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Introduction
Thank you for purchasing the Direct Drive servo actuator M type driver series.
High torque output and high accuracy are the chief characteristics of the DYNASERV which is an external

rotor type of servo actuator. The Dynaserv is used widely in the Semiconductor industry but it also finds
numerous applications in the various Factory Automation areas and more.

IMPORTANT: KINDLY READ THE FOLLOWING CAREFULLY BEFORE COMMENCING OPERATIONS.

. Cautionary notes concerning this Instruction Manual

This manual contains the instructions for the proper installation, operation and usage for the Diract
Drive servo actuator M-type driver series. You must read the following carefully and comply with the
same before proceeding with the installation and the subsequent operation of the equipment.

1. This manual must be handed over to the final user of the equipment.

2. Read the instructions listed in this manual very carefully and after understanding them proceed
with the operations.

3. Operating the equipment without following the guidelines listed here may lead to irreparable
damage to the equipment. It is not possible to guarantee the safety of operations if the instructions
are not adhered to.

4. ltis recommended that the user store this manual carefully in an easily accessible location for
quick reference.

5. This instruction manual serves as a guide to proper operation of the equipment. It is not to be
taken as a guarantee,

6. Copying the whole of this manual or even a part of it by any means is strictly prohibited.
The manufaciurer reserves the right to change the contents of this manual at it's discretion.

8. While alf efforts have been made to ensure accuracy in the contents of this manual, it is possible
that errors may have crept in inadvertently. If you find any such discrepancies in the contents,
kindly send your comments or suggestions to the manufacturer or it's authorized distributor.

™

About using this manual:

In order to simplify the reading of this manual, the various features and explanations have been
appropriately split into two different parts:

1. Instruction Manual -1 (Installation & Operations Manual)
In this part, the various detailed instructions for. handling, installation and connections are explained.
The contents index feature the various sub-indices for more details. If this proves insufficient, refer i
to the section 3.1 Operations Procedure Flow chart, which is a systematic representation of various
operating steps. .

LY

2. Instruction Manual -2 (Programming Moves & Specific Features)
The part 2 of the instruction manual lists the various programming methods and commands to enable
the actuation. The features of each type of motion, the various control settings and the methods of
operation are all listed here. For the convenience of our customers, at the end of each subsection
explaining a specific feature, simple examples of the programming commands are also detailed, which
can be used to actually command motion from the actuation system.

-81-




For The Safe Use Of Product

B For the safe use of this product, the symbol & and & WARNING | are used on the product
concerned and in this manual. Either symbol on the product indicates that the operator must refer to
the warnings and instructions in the manual to avoid injury or loss of life. Be sure to follow the wamings.
Handling the product in a manner contradictory to the warnings may result in injury or loss of life.

M Completely understand the following instructions before reading the manual.

B This sheet and the manual must be kept of hand while the product is being used and must be passed
on to those personnel using the products.

/I\ WARNING

KEEP AWAY FROM ROTATING PARTS!

~ l The motor rotor rotates at high speed. When coupling a load with it, do NOT allow personnel or
objects to come within the sphere of its rotation.

ELECTRICAL SHOCK WARNING!

B To avoid electrical shock, ensure that you ground the product.

B Before connecting cables and wires to the driver, make sure that you turn the power off and unplug the
power cord.

B When detaching the driver cord for maintenance or the like, make sure that you turn the power off and
unplug the power cord. '

FIRE AND ELECTRICAL,SHOCKVWARNING!

B If you notice any abnormal sound, strange odor or smoke emanating from the product, immediately
turn off the power and unplug the power cord. Then contact the nearest service representative.

M If you drop the product or it receives a mechanical shock, immediately stop using it and turn off the
power. Then contact the nearest service representative.

B Do not use the power supply with a voltage exceeding the range specified for the product.

B Be careful not to let any foreign material such as metal particles, flammable liquids, or moisture enter

Should this happen, immediately turn oif the power and then contact the nearest sales representative.
H Do not bend, twist, squeeze, or pull the cables from the motor with excessive force or subject them to
heat or heavy weights.
B Users are strictly prohibited from making any modifications or repair to the product.

into the openings on the product (e.g., the gaps around the rotating parts or the vents of the driver). '
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Warning On Installation And Operation

Never install the motor with the rotor fixed and the stator set free for rotation.

Ensure that the mains power is switched off before removing the side panel of the driver for making jumper
seftings etc. Dangerously high voltages are present inside the driver unit.

The motor rotates with high speed at high torque outputs. Beware of the rotating radius of the load when
operating the motor with the load installed.

Ensure adequate grounding of the driver and motor with a suitable ground connection.

When installing a load to the rotor of the motor, allow a space of 1 mm or more between the top surface of
the motor and the botiom surface of the load in order to maintain the proper alignment of the surfaces.
Never apply any force or press any materials into the eylindrical hole (refer to the figure C-1 ).

CAUTION (Applicable to DM Series only): Never touch the bolts (indicated by an arrow in the figure C-2 )
which fix the bottom part of the rotor of the motor (refer to figure C-2). Loosening or tightening these bolis
may change the electrical commutation angle, and may result in faulty rotation.

CAUTION (Applicable to DR Series only): The DR type of motor incorporates a magnetic resolver in the
location shown in the figure C-3 . Hence, avoid subjecting the motor to undue shock, mechanical pressure
or strong magnetic fields.

Mounted

When an object is to be introduced inside the central hole of the motor, ensure
a minimum gap of 1 mm between the object sides and the motor wall.
Center hole
1 mm of more Bottom cover

—- f—

resolver

Rotor of the motor

Fig. C-1 Fig. C-2 Fig. C-3

10.

1.

12.

CAUTION (Applicable to DR Series only): Ensure that the bolts used to fasten the load do not exceed the

effective threaded depth of the motor part. The usage of long bolts may cause damage to the motor.

The motor emits strong magnetic fields and in case of the DR series, the surface is magnetized partly thus,
do not bring any magnetically susceptible materials into the proximity of the motor as it may adversely
affect the same.

As the motor is not dust protected, watertight or oil proof, ensure that the motor is mounted in suitable
locations which will not adversely affect the motor.

If the motor is used in an application involving small angle moves (50° or less), then it becomes necesséry
to carry out a running-in operation with a back-and-forth movement about 10 times at least with each move
exceeding an angle of 90° . This running-in operation must be carried out every 10000 times of back-and-
forth minute osciliation movements of the motor. This operation is necessary to ensure proper lubrication of
the bearings in the motor.

The compatibility of the motor with the driver or vice versa is possible only if they are of the same model
type. (Example: When the motor type is given by DM OO 02 and the driver type is designated by
SDOMOOO 02, the numbers within the five squares [ OO | must be identical).
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Warning On Installation And Operation

13. Do not ever dissemble or modify the motor or the driver. Yokogawa Precision Corporation or it's authorized
-agency shall accept no responsibility for dissembled or modified motor(s} or driver(s). When such dissembling
or modifications are required, customers are required fo consult with Yokogawa Precision Corporation or

it's authorized distribution agency.

14. CAUTION (Applicable to DR Series only): The DR series of Rust prevention coating
motors are shipped with rust protection coatings applied to
the load mounting portion of the rotor and also to the stator
section meant for mounting the motor. Before installing the
motor onto the desired location, completely remove this
coating using a cloth or paper dipped in suitable petroleum
solvent or chlorine based solvent. The presence of the coating
may lead to severe mechanical inaccuracies of the assemnbled
system. Refer to the figure C-4 for locations of the rust coatings
on the motor. :

15. During the transportation or during the installation, if the DYNASERV motor is placed on the floor or, other
such surfaces as shown in the figure C-5, the cables may get bent by the weight of the motor and this
bending may lead to damage to the cables or even cut the conductors inside. Thus when placing the motor,
always use a supporting base which protects the cables from being bent. Kindly note that the maximum
radius for the cable when bent shall be 50 mm or more when installing the motor. Do not apply undue
bending force on the cables when the motor is installed or while it is in operation. The cable specifications
do not include applications with a robot.

Mnimum
bending

radius
50 mm L

<t

i

]
@ Q I or more Vi
N ‘ _M T bending

radius
DR series ' DM series 50 mm

Fig C-5 or move

16. Carry out appropriate centering and alignment when connecting the load to the motor. Very severe damage
to the bearings may occur if this centering offset exceeds 10 um. Refer to Fig. C-6.

3 1 Centering offset: 10 um or less

RN

Fig. C-6

17. Do not carry out withstanding voitage tests on these motors. Withstanding voltage tests may cause accidental
damage to the various circuits in the driver and also to the motor. If such tests are deemed necessary,

kindly contact Yokogawa Precision Gorporation or it's authorized distribution agency.
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1. Product Outline :

1.1 Product Description

“The salient features of the FINESERV single axis motion & position controller has been incorporated into
the DYNASERYV standard driver, thereby improving it's usability and enhancing the features of the same.
This new product is now being marketed as the DYNASERY M-Type Driver model and is an addition to the

axisting line of products.

This new M-type DYNASERYV Driver uses the established I-PD control algorithm for precise motion and
position control of the actuator and the addition of the “Auto-tuning” feature enables practically anyone to
easily operate this servo actuator.

The M-Type Driver is used with almost all the motor combinations of both the DM/DR type of motors (the
exceptions being the DR5000A series, DM1075B and the DM1004B/C type of motors).

Kindly refer to the following page for the configuration of model specifications.

1.2 Standard Product Configuration

The standard product set consists of the following components as specified below in the Table 1.1 . Upon
the receipt of the product, ensure that the model numbers tally with the ordered products and also check for
the product types and the quantities ordered.

Table 1.1 Standard Products

Part Name Quantity Remarks
Motor section 1
Driver section 1 _
Connector (for CN3)| 1 Manufactured by Honda Tsushin Kogyo: PCR-S50FS/PCR-S50LA (connector cover)
Connector (for CN2)|- 1 Manufactured by Honda Tsushin Kogyo: PCR-S20FS/PCR-S20LA {connector cover)
Connector (for CN4); 1 Manufactured by Honda Tsushin Kogyo: MR-16LM (DM series)
Manufactured by Honda Tsushin Kogyo: MR-8LM (DR series)

Driver Section

Connector CN3

Connector CN2

: :
ﬁ Connector CN4 '

Motor Section
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1.3 Model Specification Codes

- (1) Motor Section Specification Codes:
LUOO0000 —O #1
B Motor Series Name (DM or DR) | | [
M Design Version (1 : Standard / 5: High Speed)

B Maximum Output Torque (Nm with 3 digits)

B Motor Model No. / Quter Diameter
(A series: dia. 10"/ E series: dia. 8"/ B series: dia. 6")

M Destination (O: Domestic / 5: Overseas)

B Specialized Motor Specifications
{O: Standard / B: Lightweight / C: With Fiange / D: With Mechanical Brake)

B Mechanical Accuracy / Specified only in models requiring this specification, else omitted
(-1: Mechanical Accuracy of 5 um or less / -2: Mechanical Accuracy of 10 um or less
/-3: Mechanical Accuracy of 10 pm or less)

B Compatibility function

(2) Driver Section Specification Codes:

000000002 -0OM N

B Driver Series Name (SD or SR) ! I TT TTT
B Design Version (1: Standard / 5: High speed)

B Maximum Output Torque (Nm with 3 digits)

B Motor Model No. / Quter Diameter
(A series: dia. 10"/ E series: dia. 8"/ B series: dia. 6" )

@ Destination (0: Domestic / 5: Overseas)

B Compatibility function

B Input Voltage Specifications
(1: 100 - 115 VAC / 2: 200 - 230 V AC)

B Built-in Interface Board (M: M Type)

B Mechanical Resonance Filter (N: Notch Filter built-in)

NOTE: The motor and the driver are compatible within the same model type. For compatibility, the
upper five digits of the motor specification code (Example: DR IO 02 ) and the driver
specification code (Example: SR OO 02 ) shall be identical.




2. Functional Description

2.1 Motor Section

DM Series

Tapped holes
on the Rotor for

Rotor Cylindrical hole mounting loads I;gg ?odr Encoder cable
mounting Motor cable
the stator /

Staior
section

Top View Bottom View

DR Series

Tapped holes on
the Rotor for
mounting loads

Cylindrical hole Encoder cable

Motor cable
Tapped holes for \ /

mounting the stator

Rating
nameplate
Stator
- v |
A
Rotor /

=

Top View

Bottom View




2.2 Driver Section

Heat sink

<CN1 > Communicaticns connector

<

Rating nameplate —_— ]

aﬁ‘_r

<CN2> terminal for PLC connection

a\

.

