed below. Use them as needed.

The start, end, and stop actions of these operations can be controlled from either the controller interface side or
the RS232C interface side. Refer to the related chapters (Chapter 6, "Controller Interface" and Chapter 7,
"RS232C Interface") for operation methods.

The methods used to end each operation can be classified into three categories: the self-end type that ends
automatically when the operation is complete, the non-self-end type that cannot end the action by itself, and the
non-end type that cannot be stopped once started. An appropriate end or stop action must be performed for each

type.
Op?\lrgtlon Name Comment Ending type
0 Test operation Geperates a 2.5Hz square wave position command signal for Non-self-end
adjustment of the control part.
Auto-tuning Makes the rotor oscillate, measures load inertia and load mass, and
1 : . Self-end
operation sets the parameters for the control part automatically.
2 (Reserved)
Finds the home position using the hardware over-travel signal,
3 Homing move homing sensor, and motor Zero signal to establish the coordinate Self-end
system.
41014 (Reserved)
15 Meqhanlcal Special mode for changing mechanical setting parameters. Non-end
setting mode
Jog Move

The rotor can be moved in the positive (+) or negative (-) direction by issuing a jog move command while in idle

status.

There are three types of jog move commands: (+) direction move, (-) direction move, and stop. Refer to the
sections about the RS232C interface and PLC interface for how to issue a command.
The move can only be trapezoidal but it is possible to set the acceleration and deceleration profile. In addition,
the velocity override does function in real time. The velocity in the jog move is determined by the value in the
#10 Jog Velocity parameter.
If operation is started while the jog move is in progress, the operation is executed as soon as the jog move stops.
The settling wait function is not performed at the end of the jog move.

[Related parameter]

#10  Jog velocity




Functions

5.2.2 Test Operation

This operation generates a 2.5Hz square wave and uses it as position command signal for adjustment of the
control part. Set the analog monitor to test operation response to measure the response waveform on the
oscilloscope.

The position feed forward, velocity feed forward, and acceleration feed forward are set to 0 internally during the

test operation.
The settling wait function is not performed at the end of the test operation.

[Related parameters]

#31  Operation width under testing mode
#50  Position control bandwidth 1
#48  Position control bandwidth 2
#51 Velocity control bandwidth 1
#49  Velocity control bandwidth 2
#53  Position integral limiting value
#70  Analog monitor selection
#72  Test operation monitoring gain (analog monitor)
¢ Obtain the fastest possible rise time of the response waveform and make adjustments so that
overshoot will not occur.
¢ The closer the position control bandwidth and velocity control bandwidth are, the more the waveform
/\ Caution will oscillate.
¢ If the inertia and weight of the load are large, the oscillations may be eliminated by setting the
position integral limiting value to a small value.
e o7 T Soms 7 e S/
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Increase the position control bandwidth.

is reached

5.2.3 Auto-Tuning Operation

This operation makes the rotor oscillate, measures the inertia and weight of the load, and automatically sets the

parameters for the control part.

It accelerates/decelerates with half the rated torque and rated thrust of the motor, and measures the inertia and
weight of the load from the velocity changes at that time. The result of the measurement is written to the #7155

Load inertia/load mass parameter.

From the measured inertia and weight of the load, it adjusts the position control bandwidth, velocity control

Make adjustments until this waveform

If the velocity control bandwidth cannot
be increased any further, the position
control bandwidth should be decreased

bandwidth, and position integral limiting value according to the setting value of the #38 Servo stiffness
settings parameter. For the position control bandwidth and the velocity control bandwidth, the results are

reflected in the parameters on the side selected by the controller interface (see Section 6.5.2, “Position Control
Bandwidth Selection FN” and Section 6.5.3, “Velocity Control Bandwidth Selection GAIN). It does not adjust

position feed forward, velocity feed forward, and acceleration feed forward.
The settling wait function is not performed at the end of the auto-tuning operation.

[Related parameters]

[Auto-set parameters]

#32
#33
#34

#37
#38

Operation width under Auto-tuning

Maximum deceleration under Auto-tuning
Initializing the deceleration time while under Auto-
tuning

Auto-tuning repeat count

Servo stiffness settings

#50
#48
#51
#49
#53
#155

Position control bandwidth 1
Position control bandwidth 2
Velocity control bandwidth 1
Velocity control bandwidth 2
Position integral limiting value
Load inertia/load mass




5.24 Homing Move

In this operation the rotor is moved according to a preset home position search method in order to establish a
coordinate system. After first moving to the home position determined by the proximity signal and motor Zero
signal, it continues to move an amount further given in the #29 Offset distance from the Home position
parameter's setting value. It then sets the drive coordinate command value to the value set in the #30 Homing
complete operation command value parameter.
There are two ways to generate motor Zero signals (hardware and software Zero signals). The method used
varies depending on the motor. See the explanation given below.

The homing operation is processed in the following order.
The move can only be trapezoidal but it is possible to set the acceleration and deceleration profile. In addition,
the velocity override does function in real time.
The settling wait function is performed at each point during the homing operation.

[Related parameters]

#11
#12

#13
#15
#20
#21

#25
#26

#27
#29
#30
#202

Over-travel search velocity during a homing move
Homing operation: Home sensor proximity signal
search velocity

Homing operation: Home sensing feed velocity 1
Homing operation: Origin position offset feed velocity
Homing direction

Enable/Disable the over-travel signal under the
homing mode

Homing operation: Origin inside selection

Enabling the proximity signal during OT search under
the homing mode

Enabling the homing flag position error

Offset distance from the Home position

Homing complete operation command value
Coordinates (+) direction setting

(1) OT search move

[Hardware Zero signal]
Applicable motor:
DYNASERV
DMA and DMB series

[Software Zero signal]
Applicable motor:
DYNASERV
Flat motor (DM1004B)
Small-diameter motor (DM1004C)
Standard DRA, DRB and DRE series
High-speed DRB and DRE series

The rotor moves until it finds an over-travel (OT) signal in the opposite side of the homing direction and in the
opposite direction of homing direction. It is executed only when the OT signal search move is enabled in #21
Enable/Disable the over-travel signal under the homing mode parameter.

If the proximity signal during OT search move is enabled in the #26 Enabling the proximity signal during OT
search under the homing mode parameter, and an home position proximity signal is detected during an OT
search move, the rotor stops the OT search move, and then proceeds to (2) or (3) below.

The moving velocity is set to the value in #11 Over-travel search velocity during a homing move parameter.

(2) Homing search move

The rotor moves until it finds a homing sensor in the homing direction.

The moving velocity is set to the value in #12 Homing operation: Home sensor proximity signal search
velocity parameter.

(3) Moving to outside of home position proximity area

This is executed only if #25 = 1. I[f #202 = 1, the rotor moves in (+) direction until it leaves the home position
proximity area. If #202 = 0, the rotor moves in (-) direction until it leaves the home position proximity area.
The moving velocity is set to the value in the #73 Homing operation: Home sensing feed velocity 1
parameter.
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(4) First home sensing move

With the #25 Homing operation: Origin inside selection parameter, it is possible to select and set either the
inside Zero signal or outside Zero signal of the home position proximity signal as the home position. If #25 =1,
the inside Zero signal is set as the home position; if #25 = 0, the outside Zero signal is set as the home position.
If#202 = 1, the rotor moves to search the home position proximity signal in (-) direction. If #25 = 1, the rotor
recognizes the first Zero signal edge as the home position upon entering the area, and then stops. If #25 = 0, the
rotor recognizes the first Zero signal edge as the home position upon leaving the area, and then stops.

I£f#202 = 0, the rotor moves to search the home position proximity signal in (+) direction. If #25 = 1, the rotor
recognizes the first Zero signal edge as the home position upon entering the area, and then stops. If #25 = 0, the
rotor recognizes the first Zero signal edge as the home position upon leaving the area, and then stops.

The moving velocity is set to the value in the #713 Homing operation: Home sensing feed velocity 1
parameter.

(5) Second home sensing move
The second home sensing move is executed in two steps.

1) Preparation move
The rotor moves as far as diametrically opposite the Zero signal edge in the opposite direction of the Zero
signal edge search direction that was used in the first home sensing move.
The moving velocity is set to the value in the #713 Homing operation: Home sensing feed velocity 1
parameter.

2) Zero signal edge search move
The rotor moves until it finds the Zero signal edge in the Zero signal edge search direction that was used in
the first home sensing move.
The moving velocity is set to the value in the #13 Homing operation: Home sensing feed velocity 1
parameter.

(6) Home position move

The home position is moved to the detected Zero signal edge position. Motors that use software Zero signals
further perform a second corrective move.
The moving velocity is determined internally by the driver.

(7) Home position offset move

The home position is moved for the distance given by the value set in #29 Offset distance from the Home
position parameter, after which the operation coordination command value is set to the value given in #30
Homing complete operation command value parameter.

The moving velocity is set to the value in #15 Homing operation: Origin position offset feed velocity
parameter.

For the homing move to be completed normally, the distance between the home position proximity area and the
Zero signal edge must be within a specific range based on the value of #358 Z-phase signal pulse interval
monitor. The reference value differs depending on the method by which the Zero signal (hardware or software
Zero signal) is generated.

At the first home sensing move, the distance to the first Zero signal edge after passing through the home position
proximity area (pulse amount) has been measured and written in #318 Homing operation: The measured
value monitor. If this value does not satisfy the equations below, an error or warning will occur. In that case, the
home position proximity dog should be adjusted and the homing move should be performed again. Repeat these
steps until the operation is completed normally.
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[Hardware zero signal type]

#318value <  0.05*# 358 value error
0.05* # 358 value = #318value < 0.1*#358 value warning
0.1 *# 358 value = #318value = 0.7 *#358 value normal
0.7 *# 358 value < #318value = 0.75*# 358 value warning
0.75* # 358 value < # 318 value error
[Software zero signal type]

#318value <  0.05*# 358 value error
0.05*# 358 value = #318value <  0.1*#358 value warning
0.1 *# 358 value = #318value = 0.4 *#358 value normal
0.4 *# 358 value < #318value =  0.45*#358 value warning
0.45* # 358 value < # 318 value error
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#20=0 Homing direction (-) direction
. #21=0  Enable/disable the over-travel Not used
- Operation example 1 - signal under the homing mode
#25=1 Homing operation: Inside
Origin inside selection
(2) - * O ® #26=0  Enabling the proximity signal Invalid
4)__— > Homing from during OT search under
5)2 C «—IOF Gutside of the the homing mode
> e proximity area | #29 =0  Offset distance from the Home 0
! position
| #202 =1 Coordinate (+) direction setting
< (+) direction \ ‘ Home position (Initial value setting)
. proximity signal
T Zero signal #20=0 Homing direction (+) direction
#21=0 Enable/disable the over-travel Used
signal under the homing mode
(4) « N 3) #25 =1 Homing operation: Inside
« (5p1 Homing from Origin inside selection
G2 D outside of the | #26 =0 Enabling the proximity signal Invalid
(6) proximity area during OT search under
the homing mode
#29 = positive value
- Operation example 2 - Offset distance from the Home
position
#202 =1 Coordinate (+) direction setting
(1) >
R - ()
@c N ©)
. D (5M
(6
7 ~ ®) (-) direction over
@ _ travel signal
— (+) direction ‘ Home position
. proximity signal
WT Zero signal #20=0 Homing direction (-) direction
#21=0 Enable/disable the over-travel Not used
signal under the homing mode
- Operation example 3 - #25 =1 Homing operation: Inside
Origin inside selection
#26=0 Enabling the proximity signal Invalid
during OT search under
B f(3) «—(2) _ the homing mode
(4) b - #29 = negative value
" D (5M1 Offset distance from the Home
—
)7 RN > ) position
) [ #202 =1 Coordinate (+) direction setting
‘ Home position (+) direction—
i proximity signa
T Zero signal
- Operation example 4 -
() » @) (4) R
(5y2 C_ — )1
—>
—®)
— (+) direction ‘ Home position ‘
proximity signal
Zero signal inside WT Zero signal outside
#20=0 Homing direction (-) direction
#21=0 Enable/disable the over-travel Not used
signal under the homing mode
#25=0 Homing operation: Outside
Origin inside selection
#26=0 Enabling the proximity signal Invalid
during OT search under
the homing mode
#29=0  Offset distance from the Home 0
position
#202 =1 Coordinate (+) direction setting
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5.2.5 Mechanical Setting Mode

This is a special mode for changing parameters related to the mechanical settings. Parameters #200 to #299 can
be changed only when this operation is being executed. In addition, once started, this operation cannot be
stopped. After you finish changing the necessary parameters, turn the power to the driver off and on again.
Note that if you change these parameters, the changed values are not reflected until after the power is turned on
again. Therefore, please note that if you try to read a parameter value after you change the parameter, the value
before the change is read until you turn the power off and on again.

5.3 Coordinate System

5.3.1 Coordinate System

The driver controls the position of the motor by three coordinate systems with different units: a command unit
coordinate system, and a pulse coordinate system.

The pulse coordinate system manages the coordinate values in units of pulses that can be detected by the encoder
resolver. The position control part of the driver controls the motor based on these coordinate values. It has a
command value and a current value, and they are always updated and displayed in the #320 Pulse position
command value monitor and #321 Pulse position current value monitor, respectively.

The command unit coordinate system manages coordinate values in the amount of pulses on the controller
interface. The position command values that occur in the driver itself (test operation, auto-tuning operation,
homing operation, jog move operation) are also processed based on these coordinate values. The command unit
coordinate system has command values and current values, each of which are constantly updated and displayed
in the #323 Command unit command value monitor and the #370 Command unit current value monitor,
respectively.

5.3.2 Switching Position Command Pulse Weights

The position command value instructed from the controller interface is given to the driver by any pair of the
(PLS, SIGN), (UP, DOWN) and (A, B) signals, which is then reflected in the command unit command value.
Normally, the pulse position command value inside the driver for a single pulse on the controller interface
becomes the value set with the #207 Simplified scaling weighted data parameter. For example, if the setting
value is 4, a single pulse on the controller interface will be equivalent to 4 pulses inside the driver.

In addition, the command unit current value is output from the driver by either the (UP, DOWN) or (A, B) signal.
The pulse position current value inside the driver for a single pulse on the controller interface always becomes
the value set with the #207 Simplified scaling weighted data parameter. For example, if the setting value is 4,
a single pulse on the controller interface will be equivalent to 4 pulses inside the driver.

While the input signal “PLS DIRECT” is on, the position command value instructed from the controller
interface is independent of the value set with the #207 Simplified scaling weighted data parameter; a single
pulse on the controller interface will be a single pulse inside the driver, instead. However, do not change the
status of any of the (PLS, SIGN), (UP, DOWN) and (A, B) signals for 2 msec each before and after switching the 5
input signal “PLS DIRECT” (off — on, on — off).

[Related parameters]

#207 Simplified scaling weighted data
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5.4 Control System

In this section, the position control part, velocity control part, and feed forward of the driver are explained.
The block diagram of the control system is shown below.

#387
Motor linear
coordinate ¢
command
value

4»

Position Velocit
Feed forward y
56 control part control part
Acceleration
feed forward #364
Velocity
- #55 command value
Velocity feed after filtering
forward igi
Integral main (digital) #36_5
— #54 switch #363 Velocity error
Position feed Velocity value (digital)
forward #50 (digital) #361—#51 #155
#48 ‘ #152 #153, #154  #360 Motor
———————————————————————— : #221 #49 + i
Proportio| Velocity |4 Velocity | First order delay Notch Motor position
nal i command = )-pHproportional— )P compensation | B O o i Psmechanical »
| . h h : filter 2Ch |
control | | filter _ ain device setting ! system
| #53 #366 ‘
T i | Position ) "
Integral ! i ) Velocity Velocity
Ded control .‘ X !ntegral R Velocity current feedback filter | sensor B
i limiting value value #365
; after filtering #219, #220 Velocity current value #356
Differential ||
#389 feedback | +#388
Motor linear i~ Motor linear coordinate #355
coordinate current position
deviation Position
* ) sensor  [€
#59 #203 #321
Position Pulse position current value
p current ——pO >
value filter | #384 #320

Motor linear coordinate

Pulse position command value

current value after filtering g
L
+ Y
#322

Pulse position deviation
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5.41 Velocity Control Part

For the velocity control bandwidth, either the value set with the #571 Velocity control bandwidth 1 parameter or
the #49 Velocity control bandwidth 2 parameter is selected, according to the status of the controller interface
input signal IN_GAIN. The selected value is displayed in the #376 Velocity control bandwidth monitor.

The velocity control part calculates the #3671 Velocity proportional gain monitor value from the #7155 Load
inertia/load mass parameter value, which is either measured and set by an auto-tuning operation or entered
directly as a numerical value, according to the velocity control bandwidth value. During this process, the
frequency characteristics of neither the velocity feedback filter nor the notch filter are considered but only the
frequency characteristic of the first order delay compensation device is considered to calculate the velocity
proportional gain.

The first order compensation device can be set in four ways via the #7152 First order delay compensation
device setting parameter. The first order delay compensation device has the effect that it improves the gain
characteristics of the velocity control part. The frequency characteristics for each setting of the first order
compensation device is shown below. Note that there is no frequency dependency when the first order
compensation is not set.

There are two channels available for the notch filter (optional). The central frequency value can be set
independently for each channel via the #7153 Notch filter: Frequency selection 1 and #154 Notch filter:
Frequency selection 2 parameters. The notch filter has the effect that it improves the gain characteristics of
mechanical systems that tend to resonate.

The velocity feedback filter can be enabled or disabled by setting the #2719 Enable/Disable velocity feedback
filter parameter. When enabled, the filter bandwidth can be set in the #220 Velocity feedback filter bandwidth
parameter. The velocity feedback filter is effective in eliminating noise at motor operation, but with a small
bandwidth the velocity control part tends to oscillate.

The filter bandwidth of the velocity command filter can be set in the #2271 Velocity command filter bandwidth
parameter. The velocity command filter helps achieving smoother acceleration/deceleration, but with a small
bandwidth the position control part tends to oscillate.

[Related parameters]

#51  Velocity control bandwidth al
#152 First order delay compensation device setting
#153 Notch filter: Frequency selection 1

20Hz/80Hz -

Gain dB

#154  Notch filter: Frequency selection 2 o 33:;%3:;

#155 Load inertia/load mass e

#219 Enable/Disable velocity feedback filter A o e o
#220 Velocity feedback filter bandwidth Frequency(Hz)

#221 Velocity command filter bandwidth o ‘

20Hz/80HZ -~ <>
30Hz/120Hz" .~
40Hz/160Hz -~

Phasge deg

10 10! 10° 1°
Frequency(Hz)
[Frequency characteristics of the first order

delay compensation device]
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5.4.2 Position Control Part

For the position control bandwidth, either the value set with the #50 Position control bandwidth 1 parameter or
the #48 Position control bandwidth 2 parameter is selected, according to the status of the controller interface
input signal IN_FN. The selected value is displayed in the #375 Position control bandwidth monitor.

The position control part calculates the proportional control gain, integral control gain, and differential feedback
gain, according to the position control bandwidth value.

The position integral limiter set by the #53 Position integral limiting value parameter is effective in suppressing
integrator windup due to motor torque and thrust saturation. Decrease the value in order to suppress windup
further. On the other hand, if you set the value too small, the motor torque and thrust are limited; set a value as
large as possible in the range where windup does not occur.

The integral operation of the position control part can also be set either to be active (allow) or inactive (prohibit).
If you clamp the motor with an external device when the motor is stopped, the integral operation should be
prohibited after clamping in order to prevent overloading the controller. Refer to Chapter 6 “Controller
Interface” and Chaper 7 “RS232C Interface” for details of the operation.

The position current value filter outputs the result obtained by filtering the position current value to the #384
Motor linear coordinate current value after filtering monitor. The filter bandwidth is set with the #59
Position current value filter frequency parameter. The position control part outputs a value before or after
being filtered to the #3271 Pulse position current value monitor, according to the setting status of the #203
Using position current value filter parameter. It also calculates the value of the #322 Pulse position
deviation monitor, using the current value before or after being filtered, according to the setting status of the
#203 parameter.

[Related parameters]

#50  Position control bandwidth 1

#48  Position control bandwidth 2

#53  Position integral limiting value
#59  Position deviation filter frequency
#203 Using position current value filter

5.4.3 Feed Forward

Three types of feed forward functions are available: position feed forward, velocity feed forward, and
acceleration feed forward. Feed forward function is effective for quick positioning.

The position feed forward can be set by percentage in the #54 Position feed forward percentage parameter.
The position feed forward makes the position deviation at equal velocity move smaller and helps to achieve a
smooth settling at acceleration/deceleration.

The velocity feed forward can be set by percentage in the #55 Velocity feed forward percentage parameter.
The acceleration feed forward calculates the acceleration feed forward gain from the #7155 Load inertia/load
mass parameter values, which are measured and set by the auto-tuning operation or set directly by numerical
values, based on the #566 Acceleration feed forward gain parameter. #56 parameter is given as a percentage.

[Related parameters]

. #54  Position feed forward percentage
#55  Velocity feed forward percentage

. #56  Acceleration feed forward percentage
. #155 Load inertia/load mass
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5.4.4 Servo Stiffness Parameter

The #38 Servo stiffness settings parameter is for general settings for the control system. The control
parameters are set based on this parameter after measuring the load inertia/load mass in the auto-tuning
operation.

If#38 is changed, either one of the position control bandwidth parameters (#50, #48) selected by IN_FN and
either one of the velocity control bandwidth parameters (#51, #49) selected by IN_GAIN are set. In addition, the
gain of the control system is set automatically, and the position integral limiting value parameter (#53) is also
automatically set to the minimum position integral limiting value that can generate the maximum torque and the
maximum thrust in the motor lock status. It is not necessary to set parameters related to feed forward and filters
again.

[Related parameters]

. #38  Servo stiffness settings

. #50  Position control bandwidth 1

. #48  Position control bandwidth 2

. #51  Velocity control bandwidth 1

. #49  Velocity control bandwidth 2
#53  Position integral limiting value
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5.5 Acceleration/Deceleration Function

This driver performs trapezoidal moves during jog moves and homing moves, and uses the
acceleration/deceleration function described in this section.

In addition, it has a velocity override function for switching velocity during a move, which works in real time
even during the move (real time velocity override function).

The maximum velocity of the motor is defined in #2713 Maximum velocity, but is limited by the maximum
velocity defined within the driver. The limited value is displayed in the #357 Maximum velocity monitor.

5.5.1 Velocity Override Function

The velocity override value is set with the #716 Velocity override percentage 1 parameter.

The velocity override value can be set in increments of 0.01% from 0 to 200%. Please note that if a value greater
than 100% is set, the velocity during the move may exceed the maximum velocity, which may cause an error.
How the velocity override is applied differs for the trapezoidal move and cam profile move.

[Related parameters]

#16  Velocity override percentage 1
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5.5.2 Velocity Profile

In a trapezoidal motion, the acceleration of the moving part follows the acceleration type set by the #4 Selecting
acceleration type parameter until it reaches the feed velocity. Hereafter, the move is continued with the feed
velocity, then decelerates and stops according to the deceleration type set by the #5 Selecting deceleration
type parameter. The feed velocity varies depending on the operation.

The acceleration and deceleration types can be selected separately. There are two options for acceleration and
deceleration: a constant acceleration type and an S-shaped type (where the acceleration/deceleration follows
a second order spline). Generally, the S-shaped type can limit vibrations in the machine better, but the peak
torque or peak thrust at acceleration/deceleration become greater and a correspondingly larger motor torque or
motor thrust will be required.

The acceleration/deceleration time can also be selected separately. The values of the #7 Acceleration time
during a trapezoidal move and #8 Deceleration time during a trapezoidal move parameters are set to
values equivalent to the maximum velocity shown in the #357 Maximum velocity monitor. The actual
acceleration/deceleration time becomes the value obtained by multiplying the maximum velocity by the velocity
ratio during a trapezoidal move. By doing so, the same acceleration can be maintained without changing #7 and
#8 even when the feed velocity setting is changed.

Waiting for trigger Waiting for trigger
3 4
200ms/div 200ms/div
NORM:5kS/s NORM:5kS/s
#7 A:ccelera!ion time during a : : #8 Decgleration time during a :
frapezoidalmove ... Glliolloioen o e |...rapezoidal move i
: L Maximum velocity Maximum velocity : .
Actual acceleration time Actual deceleration time
[Constant
acceleration]
Feeding Velocity Feeding Velocity
EN
™
1 1
[Acceleration] [Deceleration]
Waiting for trigger Waiting for trigger
3 3
200ms/div 200ms/div
NORM:SKS/s | e NORM:5kS/s

#7 Acceleration time during a : #8 Deceleration time during a : :
trapezoidal move. Jooereo o b idalmove 3.0l

Actual acceleration time Maximum velocity Maximum velocity Actual deceleration time

e |
[S-shaped]
Feeding Velocity Feeding Velocity
™
A E i e NG
. L
[Acceleration] [Deceleration]
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The feed velocity during a move becomes the commanded velocity multiplied by the velocity override value.
If the velocity override value is changed during a move, the moving part is accelerated at the same acceleration
profile and acceleration as the normal acceleration time when the velocity override value is increased. In the
same way, the moving part is decelerated at the same deceleration profile and deceleration as the normal

deceleration time when the velocity override value is decreased.

Waiting for trigger

500ms/div
NORM:2kS/s

[Acceleration: s-shaped, deceleration: constant acceleration]

[Related parameters]

#3
#4
#5
#7
#8

Selecting the type of cam profile move
Selecting the acceleration type

Selecting the deceleration type

Acceleration time during a trapezoidal move
Deceleration time during a trapezoidal move
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5.6 Other Functions

5.6.1 Settling Wait, Position Settling Status, and Positioning Status

Position settling status refers to the status where the position deviation (pulse coordinates) is within the
specified range in the pulse coordinate system. The specified range is set with the #58 Position settling pulse
width 1, #45 Position settling pulse width 2, #46 Position settling pulse width 3, and #47 Position settling
pulse width 4 parameters in pulse units, which are selected by the controller interface input signal
IN_POSWT[1..0]. The selected value is then displayed in the #377 Position settling width monitor. The #322
Pulse position deviation monitor is used for the position deviation to be evaluated. The position settling status
is set when the absolute value of position deviation becomes shorter than the position settling width for the
duration set with the #61 Position settling signal chattering processing count parameter. The check cycle is
2 msec. If chattering occurs in a “COIN” due to an overshoot during position settling, depending on the load
status, the settling condition can be obtained without fail by increasing the chattering processing count. The
position settling status is displayed in the #328 Position settling status monitor. It is also displayed with the
“COIN” LED on the front panel: it turns on to indicate the position settling status. Furthermore, it is output to the
“COIN” of the CN3 analog monitor interface by a digital signal.

Positioning status is the status where an acceleration/deceleration command for a move is completed and in
position settling status. The positioning settling status is displayed in the #329 Positioning status monitor.
Settling wait is a function invoked to keep on waiting until the positioning status is reached at the end of a move.
Settling wait can be made in two ways depending on the operation: never perform settling wait or always
perform settling wait.

Operation

Never perform Jog move, test operation, auto-tuning operation

Always perform Homing move

[Related parameters]

#58  Positioning settling width 1

#45  Positioning settling width 2

#46  Positioning settling width 3

#47  Positioning settling width 4

#61 Position setting signal chattering processing count
#203 Using position current value filter
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5.6.2 Velocity Monitor and Analog Monitor

The current velocity value of the motor is output to “VEL” of the CN3 analog monitor interface as the velocity
monitor signal.

The signal sensitivity of the velocity monitor ([V/rps] in case of a rotating DYNASERYV motor and [V/mps] in
case of a linear LINEARSERV motor) can be obtained by multiplying the #69 Velocity monitor gain parameter
setting by the #356 Digital velocity sensitivity monitor value. For example, if the setting of #69 is 6.55V/8192
digits and the value of #356 is 4800 [digit/rps] in a rotating motor, the signal sensitivity of the velocity monitor is
3.84 [V/rps]. The velocity monitor signal is output in the range of £ 6.55V.

Moreover, it is possible to output only the AC element of the current velocity value of the motor via the setting
of the #75 Velocity monitor selection parameter.

One of the data items below is output to “AMON” of the CN3 analog monitor interface as an analog monitor
signal.

The content of the analog monitor can be selected by the #70 Analog monitor selection parameter. Depending
on the selected content, the signal sensitivity is adjusted using the corresponding monitor gains #71 to 74. The
analog monitor signals are output in the range of + 6.55V.

Analog monitor selection Unit Monitor gain
Position deviation Pulse | #71 Positioning error monitoring gain (Analog monitor)
Test operation response Pulse | #72 Test operation monitoring gain (Analog monitor)
igz:ﬂgz gg:er?]?cglleue EE:;: #73 Position monitoring gain (Analog monitor)
Position command differential value pps #74 Position differential value monitor gain (Analog
Position current differential value pps monitor)

[Related parameters]

#69  Velocity monitoring gain

#70  Analog monitor selection

#71 Positioning error monitoring gain (Analog monitor)

#72  Test operation monitoring gain (Analog monitor)

#73  Position monitoring gain (Analog monitor)

#74  Position difference value monitor gain (Analog
monitor) #74

#75  Velocity monitor selection

5.6.3 Brake Signal

BRK+ and BRK- are output to the TB2 external sensor interface as brake signal outputs that operate linked to
the Servo ON status. The brake signal is a relay contact output. The contact opens when the brake should be
applied such as when the power is disconnected or the driver is in Servo OFF status, and the contact short
circuits when the brake should be released.

The Servo ON status and the brake signal operate according to the timing diagram shown below via the #89
Brake turn OFF delay time upon Servo ON and #90 Advanced brake turn ON before Servo OFF

parameters.
ON
Servo ON status %

OFF

Open-circuit -

Brake signal
g Short-circuit % _l_
< #89 <—>  #90

[Related parameters]

#89  Brake turn OFF delay time upon Servo ON
#90  Advanced Brake turn ON before Servo OFF
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5.7 Special Parameter Processing

The setting values of the parameters listed below are automatically changed inside the driver by the operation of
the driver.

5.7.1 Internal Generation of Parameter Initial Values

The initial values of all of the following parameters when they are reset will be generated internally by the
motor:

[Related parameters]

#9 Feeding velocity Value obtained by converting the motor rating velocity
into command units.
#10  Jog velocity Value obtained by converting the motor rating velocity
into command units.
#11 Over-travel search velocity during a homing Value obtained by converting the motor rating
move velocity+0.1 into command units.
#12 Homing operation: Home sensor proximity Value obtained by converting the motor rating
signal search velocity velocity+0.1 into command units.
#13 Homing operation: Home sensing feed Value obtained by converting the motor rating
velocity 1 velocity*0.05 into command units.
#15 Homing operation: Origin position offset Value obtained by converting the motor rating
move feed velocity velocity*0.1 into command units.
#31 Operation width under testing mode Value obtained by converting the motor rating
velocity+0.002 into command units.
#32 Operation width under Auto-tuning Value obtained by converting the motor rating
velocity+0.02 into command units.
#213 Maximum velocity Value obtained by converting the motor rating velocity
into command units.
#207 Simplified scaling weighted data DM: 4
DR: 2
#58 Positioning setting width 1: Pulse width equivalent to command unit * 1
2: Pulse width equivalent to command unit * 5
3: Pulse width equivalent to command unit * 20
4: Pulse width equivalent to command unit * 100

5.7.2 Limiting and Checking Maximum Velocity When Changing Simplified Scaling
Weighted Data and Maximum Velocity Parameters

The following maximum velocity limiting and checking are performed during processing when the power is
turned ON after simplified scaling weighted data is changed.
Limit item 1) A limit is set when the maximum velocity in command units [unit/s] exceeds 9999999.
2) A data checksum error is generated when the maximum velocity in pulse units [pls/s] exceeds -
8000000.
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5.7.3 Auto Conversion and Clear Functions When Changing Simplified Scaling
Weighted Data

When simplified scaling weighted data is changed, the following parameters are automatically converted:

[Related parameters]

#9 Feeding velocity

#10  Jog velocity

#11 Over-travel search velocity during a homing move

#12  Homing operation: Home sensor proximity signal search velocity
#13  Homing operation: Home sensing feed velocity 1

#15  Homing operation: Origin position offset move feed velocity
#29  Offset distance from the Home position

#31  Operation width under testing mode

#32  Operation width under Auto-tuning

#58  Positioning setting width

#45  Positioning setting width2

#46  Positioning setting width3

#47  Positioning setting width4

#213 Maximum velocity

5.7.4 Limiting the Maximum Parameter Values

Limit processing is performed for the following parameters related to velocity at the time of parameter entry and
when the power is turned ON.

[Related parameters]

#9 Feeding velocity

#10  Jog velocity

#11 Over-travel search velocity during a homing move

#12  Homing operation: Home sensor proximity signal search velocity
#13  Homing operation: Home sensing feed velocity1

#15  Homing operation: Origin position offset move feed velocity

[At the time of parameter entry]

If a parameter value exceeds #357 Maximum velocity monitor value when it is set by the user, it will be
processed as out of range data. However, limit processing is not performed in the hold-on state (while
downloading parameters), when changing the simplified scaling weighted data, or when changing the maximum
velocity data.

[When the power is turned ON]

During processing when the power is turned ON after simplified scaling weighted data or maximum velocity
data is changed, a limit is applied using the value equivalent to the #357 Maximum velocity monitor that is
successively initialized.
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a Control Interfaces

6.1

6.1.1

Terminal Function
Connection, Setting, and /0 Mapping
CN4
Made by Honda Tsushin Kogyo
Connector PCR-S36FS
Cover PCR-LS36LA
19 | IN.ERR_RESET 01 | COMP1
20 IN_SERVO 02 | COMN1
21 IN_MODE_START 03 | OUT_DRDY
22 IN_ABORT 04 | OUT_SRDY
23 IN_MODE. 0 05 | OUT_BUSY
24 IN_MODE. 1 06 | OUT_XOVL
25 IN_POSW. 0 07 | OUT_OVER
26 IN_POSW. 1 08 | OUT_COIN
27 | IN_GAIN 09 | UA OUT+
28 | IN_FN 10 | UA_OUT-
29 | IN_PLS DIRECT 11 | DB_OUT+
30 | IN_PACT 12 | DB_OUT-
31 | (NC) 13 | Z_OUT+
32 | (NC) 14 | Z_OUT-
33 | CRNT_LMT_IN+ 15 | PUA_IN+
34 | CRNT_LMT_IN- 16 | PUA_IN-
35 | (NC) 17 | SDB_IN+
36 | (NC) 18 | SDB_IN-
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6.1.2 Explanation of Terminals

Signal name

Description

Contact input signals  Total 12 points

. Starts operation when setting from
IN_MODE_START Operation start command OFF to ON.
. Stops operation when setting from
IN_ABORT Operation abort command OFF to ON.
IN_MODEH1, 0 Operation mode number
IN_PLS DIRECT Pulse weight selection
IN_FN Position control bandwidth selection | CNanges the position control
- bandwidth.
IN_GAIN Velocity control bandwidth selection Chang_es the velocity control
bandwidth.
IN_POSW1, 0 Settling width selection Switches the settling width.
Position control integral operation Disables the integral operation by
IN_PACT . ;
- disabled turning ON.
Executes error status reset when
IN_ERR_RESET Error reset setting from OFF to ON,
IN_SERVO Servo ON Servo ON by turning ON.

Contact output signals  Total 6 points

OUT_DRDY Driver ready Turns ON when it is not in the error
status.
OUT_SEDY Servo ready ;’tuartrsjsS ON when it is in the servo ready
OUT OVER Over signal Turns ON when po§|t|on deylatlon
overflow or excessive velocity occurs.
OUT_XOVL Overload signal Turns OFF when overload occurs.
OUT COIN Position settling signal Turns ON when the position deviation
— 9519 is within the settling width.
The status where operation cannot be
OUT_BUSY Busy performed according to the pulse train
position command.

Position command pulse input signals
Total 2 pairs

PUA_IN + Position command pulse 1 Eel-_tﬁngp or A, depending on the
SDB_IN + Position command pulse 2 iﬁi’:éDOWN’ or B, depending on the

Position current pulse output signals
Total 3 pairs

UA_OUT + Position current pulse 1 UP or A, depending on the setting
DB_OUT + Position current pulse 2 DOWN or B, depending on the setting
Z OUT + Origin pulse

Analog input Total 1 pair
CRNT_LMT_IN £ Current limit 0V: 0% to 10V: 100%
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6.1.3 Electrical specifications

[Interface power supply inputs] COMP1, COMN1
Input the interface power supply for contact inputs and contact outputs.

Interface type name SA SB

Rated voltage 1210 24 VDC (£10%) 50VCD (£10%)

[Contactinputs]  IN_ERR_RESET, IN_SERVO, IN_MODE_START, IN_ABORT, IN_MODE.0, IN_MODE.1,
IN_POSW.0, IN_POSR.1, IN_GAIN, IN_FN, IN_PLS_DIRECT, IN_PACT

S Ve Interface type name SA SB
i 100kQ Rated voltage 12t0 24 VDC (+ 10%) 5VDC (+10%)
COMP1 O ° . 4.1 mA/point (at 12 VDC) )
i 4700 § b !!/{ 1kQ Rated input current 8.5 mAJpoint (at 24 VDO) 4.0 mA/point (at 5 VDC)
N+ ¢ % 0.1uF
T 1 sA27ke % Input impedance 3.0kQ 1.0kQ
| SB:1kQ PS2605
i Operation voltage At OFF 3.0VDC or less | At OFF 1.0VDC or less
. e . ) relative to COMP* At ON 9.0VDC or more At ON 4.0VDC or more
Input is ON while current flows into the photocoupler. ( )
Allowable leak current | OFF is guaranteed at 1.0 mA or less

[Contact outputs] OUT_DRDY, OUT_SRDY, OUT_BUSY, OUT_XOVL, OUT_OVER, OUT_COIN

,,,,, Vee Interface type name SA SB
" "MA8330
COMP1 : % 15k Rated voltage 121024 VDC (+10%) |5VDC (+ 10%)
§ waaszs 1 . Maximum load current | 0.1A/point, 0.5 A/common
ouTs i 28D1820A P—all x ON voltage 0.5VDC or less
! 1 %7 Leak current at OFF 0.1mA or less
COMN1 ! SA:8.2kQ PS2805

i 10k SB:1kQ

,,,,,

Output is ON while the output transistor is ON.

[Position command pulse inputs] PUA_IN +, SDB_IN +
Connect a differential type line driver conforming to the RS422A standard, which is equivalent to AM26LS31.
(There is also an open collector specification. Please contact our sales department for more details.)

Vce
— VoV . 4700

Input is ON when the (+) terminal has a 3Q ¢ y
higher voltage than the (-) terminal, and i 910 Y DO
current flows into the photocoupler - .

Equivalent to TLP115A

AM26LS31 }J

470pF
Controller

[Position current pulse outputs] UA OUT +,DB_OUT +, Z OUT +
Connect a differential type line receiver conforming to the RS422 A standard, which is equivalent to AM26LS32.

<k

Output is ON when the (+) terminal has Equivalent to
a higher voltage than the (-) terminal §M26L332 AM26LS31

Controller



[Current limit analog input] CRNT_LMT _IN +

Current 100% at 10 VDC CRNT LMT IN+ 200kQ
Current 0% at 0 VDC N
1
0to 10VDC —— iy
/] 200kQ ‘
7 CRNT_LMT_IN- VWV i
Controllie;" o

6.1.4 1/0O logic setting

For the contact input and contact output signals, it is possible to set the physical I/O status and the logical
relationship of the driver’s internal signal status in both contact and bit units.

The input signals IN*** are processed via the I/O logical conversion and are then expressed as a logical input
signal ***_ If the signal status is reached, it is expressed as 1 and if the status is not reached, expressed as 0.

A logical output signal *** is expressed as 1 if the status is reached and 0 if the status is not reached. After
conversion via the I/0 logical setting, it becomes an output signal OUT _***

The 1/0 logical settings at the time of shipment from the factory are set to positive logic for all input and output
signals. In other words, the internal input and output signals are set to 1 when the corresponding contact points
are turned ON. By setting the I/O logical setting for IN_ SERVO to negative logic using the PC utility, it is
possible to connect a PLC interface in the same state as it was shipped from the factory. As a result, an RS232C
interface can be used to confirm basic operations.

Refer to Chapter 8 “DrvGII PC Utility” for a description of how to set the I/O logic.

Driver's internal

|
|
| processing
Logic setting Bit I/O status Logic signal : -
Bitinput ) | | byloge | ) Logealimpu
Positive logic 0 Status 0 (IN_***) ' s etting signal (***)
setting 1 Status 1 | B : _
. | rocessing Logical
Negative logic 0 Status 1 Bit OUtF:it <i ! | by logic { output signal
setting 1 Status 0 (QuUT_"™) ! setting (***)
|
I
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6.2 Position Command Pulse Input

The position command value instructed from the controller interface is given to the driver by any pair of the
(PLS, SIGN), (UP, DOWN) and (A, B) signals, which is then reflected in the command unit command value.
Which pair of the signals will be used to give a command is set with the #204 Command pulse type

parameter.
(PLS, SIGN) (UP, DOWN) (A, B)
+ direction ‘ - direction + direction ‘ - direction + direction ‘ - direction
150ns min 150ns min

PLS upP A

PUA_IN bl gk
= | JULULJUUUL | JULUT 4L T L
i - AE
3us min 3us min SIGN | DOWN *J/ ﬂ \T\300ps min

I N o 1 e S S

The signal should be H when active The signal should be H when active

(status for flowing current to the (status for flowing current to the The signal should be H when active
Caution | driver photocoupler). driver photocoupler). (status for flowing current to the

As for the PLS, it should be L when
normal.

As for both the UP and DOWN, they
should be L when normal.

driver photocoupler).

The position command value instructed from the controller interface can change the weight of a single pulse on

the interface by the input signal “PLS DIRECT.” When the status of the input signal “PLS DIRECT” is 0, a

single pulse on the interface becomes the value set with the #207 Simplified scaling weighted data parameter.

While the status of the input signal “PLS DIRECT” is 1, a single pulse on the interface is independent of the
value set with the #207 Simplified scaling weighted data parameter, and becomes a single pulse inside the
driver.

However, do not change the status of any of the (PLS, SIGN), (UP, DOWN) and (A, B) signals for 2 msec each

before and after switching the input signal “PLS DIRECT” (off —on, on — off).

PLS_DIRECT ~ ~ats] )

Status 0
PUA_INt Unchanged % Unchanged
SDB_IN+ Unchanged % Unchanged

6.3

2 msec 2 msec
or more or more

Encoder Pulse Output

The position current value is output from the driver via the controller interface by either pair of the (UP, DOWN)

2 msec 2 msec
or more or more

or (A, B) signals. Which pair of the signals will be used to output is set with the #205 Monitor pulse type
parameter.
The encoder origin signal is independent of this setting.

— 1]

(UP, DOWN) (A, B)
+ direction ‘ - direction + direction - direction
3MHz max
UA_OUT U e A
: a R
| |
DOWN ﬂ 750kHz max rﬁ

DB_OUT
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6.4
6.4.1

Operations

Starting an Operation

The operation start command via MODE_START instructs the start of operations other than jog moves.

The operation start command is issued when the status is 1.

MODE][1..0] must set the number of the operation to be performed when the operation start command is issued
via MODE START. See the table below.

In addition, the value set by MODE]J1..1] is read and processed 10ms after the operation start command is issued.
Therefore, if deviation in time between outputs by the controller is within several msec, the motor can be started
normally by setting the time earlier than the time of the operation start command issuance via MODE START.
However, note that the dead time for issuing the operation start command will be added to this duration (10ms).
The total dead time until the motor starts operating is thus 10ms (scan time) + 10ms (read delay) + internal delay
time.

The BUSY output retains the executing status even when an operation ends while MODE START is giving a
command (while in status 1) after an operation is started.

No. Name End type
0 Test operation Non-self-end
1 Auto-tuning operation Self-end
2 (Reserved)

3 Homing move Self-end

6.4.2 Aborting an Operation

The operation abort command via MODE ABORT stops operations other than jog moves.
The operation abort command is issued when the status is 1.
The motor immediately decelerates even during an operation involving a move, and ends the operation.
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6.4.3 Timing Charts

[Self-end type] In case of self-end

STATUS1
MODE_START %
STATUSO
Not necessal i ;’/ ot necessary Not necessary
MODE[1..0] to consider? i >§to consider %% to consider

STATUS1

BUSY [ SS

<—= 0Oormore

At the end of
processing

[Self-end type] In case of end by the operation abort command
[Non-self-end type]

STATUSH1
MODE_START %()
STATUSO
Not necessary ot necessa Not necessary
MODELT- 0] o consider ;" >§t° C°nSidel'ry%% to consider
MODE_ABORT ()%
STATUS1 : d
STATUSO
STATUSH ey
BUSY ‘ﬁ %
STATUSO
<——> 0 ormore <~ 0ormore
[Non-end type]
STATUS1
MODE_START
STATUSO
MODE[1 ”0] Not necessary Not necessary

to consider : : to consider

STATUST Aﬁ
BUSY
STATUSO

<——> 0 or more
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6.5 Other Inputs

6.5.1 Pulse Weight Selection PLS_DIRECT

When the status of the PLS DIRECT pulse weight selection input signal is 1, it is independent of the #207
Simplified scaling weighted data parameter; the position command pulse that is input is directly used as the
internal position command pulse. For more details, see Section 5.3.2, “Switching Position Command Pulse

Weights” and Section 6.2, “Position Command Pulse Input.”

6.5.2 Position Control Bandwidth Selection FN

The FN position control bandwidth selection signal selects to use either #50 Position control bandwidth 1
parameter or the #48 Position control bandwidth 2 parameter for the position control bandwidth value.
Position control bandwidth 2 is selected with status 1, and position control bandwidth 1 is selected with status 0.

6.5.3 Velocity Control Bandwidth Selection GAIN

The GAIN velocity control bandwidth selection signal selects to use either #571 Velocity control bandwidth 1
parameter or the #49 Velocity control bandwidth 2 parameter for the velocity control bandwidth value.
Velocity control bandwidth 2 is selected with status 1, and velocity control bandwidth 1 is selected with status 0.

6.5.4 Settling Width Selection POSW [1..0]

The POSW [1..0] settling width selection signal selects to use either one of #58 and #45 to #47 Position
settling width pulse 1 to 4 parameters for the settling width used as the specified range for generating settling

signals.
POSW [1..0] ) )
] 0 Settling width value
Status 0 Status 0 #58 Position settling width pulse 1
Status 0 Status 1 #45 Position settling width pulse 2
Status 1 Status 0 #46 Position settling width pulse 3
Status 1 Status 1 #47 Position settling width pulse 4

6.5.5 Disable Position Control Integral Operation PACT

The PACT disable position control integral operation signal disables the integral operation of the position control

part.

Integral operation is disabled with status 1, and integral operation is enabled with status 0.

6.5.6 Errorreset (ERR_RESET)

The error reset command, ERR_RESET, cancels an error status in the driver. It functions irrespectively of the
operation mode. It can only be executed while in the idle status.

The error reset command is issued as the status 1.

Depending on the error content, there are errors that cannot be canceled or errors that cause identical errors
immediately after canceling. Avoid creating a program that maintains ERR_RESET and waits until ERR, the

error status output, is canceled.

ERR_RESET

= = 50 ms or more

Status :)H
Status
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6.5.7 Servo ON SERVO

The SERVO servo ON input signal is set to servo ON when the status is 1. In addition to this instruction, the
actual Servo ON/OFF status is affected by the setting of the SRV DS Servo ON disable switch on the front panel.

See the table below.

Servo ON/OFF SRV DS Servo ON Actual servo status
SERVO disable on the front panel
Di
Status 0 isabled
Enabled Servo OFF
Di
Status 1 isabled
Enabled Servo ON

6.5.8 Current Limit Input

The current limit analog input signal gives a current limit from 0 to 100%, in proportion to a voltage input of 0 to
10V given by the external source. To enable this function, enable the #206 Enabling current limit external
input parameter. This parameter has been disabled by factory default setting.
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RS232C Interfaces

7.1 Overview

The CN1 RS232C communication connector is provided in order to make connection with host devices such as
PCs and PLCs via the RS232C. The operation display pendant (abbreviated as TBX, optional device) can also
be connected to this connector. Refer to Chapter 9, “Operation Display Pendant” for a description of how to use
the operation display pendant. This chapter explains how to connect the CN1 RS232C communication connector
to devices other than the operation display pendant.