&5

Y
W

\]

‘c(.k)‘ y X

<CN3> terminal for Homing Sensor —

£

&
\

<CN4= terminal for connecting the Encoder cable

7 segment LED } Driver state

U DYN/:\SERV 9//LEDLamp and alarm

display
@(roY
s
(11T
. (2184

Controlier power

supply terminals \ .

Main power supply

= CN} =

]| )

terminals
o . ) ;'
*# Power ground terminal @ Velocity monitor terminal
(&) // Analog ground terminal :
Motor cable A phase terminal —_ g % / Torque monitor terminal
: |
Motor cable B phase terminal — D // / Servo ON Break switch 1
o // . . (‘
Motor cable C phase terminal ~— D - ¢ 4-bit DIP switch :
D ros = Reset switch
. @ TORO ? Analog monitor terminal

r
=
L3
L
]
i}

| = |___—— Velocity command 1
£ D " monitoring terminal
| [~ Torque feed forward

monitoring terminal

/ —@ {?} FFT input terminal
_ﬂ ﬂ_ input termina

Analog ground

3 Motor cable ground terminal

//

% Both the ground terminals are internally connected to the driver’s case
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3. Preparation For Operation
3.1 Operations Flow Sequence

For the safe and correct procedure of operation, kindly follow the steps listed herewith. The various
subsections dealing with each of the requirements are duly listed here for your convenience.

Explanations & Preliminary considerations Page No.

Confirmation of the
Motor & Driver model
and type specifications

Standard configuration, included accessofies, - 3-6
. model specification code, product specifications
(The rating nameplates on Motor and the Driver).

Installation of the
Motor & Driver

l Installation of Motor and the Driver, 8-9

Cable Connections

Regarding cable wiring 10

External wiring connections — 11
1) Motor & Driver connection

Motor & Driver connections 11

{Motor & Encoder cables)
2) PLC & Driver connection

PLC & Driver connections 12
(PLC, Controller cables)

3) Sensors & Driver connection

Sensor & Driver connections ___13
v (Sensors, Sensor cables)
Main settings
1) Front panel
Front panel explanations 16-18
(Switching between RS232C & PLC controls)
2) SERVO ON
. Servo ON 18
\ 4 (Ready for operating upon servo ON) :
Adjustments ' ’

Adjustments 19
{Auto-tuning/Manual tuning)

This completes the preparation for operation. The mode of programmed
operation must now be selected. Refer to the Instruction Manual -2
(Programming Moves & Specific Features) for further details.

A J
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3.2 Installation Of Motor And Driver

Upon receipt of the product, kindly check the product type and model as well as for the inclusion or the
~ absence of accessories and also for the exact combination of the motor and driver.

3.2.1 Motor Mounting

The motor can be mounted either horizontally or vertically. However, if the product needs to be mounted
upside down, consult Yokogawa Precision Corporation or it's authorized distributor. Incorrectly mounting
and unsuitable mounting locations may shorten the serviceable life of the motor and lead to problems
in operation. Hence it is recommended that the following instructions be adhered to strictly.

(1) Installation location:
This motor is designed for indoor use only. Hence, the installation location must be such that:
l There are.no corrosive gases in the environment.
M The ambient temperature is between 0° C and 45° C.

B The dust concentration is low, with adequate air ventilation and low humidity.

/N NoTE

The DYNASERV is not moistureproot or oil-proof, so it should be covered by a suitabie
moistureproof or oil-proof cover when used in such environments.

(2) Mechanical coupling:

B When coupling a load to the motor’s rotor section, ensure that a clearance of | mm or more is ‘
present between the motor's upper surface and the load. :

B Secure the motor's rotor and stator by duly tightening the fastening bolts with torques not ext:eeding
the values given in the figure below (Fig 3.2.1)

M The motor's base must be adjusted such that it maintains a level plane within a maximum permissible
deviation of 0.01 mm.

Maximum tightening
torque for fastening bolis
on the Rotor

A/ E Series: 210 Kg.cm
B Series: 110 Kg.cm

Ny
h\
A\

Maximum tightening
torque for fastening bolts
on the Siator

A/ E Series: 210 Kg.cm

B Series: 110 Kg.cm

\ AAAARAN \‘!‘I 1\‘% SNITYEISY

-

Base surface flatness -
~> less than 0.01 mm I

Fig 3.2.1

/!\ NOTE

Kindly use Locktite 601 {or any other equivalent substance) on the bolts after duly fastening
them in order to lock them firmiy.




3.2.2 Driver Mounting

The standard driver is designed for either rack mounting or wall mounting.
(1) Installation location:

B Ii there is a heat generating source close to the installation location, ensure that the temperature does
not exceed 50° C in the proximity of the driver by providing an appropriate heat shield or cover etc.

B If there is a vibration generating source close to the driver, then mount the driver on a rack with
appropriate vibration insulators.

B Further, ensure that the installation is in 4 location where the humidity is low, and where the surround-
ing environment is free from high temperatures, dust, metal particles and the presence of corrosive
gases.

(2) Mounting procedure:;

B Normally, the driver is rack-mounted (L-shaped angle brackets for wall mounting) on a level plane with
it's driver panel facing forward. However, it may also be mounted with the driver panel facing upwards
if necessary. Avoid mounting the driver with the panel turned on its side or upside down. Refer io the
Fig. 3.2.2 for the correct mounting example.

B The driver box adopts a natural flow air-cooling system. When mounting it, ensure that there is a
clearance of more than 25 mm above and below the box to facilitate proper ventilation.

B Mount the driver panel onto the rack (use the L-shaped brackets for wall-mounting) and use screws or
bolts having a length of 6 mm or more to fasten the driver to the mounting location firmly.

J/25 mm or more

Fig. 3.2.2: Correct style of mounting

) 25 mm or more
<

X

1 .
} ol AGTEVNAT 4

Incorrect style of mounting 5 Py & 1
I

ncorrect style of mounting
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3.3 Wiring Cables

3.3.1 Cable Specifications

- (1) Cable sizes and rated currents:

Table 3.3.1
A / E series B series

AC power | Current (A) 20 15

supply cable | Cable size HIV 2.0 or greater; Length within 30 m.
® Motor cable | Current A 20 | 15 '

Cable size HIV 2.0 or greater; Length within 30 m.

® Jumper Current (A) 20 I 15

wires Cable size HIV 2.0 or greater.

PLC Current (A) DC 100 mA maximum
@cable Cable size sk Twisted pair collectively shielded cable; Length within 3 m

Encoder Current (A) DC 150 mA maximum

cable Cable size sk Twisted pair collectively shielded cable; Length within 30 m
® Grounding Cable size HIV 2.0 or greater.

Notes:

1. Current values: r.m.s. of rated currents.

Cable size: Cross-sectional area in mm2 .

Cross sectional area of conductor marked with an 3% : More than 0.2 mm? tin-plated iwisied wire.

Outer sizes of the cables used for CN2 is less than dia. 9 mm.

oo e

The cable size is based upon the conditions that the ambient temperature is 40° C and the rated
current flows a cable with three (3) Lead wires bundfed together.

8. HIV: Heat resistant polyvinyl chloride insulated wire which maintains insulation resistance up to an
operation temperature of 75° C.

7. Use separated shielded wires for connecting to CN2 and CN3.

M Use the specified multi-core twisted pair cables with collective shielding for the encoder cable.
Ensure that the proper end shield connections are made.

W Use thick grounding cables as far as poss:ble The DYNASERY must be grounded with a wire
resistance of less than 10002

M As the motor cable and the AC power cables carry high voltages and large currents, ensure that the
proper wiring is carried out while following all the safety precautions. .

-10-




3.3.2 External connection layout

(@) PLC cable T 1
1 N | PLC i
Il"‘ M Type driver {'"=="" (Programmable Logic Controller)
(@ Power cable & | '
L S— i b
I Power 1 CN2 |i__l 24VDC05A |
i Filter / == ===3 Power supply ! —
e emd ! ————
¥ o1
i nooa
A el P - DYNASERV
E ::-.-_-.EHoming sensor i Motor section
U o S — —
fmzamnnm R X (DM / DR series)
[E' o _J:____ ! Overtravel |}
It - St sensor |
o CN3 § ~=--2--T0
i il iL_J Overtravel I
1 I
H 4 Seme---n}__SEnsor |
T i ]
= |
(8) Grounding cable EE TB1 CN4 i1 (®) Encoder cable
[ S
i1 (@ Jumper wires - :
i @ Motor cable
[Ny —_—_——= e —w————
NOTE: All items shown by dotted fines shall be arranged for by the customer

3.3.3 Motor - Driver connection layout

(1) DM/SD Series (1) DM/SD Series
" Motor cable - - i
Drver am> | Motor section Driver B> | \"'“‘"“""’ Motor section :
section v, |o secion vy, [o - Rod ° " ;
Ve foy i ’;‘ Va o+ White ‘t) |
Pl plack i
Ve o] t Vo o+ ° ;
GND o GND [ Green r ;
8 ’ \Y/’ f
G2 - — — -—--——-—E—— :
1 | LN Encoder cable n F
2 | 1\ A c 1
801 o Brown/ White |
O LI} [ \ D -}
j ol 5 +S180/1 | O i A [C | Grearv White d J\
502 o -O | Brown e\ |
c 1
2 : o -S180/3 o——p—y——fh\——-o Graen ; *
d +06 o+ O | Oranges Whita g
: g e +C1806 o.—_l—l: [ A\—--o Blue/Whits @
r -Cos7 O Qrangs S
O
?o o G1808 o———J: : LU ¢ Blue ?
ale Shislts |01 | B I v
— FG/5 L O | Black e
r
T‘lbbmd-pnkdﬂolﬂodwhs-l_
-11-
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3.3.4 PLC - Driver Connection Layout

<CN2> Pin assignments

Pin no. | Name of the signal Functions & Meanings /O Type
1 + 24V + 24 V Power supply In put
2 IN_EMG Emergency stop Input
3 IN_SERVQ Servo ON / OFF Input
4 IN_MODE_START Mode Start Input
5 IN_MODE_END Mode End input
6 IN_MODE_0 Operations Mode Change Input
7 IN_MODE_1 4 bit binary Input
8 IN_MODE_2 Input
9 IN_MODE_3 Input

10 IN_CODE_0 Code Inputs Input
11 IN_CODE_1 BCD 2 characters Input
12 IN_CODE_2 (Index no., Point no., Program no. etc. are input) Input
13 IN_CODE_3 Input
14 IN_CODE_4 Input
i5 IN_CODE_5 Input
16 IN_CODE_6 Input
17 IN_CODE_7 Input
18 IN_PROG_REWIND Programmed Auto Rewind 1 Input
19 IN_INTERLOCK Interlock (Temporarily Paused) Input
20 IN ABORT Abort In put
21 IN_ERR_RESET Error reset Input
22 IN_M_ANS M answer %2 Input
23 IN ERRCODE_REQ Error code request 3% 3 Input
24 IN_DATA_EN Data enable input
25 IN_POS_INH Pasition control integration operation stop % 5 Input
26 IN_JOG_UP Jog + command Input
27 IN_JOG_DN Jog - command Input
28 IN_OVERRIDE_SEL Velocity override selection % 6 Input
29 IN_SIGN_INDEX_POINT | {(-) code inputs under Indexed/Point operafion move
30
31
32
33
34 OUT_CRDY Controller ready Qutput
35 OUT_SRDY Servo ready Output
36 OUT_MODE_EXE Under mode operations Output
37 OUT_ERR Error state Output
38 OUT_WARN Warning state Output
39 OQUT_M_EN M enable %2 Output
40 QUT_ERRCODE_OUT Error code enable 3 Quiput
4 OUT_DATA_ACK Data acknowledge % 2 Output
42 QUT_CODE_0 Code output Output
43 QUT_CODE_1 (M code, Error code output) Output
44 QUT_CODE_2 ' Oulput
45 OUT_CODE_3 Output
46 OUT_CODE_4 Output
47 CUT_CODE_5 Output
48 OUT_CODE_6 Outpui
49 OUT_CODE 7 Ouput
50 GND Ground

1 This will cause the program in execution to repeat continuously.

o g M
W

#
~N oo

o
%

Refer to M interface (see 4.1.4)

Refer to Error code interface (see 9.2.1)

Used to set parameters while under PLC conirol (see 4.4.9)

This will change the position control algorithm to proportional control.