In the RS232C interface, two communication modes are available. The first is a single channel
communication where the connection is made 1:1 with the host device, and the other is a multi-channel
communication where 1:N communication can be performed by connecting one host device with several of
these drivers (a maximum of nine). Please note that the connection and operation methods are different for each
communication mode.

In addition, the PC utility (optional) running under Windows can also be connected to the drivers via the
RS232C interface in order to support setting, operation, and maintenance work on the drivers. Refer to Chapter 8,
“DrvGII PC Utility” for a description of how to use the PC utility.

7.2 Connection and Setting
[Connectors and terminal assignment]

Made by Japan Aviation Electronics
DELC-J9SAF13L6 (9 pins)

01 FG
02 RxD 06 | XTBXON Do not use these connections,
% o0 07 | XTBXEMG since they are used for the
X . -
08 | +5v operation display pendant.
04 | (NC)
09 | SG
05 | SG

[Single channel]

The connection cables (optional) are available according to the PC to be connected (DOS/V, NEC PC98).

Driver DOS/V PC

RxD (02 & 03 TxD
SG 05 05 SG Option cable
TxD (03 02 RxD CP7576S-020 (2 m)
SG {09 o f
D-sub 9-pin male D-sub 9-pin female
Driver PC98 PC
RxD 02 5 % 02 <D
SG 05 07, SG Ot o
i | ption cable
TxD 03 031 RxD CP75775-020 (2 m)
SG {09 o [4 04/ RTS
=0 05 CTS
D-sub 9-pin male D-sub 25-pin male

In order to set the communication mode to the single channel mode, the rotary switch RS-ID on the front panel
should be turned to “0.” This setting should be made before turning the power on.



[Multi-channel]

When preparing for multi-channel communication, connect the host device and a maximum of nine drives in a
loop shape as shown in the figure below.

TxD {032 So2ro
SG (05 1 05 SG
RxD (02 ‘ 03 TxD
‘ ‘/7”09 SG D-sub 9-pin male
D-sub 9-pin female \Lé 02 Ry Driver 2
DOS/NV \—4 05 SG
’7%) 03 TxD
/74309 SG psub 9-pin male
a_/l
‘ w02 RXDDriver9
L B 05 SG
03/ TxD
. 09 56 D-sub 9-pin male
PC 4D 1,02 ,//'02*, RxD Driver 1
SG 07 T 05 SG
RxD {03 | 03 TxD
RTS 04 %j 299 SG p-sub 9-pin male

CTS 105 o

D-sub 25-pin male PC98

o 02" RxD Driver 2

005 SG
003 TxD
<09 SG

D-sub 9-pin male

a 02 RxD Driver 9

005 sG
03 TxD
w009 SG

rT%JW g

D-sub 9-pin male

stations and the IDs should be set for each driver from “1” to “9” in such a way that the station numbers do not
overlap, using the rotary switch RS-ID on each driver’s front panel. The order of the IDs does not need to be the
same as the order of connection. This setting should also be made before turning the power on.

In multi-channel communication, the host device is assigned to host ID “0.” The drivers should be set as slave -
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7.3 Communication Specifications

[Communication parameters]

Communication method | Start-stop system, text communication
Communication speed 9600 bps

Stop bit 1 bit

Data length 8 bits

Parity None

Terminate CR (both transmission and reception)
Flow control None

[Single channel and multi-channel]

Single channel Multi-channel
Topology Cross Ring
ID Unnecessary Host device 0

Drivers 1t0 9

Destination specification | Unnecessary Add the destination ID at the beginning of the packets

From the host device to drivers: n****CR (n: slave station ID)
From drivers to the host device: On****CR (n: slave station ID)

[Transmission from the host device to drivers]

The number of characters to be transmitted should be 128 letters or less, including the slave station ID,
recognition key, transmission character string, and CR.

Recognition

Single channel key ‘ Transmission character string ‘ CR ‘
Multi-channel Slave Recognition | 1\ mission character string CR
station ID key

[Response from drivers to the host device]

The number of response characters should be 128 letters or less, including 0, slave station ID, recognition key,
transmission character string, and CR.

Single channel Recig;mon ‘ Response character string ‘ CR ‘
Multi-channel ‘ 0 ‘ Slave Recognition ‘ Response character string ‘ CR ‘
station 1D key

[Recognition key]

The recognition key is a function provided so that the host device can recognize that a response is a reply to a
specific transmission by the host device. A maximum of 15 “!”” characters can be included in the recognition key
part. If more than 15 are added, the remainder of the number divided by 16 is processed as the actual recognition
key number.

When the host device transmits a message to a driver and attaches N recognition keys to the transmission
character string, the driver will send a response message back in which it attaches N recognition keys to that
transmission character string. If, for instance, the host device issues a transmission character string to a driver
that does not generate an immediate response, the host device may issue the next transmission character string
before the response is returned. In such cases, it becomes difficult for the host device to recognize to which
transmission character string the response character string returned afterward is issued. In this case, by issuing
transmission character strings with different recognition key numbers, it becomes possible to judge to which
transmission character string a particular response corresponds, simply by obtaining the recognition key number
as the response is received.



[Transmission character string]

Transmission character strings are classified as follows. The details about the @ commands and parameter
commands will be explained separately in Section 7.4, “@ Commands” and Section 7.5, “Parameter

Commands.”

Explanation Receivable status

@ commands

Commands for operating the driver

Receivable status changes
depending on the command.

Parameter
commands

Commands for setting parameters and Receivable status changes
reading parameter/monitor values. depending on the parameter.

[Response character string]

A response character string is structured as follows.

Response
character string

Header | | = Prompt  :Field1 | :Field2  : Field3

L Space, one character

Response character strings are classified as follows.

sTrii?t?rre O part M part Explanation
Normal response character strings to a
General | ROM Number of For the field expression | transmission character string.
fields method; see the note. The number of fields changes depending on

the content of the response.

Error ERROC. W

Error/alarm

Alarm ALMOO.m | code (main)

Error/alarm code (sub)

Response character string to a transmission
character string at error and alarm.
Fields never exists.

Note: In case of a general response the B part of the field is expressed in one of the following ways:

NOIDOR

In case there is no field

Character string expressed in decimal
Binary expression (8, 16, 32 digits)
Hexadecimal expression (2, 4, 8 digits)
Character string

Other than above (character string, etc.)

The following shows some examples of response character strings.

R0OO

R1D Position control bandwidth: 12
R1B  Sensor group signal status: 00010000

ERR30.0
ALM60.0

Servo not ready
Cannot interpret command
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7.4

7.4.1

@ Commands

Command format (@ Coummand | :Field0 | :Field1  :Field2
Command name Command No. No. of fields Response a_t
normal operation
Abort 1 0
Stop 2 0
Start 3 1
R0OO
Error reset 4 0
Homing offset position setting 10 0
Jog move command 1 1

Start @3: Field 0

Start commands begin operating actions other than jog moves. For argument 0, set a numeric value
corresponding to the content of the operation to be performed.

A response is issued when the corresponding operation is complete. In case of operations that do not end by
themselves, such as test operations, perform the next operation without waiting for the response.

Operating action name Command No. of fields
Test operation @3:0 1
Auto-tuning operation @31 1
Homing move @3:3 1
Mechanical setting mode @3:15 1

742 Stop @2

Stop commands are used to end operating actions other than jog moves. They can be issued via the RS232C
interface when the setting of the operation mode has given the main operation authority to the RS232C interface.
The driver’s response to stop commands varies depending on the current operating action. Refer to the table
below.

The response is issued immediately.

Operating action name Driver response
Test operation Ends the operation when the motor returns to the start position.
Auto-tuning operation Ends the operation when the oscillation command to the motor is
completed.
Homing move Immediately decelerate and stop the move, and ends the operation.
Mechanical setting mode | Invalid because this operation cannot be completed (ignored).

743 Abort @1

The abort command stops operating actions other than jog moves. It functions irrespectively of the operation
mode.

Unlike with the stop commands, the motor immediately decelerates and stops, and the operating action is ended
even during an operation that involves movement. When the M function is being executed, the abort command
stops the execution and ends the operating action.

The response is issued immediately.

744 Errorreset @4

The error reset command cancels error statuses of the driver. It functions irrespectively of the operation mode. It
can only be run while in the idle status.

Depending on the error content, there are errors that cannot be canceled or errors that cause the same errors again
immediately after being canceled.

The response is issued immediately.



7.4.5 Homing offset position setting @10

The homing offset position setting command instructs the #29 Offset distance from the home position
parameter to auto-set so that the current motor position will become the position after homing is completed from
the next time. It functions irrespectively of the operation mode. It can only be run while in the id/e status.

When the command is issued, the current command unit command value and the value of the #29 parameter at
that point are added. This value is temporality stored in the #29 parameter.

The response is issued immediately.

7.4.6 Jog move command @11: Field 0

The jog move command is for performing jog operations. This command can be executed in the idle status when
the #217 Jog move operation: RS232C selection parameter is set so that operations are performed via the
RS232C interface.

When field 0 contains “1” a move in the + direction is commanded, when it contains “-1”” a move in the -
direction is commanded, and when it contains “0,” a stop command is issued.

In the idle status, a jog move is performed as commanded by this command. If a start command is issued during
a jog move, the move is immediately decelerated and stopped, after which the operation is started. If the
operation is ended after that, the motor remains stopped regardless of the jog move status before starting the
operation.

The response is issued immediately.

7.4.7 Other convenient commands

Command name Command No. Number of fields Response a.t
normal operation
Status request 0 1 R3H
Software driver reset 96 0 None

[Status request] @0:0

This command notifies the status of the driver. It functions irrespectively of the operation mode. The response is
issued immediately.

Response character string: R3H:driver status:execution program number:execution block number

Driver status

Bit No. Content Value
0 1
0 Operation mode PLC RS232C
1 Servo ready Not ready Ready
2 Operation is being executed Not being executed Being executed
3 Axis operation is being executed | Not being executed Being executed
9 we?ggaerlgi{j?:étmg mode is Not being executed Being executed
16 Error status Not in error status Error status
17 Alarm status Not in alarm status Alarm status
Others | (Reserved)

[Software driver reset] @96

This command is software equivalent to turning the power to the driver off and on.
There is no response.
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7.5 Parameter Commands

Through the use of parameter commands, it is possible to refer to values of parameters and monitor (reference
commands), assign numerical values and variables to parameters (Simple setting commands), and assigning
results of arithmetic operations on numerical values and variables to parameters (calculation result setting
commands). The response is issued immediately.

A reference command issues a transmission character string simply containing a variable given directly by #***.
At normal operation, if a response is generated, a response character string that begins from “R10” and one data
is returned.

In simple setting commands and calculation result setting commands, the left-hand side must be variables
expressed by #***. The right-hand side can be direct numerical values, or it can contain variables such as a
parameter/monitor referred to by #***. The response at normal operation is “R00.”

[Reference commands]

Reads the value of parameter #0] Response character string: R1D O : O

Response character string: R1B O : 00010000

Reads the value of monitor #01

[Simple setting commands]

#400=0O Sets [ to variable #400.
#400=#0 Sets the value stored in #[ to variable #0.

[Calculation result setting commands]

The following operands can be used:

+ Addition
- Subtraction
* Multiplication
/ Division
% Remainder at integer division
#O=0+0 Sets the result of adding O and O to variable #0.
#O=#0O-0O Sets the value obtained by subtracting O from the value stored in #0 to variable #0.
#O =0 *#0O Sets the result of multiplication of O and the value stored in #0 to variable #0.
#O =#0O/#0O Sets the value obtained by dividing the value stored in #0 by the value stored in #0 to
variable #0.
#0O = O%0 Sets the remainder of O divided by O to variable #0O.
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8.1 Overview

The DrvGII PC Utility consists of three components that are accessed from the following menus: “operation

”

menu,” “action menu,” and “data management menu.”
8.1.1 Overview of the Operation Menu

The operation menu contains the following three functions :

e Terminal.
This menu allows you to send and receive character strings to/from the G2 driver (hereinafter referred to as
the “driver”), monitor parameters/monitors as well as errors/alarms, and use parameter/command help.

e Servo control:
This menu allows you to adjust the servo parameters of the motor through auto-tuning and manual tuning. It
also allows you to adjust various compensation filters.

e Oscilloscope:
This function displays graphs of time-series of parameter/monitor values.

8.1.2 Overview of the Action Menu

In the action menu, you can set and display parameters, display monitors, and start or stop actions related to the
operations listed below.

9y

“Homing move,” ‘jog move,” and “Test operation.”

8.1.3 Overview of the Data Management Menu

The data management menu contains the following seven functions:
e Parameter:
This function allows you to save all the parameters to files and register them from files. It also allows you to
edit the machine setting parameters.
e 1O set
This function allows you to set the logical setting of I/O points.
e Pulse setting:
This function allows you to perform various parameter settings related to pulses.
e Absolute precision compensation:
This function allows you to edit, register, and save absolute precision compensation data.
(This setting is valid if the absolute precision option is set to “yes,” with which the absolute precision of the
motor is compensated for the entire circumference.)
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8.2 Installation
8.2.1 Installation under Windows 95/98/98SE/Me/NT4.0/2000

The DrvMII utility (hereinafter referred to as the “PC utility”) runs on Windows 95, 98, 98SE, Me, NT4.0 and
2000. It can be installed via “Add/Remove Programs” under the “Control Panel” in Windows. If an older version
of the PC utility is present, delete it first and then install the new version.

Display the “Properties of Adding/Removing Programs” dialog box and click “Set Up (1).” Then proceed
according to the instructions displayed on the screen. The PC utility setup program starts up.

Proceed with the setup according to the instructions on the screen. A dialog box for determining the directory in
which to install the PC utility appears (see Figure 8.1).

Choose Destination Location E |

Setup will inztall DevGIL_E in the following directon.
Toingtall to thiz directony, click Hest,

Toinstall to a different directony, click Browse and select anather
directaony.

Y'ou can choosze not toinstall DryGIH_E by clicking Cancel to exit
Setup,

" Dreztination Directong

C:A\Program Fileshv'okogawatDrveGl_E Browse... |
Cancel |

Figure 8.1 “Choose Destination Location” dialog box

Click “Browse” to display the “Select Directory” dialog box and select the desired drive and directory. Click
“Next” to display “Select Program Folder” (see Figure 8.2).
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Select Program Folder |

Setup will add program icons to the Program Folder listed below.
Y'ou may twpe a new falder name, ar select ane from the exizting
Folders list. Click Mext to continue.

Program Folders:

E xisting Folders:

Accessones
Internet Explorer
Online Services
Startlp

Y okogawa

¢ Back I MHest > I Cancel

Figure 8.2 “Select Program Folder” dialog box

Select a program folder and click “Next.” The installation begins. Follow the instructions on the screen and
change disks. When the setup is completed, the “Setup Complete” dialog box appear (see Figure 8.3).

Setup Complete |

Setup haz finizhed copying files o yaur computer.
Setup will nowe launch the program. Select your option belaw,

I~ #es, Launch the program fils

Click Finizh to complete Setup.

¢ Bachk I Finizh I

Figure 8.3 “Setup Complete” dialog box

To start the program, select “Launch program file” and click “Finish.” If you do not want to start the program,
just click “Finish.” If you are prompted to restart the computer, simply follow the message and restart it.
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8.2.2 Starting the PC Utility

In order to start the PC utility under Windows, click the “Start” button, “Program,” “Specified program folder,”
and then “YOKOGAWA _E” The “Version Information” dialog box (see Figure 8.4) is displayed for several
seconds, and the PC utility starts up. (By default, the specified program folder is “YOKOGAWA E”)

DirvGll Yersion Infonation Version of the PC utility

DieGI] Version 1.2.4

Copyright () 2000

Yokogawra Precision Corp.

Figure 8.4 “Version Information” dialog box
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8.3 Preparation

Connect the serial port of the PC with the serial port of the driver with a dedicated cable.
(Do not use any of commercially available cables. Since 5V power is being output from the driver as the power
supply for the operation display pendant, a breakdown may occur in the PC if such cable is used.)

8.3.1 Selecting a Communication Port

When you start the PC utility, the “ComPortSelect” dialog box appears in the left side of the screen (see Figure
8.5). Change the setting according to the communication port of the connected PC.

ComPortSelect |

i~ ComPort3
" ComPortd
" ComPorts
™ CamPartéd
" ComPort?

" ComPorts

Figure 8.5 “ComPortSelect” dialog box

Note: Settings made in the “ComPortSelect” dialog box are stored in a file. It is not necessary to make settings
from the next time you start the PC utility. Change the setting as necessary.

8.3.2 Selecting Channels

When you start the PC utility, the “Communication mode” dialog box appears in the upper left corner of the
screen (see Figure 8.6). If you are using one driver, select a single channel, and if you are using multiple drivers,
select multi-channel addresses. (See Chapter 7 for how to make setting on the driver side.)

Mhalti-channel Add

14 07
205 O

a6 9

Figure 8.6 “Communication mode” dialog box

Note: The settings made in the “Communication mode” dialog box are not stored. When the PC utility is started up,
a single channel is always set.
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8.3.3 Displaying Communication Strings

When you start the PC utility, the “Communication string” dialog box appears in the upper right corner of the

screen. (See Figure 8.7.) Any strings that the PC utility sends to the driver as well as any strings received from
the driver are displayed regardless of the menu.

Communication string

- —-> [String sent]

< RD :1 <~ [String received]
-= #l§

=- R1D WelDwerride1:10000
-= #2401

=- E1D EnglishDisplay:1

-= @4

=- RO0O

Figure 8.7 “Communication string” dialog box
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8.3.4 Main Menu

When you start the PC utility, the “MainMenu” dialog box appears (see Figure 8.8). See the following chapters
for how to start the actual operation.

4 MainMenu |
—Operation —DataCtzl
Paramater{ W)
Zervo Cntl(2) LA Set(])
Dzeilloseope(Cr) Fulse Config(F
—dction
Dirivel DN
Exit( ) |
Figure 8.8 “MainMenu” dialog box

8-8



8.4 Operation Menu

8.4.1

Using this menu, you can send and receive character strings to/from the driver, monitor parameters/monitors as
well as errors/alarms, and use parameter/command help.

Terminal

Click “Terminal (T)” under “MainMenu” to display the “Terminal” dialog box (see Figure 8.9).

Terminal mode

Input text field

—Momtor

& Hide(D)

#16

R1D VelOverride] :10000
#201

R1D EnglishDisplay:1
@4

ROO

il " ParamMon(M)

1D Monitor(L)

{7 fzis signal(i)
" Errorfhlamis)

— List

% Hide(L)

" Param help(H)
" Command helpiZ)

/]\ Prev Resend(f)
o]~ Hext Re-cdit(E)
—~ Exit(X)

Figure 8.9

[Sending/receiving character strings]
Enter a character string in the input text field and press the Enter (Return) key. The character string is sent to

1)

2)
3)
4)
5)

“Terminal” dialog box

\ Display

the driver and, at the same time, displayed in the display text area.
When a character string is received from the driver, it is displayed in the display text area.
If you click “Resend (R),” the character string transmitted last time is sent again.

If you click “Re-edit (P),” the character string transmitted last time is displayed in the input text field.
It is possible to display a maximum of ten transmitted character strings in the order of transmission in the
input text field by pressing the T arrow key on the PC keyboard. By pressing the ¥ arrow key, the character

strings displayed by pressing the T arrow key can be displayed in the reverse order.

8-9

text area



E) orvai pe utility

(1)

Parameter/monitor

In the “Terminal” menu, click “Parameter/Monitor (M)” under “Monitor” to display the “Parameter/Monitor”
dialog box (see Figure 8.10).

If the number of a parameter/monitor you want to monitor is entered in the parameter/monitor number text field,
the contents and values of the corresponding parameters are displayed. Up to five parameters/monitors can be
monitored, and they can be switched on and off by clicking their respective switch check boxes (the update cycle
of the parameter/monitor values can be shortened by decreasing the number of parameters to be monitored).

Parameter/monitor number text field

Parameter bonitar

Contents of \ Parameter/monitor
value

parameter/monitor
Figure 8.10 “Parameter Monitor” dialog box



()

I/0O monitor

In the “Terminal” menu, click “l/O Monitor (I)” under “Monitor” to display the “I/O Monitor” dialog box (see

Figure 8.11).

With the “I/O Monitor” dialog box, it is possible to monitor the on/off status of DI and DO points. It displays the
status of electrical I/O signals regardless of the I/O logic setting. For reference of DI and DO numbers and signal

names, see Chapter 6.

DI status
Red: on\IDI
Black: off 76543210

nonexistent
1/0 point

Gray:

DO status

0000000 0
elelelel 1 | 1 B
DOOO0000018
D000 024

a00-031

ao-031

— D

Red: on

Black: off

Gray: nonexistent
1/0 point

Figure 8.11

763543210
el 1 11 1 1 Ji
QOD0D000 8
OOD0D00018
O ODO0D00 024

EED:On,

Select

Selection

S

\ Select DI/DO points to display

“I/0O Monitor” dialog box
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(3) Axis signal status display

In the “Terminal” menu, click “Axis signal status (A)” under “Monitor” to display the “Axis signal status”
dialog box (see Figure 8.12).

Via the “Axis signal status” dialog box, it is possible to monitor the axis status, etc. of the driver.

is sighal status
Diriver ready BT PHATL
Servo realy Eeterence mark Green: on
: 2 Red: off
] S ple dis . .
O Driver cvesload - Serpl disesan Gray: nonexistent signal
Proximity detected O Bt pliidicaom
W ey traval [+ dir SErE e GE L
W ey travel (-] dix el ae I

Figure 8.12 “Axis signal status” dialog box

(4) Error or alarm monitor

In the “Terminal,” click “Error or Alarm (S)” under “Monitor” to display the “Error or Alarm” dialog box (see
figure 8.13).

When an error occurs, this dialog box displays “error message” and shows the error history in the display text
area. When an alarm occurs, it displays “alarm message” and shows the alarm history in the display text area. In
the display text area, the error history is displayed first, and a maximum of 16 errors/alarms is displayed.

Error message Alarm message
L
K
EER15.1 EncoderError = _
EEE15 .2 EncoderErrar / Display text area

EER24 .0 Crreripeed

g o

Figure 8.13 “Error or Alarm” dialog box
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(5) Parameter/monitor help

In the “Terminal” menu, click “Parameter/Monitor help (H)” under “List” to display the “Parameter/Monitor
help” dialog box (see Figure 8.14).

The Parameter/Monitor help can display the contents of a maximum of ten parameters/monitors. If you click
“Prev (P),” parameters/monitors with smaller numbers than the currently displayed parameters/monitors are

displayed. If you click “Next (N),” parameters/monitors with larger numbers than the currently displayed
parameters/monitors are displayed.

Pararneter/Maonitor belp

# 1:+HOT ErorEnable
# 2:-HOT _EmorEnable
# 4:4ccProfeel

# 5:DecProfeel

# 1 TaccTrape=oid

# 8. TdecTrape=coid

# 9 FeedVelomity

# 10:JogVelocity
#11:.0RG-0OT SearchVel
# 1 2:0ORG-0ORG_SearchWel

EreviEl { Hext(H)

Figure 8.14 “Parameter/Monitor help” dialog box

(6) Command help

In the “Terminal” menu, click “Command Help (C)” under “List” to display the “Command Help” dialog box
(see Figure 8.15).

The Command Help can display the contents of a maximum of ten commands. If you click “Prev (P),”
commands with smaller numbers than the currently displayed commands are displayed. If you click “Next (N),”
commands with larger numbers than the currently displayed commands are displayed.

Command Help
@l  ABCORT
@2 STOP

@30 ITART TEST MODE
@3:1 ZTART AUTO TUNING
@33 START ORGRETUEN
@34 START PROGEAM
@37 START MDI

@3:15 START MACHINE SET
i@d ERR REIET

@10 ORGOFFSET

EreviEl { Hext(H)

Figure 8.15 “Command Help” dialog box
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8.4.2 Servo Tuning

(1)

()

This menu allows you to adjust the servo parameters of the motor through auto-tuning and manual tuning in
addition to adjust various compensation filters

Click “Servo Cntl (S)” on “MainMenu” to display the “Servo Tuning” dialog box.

Servo Tuning |
®
Aate Tuning Start(4) | TestModeT)
- *0.001Ee Filtex(F)
Inertia Set Serva Rindity
I 0 *0001Egm 2 3
+0.001Kg U

Vel ain Pos Gain Pos Gain
| 20 Hz | 1 He

10000

PosFeedFowrard  VelFeedFoward — AccFeedFonarard TorgLim

I 0 % I 100 % I 0 % 10000 &g g 4

Figure 8.16 “Servo Tuning” dialog box

Auto-tuning

1) Set the operation mode to the RS232C operation enable mode, and then turn on the power (see Chapter 5).

2) Set the motor to Servo ON (the operations until this point must be made before opening the “Servo Tuning”

dialog box.)

3) Click “Auto Tuning (A)” to start the auto-tuning.

Note: The motor performs reciprocating movements in order to estimate the inertia and weight of the load (the
operation width of the reciprocating movement can be changed in parameter <#32>). Please make sure
that there are no interfering objects within the range of the operation width.

4) After performing reciprocating movement for several times, the estimation of the inertia and weight is

completed and reflected in the parameter for inertia/weight.

By changing the servo stiffness setting parameter, three parameters — the velocity control bandwidth, position

control bandwidth, and position control integral limiter — are changed and thus the servo stiffness changes.

%

Manual tuning

1)  Set the operation mode to the RS232C operation enable mode, and then turn on the power (see Chapter 5).

2)  Set the motor to Servo ON (the operations until this point must be made before opening the “Servo Tuning”
dialog box.)

3) Click “Test Mode (T)” to enter the test mode.

Note: The motor performs small width reciprocating movements (the operation width of the reciprocating

movement can be changed in parameter <#32>). Please make sure that there are no interfering objects in
the range of the operation width.

4) In the test mode, the driver monitors the waveform of the motor position by oscilloscope, etc., and
manipulates three parameters — the velocity control bandwidth, position control bandwidth, and position
control integral limiter — to tune the servo (see Chapter 5 for more details).
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[Other parameters]
*

The three parameters — position feed forward, velocity feed forward, and acceleration feed forward — have no

relation with servo stiffness. They are parameters for adjusting the settling time decrease.

*

(3) Filter setting

The torque limiter parameter should be changed when limiting the motor torque.

Click “Filter (F)”under “Servo Tuning” to display the “Filter” dialog box (see Figure 8.17).
The filter setting is divided into two sections, a first order delay filter setting and a notch filter setting.

1) To set the first order delay filter: Select one from None, 20/80, 30/120, and 40/160.
2) To set the notch filter: Manipulate the frequency setting scroll bar and set.

e Clicking the arrows at either end:

e Clicking between the slider bar and an arrow:
e Dragging the slider bar:

* Refer to Chapter 5 for how to use the filters.

Filter
— First lag Filter{H=)

{* Maone CT—

" 20/R0
= 305120
i~ 40180

—Hatch Filter{H=)

1 1500

2 1500

I
4
i
4

50

The frequency
The frequency
The frequency

changes in steps of one.
changes in steps of ten.
is set to the value at the position to which

the slider bar is moved.

/ Slider bar

> Frequency setting

scroll bar

Figure 8.17 “Filter” dialog box
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8.4.3 Oscilloscope

The oscilloscope displays time-series of parameter/monitor values.

Click “Oscilloscope (O)”under “MainMenu” to display the “Oscilloscope” dialog box.

Note: The parameter/monitor information is obtained automatically from the driver when the “Oscilloscope” dialog
is started. Please wait for a while until it becomes ready for use. (This operation is required only once for the

initial use.)

=CH1 #363vernd 0
CHz #3650 u]
CH3  #322:Perr[pulse] ]
CH4  |#328:Cain u]
| CH1 | CH2 | CH3 | CH4
[ orv | 20000 j| 20000 Ll 5000 j| 1 =]

FOSITION I vl |5 vl I‘j.‘ vl

f

B

ISOURCE |#353:v-: I#‘SES:Vﬂ: I#322:Perr|'_‘pu.lse] I#‘328:Coi.n
L ]
[TmE [100 sopry [ Dateave — Dataload
Conditinn | LogStart

LogStap

Aunta ﬁ Graph Graph 4
AN AN

AcqujsitionStartl T rrnmall
AequisitionStop Exli(g |

12) Vertical axis range /
selection

N

13) Data save 13) Data load
12) Vertical axis range

selection 12) Auto

Figure 8.18 “Oscilloscope” dialog box

\

Simplified terminal




[How to use the oscilloscope]

(1) Click “Log Start” on the “Oscilloscope” dialog box to display the “SetCondition/ELogStart” dialog box
(see Figure 8.19).

SetConditionlELogStart
cnuree // 2) Source selection choice box
fHt  [#14HOT ErrorEnable < x|
foHz  [#2:-HOT_ErrorEnable =]
kHS I#S:CamMaveSeI j
kH4 |#4:.D.C|:Prnfee| j 5) Trigger source

3) Trigger mode

6) Trigger level
— Trigger Tri it
r 7) Trigger position
Mode Edge Eource ICH1 3 / ) Trigger p

1

* Free % Rise [evel I =
¢ Single | | " Fall nsitior I = j / 8) Time

4) Trigger edge /_ o

I I 3 [DIY
Cancel |

Figure 8.19 “SetCondition/ELogStart” dialog box

9) Set/Start

(2) Click the  to select the parameters/monitors you want to display in the “source selection choice box.”
(CH1 to CH4)
(3) Select a trigger mode.
Free: Obtains data immediately without using the trigger.
Single: Obtains data when the trigger conditions are met.
(4) Select a trigger edge. (Valid when the trigger mode is Single.)
(5) Click the  to select a trigger source. (Valid when the trigger mode is Single.)
(6) Enter a trigger level. (Valid when the trigger mode is Single.)
(7) Click the ¥ to select a trigger position. (Valid when the trigger mode is Single.)
(8) Click the  to select a time (horizontal axis). (The unit is msec.)
(9) Click “Set/Start”to return to the “Oscilloscope” dialog box and wait for the completion of data acquisition.
(10) When the data is obtained, “Start Acquisition” becomes active.
(11) Click “Start Acquisition” to extract data from the driver and display it in the “Oscilloscope” dialog box.

Note: If the set trigger conditions are not satisfied and “Start Acquisition” does not become active, click “Log
Stop” and set the trigger conditions again.
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(12) The displayed waveform can be reshaped using “Display position selection” and “Vertical axis range
selection” in the "Oscilloscope" dialog box.

When "Auto” is clicked at this time, the "Display position selection" value is changed to "5," and the
"Vertical axis range selection” value is changed automatically to a value that enables to display the entire
waveform as much as possible without cutting any part of the waveform.

(13) When "Condition and display"” under "Data save" is clicked, the status set in the
"SetCondition/ELogStart" dialog box as well as the values set by "Display position selection" and "Vertical
axis range selection" can be saved by assigning a file name.

In addition, when "Graph” under "Data save" is clicked, the waveform currently being displayed, the status
set in the "SetCondition/ELogStart" dialog box, and the values set by "Display position selection" and
"Vertical axis range selection" can be saved by assigning a file name.

* The status set in the "SetCondition/ELogStart" dialog box as well as the values set by "Display position
selection” and "Vertical axis range selection" are automatically saved in the "oscscope.cnd" file when the
"Oscilloscope" dialog box is closed. When the dialog box is opened next time, it displays the previous setting
values.

(14) When "Condition and display” under "Data load" is clicked, the setting status of the
"SetCondition/ELogStart" dialog box as well as the values set by "Display position selection" and "Vertical
axis range selection" are loaded from files, and then displayed. The waveform is cleared at this time and all
values are set to 0.

In addition, when "Graph” under "Data save" is clicked, the waveform data, the setting status in the
"SetCondition/ELogStart" dialog box, and the values set by "Display position selection" and "Vertical axis
range selection" are loaded from files, and then a waveform is displayed.

Note: If the trigger condition that has been set cannot be established and "Start acquisition" cannot be activated,
click “Log stop"” and set a new trigger condition again.

* The simplified terminal function is provided in the "Oscilloscope" dialog box. Use this function in order to
change parameter values or to start an operation.
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8.5 Action Menu

In the operation menu, you can set and display parameters, display monitors, and start or stop actions related to
the operations listed below.

“Homing move,” “jog move,” and “Test operation.”

Click “Drive (D)” under “MainMenu” to display the “DriveMenu” dialog box (see Figure 8.20).

DriveM enu |

Homing(Q)

JaglT)

Testhode(T)

Figure 8.20 “DriveMenu” dialog box
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8.51 Homing

Click “Homing (O)” in the “DriveMenu” dialog box to display the “Homing” dialog box (see Figure 8.21). If the
connection with the driver is established, the current values of the related parameters are read and can be edited.

Ttart(DN) | Ahort( 4] Terminal(T)
EnReset(E)
HomingFlagPaosition
Measured Vahie 0  Pule
Limmit I 2456 ~| 2114 Pule

Parameter number

cell
Set(3) | SettingValie | ]
\

2)
e -HOT_ErrorEnable o field
#4 & ccProfes] 1]
#5 DecProfes] 1] \\ 1)
H#1 TaccTrapezoid 1000 Parameter content
a5 TdecTrapeznid 1000 cell
#11 ORG-0OT_SearchVel 131072 [
#1232 ORG-0ORG_SearchWel 131072

- Parameter value cell

&= MR Wall 5508

Exit(Z) |

Figure 8.21  “Homing” dialog box
(1) Editing parameters

1) Click the parameter content cell of the parameter to be changed. The current value is displayed in the
changed value text field.

2) Enter a value in the changed value text field and click the Enter (Return) key or click another cell to make the
new parameter value valid.

3) Repeat steps 1) and 2) as necessary and click “Set (S)” to set the changed values in the driver. If there is an
error in the set value, a warning message is displayed and the parameter is read again. Parameters whose
setting values are erroneous will not be changed; therefore the changed parameters should be verified.
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(2) Operation

The motor can be operated when the operation mode is set to the RS232C operation enable mode (see Chapter 5).
(When the RS232C operation disable mode is set, some buttons are disabled.)

[Start]
1) Set the motor to Servo ON (see Chapter 5).
2) Click “Start (D).”
— The measured value of the homing is displayed after the homing operation is finished.

[Abort]
1) Click “Abort (A).”
— The motor decelerates and stops.

[Error Reset]
1) Click “ErrReset (R).”

— Errors that can be recovered are canceled.
[Simplified terminal]

1) Click “Terminal (T).”
2) Send or receive character strings.
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8.5.2 Jog Move

Click “Jog (J)”in the “DriveMenu” dialog box to display the “JogMove” dialog box (see Figure 8.22). If the
connection with the driver is established, the current values of the related parameters are read and can be edited.

JogMore |

Start + () StoplE) TerminaliT] |

Start - (B EnEeset(E]

Set(3) b T I |
Parameter number e —

cell |~ Changed value text
4 AeocProfeel - :
L field
& DecProfeel ol
&7 TaccTrapezoid 1000
Ho TdecTrapezmoid -‘\ 1000
410 |JogVelocity \Dbglzg
T
#15 VelOwerndel o000 ‘\ Parameter content
e T AraTanm Tl il bt \ i cell

\ Parameter value cell
Exit(Z)

Figure 8.22  “JogMove’ dialog box
(1) Editing parameters

1) Click the parameter value cell of the parameter to be changed. The current value is displayed in the changed
value text field.

2) Enter a value in the changed value text field and click the Enter (Return) key or click another cell to make the
new parameter value valid.

3) Repeat steps 1) and 2) as necessary and click “Set (S)” to set the changed values in the driver. If there is an
error in the set value, a warning message is displayed and the parameter is read again. Parameters whose
setting values are erroneous will not be changed; therefore the changed parameters should be verified.
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(2) Operation

The following operation can be performed when jog move is selected via the RS232C interface (see Chapter 5).
(When the main operation mode is set to the PLC main operation mode, some buttons are disabled.)

[Jog move in positive direction]
1) Set the motor to Servo ON (see Chapter 5).
2) Click “Start + (P).”

[Jog move in negative direction]
1) Set the motor to Servo ON (see Chapter 5).
2) Click “Start — (M).”

[Jog stop]
1) Click “Stop (S).”

[Error Reset]
1) Click “ErrReset (R).”
— Recoverable errors are canceled.

[Simplified terminal]
1) Click “Terminal (T).”
2) Send or receive character strings.

8.5.3 Test Operation

To start a test operation, click “TestMode (T)” under “DriveMenu.” This function is the same as the ‘test
operation’ of servo tuning.

Note: The motor performs reciprocating motions with fine width. (The operating width of reciprocating motions can
be changed with the parameter <#31>.) Be sure that there are no obstacles within the range of the
operating width.
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8.6 Data Management Menus

8.6.1 Parameter Manager

This menu allows you to save all the parameters to files and register them from files in addition to edit the
machine setting parameters.

Click “Parameter (M)” under “MainMenu” to display the “Parameter Manager” dialog box (see Figure 8.23).

Parameter Manager |
&

Upload(1r)

Dovmload(D)

Viewr file(¥)

Feset Com(E)

Exit(Z)

Figure 8.23 “Parameter Manager” dialog box

8-24



(1) Editing machine parameters
Click “Machine Parameter Edit (M)” in the “Parameter Manager” dialog box to display the

“MachineParameterEdit” dialog box (see Figure 8.24). If the connection with the driver is established, the
current values of the machine parameters are read and can be edited.

M achineP arameterE dit |

SettingVahue w\ﬂl\
——_ Changed value text
#2101  |EnglishDisplay - field
HA02  [AxisCoordinateDir 1
zgj g;ifih;::fﬂter 2 \\ Pa”rameter content
#205  [MonPlType 1 o
#2068  (ExtCarLmiEn ‘9\
Parameter number 207 | CmdWeight 4 \\
cell #2153 |Vimax 1310720 Parameter value cell
#2128 |[CverloadErmrorEn 1
19 |UseVibFilter 0
#220  [VibFilterFreq 1000
#221  [VemdFilterFreq 1000
H#222 |[OveripeedErrorEn 1=
Set(S) Exit(X)

Figure 8.24 “MachineParameterEdit” dialog box

[Editing]
1) Click the parameter value cell of the parameter to be changed. The current value is displayed in the changed
value text field.
2) Enter a value in the changed value text field and click the Enter (Return) key or click another cell to make the
new parameter value valid.
3) Repeat steps 1) and 2) as necessary and click “Set (S)” to start downloading to the driver. (If you click “Exit
(X),” the parameter values are not changed.)
4) When the downloading is finished, follow the message and reset the driver.
Note: If any erroneous data are set, the parameters that could not be downloaded are displayed. In this case,
reset the driver once and set the parameters again.
Note: In the case of the machine setting parameters, the changed values cannot be updated until you reset the
driver.

(2) Uploading (from the driver to a file)
1) Click “Upload (U)” in the “Parameter Manager” dialog box.

2) Enter the name of the file to which parameters are to be saved. Do not enter a file extension (*.prm); it is
added automatically.

3) Click “Save (S)” to start uploading. If you wish to stop the uploading, click “Cancel.” n
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)

(4)

Downloading (from a file to the driver)

1) Click “Download (D)” in the “Parameter Manager” dialog box.

2) Enter the name of the file to be downloaded to the driver. Do not enter a file extension (*.prm); it is added
automatically.

3) Click “Open (O)”to start downloading. If you wish to stop the downloading, click “Cancel.”

4) When the downloading is finished, follow the message and reset the driver.

Displaying the file contents

1) Click “View file (V)” in the “Parameter Manager” dialog box.

2) Enter the name of the file you want to display. Do not enter a file extension (*.prm); it is added automatically.

3) Click “Open (O)”to begin displaying the file contents in the “Parameter file display” dialog box (see Figure
8.25).

4) If you want to print the file, click “Print (P).”

5) Click “Exit (X)” and return to the “Parameter Manager” dialog box.

View parameter file |

[ROM_Version] =

10 : RFO335E

EE;EEI: % i% Upload information
_puFRom @ ecfl

ExtFRom = 21cl

IFE : 100

[MotorType]

GMLO04ct" - |

Std X

Uploaded

??:ﬁi : 5'%% iDG 11 parameter value
Engl izhDHzpl ay #20l= 1

P sCoordinatedHir wH2ld= 1

UzeF fbMonFHl ter #203= u}

_mdF1 sTwpe #20d= 2
[HemP1 sTipe #305= éﬁ/

ExtCurLmtEn #20E=

CmdWeight #207= 4

m & #213= 131ar7z0

OwerloadErrorEn #2la= 1

UzeWfbFil ter #219= ]

WfbFilterFreg #220= 1000 j

Print(E] ;

Figure 8.25 “Parameter file display” dialog box

(5) Resetting the communication

If the communication with the driver finishes abnormally, click “Reset Com (R)” in the “Parameter Manager”
dialog box to return to the normal status.
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8.6.2 1/O Set

In this menu, you can set the logical setting of DI/DO points (For reference of DI and DO numbers and signal
names, see Chapter 6.).

Click “/O set (I)” under “MainMenu” to display the “I/O configuration” dialog box (see Figure 8.26).

1/0 configuration ___ |

TpLoad(1n)

DevamLioadl D)

I config( L)

Figure 8.26 “I/0O configuration” dialog box
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(1) Logical setting
1) Click “//O config (L)” in the “I/O configuration” dialog box.

2) The “Discrete configuration” dialog box is displayed and the current setting status is read. (The maximum
number of setting statuses that can be displayed at once is 32 points for both DI and DO.)

Discrete configuration |

Checlk  :Positive o
Select

J00-031

Hone  :Hegative

—DI Selection text field

76543210
{2 T2 2 T gl O I T
FEFrVivivI 2
Frrrrrrrs
Frrrrrrirz

Zelaction

Qo0-o031

~D0
76543210

FEVVFII O
rrrrrrrros
Frrrrrrris
Frrrrrrirz

Set(S) Exit(Z)

Figure 8.27 “Discrete configuration” dialog box

3) Click a number you want to display from the selection text field in order to display the logical setting of that
number.
4) Click the check boxes of the I/O points to change the logical setting.
Note: An I/O point with a check mark is set to positive logic (A contact) and an I/O without a check mark is set to
negative logic (B contact).
5) Click “Set (S).”
6) When the setting is completed, follow the message and reset the driver.

(2) Uploading (from the driver to a file)
1) Click “Upload (U)” in the “I/O configuration” dialog box.

2) Enter the name of the file to which I/O configuration is to be saved. Do not enter a file extension (*.ioc); it is

added automatically.
3) Click “Save (S)” to start uploading. If you wish to stop the uploading, click “Cancel.”
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(3) Downloading (from a file to the driver)

1) Click “Download (D)”in the “I/O configuration” dialog box.
2) Enter the name of the file to be downloaded to the driver. Do not enter a file extension (*.ioc); it is added

automatically.
3) Click “Open (O)”to start downloading. If you wish to stop the downloading, click “Cancel.”
4) When the downloading is finished, follow the message and reset the driver.
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8.6.3 Pulse Set
(1)

Pulse setting

1) Click “Puls Config (P)” in the “Main Menu” dialog box.
2) The “Puls configuration” dialog box is displayed and the current setting status is read.

Pulse configuration

Lixis Coordinate Divectory Conumand Weight
IDef'acult vI |4 vI

Conunand Pulse Type

IPLS, IIGH - I

Momtor Pulse Type

-

]|

Figure 8.28

3) Select the parameter from the combobox.

“Puls configuration” dialog box

4) Click “Set (S)” to start downloading the selected parameter to the driver.
5) When the downloading is finished, follow the message and reset the driver.
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Chapter 9
Operation Display Pendant

9.1 Overview

9.2 Features and Part Names
9.3  Switching Displays

9.4  Terminal Mode Display

9.5 Parameter Monitor Display
9.6 Parameter Settings Display
9.7  1/0O Monitor Display

9.8 Special Command Display
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g Operation Display Pendant

9.1

Overview

The operation display pendant (abbreviated as TBX, optional device) should be connected to the CN1 RS232C
communication connector. It is set to the same status as the single channel communication in the RS232C
interface, regardless of the setting status of the rotary switch RS-ID on the front panel.

The following functions are provided for the operation display pendant.

9.2

Numeric keypad ﬁ

Terminal mode display:

In this display, you can send @ commands and parameter commands in the same way as with the RS232C
interface and display response character strings.

Parameter monitor display:

In this display the updated contents of parameters/monitors referred to by #*** can be displayed repeatedly.
Parameter settings display:

In this display, you can make changes to parameters referred to by #***, if they can be written to.

1/0 monitor display:

In this display the updated 1/O status of the PLC interface and the signal status of the TB2 sensor/break can
be displayed repeatedly.

Special command display:

In this display, you can issue common commands in a simple manner.

Program menu display:

In this display, you can edit, copy, and delete programs.

Features and Part Names

Display area
] Upper row: input, display
- Lower row: function key

content display

fo fi f2 f3
f4 fb fé f7
Emergency stop
EMG a 1 1 :Scroll keys
STOP «—— : Cursor keys
Function keys INS :Insert key
- DEL : Delete key
Eﬁﬁ E BS :Backspace key
f4a | fb 6| f7 - : Minus sign, subtraction operator key
— - * : Multiplication operator key
%%/TZQZ 0/_) / : Division operator key
\
(3 5 "6 Shift key
%%%Ek /BS SHIFT If you press another key while
N ~——holding down this key, that key
\1/ 2/ 3/ will have the meaning indicated
- * yZ J\ on the lower part of the key.
Return key

YOKOGAWA 4 Command input, execution
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9.3 Switching Displays

Each display shifts in the order shown in the figure below. When the power is turned on and the operation
display pendant is connected, the initial screen shows the terminal mode display.

Each display of the program menu display can be accessed by selecting edit (EDT), copy (CPY), or delete
(DEL).

N/P (Next/Prev) functions are assigned
; ( W to the f3/f7 keys in each display.
f3 N: To the next display
@ P Terminal mode display f7 P: To the previous display

<#> S/+=/: NIP

4& TF? Parameter monitor display

#001:+HOT_ErrEn
-Mon- DATA N/P

4& fﬁ Parameter settings display

#001:+HOT_ErrEn
-Set- DATA N/P

i'\g fPT I/0 monitor display

PLC 100:xxxxXXXX
-I/O- SEL N/P

4& TFT Special command display

CMD:Abort
-Spc- SEL N/P

e
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9.4 Terminal Mode Display

The terminal mode display allows you to send a character string entered from the keypad to the driver and
display the response character string in the display.
In the example below, “#50” is input in display 2) and the response character string “R1D position
bandwidth:12” is shown in display 3).
In the response character string display, the header part of a response character string (e.g., R00, ALM**, *) is
not displayed. Even though the cursor is not displayed, hidden parts can be horizontally scrolled through and
displayed by pressing the < and — keys.
The cursor is displayed by pressing the input key (a key that allows character input when pressed), or the T and
{ keys. Once it is displayed, you can enter character strings.

1) Initial display f0 <>
_ f18S:
<#>Sl+=/: N/P oo

f3N:

2) During character string input f4 < >:
#50_ 5 +:
<#> S/+ =/: N/P f6:

f7 P:
3) Displaying a response character string 0to9:
-5
Position bandwidth: 12
<#> S/+ =/: N/P INS key:
DEL key:

Characters in < >: # @
F

.f,A,a, M, P, + BS key:

Return key:

Character selection (positive direction)

The character in < > changes at every key press.
Inputs the selected character.

The character in < > is input by pressing this key.
Inputs =.

To the next display

Character selection (opposite direction)

The character in < > changes at every key press.
Inputs +.

Inputs :.

To the previous display

Each character is input.

Shifts the character string one character after the cursor
position and insert a space at the cursor position.
Deletes the character immediately before the cursor. The
cursor does not move the position.

Deletes the character immediately before the cursor and
move the cursor to the position one character before.
Sends the entered character string to the controller.

« and — keys: Moves the cursor on the input character string to the left or

T and | keys:

=/ N/

«°

right.
Moves up and down in the input character string buffer.

Input character string and
response character string
display area

Function key content
display area

16 characters

Input character
‘ string buffer

16 lines

Display part

One line—= |=—

64 characters




9.5 Parameter Monitor Display

The current values of parameters/monitors with the numbers input from the keypad are displayed periodically. It
is not necessary to press the Return in order to set a number.

In the previous example of display 2), parameter number “50” is entered to display the prompt character string of
that parameter/monitor. When the 2 DATA key is pressed here, display 3) appears and displays the current value

of the parameter/monitor.