This will enable switching velocity overrides 1 to 2 and also vice versa.

The default faciory settings for the operations logic is Type A settings.

T -12-




3.3.5 Sensor And Driver Connection Layout

<CN3> Pin assignments

Pin no. | Signal | Functions & Meanings /O Type
1 *ORG -__ | Home proximity signal - Input
2 *ORG + | Home proximity signal + Input
3 *OTDN - | (-} direction over travel hard limit signal = terminal Input
4 *OTDN + | (-} direction over travel hard limit signal + terminal Input
5 *QTUP - | (+) direction over travel hard limit signal — terminal Input
6 *OTUP + | (+) direction over travel hard limit signal + terminal Input
7 MRK - Mark signal - Input
8 MBK + Mark signal + Input
9 GND Ground pin number 50 in CN2 is not connected to round infemnally
i0  1+24V Power supply +24 V (Pin no.1 in CN2 is not connected internally)
11 COIN COIN signal Qutput
12
13 CAMPQS 0| Cam positioner 0 Output
14 CAMPOS 1| Cam positioner 1 Ouiput
15
16
17
18 :
19 BRK - Brake - Quiput
20 BRK + Brake + Output
1. Those pins marked withan * use Type B logic electrically (Normal
A close). Normally in the OFF state if the current is flowing.
2. Itis not necessary to connect anything to the (+) and the (~)
NOTE hard limit sensor inputs, if they are unused.
3. The mark sense inputs may also be left unconnected, if not required.

* Inbut and output circuitry specifications <CN2>, <CN3>

Normal input voltage sensitivity: 12 - 24 VDC (10.2 - 26.4 VDC)
Input current rating: 8.5 mA / input pin (at 24 VDC)

Input Circuit
nput Hreuy CN2: Pin no. 1
A ‘/_]_ CN3: Pin no.2, 4,
L]
- - \ CN2: Pin no. 29

6,8

-CN3:Pinno.1,3,5,7

Qutput Circuitry

1

CN2: Pin no. 1
B ) / CN3: Pin no. 10
L
~ CN2: Pin no. 34 -
T {

I

CN2: Pin no. 50

{

Rated output voltage :12 - 24 VDC (10.2 - 26.4 VDC)
Maximum load current: 0.1 A/ output pin, 0.5A/ common
Leak voltage while OFF is less than 0.1 mA

49

CN3: Pin no. 11,13,14, 20

CN3: Pin no. 9,19
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3.3.6 Communication Specifications

A personal computer is used to establish communications with the driver and this is achieved through
the <CN1> connector. The various settings and protocols involved are listed herewith.

1} Connector type and manufacturer:
The recommended connecior is DELC-J9SAF13L6 (9 pin type) manutactured by JEA.
2) Electrical specifications: “

Refer to the pin connection diagram below for details.
The pin numbers 08, 07, 08 are exclusively reserved for use with the Operations Pendant (TBX).

/\ note

When the driver is connected to a personal computer, ensure that these pins are always
kept open (unconnected) as they can lead to damage of the driver otherwise.

3) Communication cable (Option)

Contact Yokogawa Precision Corporation or its authorized dealer for obtaining the optional
accessories such as the communication cable.

The cables are of two different types, one is meant for the IBM or compatible machines, and the
other is for the NEC98 series (for Japan only) of computers. If the cables are made by the customer,
kindly note that in the NEC98 version, the RTS and CTS must be shorted for establishing proper
communications.

4) The teaching pendant (TBX)

This can be directly connected to the driver. Refer 1o the section on the Teaching pendant for
further details.

<CN1> pin layout

o | Fa 06 | XTBXON
02 RXD 07 | XTBXENG
03 | TXD 08 5V
04 | (NO) 09 ;G
05 | SG
. IBM/PC AT
Driver Personal Computer Compatible
RxD 020 !"\ oo3 TxD
sG |oso A :gg 2‘:0 3% Option Cable
TxD |030C
o (%80 7\ CP75765-020 (2 m)
D-sub @ pin {Male type) D-sub 9 pin (Female type)
Personal Computer :
. ] PCos
Driver N
X A .
ol /\ oor| 56 3k Option Cable
0 joso /"\ o03| A CP75773-020 (2 m)
2ic] o04
2 |:~005 g'.:::
\_
D-sub 9 pin (Male type) D-sub 25 pin (Male type)

3% For connecting other types of computers or controllers, kindly contact Yokogawa Precision
Corporation or its authorized dealer.

-14-




.3.7 Multi-cal muatons
% Outline

Multi-channel communication refers to the use of multiple units of DYNASERV M-type drivers [ limited to
nine (9) units per PC] by daisy chaining them and controlling these with a single personal computer. .

% Operations

@ The figures illustrate the operations as shown below:

DYNASERY I

SERVO ACTUATOR

YOKOGAWA ¢
Mude in Japaon

LlNEI' @

Y This is a rotary switch which can
be set to any number between 0
to 9. Set it to ‘0’ for single channel
use. Set this to a unique number
ranging between 1 to 9 for
multiple units on the same daisy
chain.

— CNl —

NOTE:

When daisy chaining multiple
units kindly ensure that the ID
numbers of the driver units on
the same communications
chain are unique.

N

(@ For multi-channel use, prepare the cable connections as given below. Refer to 3.3.6 for the pin

assignments of the <CN1> connector.

Host PC

TXD p

[ RXD

RXD

The cable length is restricted
to a maximum of 15 m only.

TXD

|

M type #2 —
[ exo

___:_ TXD

I |
oo
______ A .
M type #9—
RXD

® When transmitting commands from the controlling PC, each of the commands (intended for a specific
driver) shall be duly preceded with the appropriate ID number for each of the M-type driver units. The
Tool box utility program’s mode seftings may be used for this purpose! -
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< EXAMPLE >

Multi-channel communication

Setting 1D=2

Changing rate of #79 io 500

2#79=500 (Transmit}

02R00 ready : 500  (Receive: <Successful>)
02ALM ... ' (Receive: <Unsuccessiul>)
Reading values of #79

2#79 (Transmit)

02R1D CamMoveTime: 500

* Selection of Velocity override

When 0 (ON) The value of #16 (velocity override percentage) is used for the move.

When 0 (OFF) The value of #17 (velocity override percentage) is used for the move.

Note that the above explanation is valid when the Logic Settings are Normal Open.
If the Logic Settings are reversed, then the features get reversed also.

-16-
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3.4 The Front Panel:
3.4.1 Main Features Of The Front Panel

The LED displays, Switches, and test pins are all accessible directly from the front panel (Flg 3.4.1.1)
and the key features are listed here:

1) The LED display (7 segment LED): Displays the state of the driver.

2) SRV (Toggle switch): This helps to turn OFF the SERVO system.

3} 4 pin Dip switch: Enables the various driver settings

4) Test pins: Permits the monitoring of various signals inside the driver.

Fig. 3.4.1.1 Explanations on LED / Switches / Test pins

% 7 Segment LED:
Whenever the driver is under an error status,
the status is displayed as a number. Under
normal operation status this will display 0.

% LED lamps:

—U | <RDY> Green lamp /Displays Controller Ready
D YN/ASEIQ V status (Flashing lamp indicates that the
: power supply voltage is too low)
s [HJ Ol <ERR> Red lamp / Error status
e <BUSY> Green lamp / Under operation

<PLC> Green lamp/ Under PLC operation mode

% Ten (10) step rotary switch:
Used for mulfi-channel mode of operatlon Set
to ‘0" for single channel operation.

* Toggle Switch

I;Ql When this switch is set facig downwards will

— N —

N\

YOKOGAWA &
Hade Tn Japon

LINE
(CONT N\, [
%00-230\!»!6

prevent the driver from turning the SERVO ON.

% 4-bit dip switch
Refer to the figure 3.4.1.2 for further details.
(The upper most pin is bit 1)

e
@ W N, [
goo-230vAC

L erp

% Push Switch
Pressing this enables the Driver RESET
function.

~ % LED lamp
<COIN> Greenlamp / Displays the positional deviation state

MOT0R va

ve

VEL
POSN
AGND
TARG

Ve

ClCIClICISISICICIE

oL eno

r
=
@

L

| * Test pin

3 I@ <AM>  Standard anolog monitor terminal

| P, <VIN>  Velocity monitorterminal

{i} Q} 0 <TRGFF> Torque Feed FonNard monitor terminal
<FFTVIN> Reserved

m m <AGND>  Analog ground terminal .

% Test pin
<VEL> Velocity detection signal monitor terminal
<POSN> Reserved
<AGND> Analog ground terminal
<TORQ> Torque monitor terminal
<VIN> Reserved

LY
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The 4

bit1:

bit 2:

bit 3:

bit 4:

pin dip switch is used to set the various modes of operation of the controller as explained below:

OFF ON
— —p

] bit 1

W bez
W bits

M ] -bita

Default settings
(Factory shipment settings)

Fig 3.4.1.2

All Reset
If this bit is set to the ON position, upon Power ON, or, upon the recycling the power to the driver, the
controller parameters are completely reset and all the settings revert to the default (factory) setting.

PLC operation mode / Communications operation mode
Ii the bit 2 is setin the ON position, then upon Power ON, the driver gets set in the PLC control operation mode.

DI emulation
If the bit 3 is set in the ON position, it turns on the DI emulation via the CN2 interface. The control is easily
enabled via the Tool box utility software.

Flash ROM operations

If the bit 4 is turned ON along with the bit 1, then the set parameters, programs, component backup data
etc., are all copied into the flash ROM. Upon the completion of this operation, the “PLC LED” Lamp will
start flashing as an indication of completion. (As the flash ROM doesn’t require battery backup, it is a safe
methed to save all the parameters and data seitings. Hence, upon the completion of driver settings, it is
prudent to carry out this save operation).

If the bit 4 is turned ON along with the bit 2, the entire contents of the flash ROM are read as “Backup”
data and used to set the parameters, programs etc. (This operation is usually used to restore seftings
from the Backup data set). Upon the completion of this operation, the “BUSY LED" will start flashing as
an indication of completion.

: Main programs, - Main programs,
Bit 4 and parameters and Bit4 and parameters and
Bit 1 are settings Bit 2 are settings
set ON set ON
Backup data in Backup data in
Flash ROM Flash ROM
BACKUP (Save operation process) RESTORE (Read operation process)
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3.4.2 RS232C And PLC Operations Change-over

% The settings of the 4 pin dip-switch on the front panel will enable the change between the RS232C
and PLC modes of operation. However, afier changing the settings, it is necessary to cycle power into
the driver in order to make the settings valid.

Y T V|
¢ [

ol
[
18
YOKOGAWA +
Made In Jopma
:c:tanrn:,E ®
goo-230vAc [ g
wer| €D
,@_ N N, - . .
goo-2sovac | €D % 4 pin dip switch
L sno @
MOTOR @ - I:
v @ T
VEL
@l oL ] Switch position
L onp @ TORQ E
=—p PLC mode
L Bl = 16 || bit 2
w =y < RS232C mode

g —
—

—— CN4 ——

3.4.3 DI Emulation Mode

% The various PLC operations may be monitored or confirmed using a personal computer connected
via the <CN2> connector. it is necessary fo use the Tool box utility to carry out this operation. Note
that it is essential to change the mode of the 4-pin switch as depicted above.

3.4.4 Variable Definition Analog Monitor .

% It is possible to designate this monitor terminal to be either a velogity or a position monitor etc. (as the
case may be} and thus, monitor the different signals. Refer to the Parameter details list (#70,71) for
additional information.

-19-

LY




Accessible/ Disabled commands under each operation mode of R$232C/PLC

~20~

Commands RS232C Mode PLC Mode
ltem RS232C PLC RS232C { TBX |PLC |RS232C [TBX | PLC
command command |command | command command | command

Emergency stop IN_EMG NA YES YES NA YES YES
Servo ON @s YES YES NA NO NA
Start Operation @3 | IN_MODE_START YES YES NO NO NO YES
Stop Operation @2 | IN_MODE_ENDE YES YES NO NO NO YES
Program auto rewind IN.PROG_REWIND | NA NA | YES NA NA | YES
Interlock IN_INTERLOCK NA NA YES NA NA YES
Abort @t |IN_ABORT YES ves | VES YES Yes | vEs
Error reset @4 | IN_LERR_RESET YES YES YES YES YES YES
M-answer @9 | IN_M_ANS #1 #1 #1 #1 #1 #1
Error request IN_ERRCODE_REQ NA NA YES NA NA YES
Data Enable IN_DATA_EN NA NA NO NA NA YES
Disable integral move execution IN_POS_iNH NA NA YES NA NA YES
Velocity override selection IN_OVERRIDE_SEL NA NA YES NA NA YES
JOG @1 | IN_JOG_UP 2 ¥*2 %2 ¥2 ¥2 %2
) IN_JOG_DN
Homing offset @10 YES YES NO YES YES NO
NA Not Applicable (Invalid)

NO No (Disabled)

YES | Yes (Enabled)

#1 Based on #102 parameter’s value

%2 Based on #217 parameter’s value




3.5 SERVO ON Operation

After the completion of installation and mounting, it is necessary to further carry out alignment and fine
tuning etc., and for this purpose it is necessary to tum the SERVO ON.