If a nonexistent number is entered, both the data and comment displays show the comment in display 4).

P f2 DATA: Switches display; to the data display
1) Initial display CMNT: To the comment (prompt) display
#001:+HOT_ErrEn f3 N: To the next display
-Mon- DATA N/P o
f7 P: To the previous display
\—Cursor
2) Displaying comment 0to 9: Each character is entered.
#050: Position bandwidth < and — keys: Moves the cursor on the parameter/monitor
-Mon- DATA N/P number to the left or right.
T and | keys: Increases/decreases the numeric value of

the digit indicated with the cursor.
3) Displaying data

#050: 12
-Mon- CMNT N/P

4) Displaying comment (when a number does not exist)

-Mon- DATA N/P
(CMNT)

Parameter/monitor Data display area
number setting area N\ / Comment display area

#0011 +HOT _ErrEn
~Mon- DATA N/P

\Function key content

display area
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9.6 Parameter Settings Display

This display is for changing the values of parameters.

When you input a parameter number from the keypad, the display shows a prompt for the parameter when
comments are being displayed, and the current value of the parameter when data is being displayed.

When data is being displayed, it is possible to move the cursor to the data setting area using the <— and — keys.
In the data setting area (sign part), it is possible to reverse the sigh by pressing the — key. In the data setting area
(absolute value part), the setting value can be set using the numeric keys as well as the 1 and | keys. When you
press the Return key, the entered data is set as the parameter value of the parameter number (the Return key is
accepted only when data is being displayed).

When the data is set, the setting result is displayed. If it is set normally, the display shows “OK!” If it failed to
set, the display shows “NG! [ERROR ALARM CODE]”. When you press the f2 DATA key, the display switches
to the data display; when you press the numeric keys or the T and 4 keys, it switches to the comment display.
In the previous example of display 2), the parameter number “50” is entered to display the prompt character
string of that parameter/monitor. If the f2 DATA key is pressed here, display 3) appears and displays the current
value of the parameter/monitor. Display 4) shows the status in which the cursor is moved and data is input from
the keypad. When the Return key is pressed here, the setting result is displayed as in display 5).

If a nonexistent number is entered, both the data and comment displays show the comment in display 6). In
addition, if you input a parameter that exists but cannot be written to, the data display (but not the comment
display) changes similarly to display 6).

1) Initial display 5) Displaying setting result
#001:+HOT_ErrEn #050:NG![ALM62.0
-Set- DATAN/P -Set- DATA N/P
Cursor
2) Displaying comment 6) Displaying comment (when a number does not exist)
#050: Position bandwidth #000:---=---==--
-Set- DATA N/P -Set- DATA N/P
(CMNT)
3) Displaying data f2 DATA: Switches display; to the data display
. CMNT: To the comment (prompt) display
#050: 0000000012 f3 N: To the next display
-Set- CMNT N/P f7 P To the previous display
4) Setting data 0to9: Each _character is entered._ _ _
- The sign of the data value is reversed if pressed while the
. cursor is at the data setting area (sign part).
#25(:' OCOI\?I?\IQI??\I?:’B Return key: Sets the input data to the driver.
-oet- < and - key: Moves the cursor in the parameter number setting area and

data setting area (absolute value part) to the left or right.
T and { key: Increases/decreases the numeric value of the digit
indicated by the cursor.

Parameter number

setting area Comment display area

Function key content

display area
Parameter number Data setting area
setting area (sign part) Data setting area
\:4 : f : : " (absolute value part)
#001: 000000000 &]
-Set- (CMNT N/p
\Function key content
display area
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9.7 1/0 Monitor Display

The I/O signal status of the blocks with numbers input from the keypad for the selected 1/O type is displayed
periodically. It is not necessary to press the Return key in order to set a number.

There are three types of I/O that can be selected: “Ctl I,” “Ctl 0,” and “Drv I.” You can switch among them by
pressing the f2/f6 SEL key.

In the previous example of display 2), block number “1” is entered to display the signal status of Ctl DI block 1.
If the f2/f6 SEL key is pressed here, the display changes similarly to display 3) and switches to the Ctl DO

display.
f2 SEL: Switches 1/O signal type (positive direction).
1) Initial display f3 N: To the next display
f6 SEL: Switches 1/0 signal type (opposite direction).
Ctl 100 :50000¢¢XX f7 P: To the previous display
-IIO)\SEL N/P Oto9: Each character is entered.
Cursor <« and — key: Moves the cursor in the I/O signal block
2) Displaying Ctl DI number setting area to the left or right.
T and | key: Increases/decreases the numeric value of the
Ctl 101 - 3X00000XX cil digit indicated by the cursor.
-/O- SEL N/P Block number 0: DIO7 to DIOO
1: DI15 to DIO8
3) Displaying Ctl DO
Ctlo
Ctl 000:XXXXXXXX Block number 0: DO07 to DO00
-I/O- SEL N/P 1: DO15 to DO08

Drv | (Driver input signal status)
Block number 0: DIO7 to DIOO
1: DI15 to DIO8

Signal status display area
0: On

1/0 signal block x : Off

number setting area ‘\‘ 'r—H 0 w‘

‘ ‘ ‘ The signal numbers on a block
PLC 100:XXXXXXO0X increase from the right end
A e e — toward the left: +0, +1, ..... +7.
/O signal type |/ . I/ 0- SEL N;/;P‘
display area \Function key content
display area

Driver input signal status

! DIOO: (Reserved) DI08: (Reserved) :
i DIO1: (Reserved) DI09: (Reserved) i
t DI02: (Reserved) DI10: (Reserved) :
i DIO3: (Reserved) DI11: (Reserved) i
i DI04: Homing detection DI12: (Reserved) i
t DIO5: (+) direction over-travel detection DI13: (Reserved) :
i DIOG: (-) direction over-travel detection DI14: (Reserved) i
i DIO7: (Reserved) DI15: (Reserved) i
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9.8 Special Command Display

In this display, you can transmit selected commands to the controller.

The selection of the commands you can choose from depends on the main operation mode. They can be switched
by pressing the f2/f6 SEL key.

When you select a command from the list and press the Return key, it is transmitted to the controller and the
result of the command is shown in the display. By pressing the f2/f6 SEL key, it is switched to the command
content display.

In the previous example of display 2), command “toModel5” is selected. When you press the Return key, this
command is transmitted to the controller and the result of the command is displayed in display 3).

Command Display
Abort CMD:Abort
Error reset CMD:RstErr
Servo ON CMD:SrvOn
Servo OFF CMD:SrvOff
Mechanical setting operation start | CMD:toMode15
Software driver reset CMD:RstDrive
Motor type request CMD:MotorType
ROM version request CMD:ROM Version
Error status request/refresh CMD:RefErrSts
1) Initial display f2 SEL: Switches command (positive).
. f3 N: To the next display
CgID'AgEr: N/P f6 SEL: Switches command (opposite).
-opc- 7 P: To the previous display

2) Displaying command Return key: Transmits the selected command to the driver.

CMD:toMode15
-Spc- SEL N/P

3) Displaying command result

Mode15 Exec!
-Spc- SEL N/P

Command display area

CMD:RefErrSts
Spo-  SEL /P

A
\Function key content

display area

Command result
display area

Spec SEL N/P

A
\Function key content

display area
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Chapter 10
Maintenance and Inspection

10.1
10.2
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Maintenance and Inspection

10.1 Maintenance and Inspection of the Motor Part

Simple daily checks need be performed on the motor part. Check the motor for excessive noise or abnormal
vibration.
Do not dismount the motor.

If the motor operates abnormally after 20,000 hours of operation or five years since installation, depending on
the environment and conditions used, replace the motor, and also the servo driver if necessary.

10.2 Maintenance and Inspection of the Driver Part

There is no need for a daily maintenance and inspection of the driver part. However, it is prudent to clean the
driver unit periodically to protect it from dust or particles since they may damage insulation.

10.3 Replacing the Battery for Memory Backup

A lithium battery is provided inside the driver in order to store parameter data in memory. The life span of the
lithium battery is normally 20,000 hours.

When the battery reaches the end of its life, an alarm signal will be displayed. When this happens, replace the
battery as soon as possible.

The following describes the procedure used to replace the battery:

1) Back up parameters, programs, cam data and other important data stored in memory to flash ROM before replacing the
battery. (For details on memory backup, see Section 10.4.)

2) Turn OFF the power.

3) Remove the six screws located on the side panel of the driver. (See the figure below.)

4) Replace the battery quickly (within 10 seconds).
5) Check the connection and turn ON the power. If no error is displayed, the battery has been replaced correctly.

Note 1: If a battery error is displayed, it is necessary to reset the system after replacing the battery. In this case,
parameters and other data must be set again.

Note 2: Be sure to use <CR2032> 3V or equivalent battery. Be careful on the front and back orientation of the
battery.
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10.4 Backup and Restore Operations of Driver Memory
Contents

Be sure to back up the driver memory contents in case of the occurrence of problems. If a problem occurs in the
driver memory contents, it may become necessary to initialize (all reset) the driver to the same settings at the
time of shipment from the factory. If the driver memory contents have been backed up in such a case, the driver
memory contents can easily be restored to the factory settings.

10.4.1 Backup Operation

It is recommended to back up the driver memory contents to a file using the PC utility as well as to back up the
driver memory contents to the driver’s built-in flash ROM.

[Backup to a file using the PC utility]

Using the PC utility, back up the driver memory contents to an electronic file in the personal computer. Perform
the following backup operation using the PC utility:

Parameters upload

Programs upload (batch)

Index equal division compensation upload (batch)
Index unequal division upload (batch)

Parts upload (batch)

I/O settings upload

[Backup to the driver’s built-in flash ROM]

Back up the driver memory contents to the on-board flash ROM by copying the driver memory contents to the
driver’s built-in flash ROM in a batch operation.

Set the slide switch on the front panel as shown in the figure below, and turn ON the power. When the CRDY
lamp flashes after several seconds, the backup operation is completed.

@ CRDY: LED that flashes when backup is properly completed.
DVNASERV ERR: LED that flashes when backup is not properly completed.
RS ID ll I_{f)- g
E ®| e 2 SW1 slide switch
SRV DS 7
& lBusy™ . Only bit 1 and bit 4 are ON; bit 2 and bit 3 are OFF.
1|0 O F/g AXIS |
o -
swi |l @) com \
A1=2} S
—o0 P
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Maintenance and Inspection

10.4.2 Restore Operation

The restore operation uses either of the backup data that was copied to a file via the PC utility or that was copied
to the driver’s built-in flash ROM. Perform either of the following restore operations:

[Restore using the PC utility]

Using the PC utility, restore the backed up driver memory contents to an electronic file in the personal computer
to the driver. Perform the following restore operation using the PC utility:

Parameters download

Programs download (batch)

Index equal division compensation download (batch)

Index unequal division download (batch)

Parts download (batch)

I/O settings download

[Restore from the driver’s built-in flash ROM]

Restore the driver memory contents from the on-board flash ROM by copying the driver memory contents to the
driver’s built-in flash ROM in a batch operation.

Set the slide switch on the front panel as shown in the figure below, and turn ON the power. When the CRDY
lamp flashes after several seconds, the restore operation is completed.

[DYNASERV

CRDY: LED that flashes when backup is properly completed.

@

ERR: LED that flashes when backup is not properly completed.

e
~|lle e
=z -] .
l @los || b
rsip || 1 P41% L/
pu— @{ - )
savos || O 7 SW1 slide switch
]| @ Jaum/ Only bit 2 and bit 4 are ON; bit 1 and bit 3 are OFF.
1({ O /g
swi [{ bl @||com
4 [z}

2 ON
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10.5 Motor Problems and Corrective Actions

When an abnormality occurs during motor operation, first check the LED display as well as the error display

LED (7 segments) on the front panel of the driver.
If the cause of the problem cannot be determined by the indication of the LED display, take an appropriate
corrective action as provided below.

If the driver is still not be able to return to a normal operating condition despite corrective actions taken, stop

operating the drive and contact us.

Problem

Possible cause

ltem(s) to be inspected

Corrective action

connections

4 No AC power is being supplied. | Check the wiring. Turn on the power.
@ The servo ON terminal is set to
H. Inspect. Setto L.
The motor does not ¢ ghﬁ Sgrvg C.)N dlsabled(SRVDS) Inspect. Release the button.
servo-lock. utton is being pressed.
4 Position control bandwidth,
velocity control bandwidth, Adjust to the proper value(s)
e S Inspect. :
and/or position integral limiting or perform auto-tuning.
value are too small.
Check to see if the Reduce the load or replace
4 Motor is overloaded. motor operates without | a motor with higher torque if
any load. the motor starts.
Refer to the connection
The motor does not | € Incorrect external wiring Inspect the wiring. diagram and connect
start. correctly.
& Position control bandwidth,
velocity control bandwidth, | Adjust to the proper value(s)
PR L nspect. :
and/or position integral limiting or perform auto-tuning.
value are too small.
Check the motor Refer to the connection
4 Improper connections connections in phases |diagram and connect
The motor rotation A, B, C, and GND. correctly.
is unstable. . Check the model If the combination is
4 Incorrect motor/driver model . .
S numbers on the rating |incorrect, change to the
combination e
nameplates. correct combination.
Check if the ambient .
4 Ambient temperature is too high. |temperature is above Lower the amblenz
temperature to 45°C or less.
The motor 45°C.
overheats. Check to see if the Reduce the load or replace
4 Motor is overloaded. motor operates without | a motor with higher torque if
any load. the motor starts.
4 Improper mounting Mounting screws are Tighten the screws.
loosened.
Check for abnormal .
Abnormal sounds . L Motor replacement is
4 Bearing problem sound and vibration
are generated. . necessary. (Contact us.)
from the bearings.
& Mounting base vibration Check the mounting Reinforce the mounting
base. base.
. Check the model If the combination is
4 Incorrect motor/driver model . . .
N numbers on rating incorrect, change it to the
combination T
nameplates. correct combination.
Motor torque is too | ® Motor is overloaded. C_heck the OVl error | Review the operation.
small. signal. Reduce the load.
¢ Position control bandwidth,
velocity control bandwidth, | Adjust to the proper value(s)
e S nspect. :
and/or position integral limiting or perform auto-tuning.
value are too small.
. Check the model If the combination is
4 Incorrect motor/driver model . . .
N numbers on rating incorrect, change it to the
combination Y
Motor runs out of nameplates. correct combination.
control. Check the Refer to the connection
& Improper connections motor/encoder diagram and connect

correctly.
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Specifications

11.1 Standard Specifications

(1) DM Series Motor

A Series
Item Unit DM1200A |DM1150A |DM1100A |DM1050A
00*1 00*1 00*1 00*1
Maximum output torque N-m (kgf-m) | 200 (20) 150 (15) 100 (10) 50 (5.0)
Rated number of revolutions
Motor (100/200V) rps 0.5/1.0 1.0/1.0
M . . Encoder resolution p/rev 4,096,000
driver | Rotational —
o Repeatability accuracy Sec +1
positioning
Absolute accuracy Sec +15
Rotor inertia kg-m? 167 x 10° | 142 x10° [ 119x10° | 96 x 10
Allowable axial Positive N (kgf) 4x10* (4 x10%)
load Negative 9 2x10° (2 x 109)
Allowable moment load N-m (kgf-m) 400 (40)
Axial displacement | Positive mm/N 2x10°(2x10%)
Motor | “7 < -
rigidity Negative (mm/kgf) 3x10°(3x109)
. . rad/ N-m 4x107
Moment displacement rigidity (rad/kgf.m) (4 x 109)
Mass kg 29 24 19 14.5
Height (refer to dimension diagram) mm 188 163 138 113
B Series
Item Unit DM1075B |DM1060B |DM1045B |DM1030B |DM1015B
00*1 00*1 00*1 00*1 00*1
Maximum output torque N-m (kgf-m) | 75 (7.5) 60 (6.0) 45 (4.5) 30 (3.0) 15 (1.5)
Rated number of revolutions
(100/200V) rps 1.0/2.0 1.0/1.5 1.0/2.0 1.5/2.0 2.0/2.0
Motor Encoder plrev 2,621,440
+ resolution
dri . —
river Rotgyor?al Repeatability Sec +1
positioning accuracy
Absolute Sec +15
accuracy
Rotor inertia kg-m? 27 x10° | 23x10° [ 19x10° | 15x10° | 12x10°
Allowable axial Positive N (kgf) 3x10* (3 x 10°%)
load Negative 9 1x10° (1 x 109
Allowable moment load N-m (kgf-m) 200 (20)
Axial displacement | Positive mm/N 2.5x10° (2.5 x10%)
Motor | "7, -
rigidity Negative (mm/kgf) 3x10°(3x10%)
. . rad/ N-m 1x10°®
Moment displacement rigidity (rad/kgf.m) (1x 107
Mass kg 14 12 9.5 7.5 5.5
Height (refer to dimension diagram) mm 194 168 143 118 92.5




Motor model name

DM1004BOF-20*1 | DM1004COF-20*1

Maximum torque (N-m) 4

Maximum number of revolutions (rps) 2.5

Encoder resolution (p/rev) 2,621,440

Absolute accuracy (sec) Note
Repeatability accuracy (sec) +3

Axial rotational deflection (um),., 10

Radial rotational deflection (um),., 10

Rotor inertia (kg-m?) 55x103 | 25x10%
Withstand load (N) 50

Mass (kg) 3 | 3

Note: [1: A/Absolute accuracy +20 sec, B/Absolute accuracy +60 sec



Specifications

(2) DR Series Motor

A Series
Item Unit DR1400 |DR1300 |DR1200 |DR1150 [DR1100 |DR1050
A00*1 A00*1 A00*1 A00*1 A00*1 A00*1
Maximum output torque N-m (kgf-m) | 400 (40) | 300 (30) | 200 (20) | 150 (15) | 100 (10) | 50 (5.0)
Rated number of revolutions
Motor | (100/200V) rps 0.25/0.5 0.5/1.0 1.0/1.0 | 1.5/1.5
+ Encoder resolution p/rev 1,638,400
driver i ili
Rot_apor?al Repeatability Sec +3
positioning | accuracy
Absolute accuracy Sec +30
Rotor inertia kg-m? 400x107% | 340x10° | 285x10® | 230x10° | 200x10° | 180x10®
Allowable axial Positive 4 x 10% (4 x 10%)
. N (kgf) ; 3
load Negative 2x10* (2 x 10%)
Allowable moment load N-m (kgf-m) 400 (40)
ot Qi);iSIIacement Positive mm/N 2x10%(2x10%)
PO | igidity Negative (mm/kgf) 3x10° (3 x 10%)
. . rad/ N-m 4x107
Moment displacement rigidity (rad/kgf-m) (4 x 109
Mass kg 65 55 45 36 31 26
cI;|_e|ght (refer to dimension mm 358 304 250 212 185 158
iagram)
B Series
Item Unit DR1060 |DR1045 |[DR1030 |DR1015 |DR1008
B00*1 B00*1 B00*1 B00*1 B00*1
Maximum output torque N-m (kgf-m) | 60 (6.0) | 45(4.5) | 30 (3.0) | 15(1.5) | 8(0.8)
Rated number of revolutions
Motor | (100/200V) rps 1.01.5 | 1.0/2.0 | 1.5/2.0 2.0/2.0
+ Encoder resolution p/rev 1,015,808
driver Rotgpor?al Repeatability Sec +3
positioning | accuracy
Absolute accuracy Sec +45
Rotor inertia kg-m? 33x10° [ 26 x 10° | 24 x 10° | 21 x 10° [ 15 x 10°
Allowable axial Positive N (kgf) 3 x10% (3 x 10%)
load Negative 9 1x10° (1 x 10°)
Allowable moment load N-m (kgf-m) 200 (20)
i " -6 -5
oo g\i)s;?llacement P03|t|Ye mm/N 3x 10-6 (3 x 10_5)
rigidity Negative (mm/kgf) 4 x10° (4 x 10%)
. - rad/ N-m 2x10°
Moment displacement rigidity (rad/kgf-m) (2 x 109
Mass kg 15.5 13.0 11.0 9.0 6.0
Helght (refer to dimension mm 207 179 151 123 85
diagram)
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E Series

Item Unit DR1250E |DR1220E |[DR1160E |DR1130E |DR1100E
00*1 00*1 00*1 00*1 00*1
Maximum output torque N-m (kgf-m) | 250 (25) | 220 (22) | 160 (16) | 130(13) | 100 (10)
Rated number of revolutions
Motor | (100/200V) rps 0.5/1.0 1.0/1.5
+ Encoder resolution p/rev 1,228,800
driver Rotational Repeatability Sec 13
positioning | accuracy
Absolute accuracy Sec +45
Rotor inertia kg-m? 185 x 10° | 170 x 10° | 140 x 10° [ 125 x 10° | 100 x 10°
Allowable axial Positive N (kgf) 4x10* (4 x10%)
load Negative 2x10* (2 x 10%)
Allowable moment load N-m (kgf-m) 400 (40)
Motor | AXial displacement | Positive mm/N 2x10°(2x10%)
rigidity Negative (mm/kgf) 3x10° (3 x10%)
Moment displacement rigidity (rraa(?//k’;%-rrnn) (j ;( 18;)
Mass kg 48 44 36 32 26
Height (refer to dimension diagram) mm 355 327 271 243 210
E Series
Item Unit DR1070E |DR1030E
00*1 00*1
Maximum output torque N-m (kgf-m) | 70 (7.0) 30 (3.0)
Rated number of revolutions
Motor | (100/200V) rps 1.5/2.0 1.5/2.0
+ Encoder resolution p/rev 1,228,800
driver Rotational Repeatability Sec 3
positioning | accuracy
Absolute accuracy Sec +45
Rotor inertia kg-m? 85x10° | 72x10°
Allowable axial Positive N (kgf) 4 x10* (4 x 10%)
load Negative 2x10* (2 x 10%)
Allowable moment load N-m (kgf-m) 400 (40)
Motor | Axial displacement | Positive mm/N 2x10%(2x10%)
rigidity Negative (mm/kgf) 2x10%(3x10%)
Moment displacement rigidity (rraag//kglf'.r:q) (2 ;(( ]8;)
Mass kg 22 18
Height (refer to dimension diagram) mm 183 156




0% T T

Specifications
(3) DR/5000 Series Motor
5000 E Series 5000 B Series
Item Unit DR5100E |DR5070E |DR5070B |DR5050B |DR5030B
00*1 00*1 00*1 00*1 00*1
Maximum output torque N-m (kgf-m) | 100 (10) | 70 (7.0) 70 (7.0) 50 (5.0) 30 (3.0)
Rated number of revolutions oS 20 /4.0
Motor | (100/200V) P : :
+ Encoder resolution p/rev 638,976 557.056
driver Rotg‘.uor?al Repeatability Sec +4 +5
positioning | accuracy
Absolute accuracy Sec +90 +90
Rotor inertia kg-m? 125 x10° [ 100 x 10° [ 37 x10° | 34x10° | 27 x10°
Allowable axial Positive 4 x 104* (4 x 10%) 3x10* (3 x 10°%)
- N (kgf) 7 3 4 3
load Negative 2x10* (2 x10% 1x10* (1 x10%
Allowable moment load N-m (kgf-m) 400 (40) 200 (20)
Axial displacement | Positive mm/N 2x10°% (2 x 10%) 3x10% (3 x10%)
Motor | “79 -
rigidity Negative (mm/kgf) 3x10° (3 x10%) 4x10° (4 x10%)
Moment displacement rigidity rad/ N-m 4x 10-; 2x10°
(rad/kgf-m) (4 x107°) (2x10%)
Mass kg 32 26 18.0 16.0 13.5
Height (refer to dimension diagram) mm 243 210 240 212 184
(4) Motor Environment Specification
Current derating curve
Motor Comment (2kW driver only)
Ambient | Temperature |0 to 45°C 50% 7
operating Humidit 20 to 85% Should have no 45%
conditions y R.H condensation. <., 40% —
Ambient | Temperature |-20 to 85°C 3
storage Hurnidit 20 to 85% Should have no ']
conditions | "4M'AY R.H condensation. 2 30%
. I T
Operating environment No corrosive gases and dust 3 25%
should be present. e
© 20%
&
(%]
10%

0°c 10°C 20°C

T
30°C

T
40°C 50°C 60°C

Ambient operating air temperature

(5) Driver Part (General Specifications)
Type 500W type 2kW type

uOOooOoOoOooAO-+00_ * *

Model name UOOOOOO0O0BO-*00_ uoOooooookOo-+00_ uoooooooLo-+00_
100 to 115V | 200 to 230V | 100 to 115V | 200 to 230V | 100 to 115V | 200 to 230V

Input power supply voltage AC AC AC AC AC AC

putp PRIy VOTAQ® | 4 10%, -15% | + 10%, -15% | + 10%, -15% | + 10%, -15% | + 10%, -15% | + 10%, -15%

50Hz/60Hz 50Hz/60HZz 50Hz/60Hz 50Hz/60Hz 50Hz/60Hz 50Hz/60Hz

Maximum current

consumption (KVA) 0.8 3.4 3.4

Ambient operating air o . .

temperature and humidity 0 to 50°C, 20 to 90% RH, without condensation

Ambient storage air o . .

temperature and humidity -20 to 85°C, 20 to 90% RH, without condensation

Operating environment No corrosive gases and dust should be present.