1) Standard method: Connection through the <CN2> connector.
For turning on the SERVO via a PLC, refer to the Figure 3.5 for an
example of connections. The logic for the SERVO ON terminal uses <CN2>
the Type A Logic (Factory default setting).

2) Changing the SERVO ON terminal logic io type B connection:

The Tool box utility software can be used to change the logic type of | +24V 10

the SERVO ON terminal to Type B Logic. If the logic type is set to

Type B, kindly note that upon power on, the system will automatically | sepvoon 3 O |

turn ON the servo status (under PLC mode of operation) _(L -
3) Turning the SERVO ON by using a personal computer: =

Using the DI emulation function feature of the M type driver, it is T

possible to turn the SERVO ON (However, this is possible only if the GND 50 O

Servo On terminal uses the Type A Logic).
The method uses the following steps of operation:

Refer to the section 3.4 (4-pin Dip-switch settings) for switch positions. Fig 3.5
Kindly also refer to the section 6.3 (Using the tcol box utility software) )
for operating details.

A When the driver SERVO ON status is enabled, the SERVO RDY (servo ready) signal
turns ON also (<CN2> pin no. 35). At this point, it is possible to send the operation
NOTE | commands to the driver/motor.

3.6 Adjustments
Itis necessary to fine tune the servo characteristics of the product to properly take advantage of its many features.

3.6.1 Adjustment procedure
This servo driver has an Auto-tuning function as a special feature. This enables easy and exact tuning of
the driver based upon the load and, it enables the automatic registration of the various servo parameters.

3.6.2 Auto-tuning:
Auto-tuning feature can be enabled either via the remote communications program using an appropriate
utility or even via the <CN2> connector.

This auto-tuning feature will move the DD motor through a range of moves 10° - 45°
A and based upon the results will set the parameters. As a consequence, ensure that the
load mounted on the motor will not interfere with the human personnel or other objects
NOTE . L . - :
in the vicinity while carrying out this procedure.

1) Enabling Auto-tuning using communications protocols (by using a TBX or a personal computer).
Transmit the command @3:1 to enable the auto-tuning feature.

2) Enabling Auto-tuning using a PLC
This feature can also be enabled by setting the drive mode to 1 (Auto-tuning command) and then
carrying out the Mode Start command.

3.6.3 Manual Tuning:

In principle, the auto-tuning feature alone shall be sufficient to tune the motorfioad combination. Howeyer,
further fine tuning of the servo system is also possible. By changing the mode io the Test Mode of operation,
it is possible to set the various other servo parameters as well as fine tune the parameters.

1) Procedure (The enabling procedure is similar to Auto-tuning feature as explained in the section 3.6.3
above for both the PLC mode and the personal computer mode of operatlon)
@3:0 command is sent to the driver (enables the test mode).
This command will turn ON the internal oscillator inside the driver at a frequency of 3.3 Hz for the
purposes of fine tuning the drive.

2) Adjustment

For the list and details of various servo parameters refer to the section 4.3.1 . All the servo -parameters
can be changed in real-time.
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Introduction

Thank you for purchasing the Direct Drive servo actuator M type driver series.

High torque output and high accuracy are the chief characteristics of the DYNASERV which is an external
rotor type of servo actuator. The Dynaserv is used widely in the Semiconductor industry but it also finds
numerous applications in the various Factory Automation areas and more.

IMPORTANT: KINDLY READ THE FOLLOWING CAREFULLY BEFORE COMMENCING OPERATIONS.

1.
2.

3.

N

. Cautionary notes concerning this Instruction Manual

This manual contains-the instructions for the proper installation, operation and usage for the Direct
Drive servo actuator M-type driver series. You must read the following carefully and comply with the
same before proceeding with the installation and the subsequent operation of the equipment.

This manual must be handed over to the final user of the equipment.

Read the instructions listed in this manual very carefully and after understanding them proceed
with the operations.

Operating the equipment without following the guidelines listed here may lead to irreparable
damage to the equipment. It is not possible to guarantee the safety of operations if the instructions
are not adhered to.

It is recommended that the user store this manual carefully in an easily accessible location for
quick reference.

This instruction manual serves as a guide to proper operation of the equipment. It is not to be
taken as a guarantee.

. Copying the whole of this manual or even a part of it by any means is strictly prohibited.

The manufacturer reserves the right to change the contents of this manual at it’s discretion.

While all efforts have been made to ensure accuracy in the contents of this manual, it is possible
that errors may have crept in inadvertently. If you find any such discrepancies in the contents,
kindly send your comments or suggestions to the manufacturer or it's authorized distributor.

About using this manual:

In order to simplify the reading of this manual, the various features and explanations have been
appropriately split into two different parts:

1. Instruction Manual -1 (Installation & Operations Manual)
in this part, the various detailed instructions for handling, installation and connections are explained.
The contents index feature the various sub-indices for more details. if this proves insufficient, refer
to the section 3.1 Operations Procedure Flow chart, which is a systematic representation of various
operating steps.

2. Instruction Manual -2 (Programming Moves & Specific Features)
The part 2 of the instruction manual lists the various programming methods and commands to enable
the actuation. The features of each type of motion, the various control settings and the methods of
operation are all listed here. For the convenience of our customers, at the end of each subsection
explaining a specific feature, simple examples of the programming commands are also detailed, which
can be used to actually command motion from the actuation system.
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For The Safe Usage Of This Product

Bl For the safe use of this product, the symbol A and A WARNING | are used on the product
concerned and in this manual. Either symbol on the product indicates that the operator must refer to
the wamings and instructions in the manual to avoid injury or loss of life. Be sure to follow the wamings.
Handling the product in a manner contradictory to the warnings may result in injury or loss of life.

B Completely understand the following instructions before reading the manual.

M This sheet and the manual must be kept of hand while the product is being used and must be passed
on to those personnel using the products.

/I\ WARNING

KEEP AWAY FROM ROTATING PARTS!

M The motor rotor rotates at high speed. When coupling a load with it, do NOT allow personnel or
objects to come within the sphere of its rotation.

ELECTRICAL SHOCK WARNING!

B To avoid electrical shock, ensure that you ground the product.

B Before connecting cables and wires to the driver, make sure that you turn the power oif and unplug the
power cord.

B When detaching the driver cord for maintenance or the like, make sure that you turn the power off and
unplug the power cord.

FIRE AND ELECTRICAL SHOCK WARNING!
M If you notice any abnormal sound, strange odor or smoke emanating from the product, immediately
turn off the power and unplug the power cord. Then contact the nearest service representative.
B If you drop the product or it receives a mechanical shock, immediately stop using it and turn off the
power. Then contact the nearest service representative.
M Do not use the power supply with a voltage exceeding the range specified for the product.
B Be careful not to let any foreign material such as metal particles, flammable liquids, or moisture enter

Should this happen, immediately turn off the power and then contact the nearest sales representative.
Bl Do not bend, twist, squeeze, or pull the cables from the motor with excessive force or subject them to
heat or heavy weights. _
M Users are strictly prohibited from making any modifications or repair to the product.

into the openings on the product (e.g., the gaps around the rotating parts or the vents of the driver).
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IMPORTANT : READ THE FOLLOWING

Copyright & Acknowledgments

The M drive Utility software for Windows’95 and its documentation are copyright materials. The
DYNASERYV is a trademark of Yokogawa Precision Corporation, Japan. Yokogawa Precision Corporation
(YPC) specifically retains title to alt YPC's computer software. The Program described in this guide is
furnished under a license agreement and may only be installed, used, or copied in accordance with the
terms of that agreement. Making unauthorized copies is strictly prohibited. No part of this Program or its
accompnaying documentation may be reproduced, transmitted, transcribed, stored in a retrieval system,
or translated into any language, in any form or by any means without the prior written permission of

Yokogawa Precision Corporation.

MS-DOS and Microsoft, are the registered trademarks of Microsoft Corp.  Windows "95 and Visual C++ are the trademarks of
Microsofi Corp. IBM is a registered trademark of Intemnational Business Machines Corp. IBM PC, IBM PC/AT are the trademarks
of International Business Machines.

All other product names are the trademarks or registered trademarks of their respective owners.

BEFORE OPENING THIS SOFTWARE PROGRAM PACKAGE ["PROGRAM"], YOU SHOULD CAREFULLY READ THE
FOLLOWING TERMS AND CONDITIONS. BY OPENING THIS PACKAGE YQU AGREE TO BECOME BOUND BY THE TERMS
AND CONDITIONS OF THIS AGREEMENT, WHICH INCLUDES THE SOFTWARE LICENSE AND LIMITED WARRANTY. IF
YOU DO NOT AGREE WITH THESE TERMS AND CONDITIONS, YOU SHOULD PROMPTLY RETURN THIS PACKAGE
UNOPENED AND YOUR MONEY WILL BE REFUNDED.

Yokogawa Precision Corporation [hereinafter referred fo as “YPC] provides the Program and licenses its use, You assume
responsibility for the installation, use and resuits obiained from the Program.

LICENSE
You may:

(A). use the Program on a single computer {i.. with a single CPU) or on a LICENSED COMPUTER NETWORK, or, if you have
notified YPC and are invoiced for the use of the Program on more than one single computer, you may use the Program on the
number of single CPU computers indicated on your invoice. A Computer Network is any combination of two or more terminals that
are electronically linked and capable of sharing the use of a single software program. A LICENSED COMPUTER NETWORK is a
computer network for which the LICENSEE has purchased and dedicated at least one (1) instruction manual for the single -user
version of the program for each terminal on the network. If you have notified YPC and are invoiced for the use of the Programona
LICENSED COMPUTER NETWORK by more than one user, each user may use the Program on the LICENSED COMPUTER
NETWORK. You will distribute a copy of this Agreement to each licensed user and each licensed user agrees to be bound by this
Agreement.

{B}. make one copy of the Program in machine readable or printed form only for backup purposes regardless of the number of users
permitted as indicated In paragraph (A) of this Agreement, provided that you reproduce all copyright and other proprietary notices
that are on the original copy of the Program provided to you. Any porifon of the program merged into another program will continue
to be subject to the terms and conditicns of this Agreement. .

{C). transfer the Program and license to another party if the other party agrees to accept the terms and conditions of this Agreement,
provided that you reproduce all copyright and other proprietary nofices that are on the original copy of the Program provided to you.
Any portion of the Program merged into another program will continue to be subject fo the terms and conditions of this Agreement.

readable form or destroy any copies not transferred.

(D). physically transfer the Program [a] from one terminal to another within a LICENSED COMPUTER NETWORK as long as the
number of users on the LICENSED COMPUTER NETWORK does not exceed the number so licensed pursuant to paragraph (A)
of this Agreement or [b] from one single computer to another provided that the Program is used on only the number of single CPU
computers permitted pursuant to paragraph (A} of this Agreement. You may not electronically transfer the Program from one
computer to another except over a LICENSED COMPUTER NETWORK. You may not distribute copies of this Program or accom-
panying documentary materials to others. You may not translate, reverse engineer, decompile, disassemble, or create derivative
works based on the Program. You may not translate or create derivative works based on the written materials without prior consent
of YPC.

r YOKOGAWA PRECISION CORPORATION'S SINGLE SOFTWARE USER LICENSE AGREEMENT —

If you transfer the Program, you must at the same time either transfer to the same party all copies, whether in printed or machine |

Continued on the following pages--
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(E}. YPC agrees to make available to you reasonable information that YPC had which is necessary to achieve interoperability of
the Program with other operafing systems and / or platforms and that no exception to these terms and conditions shall apply for the
purpose of the development of interoperable software.

{F}. you acknowledge that the Program is subject to restrictions and controls impesed by the government of Japan and the
regulations thereunder. You agree and certify that the Program licensed hereunder will not be acquired, shipped or transferred or
reexamined, directly or indirectly, into any country prohibited by the Govermnment of Japan and the regulations thereunder or wilt
not be used for any purpose prohibited by the same.

(G). the Program is provided with RESTRICTED RIGHTS. Use, duplication, or disclosure by the Govemment of Japan is éubject
to the restrictions as specified by the Government of Japan as applicable.

YOU MAY NOT USE, COPY, MODIFY, SUBLICENSE, ASSIGN OR TRANSFER THIS LICENSE, ANY RIGHTS, DUTIES OR
OBLIGATIONS HEREUNDER, THE PROGRAM, IN WHOLE OR IN PART, EXCEPT AS EXPRESSLY PROVIDED FOR IN THIS
LICENSE, AND, IF YOU ATTEMPT TO DO SO OTHERWISE, YOUR LICENSE IS AUTOMATICALLY TERMINATED.

TERM

The iicense is effective until terminated. You may terminate it any time by desiroying the Program together with all copies. It will
also terminate upon conditions set forth elsewhere in this Agreement, or if you fail to comply with any term or condition of this
Agreement. You agree upon such termination to destroy the Program together with all copies.

LIMITED WARRANTY

THE PROGRAM IS PROVIDED “AS IS” WITHOUT WARRANTY OF ANY KIND., EITHER EXPRESSED OR IMPLIED, INCLUDING,
BUT NOT LIMITED TQ, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM 1S WITH YOU. SHOULD THE PROGRAM
PROVE DEFECTIVE, YOU (AND NOT YPC, ITS AUTHORIZED DEALERS OR DISTRIBUTORS) ASSUME THE ENTIRE COST
OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION/. - -

SOME JURISDICTIONS DOES NOT ALLOW THE EXCLUSION OF IMPLIED WARRANTIES, SO THE ABOVE EXCLUSION
MAY NOT APPLY TO YOU. THIS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS AND YOU MAY ALSO HAVE OTHER
RIGHTS WHICH VARY FROM JURISDICTION TO JURISDICTION.

LIMITATIONS OF REMEDIES
YPC's entire liability and your exclusive remedy shall be:

1. the replacement of any diskette not‘ meeting YPC's “Limited Warranty” and which is returned to YPGC or an authorized dealer
with a copy of your receipt; or

2.if YPC or the dealer is unable to deliver a replacement diskette or cassette which is free of defects in materials or workmanship,
you mat terminate this Agreement by returning the Program and your money will be refunded.

IN NO EVENT WILL YPC OR ITS SUPPLIERS BE LIABLE TO YOU FOR ANY DAMAGES, INCLUDING ANY LOST PROFITS,
LOST SAVINGS OR OTHER INCIDENTAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE SUCH PROGRAM,
EVEN IF INSIGNIA, ITS SUPPLIERS OR ANY AUTHORIZED INSIGNIA DEALER OR DISTRIBUTOR HAS BEEN ADVISED OF
THE POSSIBILITY OF SUCH DAMAGES, OR FOR ANY CLAIM BY ANY OTHER PARTY.

SOME JURISDICTIONS DO NOT ALLOW FOR THE LIMITATION OR EXCLUSION OF LIABILITY FOR INCIDENTAL OR
CONSEQUENTIAL DAMAGES, SO THE ABOVE LIMITATION MAY NOT APPLY TO YOU.

GENERAL

This Agreement is govermned by the laws of the Govemment of Japan. Should you have any questions conceming this Agreement,
you may contact YPC by writingto  Yokogawa Precision Corporation, MD Sales Head Office, Musashino Center Bldg. {6F),
1-19-18, Nakacho, Musashino-shi, Tokyo 180-0006, JAPAN

YOU ACKNOWLEDGE THAT YOU HAVE READ THIS AGREEMENT, UNDERSTAND IT, AND AGREE TO BE BOUND BY ITS
TERMS AND CONDITIONS. YOU FURTHER AGREE THAT {7 IS THE COMPLETE AND EXCLUSIVE STATEMENT OF THE
AGREEMENT BETWEEN YOU AND YPC AND THAT IT SUPERSEDES ANY PROPOSAL OR PRIOR AGREEMENT, ORAL OR
WRITTEN, AND ANY OTHER COMMUNICATIONS BETWEEN YQU AND YPC RELATING TO THE SUBJECT MATTER OF
THIS AGREEMENT.
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4. Operating Features
4.1 General Operating Features And Functions
4.1.1 SERVO ON

After switching ON the power input for the driver, turn on the pin no. 3 of <CN2> to enable
SERVO ON of the driver (The driver is shipped with Type A logic enabled). By using a PC uitility,
it is possible to set the pin no. 3 as a Type B logic. In such a case, if the power supply to the driver
is turned ON, the driver will automatically enable the SERVO ON function.

4.1.2 Emergency Stop
If the pin no. 2 in CN2 is set ON, the motor shall be brought suddenly to a hait.
Stopping method: The motor decelerates at high speed until it stops completely. However, the
driver continues to be in the SERVO ON state.

4.1.3 Brake Signal:
* Outline;
This Brake Signal is used to trigger and hence control a brake device or a clamping device for the motor.

% Related Parameters:
The Point Move Operation related parameters are given below:
@ At SERVO ON, the defay in executing the “Brake OFF” command is set using the parameter
#89 (the default initial value for this is preset as “0”).
@ At SERVO OFF, the delay in executing the “Brake ON” command is set using the parameter
#90 (the default initial value for this is preset as “0").
% Operation:
The brake signal timing is as shown here....

SERVO ON @ ®
SERVO OFF ” o= !
BRK (CN3) ON ‘ |
BRK (CN3) OFF

4
3

4.1.4 M-Function Interface
% Outline:
The M-interface operation is possible upon the completion of the Index Operation, Point Operation
or, after reaching a specific location in Program Operation.

* Related Parameters: _
The parameters relating to the M-Function interface are as follows: |
@ M-Function enabled during the Program Operation (#100=0 : Disabled; #100=1 : Enabled)
@ M-Function enabled during Index or Point Operation (#101=0 : Disabled; #101=1 : Enabled)
@ Selection of M-Function type of communication interface (#102=0 : PLC; #102=1 : RS$232C)

% Operation: :
¢ PLC Mode of operation: i
@The pins <OUT_CODE[0...7]> of the CN2 terminal outputs the M codes and also the

<OUT_M_EN> pins are enabled ON. .
@ After the M codes are completely read, the <IN_M_ANS> pins are enabled in the ON state.
@ Aiter the confirmation of the ON status of <OUT_M_EN> in the CN2, the <IN_M_ANS> is
switched OFF.

OUT_CODE[0...7]
(BCD) .

OUT_M_EN

IN_M_ANS I
Y% RS232C Mode of operation:

M:x% (Receive)
@9.1 (J:CR)




4.1.5 Selection Of The Axis Instruction Set:
% Outline

It is extremely important to set the units of the parameter set before commencing any moves. The

choices of selection are from Pulse Inputs, Angular Inputs and Feed Length Input System.

The Axis Operation Unit must be 0.001° during Auto-tuning operation {The default initial value for

the Axis Operation Unit is 0.001° ).

/\ NOTE

if you must select an Axis Operation Unit other than 0.001° then, do so only
after carrying out the Auto-tuning operation.

% Method
¥% Set the driver to Machine Set mode

@55.1 (J:CR)
) %4 Change the value of the parameter (#208) as desired (Refer to the Parameter list of values)

3% Reset the driver.

4.2 Operation Mode
The various Operation Modes are listed in the table shown below (Table 4.2) :

Table 4.2 Operation Mode List

Number | Operation Mode Functions
0 Test Mode The built-in oscillator generates a test signal with a
frequency of 3.3 Hz which is used to tune the motor.
1 Auto-tuning Mode This mode will oscillate the motor and predict the load
inertia and thereby, determine the requisite parameter
settings for proper tuning and control of the same.
2
3 Homing Mode Returns the motor to the home position (origin return).
4 Program Mode To select a desired program and then operate the motor accordingly.
5 Signal Locate Mode Use the ORG, OTUP, OTDN signals to move the motor.
6
7 MDI Mode Inputting the desired coordinates (position details) for immediate execution.
8 Index Operation Mode | Moves the motor according to determined indexed points.
9 Point Move Operation Mode | Moves the motor to a specified point.
10 Input Value Operation Mode | Moves the motor by a specified value.
11
12
13 )
14
15 Mechanical Settings Mode Enables-changing the servo parameers of the motor/ driver system.




4.2.1 Starting And Ending The Operation Mode Using A PLC
s# This section is applicable only to the Operation Modes under PLC control.

% Outline

The Operation Mode start is enabled by the signal <IN_MODE_START> signal of the CN2.

The Operation Mode end is enabled by the signal <IN_MODE_END> signal of the CN2. However, the
Auto-tuning mode, Homing Mode, Signal Locate Mode, Index Operation Mode, Point Move Operation
Mode andf Input Value Operation Modes shall end automatically upon completion without any command

intervention.
% Operation

Set the <IN_MODE[0...3]> and <IN_CODE[0...3]> of the CN2 and then turn ON the <IN_MODE_START>

of the CN2,

Kindly note that it is possible to activate these signals simultaneously provided that the parameter #215
(High Speed Response of the PLC Operation Start Signal) is not activated {disabled). If the parameter
#215(High Speed Response of the PLC Operation Start Signal) is activated (enabled), then it is necessary
to turn on the <IN_MODE[0...3]> and <IN_CODE[0...3]> signals of the CN2 before setting the
<IN_MODE_START> to the ON position.

sk The response

time is in the range of 24 msec to 34 msec if the parameter #215(High Speed Response of

the PLC Operation Start Signal) is inactive {Enabled) and in the range of 6 msec to 12 msec if it is active

(Disabled).

The <IN_MODE_START= will turn OFF only after the controller turns ON the signal <OUT_MODE_EXE>

in the CN2.

A NOTE:

Only after the <IN_MODE_START> of the CN2 turns OFF, will the
<QUT_MODE_EXE> signal turn OFF.

¥t Case: [f the Settling parameter (#106) is inaciive (disabled), the <OUT_MODE_EXE> signal is output
simultaneously with the completion of the position instruction command {the COIN signal is disregarded).

IN_MODE [0...3] _Q—

- l
iIN_CODE [0...7] < >—
(If needed only) .

IN_MODE_START

OUT_MODE_EXE

COIN (CN3) - 1 [

Y Case: Ifthe Settling parameter (#1 06) is active (enabled), the <OUT_MODE_EXE> signal is output after the completion
of the position command and, only when the position complete instruction signal (COIN) turns ON.

IN_MODE [0...3]

IN_CODE [0...7]

IN_MODE_START

OUT_MODE_EXE.

COIN (CN3) ] —




4.3 Operation Manual

After the preparations for operation (Installations, Connections & Adjustments) are completed, it is possible to
perform the desired operations. The various operation modes are explained in simple point wise detail in this

section. Select a desired form of operation and then follow the instructions for that mode of opetation.

4.3.1 Selection Of Operation Modes:
1) Select Index Operations:

% Equispaced Index Operations?=— Index Operation Mode or Program Operations Mode?

Example: 8 way equispaced indexing

e A

Example: 8 way equispaced indexing (random moves)

% Unequal Index Operations? == Index Operation Mode or Program Operations Mode?

Example 1) Example 2)

0 L0
(.4 \1 : \1
2 2
3 &/

S

Example 3) Oscillating

2) Input the move distance directly.

% Via serial communications (Use the MDI mode).

% Via a PLC (Use the DI/O input settings and feed the Input Value Operation Mode).

4.3.2 Points Selection In the Index mode:

1) Index Operation Mode
@ Is it in operational readiness?
Is it in communication readiness?

Is the servo turned ON?
Is it tuned and adjusted for the load inertia?

(@ Setting the parameters of the Index Operation mode?
Setting the number of Index points:
Setting the type of motion profile (Trapezoidal, Cam curve)
Setting the INC/ABS mode of operation

@ Coordination confirmation:
Homing
Automatic Homing

@ M-Function Interface
Wish to confirm the completion of operation?

® Start
-

(3. Preparation For Operation)
> 3.4 The Front Panel
>6. The M Drive Utility

>7. Howto use the Operatior Pendant:

> 3.5 SERVO ON Operation
> 3.6 Adjustments
> 6.10 SERVO Tuning Explained

(4.4.7 Index Operation Mode) *

> 4.4.3 Homing Mode
> Setlings for parameter #165

> 4.1.4 M-Function Interface
(4.2.1 Mode Start, End)

[



2) Point Move Operation Mode
@ Is it in operational readiness?
Is it in communication readiness?