Mass (kg) 1.7 3.6 | 3.2

* Input voltage 100 to 115V AC: 1, 200 to 230V AC: 2

Note: The 20A-type driver requires the derating as indicated in the figure above for the current square duty,
depending on the ambient temperature during operation. (For motors of DM1000A series, DR1000A series,
DR1000E series, and DR5000E series)
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(6)

Driver Function Specifications

Item

Specifications

Higher interface

RS232C interface (single channel communication, multi-channel communication)
Controller interface (pulse train position command)

Mechanical input
signal

Homing signal, (+) direction hardware over-travel signal, (-) direction hardware over-travel
signal, emergency stop input signal

Mechanical input
signal

Brake signal (can be switched between clamp and dynamic brake applications with a
parameter)

Encoder resolution
(position command
resolution when

Rotating type  DM1000A series ; 4096000 pls/rev (1024000 pls/rev)
DM1000B series ; 2621000 pls/rev (655360 pls/rev)
DM1004B/C ; 2621000 pls/rev (655360 pls/rev)
DR1000A series ; 1638400 pls/rev (819200 pls/rev)
DR1000B series ; 1015808 pls/rev (507904 pls/rev)

DM1000E series ; 1228800 pls/rev (614400 pls/rev)

shipped) DR5000B series ; 557056 plc/rev (278528 pls/rev)
DR5000E series ; 638976 pls/rev (319488 pls/rev) stiffness series: 0.5 um,
Linear LM1/2; 0.25 um (0.25 um)
LM3/5; 0.5 um (1.0 um)
I-PD position control (position: integral proportional control, velocity: proportional control)

Method Various feed forward functions (position, velocity, acceleration)

Various standard filters (velocity command filter, velocity feedback filter, first order delay filter)

Optional filter (notch filter 2 channels)

Position control bandwidth:1 Hz to 32Hz, velocity control loop width: 5Hz to 200Hz

Position integral limiter setting

Various feed forward percentages (position, velocity, acceleration)

Various standard filter settings (velocity command filter bandwidth, velocity feedback filter
Control enable/disable, bandwidth, first order delay filter setting)
part Optional filter setting (notch filter bandwidth)

Adjustment *1) Calculates proportional gain and acceleration feed forward gain of the velocity control part
automatically based on measurement by the auto-tuning operation or manual setting of
the load inertia/weight with respect to the settings of velocity control bandwidth and
acceleration feed forward percentage.

*2) Calculates position control bandwidth, velocity control loop bandwidth, and position
integral limiting value automatically during execution of the auto-tuning operation or by
manual setting of the servo stiffness

Acceleration/decelerat
ion control

Trapezoidal move: Acceleration curve and deceleration curve can be selected individually.
Acceleration time or deceleration time can be selected individually (with respect to the
maximum velocity).

*3) Real time override possible, interlock possible

Operation function

Follows the position command from the controller interface when none of the operations listed
below is being performed.

Operation . Pulse train .
Controller interface RS232C interface

Homing operation O O

Test operation O O

Auto-tuning O O

Jog move X O

Protection functions

Encoder/resolver error, power module error (over-voltage and over current), main power
supply error, overload, maximum velocity, excessive position deviation, hardware over-travel,
software over-travel (only for linear coordinate)

Support software PC utility running under Windows (optional)

Others Possible to connect the operation display pendant (optional)
Analogue signal monitor (velocity, general, torque/thrust command)
For general monitoring, what is shown by the monitor can be selected by setting (position error,
test operation response, position command value, current position value, position command
Monitor differential value)

Digital signal monitor (settling signal)
Monitoring internal information by higher interface
Error and alarm display on a 7-segment LED




(Bl Specifications

11.2 Torque - Speed Characteristics

Output torque (N-m)

Output torque (N-m)

100-115 VAC power supply 2) Type B
1) Type A
AL 80 DMI0758
DMI1200A T ——
200 4 70 S~
T ———] <
£ DMITE0A \ DMI080B ) \
Z 150 " =
3 o ~X \\ z \\ \
S i 107 2 S {omEs <N
‘g- ‘_‘--"—\ g \\ \ \
= TSI TR ET—
3 . |omiosa SN g W
R ——— 2 gpjOMI0s08
- 3 e == N
0 0.5 1.0 o bh
No. of revolutions (rps) DMI0i5B8 \
3) DM1004B/C 10 ===
5
0 0.5 1.0 1.5 2.0
4 DM1004B/C No. of revolutions (rps)
E 3
4
S N
g e \ ‘/
X
3 \
0 ;
1.0 2.0 2.5
No. of revolutions (rps)
(2) DR Series
—— 200-230 VAC power supply
100-115 VAC power supply 1) Type B 2) Type A
450
80 | ) E?f‘MuﬂA
1 oRicsos wol
50| DRI MEB— = aolDRIB0A
4. _ >
o 1oRIE j? 250 \
x]oRi0sE ] LALLE
JDRITGE b IR
i 5 5 DRIEA
0 3 DRIIAT ..
No. of revolutions (rps) 100 DRIG50A S iy
S A mar—
0%g 0.5 1 75
No. of revolutions (rps)
3) Type E 4) Type 5000B/E
| RSI00E | ‘ [
psg {ORIZ0E | | s ‘ i !
DRI2A0E--. | % f
Ry N A
200 e £ 33 DRS070E N
| DRIBE | \ z 0| DRET0B BN
" oaEE - REICEE L
100 ] BRTT00E - S w R
R 3 DR5030B
DRI070E g -
501 DR1030E © & \% -
10 >
0 |
0 0.5 o 0 20 70 70 50

(1) DM Series

—— 200-230 VAC power supply

No. of revolutions (rps)



11.3 External Dimensions (Unit: mm)

(1) DM Series Motor

1) Type A
6-M8 screw depth 10 L (Refer to standard specification) 18
(Equal circular divisioné* e 6-M6 screw depth 15 48
0.2 1075
Stator
—d
d o
% ©
=
I i °
% |35
o
8|3 == |© W
el e rA ! AU Y I o ofe
L] g
[9¥)
0 o/ ®
o O
'_| O o
(26.5) e o e
[ . Encoder cable
Rotor .
/ (300)
Motor cable (¢10.1)
2) Type B
6-M8 screw depth 8 L (Refer to standard Stator
{Equal circular division) specification) 8 8
0.2 11+§ / 6:M6 screw depth 8 _ '
——t - (Equal circular division ¢ 104+0.2
—T]
32 © ©
s
W y / Q
g8 .
oA S P GV Yz B
@l L T Z3% |
A i) Lo
S )
02 S
5 cu
RSY 3 S
= ya | (26.5)
(300) Encoder cable (¢8.5)
Rotor 1
Motor cable (10, 1)
3) DM1004B/C
<DM1004C> <DM1004B>
6-M4 screw depth 6
4-¢ 7 hole (Equal circular division)
77405 150 7 —
6-M4 screw depth 6 070 4.5 hole 1 0 oy 450 ‘
3 17
$ 8 depth of counter bore 5 3 ‘ Lia PR
Herisert effective screw < Equal circular division) -
Length 4 (Equal circular \6” ] f
division) P o 1 N
([P | N h
' 212840, PO O [
=) i :
BT E < | !
: ) J 8| = SIS )
T g
] g
Encoder cable  (47.5) Q =
10 Motor cable  (#1.1x4) u
4-Rb5 Motor cable

(p11%x4)



(Bl Specifications

()

1) Type A

DR Series Motor

6-M8 screw depth 12 (Equal circular division)

Rotor Stator
Motor cable (¢ 3.2 x 4)
L (Refer to standard specification
6-M8 screw depth 12
0.2 | ]+2 (Equal circular division)
’-|<——-— 9
W
T 1 | IR EEE] £ ACEEDELE &
[ee]
88| @ 88 @
| 77| £ 77
0|5 Qi . A
| s s
~ @
@

6-M8 screw depth 12

(Equal circular division)

—

L (Refer to standard specification)

9 (300)

Encoder cable {@6.8)

Rotor

Stator 6-M8 screw depth 12 (Equal circular division)

5+0.2

=

(¢78) hole’

6-M6 screw depth 9
(Equal circular division)

]_I #120258% l
R

Motor cable (3.2 X4)

L (Refer to standard specification)

4+0.2

<

[<]
“lgs| 2 L
ol 28| .
1175 |
[Ta) =i JTe]
SHE %
SR

4) Type B (DR1008B only)

6-M5 maximum depth 5
Equal circular division) 85 +1

7 (300) Encodercable  (¢6.8)
Rotor
Stator
Motor cable {¢3.2>%4)
\ g+e
0 6-M6 ew depth
\ Equal circular division)
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Specifications
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11.4 Restrictive Conditions for the Frequency of Repeated

Operations (DR5000B Series Only)

When running and stop operations are performed repeatedly on DYNASERV DR5000B series (DR5030B,
5050B, 5070B) because of a high number of rated revolution, some restrictions may apply based on the
characteristic of the motor and the driver with respect to the frequency of repeated running and stop operations.
Consider those restrictions carefully when using the motor.

(1) Restrictions on the motor

The operating conditions under which the motor rotates and stops repeatedly are set assuming that the motor is
mounted on a metal stand, and the ambient temperature is 45°C.

When the motor is operated repeatedly with a cycle of acceleration, uniform speed, deceleration and stop, if the
load conditions and the operation time are set as shown in Figure 11.1, it is necessary to satisfy the equations
below.

In addition, if either the average speed (number of revolutions) or the current duty is known, the other can simply
be obtained from the graph shown in Figure 11.2.

The motor, current and speed can actually be measured by the oscilloscope function (see Chapter 8) of the PC
utility. Verify them with the monitor numbers listed below.

#365 Present velocity value
#369 Present current value (A/D)

n® = Velocity duty

n® = Current duty

I1, I2, I3 = Current (A)

Nr = No. of revolutions (rps)
tcy = Cycle time (msec)

t1, t2, t3 = Time (msec)

Nr 1 .
nP="5  (t+2t+t3) x5y x 100 Equation (1)

€ (PP o -
n- = (el +l) x 5;; < 100 Equation (2)

n®+2.6-n1°<103  Equation (3)

‘qc‘J (Figure 11.1) (Figure 11.2)  Average velocity/current duty
g I simplified graph
1
s |7 | "_ (rps) (%)
= 1 T — —
sl — T
L] : ] ] " //
o b g B
MINRZ ; % N
' H 1 > /]
' ' 3+ 60F
— H H o '4/
o 0 H . b~
gg| ]S 2N
= ! i 4
53| | VR Z
-l : ’
: : 1F 20 >
| g
ter ///’
! L 0+ 0%~ T T T T T
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Specifications

<Example>
NR =4 (1ps)
Li=13=9(A)
2=3(A)
t1 =t2 =13 = 1/4tcy

When calculating from the above setting example,
4
ne=> (%tCY +%tCY +thcy) X St_ICY x 100
2
35 x100=40
81 9 81 1
ne=( TtCY +ZtCY +TtCY) X 35510y < 100
_ 17100
~ 500 1
When substituting the above into equation (3),

40 +2.6 x19=98 <103

Therefore, the result satisfies the equation, and the setting is deemed to be correct.

(2) Restrictions on the driver

The repeat frequency caused by the driver is restricted by the heat generation of the driver’s built-in regenerative
resistor. If a repeated operation is performed using the pattern as shown in Figure 11.3, the repeat frequency, as
shown in Figure 11.4, is restricted by the load inertia using the number of revolutions as a parameter.

If the load inertia exceeds 1 kgm?, or if it is necessary to use on DYNASERV DR5000B series (DR5030B,

5050B, 5070B) outside of the limits, please contact Yokogawa.

(Figure 11.3)

t Maximum velocity

Velocity

SUNI—" . Time

Repeat frequency = [times/min]

tcy

11-14

100

Repeat frequency times/min

80

60

40

20

(Figure 11.4)
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Parameter details STD1

1 Enables the over-travel error function in the + direction Always
Minimum value: 0 Long: +fyayn—p OT z7-ayay
Maximum value: 1 +HOT _ErrorEnable
Initial value: 0 Short: +HOT_ErrEn
Unit: None +HOT_ErrEn

Specify whether or not to enable an error when the over-travel signal in the + direction is detected while commanding to
move the axis in the + direction.

0: Does not enable an error.

1: Enables an error.

2 Enables the over-travel error function in the - direction Always
Minimum value: 0 Long: -kyapn—p OT zj-z2pay
Maximum value: 1 -HOT_ErrorEnable
Initial value: 0 Short: -HOT_ErrEn
Unit: None -HOT_ErrEn

Specify whether or not to enable an error when the over-travel signal in the - direction is detected while commanding to
move the axis in the - direction.

0: Does not enable an error.

1: Enables an error.

4 Selecting the acceleration type Always
Minimum value: 0 Long:  W))iAy aytsh)
Maximum value: 1 AccProfeel
Initial value: 0 Short:  1)/74y a9
Unit: None AccProfeel

Select the acceleration type during trapezoidal move.
0: Constant acceleration

1: S shaped

5 Selecting the deceleration type Always
Minimum value: 0 Long: 7 V)iV avtvh)
Maximum value: 1 DecProfeel
Initial value: 0 Short: 7 V)54V 1
Unit: None DecProfeel

Select the deceleration type during trapezoidal move.
0: Constant deceleration

1: S shaped

7 Acceleration time during a trapezoidal move Always
Minimum value: 1 Long: Tacc # A/ v
Maximum value: 9999 TaccTrapezoid
Initial value: 1000 Short: Tacc ¥ 1/4
Unit: msec TaccTrapez

Specify the acceleration time required for velocity change for the maximum velocity during trapezoidal move.

8 Deceleration time during a trapezoidal move Always
Minimum value: 1 Long: Tdec ¥ 4744} 9y
Maximum value: 9999 TdecTrapezoid
Initial value: 1000 Short: Tdec # {74
Unit: msec TdecTrapez

Specify the deceleration time required for velocity change for the maximum velocity during trapezoidal move.



9 Feeding Velocity Always

Minimum value: 0 Long: #7)JJ1
Maximum value: 16000000 FeedVelocity
Initial value: Motor dependent Short:  #7))}N
Unit: Axis command unit/sec FeedVel

Specify the feeding velocity.
For trapezoidal move: Specify the feeding velocity.
For cam move: Specify the feeding velocity (peak velocity).

10 Jog Velocity Always
Minimum value: 0 Long: v a/ 40
Maximum value: 16000000 JogVelocity
Initial value: Motor dependent Short: V' a7 )J1
Unit: Axis command unit/sec JogVel

Specify the feeding velocity in jog mode.

11 Over-travel search velocity during a homing move Always
Minimum value: 1 Long: ORG-OT #-F4/)J/}
Maximum value: 16000000 ORG-OT_SearchVel
Initial value: Motor dependent Short: ORG-OT-VEL
Unit: Axis command unit/sec ORG-OT-Vel

Specify the velocity when executing over-travel signal search move in homing mode. This parameter is invalid if the
over-travel signal search is not executed.

12 Homing operation: Home sensor proximity signal search Always
velocity
Minimum value: 1 Long: ORG-}/& yi-F47077 N
Maximum value: 16000000 ORG-ORG_SearchVel
Initial value: Motor dependent Short: ORG-ORGVel
Unit: Axis command unit/sec ORG-ORGVEel

Specify the velocity to search the home proximity signal in homing mode. This parameter is invalid if the origin
proximity signal is not used.

13 Homing operation: Home sensing feed velocity 1 Always
Minimum value: 1 Long: ORG-/ /7/=v¥%))1 1
Maximum value: 16000000 ORG-Z Vel1
Initial value: Motor dependent Short: ORG-Z_Vel1
Unit: Axis command unit/sec ORG-Z_Vel1

Specify the velocity when performing the first home sensing move in homing mode. The velocity set here is also used
as the feed velocity when performing the following moves in addition to performing the first home sensing move.
Excessive move for the second home sensing move

Excessive move for home sensing after a home sensing move

Homing move after a home sensing move

15 Homing operation: Origin position offset feed velocity Always
Minimum value: 1 Long: ORG-17ty MM ut/))s N
Maximum value: 16000000 ORG-OffsetVel
Initial value: Motor dependent Short: ORG-OffVel
Unit: Axis command unit/sec ORG-OffVel

Specify the velocity when executing origin offset move in homing mode. This parameter is invalid if the origin offset is
0.



16  Velocity override percentage 1 Always
Minimum value: 0 Long: JJM A=~ 34M 1
Maximum value: 20000 VelOverride1
Initial value: 10000 Short: V #-»" 74} 1
Unit: 1/100 % VelOvrrid1

Specify override 1 for feeding velocity.

20 Homing direction Always
Minimum value: 0 Long: ORG-/ v7/7y%kyay
Maximum value: 1 ORG-Direction
Initial value: 0 Short: O-OrgDir
Unit: None O-OrgDir

Specify the homing direction (origin proximity signal search direction) in homing mode.

0: - direction
1: + direction
21 Enable/Disable the over-travel signal under the homing Always

mode

Minimum value: 0 Long:
Maximum value: 1

Initial value: 0 Short:
Unit: None

Specify whether or not to execute the over-travel signal search in homing mode.
0: Disables the over-travel signal search.
1: Enables the over-travel signal search.

25 Homing operation: Origin inside selection

ORG-OT vva"yviay
ORG-OT_SignalUse
O-OT_Use
O-OT_Use

Always

Minimum value: 0 Long:
Maximum value: 1

Initial value: 1 Short:
Unit: None

ORG-/" /7v/9Fh™ vty
ORG-InsideSelect
O-Inside

O-Inside

If the home sensor proximity signal is used in homing mode, specify whether the Z signal inside the home sensor
proximity signal is used as the origin or the Z signal outside the home sensor proximity signal is used as the origin.

0: The Z signal outside the home sensor proximity signal is used as the origin.
1: The Z signal inside the home sensor proximity signal is used as the origin.

27  Enabling the homing flag position error

Always

Minimum value: 0 Long:
Maximum value: 1

Initial value: 1 Short:
Unit: None

ORG-} /" ffx7-2pay
ORG-DogErrorEnable
O-DogErrEn
O-DogErrEn

When the homing mode is completed, an error or warning is generated when the relationship between the origin flag

position and motor Z-phase position is as follows.

0: Valid
1: Invalid

29 Offset distance from the Home position Always
Minimum value: -9999999 Long: ORG-#7ty M )3y
Maximum value: 9999999 ORG-Offset
Initial value: 0 Short: O-Offset
Unit: Axis command unit O-Offset

Specify the origin offset amount in homing mode.



31 Operation width under testing mode Always

Minimum value: 0 Long: TEST-} i
Maximum value: 9999999 TestWidth
Initial value: Motor dependent Short:  FAM WY
Unit: Axis command unit TestWidth

Specify the operation width in test mode.

32  Operation width under Auto-tuning Always
Minimum value: 1 Long: A _TUNE-} 74/
Maximum value: 9999999 A-TUNE-Width
Initial value: Motor dependent Short:  AT-} 7w
Unit: Axis command unit AT-Width

Specify the operating range in auto-tuning mode.

33 Maximum acceleration/deceleration under Auto-tuning Always
Minimum value: 100 Long: A TUNE-Tacc #44 (F
Maximum value: 9999 A-TUNE_TaccMax
Initial value: 9999 Short: AT-TaccMax
Unit: msec AT_TaccMax

Specify the maximum value of acceleration/deceleration time in auto-tuning mode.

34 Initializing the acceleration/deceleration time while under Always
Auto-tuning
Minimum value: 100 Long: A_TUNE-Tacc Va*f
Maximum value: 9999 A-TUNE_Tacclni
Initial value: 1000 Short: AT-Tacclni
Unit: msec AT_Tacclni

Specify the initial value of acceleration/deceleration time in auto-tuning mode.

38 Servo stiffness settings Always
Minimum value: -3 Long: &2yt tyiA
Maximum value: 5 ServoRigidity
Initial value: 3 Short: - 27y
Unit: None ServoRigit

Specify the servo stiffness. (The larger the number is specified, the stronger the servo stiffness becomes. However, the
motor vibrates more.)
1: Velocity control width: 30Hz Position control width: 7Hz
2: Velocity control width: 40Hz Position control width: 10Hz
Velocity control width: S0Hz Position control width: 12Hz
Velocity control width: 60Hz Position control width: 15Hz

W

5: Velocity control width: 70Hz  Position control width: 17Hz

45 Position settling pulse width 2 Always
Minimum value: 0 Long: AFt474 Pls2
Maximum value: 32767 CoinWidth Pls2
Initial value: Motor dependent Short: (74 P2
Unit: pulse CoinWidth P2

Specify the setting width to be used for position settling check and position settling wait in the axis position control
section.
This parameter is used when the position settling width 2 has been selected.



46  Position settling pulse width 3 Always

Minimum value: 0 Long: AFt{74»" Pls3
Maximum value: 32767 CoinWidth PlIs3
Initial value: Motor dependent Short: (74" P3
Unit: pulse CoinWidth P3

Specify the setting width to be used for position settling check and position settling wait in the axis position control
section.
This parameter is used when the position settling width 3 has been selected.

47 Position settling pulse width 4 Always
Minimum value: 0 Long: AFt474 Pls4
Maximum value: 32767 CoinWidth Pls4
Initial value: Motor dependent Short: (74" P4
Unit: pulse CoinWidth P4

Specify the setting width to be used for position settling check and position settling wait in the axis position control
section.
This parameter is used when the position settling width 4 has been selected.

48 Position control bandwidth 2 Always
Minimum value: 1 Long: AFEA* a4{(*2
Maximum value: 32 PosControlFreg2
Initial value: 2 Short:  (F441% 2
Unit: Hz PosFreq2

Specify the position control bandwidth of the axis position control section. This parameter is set automatically by either
executing auto-tuning operation or changing the "servo stiffness settings" parameter.
This parameter is used when the position control bandwidth 2 has been selected.

49  Velocity control bandwidth 2 Always
Minimum value: 5 Long: J/M A% ai{(% 2
Maximum value: 200 VelControlFreq2
Initial value: 30 Short: )M #{4%2
Unit: Hz VelFreq2

Specify the control bandwidth of the velocity control section. This parameter is set automatically by either executing
auto-tuning operation or changing the "servo stiffness settings" parameter.
This parameter is used when the velocity control bandwidth 2 has been selected.

50 Position control bandwidth 1 Always
Minimum value: 1 Long: AFE4% ai{{*1
Maximum value: 32 PosControlFreq1
Initial value: 1 Short:  (F441% 1
Unit: Hz PosFreq1

Specify the position control bandwidth of the axis position control section. This parameter is set automatically by either
executing auto-tuning operation or changing the "servo stiffness settings" parameter.
This parameter is used when the position control bandwidth 1 has been selected.

51  Velocity control bandwidth 1 Always
Minimum value: 5 Long: JJIM 4% ai{{% 1
Maximum value: 200 VelControlFreq1
Initial value: 20 Short: )7} #{4% 1
Unit: Hz VelFreq1

Specify the control bandwidth of the velocity control section. This parameter is set automatically by either executing
auto-tuning operation or changing the "servo stiffness settings" parameter.
This parameter is used when the velocity control bandwidth 1 has been selected.



53  Position integral limiting value Always

Minimum value: 0 Long: AFtX77 /Yivs
Maximum value: 4999999 PoslintegralLimit
Initial value: 10000 Short:  t¥7 /) 3v}

Unit: None PosIntLim

Specify the limiter value of the position error integrator in the axis position control section. Specify a smaller value
when a wind-up condition occurs during axis operation. This parameter is set automatically by either executing auto-
tuning operation or changing the "servo stiffness settings" parameter.

54  Position feed forward percentage Always
Minimum value: 0 Long: AF74=}N 747-} _%
Maximum value: 126 Position_FF_%
Initial value: 90 Short: (7 FF_%

Unit: % Inch_FF%

Specify the position feed forward of the axis control section.

55 Velocity feed forward percentage Always
Minimum value: 0 Long: /M 74=F 7371 _%
Maximum value: 126 Velocity FF_%
Initial value: 100 Short:  JJ} FF_%

Unit: % Vel_FF%

Specify the velocity feed forward.

56  Acceleration feed forward gain Always
Minimum value: 0 Long: 4/ 74=F740-F %
Maximum value: 200 Accelaration_FF_%
Initial value: 0 Short: 1)/} FF_%

Unit: % Acc_ FF%

Specify the acceleration feed forward. This parameter calculates the internal gain based on the load inertia/load mass.

58 Positioning settling pulse width 1 Always
Minimum value: 0 Long: AF474»" Pls1
Maximum value: 32767 CoinWidth Pls1
Initial value: 1 Short:  (FtA74\" P1
Unit: pulse Coin_widthP1

Specify the settling width to be used for position settling check and position settling wait in the axis position control
section.
This parameter is used when the position settling width 1 has been selected.

59 Position current value filter frequency Always
Minimum value: 1 Long:  AFF A AFT4VEVANRY
Maximum value: 200 PfbMonFilteFreq
Initial value: 10 Short: PfbFilFrq
Unit: Hz PfbFilFrq

Specify the position current value filter frequency. The position current value filter functions when the Using position
current value filter parameter is set to “Use.” This filter does not function for the position information that is fed back to
the position control part.



61 Position settling signal chattering processing count Always

Minimum value: 1 Long: COIN F¢4)v7" h420
Maximum value: 100 COIN_ChatterVolume
Initial value: 1 Short: COIN_j42y

Unit: None COIN_Vol

Specify the chattering count when a position settling signal is generated. If the absolute values of position deviations
(values after being filtered in case a position deviation filter is used) continue to be shorter than the position settling
width for the specified number of times, a position settling signal will be formed. Once any of the absolute values
becomes out of such range, a position settling signal will not be formed.

The check cycle is 2 msec.

65 Value causing an error detection in the (+) or CW direction Always
Minimum value: 1 Long:  AF~AY Avva)F+
Maximum value: 999999 PosDevErrLimit+
Initial value: 999999 Short:  (FAA) Iy b+
Unit: pulse PerrLim+

Specify the + direction detection value when an excessive position deviation error occurs.

66 Value causing an error detection in the (-) or CCW Always
direction
Minimum value: -999999 Long:  AFA/AE AV a)F-
Maximum value: -1 PosDevErrLimit-
Initial value: -999999 Short:  AFAA) Iy h-
Unit: pulse PerrLim-

Specify the - direction detection value when an excessive position deviation error occurs.

68 Torque limit percentage Always
Minimum value: 0 Long: MWy —tv7-v”
Maximum value: 10000 TorgLimit_%
Initial value: 10000 Short: /U3y %

Unit: 1/100 % TorgLimit%

This parameter can limit the torque or thrust.

69 Axis velocity monitoring gain (digital monitor) Always
Minimum value: 0 Long: J/} =4/ {/(Digital)
Maximum value: 8§ VelMonitorGain(Dig)
Initial value: 0 Short: VdigMon_G
Unit: None VdigMon_G

Specify the axis velocity monitoring gain of the velocity monitor when controlling the digital velocity.
0: 6.55V /32768 digits at digital detection velocity

6.55V /16384 digits

6.55V / 8192 digits

6.55V /4096 digits

6.55V /2048 digits

6.55V /1024 digits

6.55V /512 digits

6.55V /256 digits

6.55V/ 128 digits

AN AR S



70  Analog monitor selection

Always

Minimum value: 0 Long: 7fn/) t=htsh)
Maximum value: 5 AnalogMonitorSelect
Initial value: 4 Short: A Mon t/%)
Unit: None A_MonSel

Select the content to be output to the analog monitor.

0: Position deviation [pulse]

1: Test operation response [pulse]

2: Position command value [pulse]

3: Current position value [pulse]

4: Position command differential value (command velocity) [pps]
5: Current position differential value (current velocity) [pps]

71 Axis positioning error monitoring gain (analog monitor) Always
Minimum value: 0 Long: AF~AAE=IS AV
Maximum value: 8§ PerrMonitorGain
Initial value: 0 Short: PerrMon_G
Unit: None PerrMon_G

Specify the position deviation monitoring gain of the analog monitor.

0: 6.55V /32768 pulses
1: 6.55V /16384 pulses
2: 6.55V /8192 pulses
3: 6.55V /4096 pulses
4: 6.55V /2048 pulses
5: 6.55V /1024 pulses
6: 6.55V /512 pulses
7: 6.55V /256 pulses
8: 6.55V/ 128 pulses

72 Test operation monitoring gain (analog monitor) Always
Minimum value: 0 Long:  7xbb o244
Maximum value: 8 TestMonitorGain
Initial value: 0 Short: PerrMon_G
Unit: None PerrMon_G

Specify the test operation response monitoring gain of the analog monitor.
0: 6.55V /32768 pulses

6.55V /16384 pulses

6.55V / 8192 pulses

6.55V /4096 pulses

6.55V / 2048 pulses

6.55V /1024 pulses

6.55V / 512 pulses

6.55V /256 pulses

6.55V/ 128 pulses

PRI



73 Position monitoring gain (analog monitor) Always

Minimum value: 0 Long:  [FE=}) 4y
Maximum value: 14 PosMonitorGain
Initial value: 0 Short:  pPosMon G
Unit: None PosMon_G

Specify the position monitoring (position command value and current position value) gain of the analog monitor.
0: 6.55V /4194304 pulses
6.55V /2097152 pulses
6.55V / 1048576 pulses
6.55V / 524288 pulses
6.55V /262144 pulses
6.55V /131072 pulses
6.55V / 65536 pulses
6.55V /32768 pulses
6.55V /16384 pulses
6.55V / 8192 pulses
10 6.55V /4096 pulses
11:6.55V / 1024 pulses
12:6.55V / 512 pulses
13:6.55V / 256 pulses
14:6.55V/ 128 pulses

\°°°\'Q\U"'>‘*’NH

74  Position differential value monitoring gain (analog Always
monitor)
Minimum value: 0 Long: )/} =45 4y
Maximum value: 7 VelMonitorGain
Initial value: 0 Short:  velMon G
Unit: None VelMon_G

Specify the position differential value monitoring (position command differential value and current position differential
value) gain of the analog monitor.
0: 6.55V /8192000 pulses
6.55V /4096000 pulses
6.55V /2048000 pulses
6.55V /1024000 pulses
6.55V /512000 pulses
6.55V /256000 pulses
6.55V / 128000 pulses
6.55V / 64000 pulses

A R ey

75  Velocity monitor selection (digital monitor) Always

Minimum value: 0 Long: /I =4tv}/(Digital)
Maximum value: 1 VelMonSel(Digital)
Initial value: 0 Short:  VelMonSelD
Unit: None VelMonSelD

This parameter switches the velocity monitoring output content when controlling the digital velocity.
0: Velocity monitor
1: Velocity monitor AC

89  Brake turn OFF delay time upon Servo ON Always
Minimum value: 0 Long: K4/ 7 V%4791
Maximum value: 2000 TimeSrvOn_toBrkOff
Initial value: 0 Short: TimeBrkOff
Unit: msec TimeBrkOff

Specify the delay time from servo ON to brake OFF.

90 Advanced Brake turn ON before Servo OFF Always
Minimum value: 0 Long: & 47V 7 v—*tvFzy
Maximum value: 000 TimeBrkOn_toSrvOff
Initial value: 0 Short: TimeBrkOn
Unit: msec TimeBrkOn

Specify the advanced time for brake ON before servo OFF.



91 TBX_EMG Servo status Always

Minimum value: 0 Long: TBX_EMG_#-% ¥ ayi{
Maximum value: 5 TbxEmgServoCondition
Initial value: 0 Short: TbxEmg #-#
Unit: None TbxEmgServ

Specify the servo status of the motor when EMG from TBX is executed.
When operating the built-in controller axis:

0:
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5:

Maintains the servo status after the axis operation stops (low level).

Turns the servo OFF after the axis operation stops (low level).

Stops the axis operation (low level) and turns the servo OFF immediately.
Maintains the servo status after the axis operation stops (high level).
Turns the servo OFF after the axis operation stops (high level).

Stops the axis operation (high level) and turns the servo OFF immediately.

When performing the higher controller follow-up:

0: Switches to the built-in controller, and maintains the servo status after a deceleration stop.

1: Switches to the built-in controller, and turns the servo OFF after a deceleration stop.

2: Switches to the built-in controller, performs a deceleration stop, and turns the servo OFF immediately.

3: Switches to the built-in controller, and maintains the servo status after an immediate stop.

4: Switches to the built-in controller, and turns the servo OFF after an immediate stop.

5: Switches to the built-in controller, performs an immediate stop, and turns the servo OFF immediately.

93 IFB_EMG Servo status Always

Minimum value: 0 Long: IFB_EMG_#-F ¥ 1744
Maximum value: 5 IfbEmgServoCondition
Initial value: 0 Short:  IfbEmg #-F
Unit: None IfbEmgServ

Specify the servo status of the motor when executing EMG from the interface board.
When operating the built-in controller axis:

0:
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5:

Maintains the servo status after the axis operation stops (low level).

Turns the servo OFF after the axis operation stops (low level).

Stops the axis operation (low level) and turns the servo OFF immediately.
Maintains the servo status after the axis operation stops (high level).
Turns the servo OFF after the axis operation stops (high level).

Stops the axis operation (high level) and turns the servo OFF immediately.

When performing the higher controller follow-up:

0:

D

Switches to the built-in controller, and maintains the servo status after a deceleration stop.

Switches to the built-in controller, and turns the servo OFF after a deceleration stop.

Switches to the built-in controller, performs a deceleration stop, and turns the servo OFF immediately.
Switches to the built-in controller, and maintains the servo status after an immediate stop.

Switches to the built-in controller, and turns the servo OFF after an immediate stop.

Switches to the built-in controller, performs an immediate stop, and turns the servo OFF immediately.



94  Position command differential value excessive error Always
processing type

Minimum value: 0 Long: Over_dScmd x7—va)§(7"
Maximum value: 5 Over_dScmdErrorType
Initial value: 1 Short: OVP_ErTyp

Unit: None OVP_ErrTyp

Specify the processing type when a position command differential value excessive error occurs.
When operating the built-in controller axis:
0: Maintains the servo status after the axis operation stops (low level).
Turns the servo OFF after the axis operation stops (low level).
Stops the axis operation (low level) and turns the servo OFF immediately.
Maintains the servo status after the axis operation stops (high level).
Turns the servo OFF after the axis operation stops (high level).
5: Stops the axis operation (high level) and turns the servo OFF immediately.
When performing the higher controller follow-up:
0: Switches to the built-in controller, and maintains the servo status after a deceleration stop.

AW N =

1: Switches to the built-in controller, and turns the servo OFF after a deceleration stop.

2: Switches to the built-in controller, performs a deceleration stop, and turns the servo OFF immediately.

3: Switches to the built-in controller, and maintains the servo status after an immediate stop.

4: Switches to the built-in controller, and turns the servo OFF after an immediate stop.

5: Switches to the built-in controller, performs an immediate stop, and turns the servo OFF immediately.

95  Over-travel error function in the + direction processing Always

type
Minimum value: 0 Long: +Hot_x7-valj(7’
Maximum value: 5 +Hot_ErrorType
Initial value: 1 Short: +Hot ErrTyp
Unit: None +Hot_ErrTyp

Specify the processing type when an over-travel error in the + direction occurs.

When operating the built-in controller axis:

0: Maintains the servo status after the axis operation stops (low level).

Turns the servo OFF after the axis operation stops (low level).
Stops the axis operation (low level) and turns the servo OFF immediately.
Maintains the servo status after the axis operation stops (high level).
Turns the servo OFF after the axis operation stops (high level).

5: Stops the axis operation (high level) and turns the servo OFF immediately.
When performing the higher controller follow-up:

0: Switches to the built-in controller, and maintains the servo status after a deceleration stop.
Switches to the built-in controller, and turns the servo OFF after a deceleration stop.
Switches to the built-in controller, performs a deceleration stop, and turns the servo OFF immediately.
Switches to the built-in controller, and maintains the servo status after an immediate stop.
Switches to the built-in controller, and turns the servo OFF after an immediate stop.
Switches to the built-in controller, performs an immediate stop, and turns the servo OFF immediately.

AW N ==
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96  Over-travel error function in the - direction processing Always

type
Minimum value: 0 Long: -Hot z7-Vval44(7
Maximum value: 5 -Hot_ErrorType
Initial value: 1 Short: -Hot ErrTyp
Unit: None -Hot_ErrTyp

Specify the processing type when an over-travel error in the - direction occurs.

When operating the built-in controller axis:

0: Maintains the servo status after the axis operation stops (low level).

Turns the servo OFF after the axis operation stops (low level).
Stops the axis operation (low level) and turns the servo OFF immediately.
Maintains the servo status after the axis operation stops (high level).
Turns the servo OFF after the axis operation stops (high level).

5: Stops the axis operation (high level) and turns the servo OFF immediately.
When performing the higher controller follow-up:

0: Switches to the built-in controller, and maintains the servo status after a deceleration stop.

AW N =

1: Switches to the built-in controller, and turns the servo OFF after a deceleration stop.

2: Switches to the built-in controller, performs a deceleration stop, and turns the servo OFF immediately.

3: Switches to the built-in controller, and maintains the servo status after an immediate stop.

4: Switches to the built-in controller, and turns the servo OFF after an immediate stop.

5: Switches to the built-in controller, performs an immediate stop, and turns the servo OFF immediately.

98 Deceleration time for immediate stop during trapezoidal Always

move
Minimum value: 1 Long:  Tdec # A/ {*a074Y
Maximum value: 9999 TdecTrapezHighAbort
Initial value: 1 Short:  TdecT_High
Unit: msec TdecT_High

Specify the deceleration time required to change the velocity from the maximum velocity when stopping immediately
during a trapezoidal move.

106 Settling wait enable Always
Minimum value: 0 Long:  t{7{vFzyay
Maximum value: 1 CoinEnable
Initial value: 1 Short: (5 vFaray
Unit: None CoinEnable

Specify whether or not to execute a settling wait for the move followed by positioning when the axis move operation is
completed. For the move that is not followed by positioning, the settling wait is not executed regardless of this
parameter setting. The settling wait is executed in homing mode regardless of this parameter setting.

0: Does not execute settling wait.

1: Executes settling wait.

152 First order delay compensator setting Always
Minimum value: 0 Long: AFV t/Vvkvay
Maximum value: 3 CompfFilterSel
Initial value: 0 Short:  (FV/ 1)V
Unit: None FilterSel

Specify the first order delay compensator.
0: No first order delay compensator
1: 20Hz/80Hz
2: 30Hz/120Hz
3: 40Hz/160Hz



153 Notch filter: Frequency 1 selection Always

Minimum value: 50 Long:  /yF74Wpvaunin 1
Maximum value: 1500 NotchFilterFreq1
Initial value: 1500 Short:  /yFyanan 1
Unit: Hz NotchFreqg1

Specify the frequency of notch filter channel 1 for the driver equipped with the notch filter option. This parameter is no
valid for the driver without the notch filter option.

154 Notch filter: Frequency 2 selection Always
Minimum value: 50 Long:  /JyF74Wpvanniy 2
Maximum value: 1500 NotchFilterFreq2
Initial value: 1500 Short:  /yFVauniy 2
Unit: Hz NotchFreqg2

Specify the frequency of notch filter channel 2 for the driver equipped with the notch filter option. This parameter is no
valid for the driver without the notch filter option.

155 Load inertia/load mass Always
Minimum value: 0 Long: 7/ _J or M
Maximum value: 200000 Load_J or M
Initial value: 0 Short: 75 J or M
Unit: 1/1000kgm? or 1/1000kg LoadJ_or_ M

Specify the load inertia or load mass mounted on the motor. If an auto-tuning operation is executed, the measured value
will be set automatically.

201 Selection of English/Japanese display While in machine setting mode
Minimum value: 0 Long: x{z tany t/h)
Maximum value: 1 EnglishDisplay
Initial value: 0 Short: {2 tayy’

Unit: None EnglishDsp

Specify whether English display or Japanese display is used.
0: Japanese display
1: English display

202 Coordinate (+) direction setting While in machine setting mode
Minimum value: 0 Long: ¥ tayyftfkyay
Maximum value: 1 AxisCoordinateDir
Initial value: 1 Short: 4 taykyay
Unit: None AxCoordDir

Specify the coordinate system direction.

0:
1:

203 Using position current value filter While in machine setting mode
Minimum value: 0 Long: PfbMonFilter ¥37
Maximum value: 1 UsePfbMonFilter
Initial value: Motor dependent Short:  PfbFil ¥37
Unit: None UsePfbFil

Specify whether or not to use a filter to generate the position current value. However, the filter will not function for the
position information that is fed back to the position control part, regardless of the setting of this parameter.

0: Do not use.

1: Use.



204 Command pulse type While in machine setting mode

Minimum value: 0 Long: VWA VAT

Maximum value: 2 CmdPIsType
Initial value: 2 Short: CmdPIsType
Unit: None CmdPIsType

Specify the position command pulse type.
0: PUA_IN:UP, SDB_IN:DOWN
1: PUA IN:A, SDB IN:B
2: PUA IN:PLS, SDB_IN:SIGN

205 Monitor pulse type While in machine setting mode
Minimum value: 0 Long: =4 WA
Maximum value: 1 MonPIsType
Initial value: 1 Short: MonPIsType
Unit: None MonPIsType

Specify the position monitor command pulse type.
0: UA_OUT:UP, DB_OUT:DOWN
1: UA OUT:A, DB OUT:B

206 Enabling current limit external input While in machine setting mode
Minimum value: 0 Long: ExtCurLmtEn
Maximum value: 1 ExtCurLmtEn
Initial value: 0 Short: ExCurLmtEn
Unit: None ExCurLmtEn

Specify whether or not to perform a current limit according to the current limit external input signal.
0: Do not perform.

1: Perform.
207 Simplified scaling weighted data While in machine setting mode
Minimum value: 1 Long: YWAFEIVF
Maximum value: 64 CmdWeight
Initial value: 4 Short:  YW(FE )
Unit: None CmdWeight

Specify how many pulses a single command unit equals to during a simplified scaling operation. Specify in a power of
2(eg,1,2,4,8,...).

213 Axis maximum velocity While in machine setting mode
Minimum value: 1 Long: (¥ AJJN
Maximum value: 16000000 Vmax
Initial value: Motor dependent Short:  #(F ()}
Unit: Axis command unit/sec Vmax

Specify the maximum velocity during operation. The actual maximum velocity is determined by the smaller value of
this parameter or the maximum velocity [axis command unit/sec] converted from the maximum velocity [rps, mps]
determined by the motor and driver. This maximum velocity value is displayed on the monitor.

218 Enables error when over-load occurs While in machine setting mode
Minimum value: 0 Long: At—n m=} zj-anay
Maximum value: 1 OverloadErrorEn
Initial value: 1 Short: OVL_ErrEn
Unit: None OVL_ErrEn

Specify whether or not to process as an error when over-load occurs.
0: Does not process as an error.
1: Processes as an error.



219 Velocity feedback filter use While in machine setting mode

Minimum value: 0 Long: VibFilter ¥y
Maximum value: 1 UseVfbFilter
Initial value: 0 Short:  VfbFil vav
Unit: None UseVfbFil

Specify whether or not to use a filter for the velocity information that is fed back to the velocity control part.
0: Do not use.

1: Use.
220 Velocity feedback filter bandwidth While in machine setting mode
Minimum value: 50 Long: VibFilter #{{%
Maximum value: 1000 VfbFilterFreq
Initial value: 1000 Short: VfbFilFreq
Unit: Hz VfbFilFreq

Specify the bandwidth of a filter to be applied to the velocity information that is fed back to the velocity control part.
The velocity feedback filter functions when the Using velocity feedback filter parameter is set to "Use. "

221 Velocity command filter bandwidth While in machine setting mode
Minimum value: 50 Long: VcmdFilter #41%
Maximum value: 1000 VemdFilterFreq
Initial value: 1000 Short: VcmdFilFrg
Unit: Hz VemdFilFrg

Specify the bandwidth of a filter to be applied to the velocity command value that is an output from the position control
part.

222 Enables error when over-speed occurs While in machine setting mode
Minimum value: 0 Long: A—n AL =} z7-anay
Maximum value: 1 OverSpeedErrorEn
Initial value: 1 Short: OVS_ErrEn
Unit: None OVS_ErrEn

Specify whether or not to process as an error when over-speed occurs.
0: Does not process as an error.
1: Processes as an error.

224 Enables error when excessive position deviation occurs While in machine setting mode
Minimum value: 0 Long:  AFA/¥hp fx7-apay
Maximum value: 1 OverPerrErrorEn
Initial value: 1 Short: OVPe_ErrEn
Unit: None OVPe_ErrEn

Specify whether or not to process as an error when an excessive position deviation occurs.
0: Does not process as an error.
1: Processes as an error.



227 Over-speed error processing type While in machine setting mode

Minimum value: 0 Long: A1 At —p xi-va)iq7
Maximum value: 5 OverSpeedErrorType
Initial value: 1 Short: OVS_ErrTyp
Unit: None OVS_ErrTyp

Specify the processing type when an over-speed error occurs.
When operating the built-in controller axis:

0:
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5:

Maintains the servo status after the axis operation stops (low level).

Turns the servo OFF after the axis operation stops (low level).

Stops the axis operation (low level) and turns the servo OFF immediately.
Maintains the servo status after the axis operation stops (high level).
Turns the servo OFF after the axis operation stops (high level).

Stops the axis operation (high level) and turns the servo OFF immediately.

When performing the higher controller follow-up:

0: Switches to the built-in controller, and maintains the servo status after a deceleration stop.

1: Switches to the built-in controller, and turns the servo OFF after a deceleration stop.

2: Switches to the built-in controller, performs a deceleration stop, and turns the servo OFF immediately.

3: Switches to the built-in controller, and maintains the servo status after an immediate stop.

4: Switches to the built-in controller, and turns the servo OFF after an immediate stop.

5: Switches to the built-in controller, performs an immediate stop, and turns the servo OFF immediately.

228 Over-load error processing type While in machine setting mode

Minimum value: 0 Long: i m=b xi-val i7"’
Maximum value: 5 OverloadErrorType
Initial value: 1 Short: OVL_ErTyp
Unit: None OVL_ErrTyp

Specify the processing type when an over-load error occurs.
When operating the built-in controller axis:

0:
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5:

Maintains the servo status after the axis operation stops (low level).

Turns the servo OFF after the axis operation stops (low level).

Stops the axis operation (low level) and turns the servo OFF immediately.
Maintains the servo status after the axis operation stops (high level).
Turns the servo OFF after the axis operation stops (high level).

Stops the axis operation (high level) and turns the servo OFF immediately.

When performing the higher controller follow-up:

0:

D

Switches to the built-in controller, and maintains the servo status after a deceleration stop.

Switches to the built-in controller, and turns the servo OFF after a deceleration stop.

Switches to the built-in controller, performs a deceleration stop, and turns the servo OFF immediately.
Switches to the built-in controller, and maintains the servo status after an immediate stop.

Switches to the built-in controller, and turns the servo OFF after an immediate stop.

Switches to the built-in controller, performs an immediate stop, and turns the servo OFF immediately.



229 Excessive position deviation error processing type

Minimum value: 0 Long:  AF~/Y fx7-valiq7
Maximum value: 5 OverSpeedErrorType
Initial value: 1 Short: OVPeErTyp
Unit: None OVPeErTyp

Specify the processing type when an excessive position deviation error occurs.
When operating the built-in controller axis:

0:
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5:

Maintains the servo status after the axis operation stops (low level).

Turns the servo OFF after the axis operation stops (low level).

Stops the axis operation (low level) and turns the servo OFF immediately.
Maintains the servo status after the axis operation stops (high level).
Turns the servo OFF after the axis operation stops (high level).