Is the SERVO turned ON?
Is it tuned and adjusted for the load inertia?

@ Setting the parameters of the Point Move Operation mode?
Setting the number of Points to be moved:
Settings for each of the Poinis:
Setting the type of motion profile (Trapezoidal, Cam curve)
Setting the INC/ABS mode of operation

@ Coordination confirmation:
Homing
Automatic Homing

@ M-Function Interface
Wish to confirm the completion of operation?

® Start

3) Program Operation Mode
@ Is it in operational readiness?
Is it in communication readiness?

Is the SERVO turned ON?
Is it tuned and adjusted for the load inertia?

@ Setting the parameters of the Program Operation mode?
Setting for the related parameters

@ Creating a Program
Creating, Registration and Editing a Program

@ Coordination confirmation:
Homing

® M-Function Interface
Wish to confirm the completion of operation?

© Start

4.3.3 Points Dealing With Move Distance / Direct input:

1) MDI Mode
@ Is it in operational readiness?
Is it in communication readiness?

Is the SERVO turned ON?
Is it tuned and adjusted for the load inertia?

@ Setting the parameters of the MDI mode?
Setting up the MDI mode input
Setting for the related parameters

@ Input a Program

@ Ending the MDI mode:

(3. Preparation For Operation)

> 3.4 The Front Panel

> 6. The M Drive Utility

>7. How to use the Operation Pendant:
> 3.5 SERVO ON Operation

> 3.6 Adjustments

> 6.10 SERVO Tuning Explained

(4.4.8 Point Move Operation Mode)

> 4.4.3 Homing Mode
> Setiings for parameter #165

>4.1.4 M-Function Interface
(4.2.1 Mode Start, End)

(3. Preparation For Operation)

> 3.4 The Front Panel

>6. The M Drive Utility

>7. Howto use the Operation Pendant:
>3.5 SERVO ON Operation

> 3.6 Adjustments

> 6.10 SERVO Tuning Explained

(4.4.4 Program Operation Mode)
> Refer to Index/ Point Move Operation Mode.

> 6.4 Using Programs
> 4.4.3 Homing Mode

> 4.1.4 M-Function Interface
(4.2.1 Mode Start, End)

(3. Preparation For Operation)

> 3.4 The Front Panel

>6. The M Drive Utility

>7. Howto use the Operation Pendant:
>3.5 SERVO ON Operation

>3.6 Adjustments e
> 6.10 SERVO Tuning Explained

(4.4.6 MDI Mode)
> Input the command @3:7 to enable
> Refer to Index/ Point Move Operation Mode.

>6.3 Using The Terminal Mode
> 4.4.4 Program Operation Mode

> Input the command @1, @2
> to disable and end this mode

e —
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2) input Value Operation Mode

(M s it in operational readiness? (3. Preparation For Operation)
15 it in communication readiness? > 3.4 The Front Panel
>6. The M - Drive Utility
>7. How to use the Operation Pendant:
Is the SERVO turned ON? > 3.5 SERVO ON Operation
Is it tuned and adjusted for the load inertia? > 3.6 Adjustments
> 6.10 SERVO Tuning Explained

@ Setting the parameters of the Input Value Operation mode? (4.4.9 Input Value Operation Mode)

Setting for the related parameters > Refer to Index/ Foint Move Operation Mode
> Input Value Operation Mode Specifications
@ Start (4.2.1 Mode Start, End)

4.4 Operation Modes Explained
In order to properly operate this product, first select the desired mode of operation, then read the
explanations on the same and follow the instructions carefully.

4.4.1 Test Mode

% Outline:

This mode enables the tuning of the SERVO motor system. For this purpose, the driver emits a 3.3
Hz Square Wave position command using the buiit-in oscillator and this is used to move the motor
in a reciprocal fashion in very small moves. The response of the motor is also output through the
AMON test pin, which may be monitored using an oscilloscope.

% Related Parameters:
The foliowing parameters are related to this operation and listed below:

@ Position control band width ( #50)
@ Position control Integral limit ( #53)
@ Inertia (#155) |
@ Velocity control band width (#159) ‘
® Analog Monitor selection (#70:1 Motion response from the tested axis) :
® Monitor gain for the tested axis movement ( #72) |

Yt Waveform before the tuning: Motor position

Y& Waveform after the tuning

Motor position]

* Preparations:
% Turn the SERVO ON. !

IN_MODE [0...3] (CN2) _C>__
Mode No. 0
IN_MODE_START (CN2)

IN_MODE_END (CN2) [ |

QUT_MODE_EXE {CN2) . | .~ J

¢ RS$232C Operation
@ Start
@3:04 (J: CR)
ROO (Receive)
4 END
@2
RO0 (Receive)
@ This operation is carried out in the Servo Adjustemenis window of the PC Utility.
3§ Refer to section 6.10 for the PC Utility’s Servo Adjustment explanations.

% Operation:
Y% PLC Operation

-6-




4.4.2 Auto-tuning Mode
% Outline:

. This mode enables the Auto-tuning of the SERVO motor system. For this purpose, the driver will command
the motor to move through some fine oscillations several times and the resultant motion is used io predict
the load inerfia and the control parameters are set automatically.

% Related Parameters:
The following parameters are related to this operation of Aute-tuning as listed below:

@ SERVO stifiness seiting state ( #38)
® Auto-tuning moving range ( #32)
® Maximum Auto-tuning acceleration/ deceleration ( #33)
@ Default value of the Auto-tuning acceleration/deceleration  ( #34)
® Selection of the Axis Instruction (#208=1 This parameter must always be 1)

3 Normally, no modifications are required in steps @,3,® but it may be needed in the cases shown here:-
In case of excessive position error (EPR23)
¥¢ Set the value of parameters @,@ to a higher value.
In case of excessive deviation in the differential value of the position instruction (ERR31),
¥ Set the value of parameters ®,@ to a higher value.
In case the move angle is too large.
w Change the parameter value to 2 or some appropriate smaller vaiue. Note, however, that a larger
move angle usually helps to obtain better tuning.

The following parameters will be set automatically.

(D Position control band width { #50)
@ Position control Integral fimit ( #53)
@ Inertia (#155)
@ Velocity control band width (#159)

% The tuning procedure is as follows:

Auto-tuning
,-_Predicting the Inerti:l User Settings

¥ }

User Settings permitted ==+ | Inertia parameter settings (#155) | | % Servo stifiness settings status (#38)

{ |

% Changing the parameters will also change the following parameters:
_ @ Velocity control band width (#154)
User Settings permitted = < fc (positioning control bandwidth) (#50)

< ILim (Integration limit value) settings (#53)

* Preparations:
¢ Turn the SERVO ON.

+ Operation:

¥ PLC Operation ‘ .
IN_MODE0...3] (CN2) —D__
Mode No. 1 )

IN_MODE_START (CN2)

OUT_MODE_EXE (CN2) — L

-7
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¢ RS232C Operation
@ Start
@3:.04 (J:CR)
R0O0 (Receive)
€ END
@24
ROO0 (Receive)
@ This operation is carried out in the Servo Adjustements window of the PC Utility.
s¥ Refer to section 6.10 for the PC Utility’s Servo Adjustment explanations.

if the motor starts to resonate, reduce the value of the Servo stiffness settings
& {#38). Ii this also does not prove effective in reducing the resonance effect, it
may be necessary to change the filter settings. Refer to the section 6.10.3 for

CAUTION: | aking the appropriaie filter settings.

4.4.3 Homing Mode
% Outline:

This mode uses the Homing sensor and the motor’s Z signal to set the origin positicn and use this as a
home position. The motion profile can use the trapezoidal move only {However, it is possible to set the
motor’s deceleration type). It is possible to override the velocity settings during homing. For the velocity
override settings kindly refer to the section 4.5.2.

% Related Parameters:

The following parameters are related to this homing procedure are as listed below:

@ Selecting the acceleration type (#4=0 : Acceleration; #4=1 : 8)
@ Selecting the deceleration type (#5=0 : Deceleration; #5=1 : S)
@ Acceleration time under trapezoidal motion (#7)

@ Deceleration time under trapezoidal motion (#8)

® Velocity during homing for the OT search (#11)

® Velocity during homing for the proximity signal search operation ~ (#12)
@ Homing velocity at close to homing recognition point (1) (#13)

Homing velocity for the offset position move (#15)

® Homing direction {#20:0 : -Direction; #20=1 : +Direction)
(@ Use the OT signal during Homing (#21:0 : Disabled; #21=1 : Enabled)
@ Use the proximity signal during Homing (#22:0 : Disabled; #22=1: Enabled)
@ Enable the homing flag position upon error (#27:0 : Disabled; #22=1 : Enabled)
® Value of the homing offset during homing (#29)

@ The value for Operation instruction after the completion of homing (#30)
The dimensional units for the @ and @ can be set using the parameter (#208).
The default settings are 0.0012,

CW rotation

Proximity signal
detection

Z signal detection

® Starting position for homing move when
CCW rotation OT signal detection is not used.

OT signal detection




¥< Setting the homing offset moving distance:

The amount of offset for the home position can be changed using the parameter #29. However, it can

also be changed by following the operation procedure given here. :

1} Switch to the RS232C mode of operation (RS232C communications is enabled by setting the DIP switch SW2 on
the front panel of the driver to the OFF position and then either rest the driver or recycle power to the driver).

2) Turn the SERVO ON.

3) Set the value of parameter #29 to 0 {#29=0)

4) Execute the homing operation (@3:3).

5} Use the Jog mode to move to the desired mechanical home position. Alternately, in the Input Value mode of operation
[during operation in MDI Mode] (Set parameter #108 to 0 and then perform a homing run). You can also tum the
SERVO OFF (Input @8:0 to turn OFF the SERVO) and then manually move the motor to Mechanical home position.

6) Input @10:14  (J: CR) [CW direction during rotational coordinate system or straight line coordinate system]
Input @10:1.1 (I : CR) [CCW direction during rotational coordinate system]

By following the above procedure the offset value of the home position shall be registered into the driver,

Following the above procedure to set the value of the parameter #29 may resultin
A a calculation error of 1 pulse deviation. Kindly carry out the homing procedure to
reconfirm the ofiset position. Fine tuning the home position will eliminate this error

CAUTION: (However, there is no effect on the repeatability of the homing position).
X Preparations:
¥ Turn the SERVO ON.
% Operation:

Y% PLC Operation
IN_MODE [0...3] (CN2) < >
- Mode no. 3

IN_MODE_START (CN2)

OUT_MODE_EXE (CN2) - 7 L

v¢ RS232C Operation
@3:.01 (J:CR)
RO0 (Receive)

K*WARNING: For the initial homing follow the procedure as given below:

Enable the homing FLAG position (Enable the parameter #27)
v

| Homing operation |
!
| Error? | Yes

No
] Enable the homing FLAG position (Enable the parameter #27)—|

s

+
Abnormality due to Homing position (ERR49/ALM49) E‘z Refer to the

1 error listing
| Move the homing sensor or the homing FLAG position slightly (say a few millimeters) [

|
| Resetthe ERROR |
[ Yes
Yt NOTE: The homing (proximity) sensors and the OT sensors use the type B logic settings.

PLC mode: CN2 pin no. 21
RS232C mode: @4

—9-
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4.4.4 Program Operation Mode
% Outline

This is the mode under which a preregistered program can be run. It is possible to revise the parameters or to make changes
to the control parameters in this mode. It is also possible fo run another program as a subroutine inside the main prograim.
The program no’s from ‘0’ to ‘89’ are user defined program no.s {can be used arbitrarily)

The program nos’ from ‘90’ to *99' are system recognized program no's (cannot be set by the user).
The number of user defined blocks inside a program cannot exceed a total of 1000. Further, the program
no. ‘0’ is reserved for special functions (refer to relevant instructions).

* Related parameters
The parameters related to this mode are as given below:
¥ Common to Index Mode Operation, Point Move Mode Operation & Input Value Mode Operation are:

@ Program Step through mode enable (#82:0 : Disabled; #82=1 : Enabled)
@ Absolute Input mode enable (#83=0: INC ; #83=1 : ABS)
® Enable the M Functions in Program Mode (#100=0 :Disabled ; #100=1 : Enabled)

For details regarding the M-function refer to section 4.1.4.