Stops the axis operation (high level) and turns the servo OFF immediately.

When performing the higher controller follow-up:

0:

A 2 e

Switches to the built-in controller, and maintains the servo status after a deceleration stop.

Switches to the built-in controller, and turns the servo OFF after a deceleration stop.

Switches to the built-in controller, performs a deceleration stop, and turns the servo OFF immediately.
Switches to the built-in controller, and maintains the servo status after an immediate stop.

Switches to the built-in controller, and turns the servo OFF after an immediate stop.

Switches to the built-in controller, performs an immediate stop, and turns the servo OFF immediately.

While in machine setting mode
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Monitor detail STD1

300 Currently under operation

Unit: None
Indicates that an operation is being performed.

301 Axis is under operation

Unit: None
Indicates that an axis operation is being performed.

302 Error status

Unit: None
Indicates the error status.

303 Alarm status

Unit: None
Indicates the alarm status.

304 Driver ready

Unit: None
Indicates that the driver is ready.

305 Servo ready

Unit: None
Indicates that the servo is ready.

310 Display of program number under execution

Unit: None
Indicates the program number during execution or after execution.

317 Completion of homing status display

Unit: None
Indicates whether a homing operation has been completed after the power is turned on.

318 Homing operation: The measured value

Unit: pulse
Indicates the distance between the neighboring signal and origin that is measured during homing operation.



320 Pulse position command value

Unit: pulse
Displays the pulse position command value.

321 Pulse position current value

Unit: pulse
Displays the current pulse position value.

322 Pulse position deviation

Unit: pulse
Displays the pulse position deviation.

323 Command unit command value

Unit: Axis command unit
Displays the command unit command value.

324 Scaling data (command unit side)

Unit: Axis command unit
Displays the axis scaling data (command unit side) that is actually used.

325 Scaling data (pulse side)

Unit: pulse
Displays the axis scaling data (pulse side) that is actually used.

328 Position settling status

Unit: None
Indicates that the axis position deviation is within the specified range.

335 Interface ready

Unit: None
Indicates that the PLC interface is ready.

337 Overload status

Unit: None
Displays the overload status.



338 Zero signal status

Unit: None
Displays the zero signal status.

339 Sensor group signal status

Unit: None
Displays the sensor group signal status. Each bit in binary notation corresponds as follows:
bit0: (Reserved)
bitl: (Reserved)
bit2: (Reserved)
bit3: (Reserved)
bit4: ORG Origin neighboring signal
bit5: OTU + direction hardware over-travel signal
bit6: OTD - direction hardware over-travel signal
bit7: (Reserved)

340 Excessive position deviation status

Unit: None
Displays the excessive position deviation status.

341 Excessive velocity status

Unit: None
Displays the excessive velocity status.

342 Braking OFF

Unit: None
Indicates that the brake signal is OFF.

343 Position control integral main switch status

Unit: None
Displays the position control integral main switch status (0: OFF-disable, 1: ON-enable).

345 Error code (main)

Unit: None
Displays the error code (main code).

346 Error code (sub)

Unit: None
Displays the error code (subcode).



347 Operation mode number

Unit: None
Indicates the operation mode number during or after operation.

348 Multi-channel communication status

Unit: None

Indicates that the multi-channel communication status has been set.
0: Single channel communication status
1: multi-channel communication status

349 Multi-channel communication slave code

Unit: None
Indicates the slave station (self-station) code in multi-channel communication.

354 Maximum motor pulse velocity

Unit: pulse/sec
Displays the maximum velocity defined for the motor/driver.

355 Monitor resolution

Unit: pulse/rev, pulse/m
Displays the monitor resolution.

356 Digital velocity sensitivity

Unit: digit/rps, digit/mps
Displays the digital velocity sensitivity.

357 Maximum velocity

Unit: Axis command unit/sec
This parameter is defined by the smaller value of the maximum velocity [axis command unit/sec] set by the user and the
maximum velocity [axis command unit/sec] converted from the maximum velocity [rps, mps] set by the motor and
driver. The position command velocity is restricted by this value. In addition, for trapezoidal (constant
acceleration/deceleration) move, the inclination of acceleration/deceleration is calculated from the
acceleration/deceleration time parameter, feed velocity parameter in operation mode, and this parameter value.

358 Z-phase signal pulse interval

Unit: pulse/rev, pulse/m
Displays the Z-phase signal pulse interval.

360 Load ratio

Unit: x 1/100
Displays the load inertia/self-inertia and load mass/self-mass.



361 Velocity ratio gain

Unit: x 1/100
Displays the velocity loop ratio gain.

363 Velocity command value (digital)

Unit: 1/16 digit
Displays the velocity command value when controlling the digital velocity. (1msec sample)

364 Post-filter velocity command value (digital)

Unit: 1/16 digit
Displays the post-filter velocity command value when controlling the digital velocity. (1msec sample)

365 Present velocity current value

Unit: 1/16 digit
Displays the present velocity value. (Imsec sample)

366 Present post-filter velocity value

Unit: 1/16 digit
Displays the present post-filter velocity value. (1msec sample)

367 Velocity deviation (digital)

Unit: 1/16 digit
Displays the velocity deviation. (Imsec sample)

368 Current command value (D/A)

Unit: digit
Displays the current command value D/A output value. The conversion rate is as follows:
1 digit = 0.0036%

27853 digits:  +100%
0 digits: 0%
-27853 digits:  -100%

369 Present current value (A/D)

Unit: digit
Displays the A/D input value of the present current command value.(1msec sample) The conversion rate is as follows:
1 digit = 0.0036%

27840digits: +100%
0 digits: 0%
-27840 digits:  -100%



370 Present command unit value

Unit: Axis command unit
Displays the present command unit value.

371 Command unit deviation

Unit: Axis command unit
Displays the command unit deviation.

372 Present velocity value DC

Unit: 1/16 digit
Displays the present velocity value DC. (10msec sample)

373 Motor linear coordinate command second-order differential value

Unit: pulse/ A T?
Displays the second-order differential value of the motor linear coordinate command value (example: 2 msec).

374 Acceleration feed forward command value

Unit: digit
Displays the acceleration feed command value.

375 Position control bandwidth

Unit: Hz
Displays the position control bandwidth.

376 Velocity control bandwidth

Unit: Hz
Displays the velocity control bandwidth.

377 Position settling width

Unit: pulse
Displays the position settling width.

384 Motor linear coordinate current value after filtering

Unit: pulse
Displays the eccentricity-compensated motor linear coordinate current value after position current value filter
processing.



390 Motor linear coordinate command differential value

Unit: pulse/AT
Displays the differential value of the motor linear coordinate command value. (2msec sample)

391 Present motor linear coordinate differential value

Unit: pulse/AT
Displays the differential value of the present motor linear coordinate value. (2msec sample)

392 Pre-filter current square duty

Unit: digit
Displays the pre-filter current square duty (decimal point 15 bits).

393 Post-filter current square duty

Unit: digit
Displays the post-filter current square duty (decimal point 15 bits)

396 Driver code

Unit: None
Displays the driver code.

398 Motor code

Unit: None
Displays the motor code.

399 Time after power ON [msec]

Unit: msec
Indicates the time after the power has been turned on.



Error/Alarm List

Error No.

A WON -

11
15
16
17

18
19
20
21
22
23
24
30
31

42

43

44

45

46

49

50

51

52

53

60

61

62

63
65

66
67

80
81
82
85

Name
Memory error
Interface board error
Battery alarm
Watchdog error
Kernel error
Data sum error
Data error
Encoder error
Coordinate error A
Coordinate error B

Monitor pulse output error
Slave drive error

Power module error

AC power error

Over load

Excessive position deviation
Over speed

Servo not ready

Excessive position command differential
value

+ direction hardware over-travel
- direction hardware over-travel
+ direction software over-travel
- direction software over-travel
Emergency stop

Homing error

Cannot execute

Data not ready

Timeout

Cannot calculate

Cannot interpret

Command format error

Data is out of range

Operation error
lllegal parameter and monitor number

lllegal device
Write protected

No such command
Not registered

Out of memory
Device conflict

STD1

Type
[KIND_POR] Start-up error
[KIND_POR] Start-up error
[KIND_ELS] Others
[KIND_SYS] System error
[KIND_SYS] System error
[KIND_POR] Start-up error
[KIND_POR] Start-up error
[KIND_SYS] System error
[KIND_SYS] System error
[KIND_ERRALMZ2]
Error/operation alarm
[KIND_SYS] System error
[KIND_RGR] Always error
[KIND_RGR] Always error
[KIND_SRV] Servo error
[KIND_RGR] Always error
[KIND_SRV] Servo error
[KIND_RGR] Always error
[KIND_ERR] error
[KIND_ERR] error

[KIND_ERR] error
[KIND_ERR] error
[KIND_ERR] error
[KIND_ERR] error
[KIND_RGR] Always error
[KIND_ERRALM1]
Error/operation alarm
[KIND_ERRALM2]
Error/operation alarm
[KIND_ERRALM2]
Error/operation alarm
[KIND_ERRALM1]
Error/operation alarm
[KIND_ERRALM1]
Error/operation alarm
[KIND_ERRALMZ2]
Error/operation alarm
[KIND_ERRALMZ2]
Error/operation alarm
[KIND_ERRALM2]
Error/operation alarm
[KIND_ALM] Operation alarm
[KIND_ERRALMZ2]
Error/operation alarm
[KIND_ALM] Operation alarm
[KIND_ERRALM2]
Error/operation alarm
[KIND_ALM] Operation alarm
[KIND_ALM] Operation alarm
[KIND_ALM] Operation alarm
[KIND_ALM] Operation alarm

Measures
[TYPE_POR] Do not start up.
[TYPE_POR] Do not start up.
[TYPE_ELS] Others
[TYPE_ELS] Others
[TYPE_ELS] Others
[TYPE_POR] Do not start up.
[TYPE_POR] Do not start up.
[TYPE_SRV] Servo OFF
[TYPE_SRV] Servo OFF
[TYPE_EZ2] Stop deceleration.

[TYPE_SRV] Servo OFF
[TYPE_SRV] Servo OFF
[TYPE_SRV] Servo OFF
[TYPE_SRV] Servo OFF
[TYPE_ELS] Others
[TYPE_ELS] Others
[TYPE_ELS] Others
[TYPE_EZ2] Stop deceleration.
[TYPE_ELS] Others

[TYPE_ELS] Others

[TYPE_ELS] Others

[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.
[TYPE_ELS] Others

[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.

[TYPE_EZ2] Stop deceleration.

[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.

[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.

[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.
[TYPE_EZ2] Stop deceleration.



Error/Alarm Details

Error number 1 Memory error
Long: At)zj-
MemoryError
Error type: [KIND POR] Start-up error Short:  t)zj-
Measures: [TYPE POR] Do not start up. MemoryErr
Main cause: An error is detected during memory check when the power is turned on.
[Subcode]
1: CPU built-in ROM sum error
2: RAM error

3: Flash ROM sum error
Action to take:  Contact us.

Error number 2 Interface board error
Long: AV}7z=2K =} 17—
InterfaceBoardError
Error type: [KIND POR] Start-up error Short: IFB z7-
Measures: [TYPE_POR] Do not start up. IFB_Err
Main cause: Failed to initialize the interface board.

Action to take:  Contact us.

Error number 3 Battery alarm
Long: /" y7)77-4
BatteryAlarm
Error type: [KIND_ELS] Others Short: 1~ y7)77-4
Measures: [TYPE_ELS] Others BatteryAlm
Main cause: Battery voltage for memory backup is low.

Action to take:  Replace with a new lithium battery.

Error number 4 Watchdog error
Long: Wiy v/ xi-
WatchdogError
Error type: [KIND_SYS] System error Short: Uiy Fbh )
Measures: [TYPE_ELS] Others Watchdog
Main cause: A watchdog timer error occurred. The driver will be set in the reset status.

Action to take: Contact us.



Error number 5 Kernel error
Long: p—thzi-
KernelError
Error type: [KIND_SYS] System error Short:  j—tz7-
Measures: [TYPE_ELS] Others KernelErr
Main cause: An error that should have not occurred in driver software has occurred.
[Subcode]

1: Axis operation handshake error
2: System program error

Action to take: Contact us.
Error number 10 Data sum error

Long: 7 —#thzi-

DataSumError
Error type: [KIND POR] Start-up error Short: 7 —j¥Aiz7-
Measures: [TYPE POR] Do not start up. DataSumErr
Main cause: Destroyed data was detected during data check when the power was turned on.
[Subcode]

Action to take:

Error number

1: Parameter file

Parts data file

Program file

Index correction file

I/O logic setting file

Index file Type B

7: Absolute accuracy compensation file

AN AN

Perform the Reset All operation, and download all backup data.

1 Data error

Error type:
Measures:
Main cause:

Long: 7 —jzj-

DataError
[KIND_POR] Start-up error Short: 7 —jzj-
[TYPE_POR] Do not start up. DataError

Data that cannot be processed was detected when the power was turned on.
[Subcode]
1: Basic data and adjustment data problem
2: Servo constant problem

Action to take:  Contact us.
Error number 15 Encoder error

Long: zTva-¥ 17—

EncoderError
Error type: [KIND_SYS] System error Short: /3§ z7-
Measures: [TYPE_SRV] Servo OFF EncoderErr
Main cause: An encoder and revolver signal problem was detected.
[Subcode]

Action to take:

1: No SIGO signal edge

2: No SIGI signal edge

3: SIGO signal cycle problem

4. SIGI signal cycle problem
Contact us.



Error number 16 Coordinate error A

Long:
Error type: [KIND SYS] System error Short:
Measures: [TYPE SRV] Servo OFF
Main cause: An error occurred during coordinate processing.

[Subcode]
1: Eccentricity compensation computation problem
2: Conversion problem from the command unit to pulses
Action to take:

F bans 4y a0 A
CoordinateErrorA
7 ragi- A
CoordiErrA

Error number 17 Coordinate error B
Long: # tayy{{v a7 B
CoordinateErrorB
Error type: [KIND ERRALM?2] Error/operation alarm Short: ¥ tayzi-B
Measures: [TYPE_E2] Stop deceleration. CoordiErrB
Main cause: An error occurred during coordinate processing.

[Subcode]

1: Executed the process that was prohibited in the coordinate non-settling status.

2: Out of the command coordinate area
3: Executed a process using the setting that is prohibited.
Action to take:

Error number 18 Monitor pulse output error
Long:  E=jn WAri-
MonitorPulseError
Error type: [KIND SYS] System error Short: =) yazi-
Measures: [TYPE _SRV] Servo OFF MonPIsErr
Main cause: Monitor pulses cannot be output.
Action to take:
Error number 19 Slave drive error
Long: AV-7"} 947 15—
SlaveDriveError
Error type: [KIND_RGR] Always error Short: A7 15—
Measures: [TYPE_SRV] Servo OFF SIvDrvErr
Main cause: A tandem slave driver error occurred.

Action to take:

Check the error code of the tandem slave driver, and take measures against the tandem slave driver

problem. This error occurs only if the driver is the tandem master driver.



Error number 20 Power module error

Long: » U/ 1-kzi-
PowerModuleError

Error type: [KIND RGR] Always error Short: PwrMd| z7-
Measures: [TYPE_SRV] Servo OFF PwrMdIErr
Main cause: A power module error in the driver was detected.

[Subcode]

1: Over-voltage (over-voltage of main power supply)
2: Over-current (over-current detected, 1 PM fault)
Action to take:

Error number 21 AC power error
Long: Va7 Vi AV Ay
AC_PowerError
Error type: [KIND_SRV] Servo error Short: V27 VFY
Measures: [TYPE_SRV] Servo OFF AC_PwrErr
Main cause: Either the main power supply is not input or the input voltage has not reached the rating level.

Action to take:  Verify the main power supply.

Error number 22 Over load
Long: i n-}”
Overload
Error type: [KIND RGR] Always error Short:  F—» -}’
Measures: [TYPE_ELS] Others Overload
Main cause: The motor use is overloaded.
[Subcode]

1: The motor is overheated.
2: The power module heat sink is overheated.
Action to take:

Error number 23 Excessive position deviation
Long: AF~/Hh5 4
OverPerr
Error type: [KIND_SRV] Servo error Short:  (FAhY 4
Measures: [TYPE_ELS] Others OverPerr
Main cause: The position deviation was greater than the tolerance.

Action to take:  Perform the servo adjustment again. If an error still occurs, extend the tolerance.

Error number 24 Over speed
Long: /M8
OverSpeed
Error type: [KIND_ RGR] Always error Short: )N 4
Measures: [TYPE_ELS] Others OverSpeed
Main cause: The velocity was higher than the maximum velocity.

Action to take:



Error number 30 Servo not ready

Long: K" /)yhT 4

ServoNotReady
Error type: [KIND_ERR] error Short: - /ybl7
Measures: [TYPE_E2] Stop deceleration. SrvNotRdy
Main cause: The servo was not ready for the process that requires the servo to be ON.
Action to take: Perform an error reset operation, turn ON the servo, and execute again.
Error number 31 Excessive position command differential value

Long: AFVWAHT vFhE A

OverDiffPcmd
Error type: [KIND_ERR] error Short:  AFvV 47"
Measures: [TYPE_ELS] Others OverDPcmd
Main cause: The position command with the variation rate that was greater than the maximum velocity was given.

Action to take:  The velocity override may be 100% or more. Verify it.

Error number 42 + direction hardware over-travel
Long:  +Hyagn—p -n"jia" v
Hard_OT_+_direction
Error type: [KIND_ERR] error Short: +fyay H_OT
Measures: [TYPE_ELS] Others + Hard OT
Main cause: The + direction hardware over-travel signal was detected while moving to the + direction.

Action to take: Perform an error reset operation, then move to the - direction.

Error number 43 - direction hardware over-travel
Long:  -kyagn—p 4-n"pia
Hard_OT - direction
Error type: [KIND ERR] error Short: -#ya7 H_OT
Measures: [TYPE_ELS] Others - Hard OT
Main cause: The - direction hardware over-travel signal was detected while moving to the - direction.

Action to take: Perform an error reset operation, then move to the + direction.

Error number 44 + direction software over-travel
Long:  +&yany7h—n" b7a"
Soft OT_+_direction
Error type: [KIND ERR] error Short: +f727 S_OT
Measures: [TYPE_E2] Stop deceleration. + Soft OT
Main cause: Attempted to move to outside of the + direction area via positioning move, but the command unit

command value was outside of the + direction area.
Action to take:  Perform an error reset operation. If the command unit command value is outside of the area, move to
the - direction. This error occurs only for the linear coordinates.



Error number 45 - direction software over-travel

Long:
Error type: [KIND ERR] error Short:
Measures: [TYPE_ E2] Stop deceleration.
Main cause:

command value was outside of the - direction area.
Action to take:
the + direction. This error occurs only for the linear coordinates.

SVEUNVAN SN NS 7
Soft OT_-_direction
-fyay S§_OT
-_Soft_ OT

Attempted to move to outside of the - direction area via positioning move, but the command unit

Perform an error reset operation. If the command unit command value is outside of the area, move to

Error number 46 Emergency stop
Long: tv alidy
EmergencyStop
Error type: [KIND RGR] Always error Short:  tv 3074V
Measures: [TYPE E2] Stop deceleration. EMG_Stop
Main cause: An emergency stop instruction was entered.
Action to take: Reset the error.
Error number 49 Homing error
Long: 7 Viv7yR{V al
OriginError
Error type: [KIND ERRALMI1] Error/operation alarm Short: 7 V74V Ay
Measures: [TYPE_E2] Stop deceleration. OriginErr
Main cause: An error occurred during homing operation.
[Subcode]
1: Locating fixture position problem
Action to take:
Error number 50 Cannot execute
Long: ¥V vyay7h
CantExec
Error type: [KIND_ERRALM2] Error/operation alarm Short: vV yan7h
Measures: [TYPE_E2] Stop deceleration. CantExec
Main cause: Cannot execute.

[Subcode]

1: Prohibited command
Execution in progress
Error status
Data is being used.
Invalid data
Access timing
Driver mode
Invalid program file

R e A A Sl

Nesting overflow
Action to take:



Error number 51 Data not ready

Long: 7 -#/ybh7 4
DataNotReady
Error type: [KIND_ERRALM?2] Error/operation alarm Short: 7 -4/yh7°
Measures: [TYPE_E2] Stop deceleration. DataNotRdy
Main cause: Data is not ready.
[Subcode]
2: Part data
3: Program file
4: Index A correction file
6: Index B file
Action to take:
Error number 52 Timeout
Long:  #{A7V}
TimeOut
Error type: [KIND ERRALMI] Error/operation alarm Short:  #{A77}
Measures: [TYPE E2] Stop deceleration. TimeOut
Main cause: A timeout occurred during internal processing.
Action to take:  Contact us.
Error number 53 Cannot calculate
Long: V¥ 7%
CantCalc
Error type: [KIND ERRALMI] Error/operation alarm Short: /4 /7%
Measures: [TYPE_E2] Stop deceleration. CantCalc
Main cause: The condition that cannot be calculated occurred during internal processing.
[Subcode]

1: Auto tuning
Action to take: Contact us.



Error number 60 Cannot interpret

Long: VWAKAITH
Cantlnterpret

Error type: [KIND ERRALM2] Error/operation alarm Short:  YVAKR/Y)ITH
Measures: [TYPE_ E2] Stop deceleration. Cantintp
Main cause: The command cannot be interpreted.

Action to take:

Error number 61 Command format error
Long:  YWA74—vy MY 3y
FormatError
Error type: [KIND ERRALM?2] Error/operation alarm Short: YV A7+=<yl
Measures: [TYPE_E2] Stop deceleration. FormatErr
Main cause: A command format error occurred.

Action to take:

Error number 62 Data is out of range
Long: 7 -/Ah A
Out_ofRange
Error type: [KIND ERRALM?2] Error/operation alarm Short: 7 —-hr/Ah A
Measures: [TYPE_E2] Stop deceleration. OutOfRange
Main cause: The data is out of range.

Action to take:

Error number 63 Operation error
Long: JU¥4y 3y
OperationError
Error type: [KIND ALM] Operation alarm Short:  JyH{YV 3y
Measures: [TYPE_ E2] Stop deceleration. OperateErr
Main cause: An operation error occurred.
[Subcode]
1: Prohibited operation in machine setting mode
2: Prohibited operation while holding an operation
Action to take:
Error number 65 lllegal parameter and monitor number
Long: 7t{nva'y
lllegalNo
Error type: [KIND_ ERRALM2] Error/operation alarm Short: 7t N vy
Measures: [TYPE_E2] Stop deceleration. lllegalNo
Main cause: The parameter and monitor of a non-existent number was specified.

Action to take:



Error number 66 lllegal device

Long: 77 N AAVVA

lllegalDevice
Error type: [KIND_ALM] Operation alarm Short:  7t(7 N 42
Measures: [TYPE_E2] Stop deceleration. ligDevice
Main cause: An operation was attempted using a device whose operation was prohibited.

Action to take:

Error number 67 Write protected
Long: #¥a7h
WriteProtected
Error type: [KIND_ERRALM?] Error/operation alarm Short: %2371
Measures: [TYPE_E2] Stop deceleration. WrtProtect
Main cause: A write access was attempted to an area that is prohibited to be written.

Action to take:

Error number 80 No such command
Long: YW L) 4
NoSuchCommand
Error type: [KIND ALM] Operation alarm Short: Y t)/4 4
Measures: [TYPE_E2] Stop deceleration. NoSuchCmd
Main cause: A non-existent command was specified.

Action to take:

Error number 81 Not registered
Long:  tyms3pvlay
NotRegistered
Error type: [KIND_ ALM] Operation alarm Short:  [yrJ 3y
Measures: [TYPE_E2] Stop deceleration. NotRegistd
Main cause: Registration did not complete normally.

Action to take:

Error number 82 Out of memory
Long: 37)ay77 )’
Out_ofMemory
Error type: [KIND ALM] Operation alarm Short: 173777 )/
Measures: [TYPE_E2] Stop deceleration. MemoryLow
Main cause: Insufficient memory

Action to take:



Error number 85 Device conflict

Long: 7 A Ax¥anaTy
DeviceConflict

Error type: [KIND_ALM] Operation alarm Short: 7 /" fA%ay
Measures: [TYPE_E2] Stop deceleration. DevConflic
Main cause: An operation was attempted by another device while other device was being operated.

Action to take:
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