¢ Indexing Operation:
Refer to section 4.4.7 for Index Operation Mode

Y Point Move Operation: _
Refer to section 4.4.8 for Point Move Operation Mode

¥% Input Value Operation Mode:
Refer to section 4.4.9 for Input Value Operation Mode

* Preparation
¢ Turn the SERVO ON.

+ Operation
¢ PLC Mode
IN_MODE [0...3] (CN2) :
Mode no. 4
IN_CODE [0...7] (CN2) —D—

Program no. {BCD 2 characters) |

IN_MODE_START (CN2)

OUT_MODE_EXE (CN2) T 7 .

¢ RS232C Operation
@3:4:*% | (*: Program number ; 4 : CR)
ROO (Receive)
¥ Operation is made possible by using the PC utility.
sk For the explanations on the prograrm menu and the relevant details refer to the section 6.4.

% Operational precautions

¥t PLC Mode of operation:

The following rules must be observed for seiting the IN_CODEJ0...7].

For a value excluding 0to 99:  For a specified program no., it is possible to execute the program
for a specified program block number (This may be used for
executing just a part of a program, if desired)

For a value of 0 1o 99: For executing a specified program no., in sequence from the
beginning of the first block.

¥r RS232C Mode of operation:
@3:4: Program number: Block no. . (Operation mode setting, Start)
(Program range is 0 to 99; Block numbers are 1 to 1000; .1 : CR)
@ If the program no. and the block no.s are not specified, then an input of @3:4 .1 will cause the driver
to execute the first program from the first block number registered in sequence.
NOTE: If there are no registered programs in the driver, this will lead to an error in operation.

-10-




4 If the program number is specified and the block number is not, then an input of @3:4: Program number: .
will cause the driver to execute the first block in the registered program number and carry on in sequence.

« f the program number and the block number are specified, then an input of @3:4: Program number: Block number:
will cause the driver to execute the program number from the specified block number and further, continue in sequence.

When the program number is duly specified and, if there is a nested block inside this

A program, that block shall be executed in accordance. However, it is not possible to execute
change in the parameters or in the axis controlled.

CAUTION: | Specitying a block number nested inside a control loop execute the program without

changing the control parameters.

<PROGRAMMING SYNTAX>

* General programming caution:
During programming, avoid using blanks and empiy line blocks.

% [G]: Preparatory Function
Description: The preparatory function defined by the G code is used to specify the meaning of the block.
It conveys a special meaning to the controller.

¥t Group 0 (One Shot G code: These types of G codes are effective in the specified blocks alone)
G04 Dwell .
Example of usage: GO4f* * % * (****: Dwell time in msec)
G27 Hardware homing
Example of usage: G27X
G28 Software homing
Example of usage: G28X
G92 Coordination system seftings .
Example of usage: G92X* * * * (* ** *:pnrogrammed coordinate input - user specification)

G92X5 {Type of dimensional units could be Input Value system or Scaling data)
{In this case, if the units are pulses, the coordinate is set at 5 pulse)
G92Xx1 (li the dimensional settings are Indexing moves, this will move the motor

to the first index point).

¥t Group 1 (Modal G code: These types of G codes remain effective until another G code in the same group is executed)
GO0 Positioning
Example of usage: GOOX* * * * (* ** *: Feeds the axis to the specified position)

g Group 2 (Modal G code: These types of G codes remain effective until another G code in the same group is executed)
(GO0 Absoclute instruction
Example of usage: GIOX** ** (* ***: Feeds the axis to the specified position * * * * from an
absolute 0 as a reference)
G81 Incremental insiruction
Example of usage: G1X**** (* * **: Feeds the axis to the specified position which is * * % *
away from the existing position)

* [X]: Axis specification
 [F]: Feed velocity

Example of usage: F**** {* ***: Move velocity <Depends on dimenéional units used for that axis>)
% [f]: Feed time

Example of usage: f** ** (* * **: Feed time <dimensions are in msec>)
% [A]: Feed velocity N

Example of usage: A** *# (****: Move velocity <Depends on dimensional units used for the X axis>)
%* [a]: Feed time

Example of usage; a**** (* ***: Feed time for the X axis <dimensions are in msec>)

% [M]: Signal Code for external devices {2 digit BCD & strobe signal)
MOD Program stop
Example of usage: MO0
M01 Optional stop
Example of usage: MOA1
MO2 to M99 are M outputs from the driver’s I/O interface.
Example of usage: M30

-11-
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% [Pl: Program call
Example of usage: P3 {Call program no.3)
NOTE: Nesting of programs are restricted to only 15 routines.

% [‘]: Comments
Example of usage: ‘ This will start the homing operation
NOTE: Maximum comment fields is restricted to 40 characters only.

% |nput statements
User defined parameter values, control strings and data may be set here.
% Format
The following 6 modes of input are supported in these type of statements.
#1=5
#1=H#2
#1=5+2
#1=H#5+2
#1=2+#5
#1=#2445

¢ Recognized characters
[+ - * / %] % has a special meanings which will be explained in later sections.

% Control statements
¥ Recognized characters
<, <=, >, >=, ==, |=]
NOTE: Nesting of these statements are restricted to a maximum of 15 routines only.

¥y IF statements (IF, ELSEIF, ELSE, END)
4 Format
IF: Numbers: Relationships: Data compared

€ Example of usage:
IF:#400:>:5
G90
X1000
ELSEIF:#400:>:10
G
X2000
ELSE
X3000
END

¥¢ WHILE statements (WHILE, END)
& Format
WHILE: Numbers: Relationships: Data compared

€ Example of usage:
#400=0
WHILE:#400:)=:5
X1000
MO
#400=#400+1
END

¥t FOR statements (FOR, END)
& Format
FOR: Numbers: Initial values: Relationships: Data compared: No. of steps

€ Example of usage:
FOR:#400:0:<:7:1 (#400=0; #400<7; #400=#400+1)
X1000
MO1

END
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% Start-up Program

If a desired operation sequence is registered as the Program number 0 in the Dynaserv, then upon ¢ycling

power to the unit, the driver will automatically select the program number 0 and start executing the same.

Application example: This feature may be used to register the homing operation commands {G27X, etc) for user convenience.
Note: Kindly remember that the Start-up Program feature is disabled at the time of shipping the driver.

However, this feature can be enabled or disabled by using the parameter (#92).

% The velocity of either a Trapezoidal or a Cam motion profile; the time duration under a Cam motion profile, are all

set by various parameters and this will enable the selection of either a Cam move or a Trapezoidal move.

i\( GOOX*** *F*x* %
GOOX* %% %A% % %

] It defined as such, the ‘F’ and ‘A’ will have the following meanings:

For a Trapezoidal move: Setting the velocity of the move (Change the Feed Velocity parameter)
For a Cam profile move: Setting the velocity (Maximum limit) of the move (Change the Feed Velocity parameter)

Accordingly, ihe motion response is identical in the programs () & (& shown below:
(I GOOX1000F100 - '

@ #9=100
® GOOX1000

* GOOX****Fx& %
GOOX*** )k g***

For a Trapezoidal move: Setting the feed time of the move

For a Cam profile move: Setting the feed fime of the move

(#9: Feed velocity parameter)

] If defined as such, the ' and ‘a’ will have the following meanings:

{Change the parameler for the time durafion under a cam profile move}
(The actual move will depend upon the feed velocity parameter)
(Change the parameter for the time duration under a cam profile move)

Accordingly, the motion response is identical in the programs (@) & (& shown below:
(1 GOOX1000f100

@ #79=100
® GOOX1000

(#79: Parameter for time duration under a cam profile move)

B Caution Note 1:

Under a Cam profile move, the choice of using either the feed velocity or Duration of time for the Gam
profile move is decided by the status of the Peak Feed Velocity parameter. This parameter is a user set,

however, the parameter will change inside a program automatically as shown here:

In a Cam Profile Move,
If a value for ‘F’ is specified, the motion is according to the Feed Velocity set
(The peak feed velocity is automatically set to enabled).

If a value for ‘' is specified, the motion is according to the duration of time under Cam Profile Move (The

peak feed velocity is automatically set to disabled).

If neither ‘F* nor 'f’ is specified, the motion is according to the existing status of the peak feed velocity

parameter.

B Caution Note 2:

If the maximum feed velocity exceeds that of the maximum axis velocity, the value of the maximum axis

velocity will become equal to the maximum feed velocity.

The following table shows the features:

Y

F (Maximum axis velocity limit)

f

Trapezoidal profile

Move as per the set feed velocity

Changes the duration of time under the cam motion profile
and moves the motor under feed velocity settings.

Cam motion profile

Moves as per the maximum feed
velocity. The maximum velocity
settings is set to Enabled

Move as per the duration of time under cam motion profite.
The maximum velocity settings are disabled.

No settings

Trapezoidal move

Move as per the set feed velocity

Cam motion prolfile

The value of maximurm feed velocity is used.
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[Indexing Move Progamming examples]

* Trapezoidal move:

Ex1
¥ 4 quadrant Indexing

¥ Acceleration type Acceleration velocity
v¢ Deceleration type S curve

¥¢ Trapezoidal move deceleration time: 200 msec
% Feed velocity 360°/sec

¥t M-outputs enabled
¥ Indexing commands

¥r Trapezoidal move acceleration time: 300 msec.

4 Motion sequence:
Home Home

Home Home

NG\, /\ N,

\ AR,

L \/

L 2 Preparation:
< The following parameters are changed as given below:

=Cam Profile motion selection

= Acceleration type selection
*Deceleration type selection

s Trapezoidal move acceleration time
* Trapezoidal move deceleration time
= Feed velocity

During a programmed operation, if an F* * * gommand is input, will cause the value of #9 to change.

*Enable the M-outputs during programmed operation
*Optional stop enabled

* Selection of move dimensions (units)

* Setting the number of indexing points

*Command for selection of axis dimensions (units)

> Carry out the homing operation

& Coding example No. 1

Program 1
G90X1

MO1

Program 2
G90X2

Mo2

Program 3
GI0X3

MO03

Program 4
G90X0

MO4

The programs are run in sequence as follows:

(#3=0)
(#4=0)
(#5=1)
(#7=300)
(#8=200)
(#9=360000)

(#100=1)
(#103=0)
(#108=1)
(#109=4)
(#208=1)

Program1 — Program2 — Program3 — Program4
t 1
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m

@ Coding example No. 2

Program 1
#400=0 ‘ Initialize the value

WHILE:#400:<:4
G91X1
#400=#400+1
Mit400

END

st MO0 should not be used as it will cause the prdgram to terminaie.
3 MO1 (Optional Stop) may however be used if required.

¢ Coding example No. 3 (The program is simplified using Variables and control statements, however this i
program will loop indefinitely until a Mode Stop command is encountered)

Program 1
#400=0 * Initialize the value
#401=0 * Initialize the value

WHILE:#400;==:0
WHILE:#401:<:4
G91X1
#401=H#401+1
M#401
END

#401=0

END

% Cam profile move

- Ex.1
¥ 4 quadrant Indexing
¥ Time duration under a Cam Profile move

Time for 1 point indexing: 400 msec.
Time for 2 point indexing: 600 msec.
Y Cam type: Trapecroid

¥r M-outputs enabled
¥ Indexing commands

@ Motion sequence: |
Home Home Home Home B

-~ 0 0 N J
Vg \1 -»> 3/ \1 -> 3/

1=p 3

3
A \
N o AR J
i L, ~h2. D

\"I'_AD“

L 2 Preparation:
< The following parameters are changed as given below:

* Cam Profile motion selection {(#3=0) .
* Cam Profile selection (#6=6)
* Duration of time under a Cam profile move (#79=400)
During a programmed operation, if an £*** command is input, will cause the value of #9 to change.
* Enable the M-outputs during programmed operation (#100=1)
* Optional stop enabled (#103=0)
* Direction of rotation Rotational Coordinate Option (#105=0)
* Selection of move dimensions (units) (#108=1)
*+ Setting the number of index points {#109=4)
* Command for selection of axis dimensions (units) (#208=1)

<> Carry out the homing operation
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4 Coding example No. 1

Program 1

#105=2 * Rotation coordination automatic direction option :

G20X11400
MO1

Program 2

#105=2 ‘ Rotation coordination automatic direction option :

(G90X3f600
MO3

Program 3

#105=3 ‘ Rotation coordination automatic direction option :

G9a0X2f400
Mo2

Program 4

#105=3 - ‘ Rotation coordination automatic direction option :

G90X0is00
Mo4

The programs are run in sequence as follows:
Program{ —* Program2 -» Program3 —> Program4 —|

@ Coding example No. 3 (Loop continuously until a Mode Stop command is encountered)

Program 1
#400=0 ! Initialize the value
WHILE:#400:==:

#105=2 ‘ Rotation coordination automatic direction option :

G90X11400
Mo2

#106=2 ‘ Rotation coordination automatic direction option

G90X3f600
MOo4

#105=3 -- ‘ Rotation coordination automatic direction option :

G90X2f400
MO03

#105=3 * Rotation coordination automatic direction option :

(G90X0i600
MO1
END

$# MOO should not be used as it will cause the program 1o terminate.

# MO1 (Opticnal Stop) may however be used if required.

[Point move progamming examples]

% Trapezoidal move:

Ex.1
¥ 4 quadrant Indexing

¥ Acceleration type Acceleration velocity

¥ Deceleration type Deceleration velocity

¥ Trapezoidal move acceleration time: 500 msec.
Yr Trapezoidal move deceleration time: 400 msec
¥ Feed velocity 360°/ sec

¥r M-outputs enabled

¥ Angular commands (0.001 degree resolution)
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9 Motion sequence:
Home

/0'

Home

/\ /\
\/ \24'

Home

——— e ]

Home

,’0\

L \/

@ Preperation:

< The following parameters are changed as given below:

* Cam Profile motion selection

» Acceleration type selection

» Deceleration type selection

= Trapezoidal move acceleration time
+ Trapezoidal move deceleration time
* Feed velocity

(#3=0)
(#4=0)
(#5=0)
(#7=500)
(#8=400)
(#9=360000)

During a programmed operation, if an F*** command is input, will cause the value of #9 to change.
* Enable the M-outputs during programmed operation  (#100=1)

» Opticnal stop enabled
* Selection of move dimensions (units)
» Number of poini move settings

» Command for selection of axis dimensions (units)

* Paint settings 1
* Point seftings 2
« Point settings 3
= Point settings 4

(#103=0)
(#108=2)
(#110=4)

(#208=1) «—

Enter this value in the
Mechanical Settings mode

(#600=0)
(#601=90000)
(#602=180000)
(#603=270000)

(It is rather convenient to use the Point Settings in the PC uiility; Refer to section 6. 7)

<> Carry out the homing operation

4 Coding example No. 1
Program 1
G90x1
MO1

Program 2
G90X2

Mo2

Program 3
Go0X3

MO3

Program 4
GO0X0

Mo4

The programs are run in sequence as follows:

Program1 —» Program2 — Program3 — Program4—l

@ Coding example No. 2 (The program is simplified using Variables and Control statments)

Program 1
#400=0

WHILE:#400:<:4
Go1X1
#400=#400+1
M#400

END

‘ Initialize the value

s} MOO should not be used as it will cause the program to terminate.
## MO1 (Optional Stop) may however be used if required.
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4 Coding example No. 3 (The program is simplified using Variables and control statements, however this program
will loop indefinitely until a Mode Stop command is encountered)

Program 1
#400=0

#401=0

WHILE:#400:==:0
WHILE#401:<:4
G91X1
#401=#401+1
M#401
END

#401=0

END

+ Cam profile move

¢ 4 point division

¥ Cam type:
% M-outputs enabled
¥r Indexing commands

Ex.1 -

* Initialize the value
" Initialize the value

¥¢ Time duration under a Cam Profile move
Time for 1 point move:
Time for 2 point move:

400 msec.
600 msec.
Trapecroid

4 Motion sequence:
Home

A
\ J”

Home

,.
"- -2—*’

Home Home

/\ /\ 20

AR

@ Preparation:

<> The following parameters are changed as given below:

* Cam Profile motion selection
* Cam Profile selection
¢ Duration of time under a Cam profile

During a programmed operation, if an £*** command is input, will cause the value of #9 to change.

move

* Enable the M-outpuis during programmed operation

* Optional stop enabled

* Direction of rotation Rotational Coordinate Option
* Selection of move dimensions (units)
* Setting the number of point divisions
* Command for selection of axis dimensions (units)

<> Carry out the homing operation

4 Coding example No. 1

Program 1
#105=2
GI0X 11400
MO1

Program 2
#105=2
Go0X3f600
M03
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(#3=1)
(#6=6)
(#79=400)

(#100=1)
(#103=0)
(#105=0)
(#108=2)
(#110=4)
(#208=1)

‘ Rotation coordination automatic direction option : +

* Rotation coordination automatic direction option : +




Program 3
#105=3 * Rotation coordination automatic direction option : -

G90X2f400
Mo2

Program 4
#105=3 ‘ Rotation coordination automatic direction option : -

G90X0f600
Mo4.
The programs are run in sequence as follows:

Programi — Program? —» Program3 — Program4
T T TheRms T Phaems ™ Peaeemdy

@ Coding example No. 3 {Loop continuously until a Mode Stop command is encountered)

Program 1
#400=0. ‘ Initialize the value

WHILE:#400:==:0
#105=2 * Rotation coordination automatic direction option : +
Go0X11400
Mo2 :
#105=2 * Rotation coordination automatic direction option : +
G90X3f600
Mo4
#105=3 ‘ Rotation coordination automatic direction option : ~
G90X2{400
MO03
#105=3 ‘ Rotation coordination automatic direction option : -
G90X0f600
MG

END

$¥MO0O should not be used as it will cause the program to terminate.
$KMO01 (Optional Stop) may however be used if required.

[Input value move programming examples]

% Trapezoidal move:

Ex.1

% Acceleration type Other acceleration type.

% Deceleration type S pattern

3¢ Trapezoidal move acceleration time: 360 msec.
¥ Trapezoidal move deceleration time: 200 msec

% Feed velocity 360°/ sec

¥ M-outputs enabled
¥ Angular commands (0.001 degree resolution)

@ Motion sequence:

Home Home Home Home

G\, /\ N
\/ NS \/
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P T A A

& Preparation:

<> The following parameters are changed as given below:
« Cam Profile motion selection
+ Acceleration type selection
« Deceleration type selection
» Trapezoidal move acceleration time
= Trapezoidal move deceleration time
* Feed velocity

(#3=0)
(#4=0)
(#5=1)
(#7=300)
(#8=200)
(#9=360000)

During a programmed operation, if an F*** command is input, will cause the value of #9 to change.

+ Enable the M-outputs during programmed operation
« Optional stop enabled

* Selection of move dimensions {units)

* Command for selection of axis dimensions {units)

<> Carry out the homing operation

4 Coding example No. 1
Program 1
G90X90000
MO1
Program 2
G90X180000
Mo2
Program 3
G20X270000
MO3
Program 4
G90X0
MO4

(#100=1)
{#103=0)
(#108=0)
(#208=1)

4 Coding example No. 2 (The program is simplified using Variables and Control statments)

Program 1
#400=0 * Initialize the value

WHILE:#400:<:4
G91X90000
#400=#400+1
M#400

END

3% MO0 should not be used as it will cause the program to terminate.
3% M01 (Optional Stop) may however be used if required.

4 Coding example No. 3 (The program is simplified using Variables and control statements, however this program
will loop indefinitely until a Mode Stop command is encountered)

Program 1

#400=0 * Initialize the value

#401=0 * Initialize the value

WHILE:#400:==:
WHILE:#401:<:4 : ;
G91X80000
#401=#401+1
M#401 b
END

#401=0

END

% Cam profile move

Ex.1
¥ Time duration under a Cam Profile move

Time for 1 point move: 400 msec.
Time for 2 point move: 600 msec.
¥ Cam type: Trapecroid

% M-outputs enabled
¥¢ Indexing commands
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4@ Motion sequence:
Home Home Home Home

a / NN
\ / AN ALY,

<> The following parameters are changed as given below:

» Cam Profile motion selection (#3=1)

* Cam Profile selection (#6=6)

* Duration of time under a Cam profile move (#79=400)

During a programmed operation, if an £*** command is input, will cause the value of #9 to change.

« Enable the M-outputs during programmed operation (#100=1)

* Optional stop enabled (#103=0)

* Selection of move dimensions (units) (#108=0)

» Command for selection of axis dimensions (units) (#208=1)

< Carry out the homing operation

9 Coding example No. 1
Program 1
#105=2 ‘ Rotation coordination automatic direction option : +
G90X90000f400
MO

Program 2
#105=2 * Rotation coordination automatic direction option : +

G90X270000f600

MO03

Program 3

#105=3 ‘ Rotation coordination automatic direction option : -
G90X180000f400

Mo2

Program 4
#105=3 ‘ Rotation coordination automatic direction option : -

GI0X0f600
Mo4
The programs are run in sequence as follows:

Program{ — Program2 — Progran3 —» Program4—|

4 Coding example No.3 (Loop continuously until a Mode Stop-command is encountered)

Program 1

#400=0 * Initialize the value

WHILE:#400:==:0
#105=2 ‘ Rotation coordination automatic direction option : + N
G90X90000f400 : )
Mo2
#105=2 * Rotation coordination automatic direction option : +
G90X270000f600
M04 ‘
#105=3 * Rotation coordination automatic direction option : -
G90X 180000400
MO3

MO1 3# MOO should not be used as it will cause the program to terminate.

END 3 MO01 (Optional Stop) may however be used if required.
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[SYSTEM PROGRAMMING]

% Outline:
The DYNASERYV driver reserves 10 programs for use by the System itself (Program number 90 to 99).
The programs registered in this system area cannot be modified by the user.

% Contents:
Program number 90: Indexing move demonstration (4 equi-spaced, M-outputs disabled)
Program number 91: Indexing move demonstration (4 equi-spaced, M-outputs enabled)
Program number 92: Point seitings (The point data are set into parameters #600 to #6505. No motion)
Program number 93: Point move demonstration (6- point, M-outputs disabled)
Before executing this, kindly run program number 92 once.
Program number 94: Point move demonstration (6- point, M-outputs enabled)
Before executing this, kindly run program number 92 once.
Program number 95:; Input value motion demonstration
Program number 96: Present position registration

If this program is executed, the present location of the driver is registered (in the parameter #449)
NOTE: Even a power reset will not delete this data as it is battery backed up.
Program number 97: Deleting the position registration daia.
if this program is executed, the registered position data is deleted from mermnory.
NOTE: The homing operation must run until completion before previous data is deleted.
Program number 98: Reserved
Program number 99: Reserved

4.4.5 Signal Search Mode

+% Outline: !
This mode moves the motor at a fixed low speed until it detects the switching ON of both the Homing
proximity signal, the OT sensor signals. Upon the detection of this signal, the motor will decelerate to a
stop. The motion profile during this mode follows Trapezoidal motion {however, it is possible to set a
different motion profile for the acceleration parameter). The velocity override function can be used in this
mode (3} Refer to the section 4.5.3 for the velocity override settings)

* Related parameters: ;
The parameters related to the Signal search mode are listed as follows: ‘

@ Signal search direction (#39) )
@ Signal search mark sense signal enable (#41)
@ Signal search homing proximity signal enable (#42) 3
@ Signal search + direction OT sensor signal enable (#43) ;
® Signal search - direction OT sensor signal enable (#44) i
® Signal search mark sense signal logic switch {#46) !
@ Signal search homing proximity signal logic switch (#47)

Signal search + direction OT sensor signal logic switch  (#48)
@ Signal search - direction OT sensor signal logic switch  (#49)

@ Selection of acceleration profile (#4=0: Selection; #4=1: S curve)

@ Selection of deceleration profile (#5=0: Selection; #5=1: S curve) ;

@ Acceleration time duration under a trapezoid move #7)

@ Deceleration time duration under a trapezoid move (#8) 1

@ Feed Velocity (#9) ;
Motor velocity ®

@V ® ®

Offset is enabled and upon recognition, the signal turns ON
% Preparation:
s% Turn the SERVO ON.
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% Operation
¥t PLC Mode

IN_MODEJ0...3] (CN2) i
Mode number &

IN_MODE_START (CN2)

OUT_MODE_EXE (CN2) % |

Y7 RS232C Mode
@3:5. (J:CR)
R0OO {Receive)

4.4.6 MDI Mode
% Outline
Inputting a line of code and then pressing the carriage return will execute the code immediately.
NOTE: Any errors in execution, will auiomatically leave this mode.

Operation:
* ¥ PLC Mode
Itis possible to enable this mode via the PLC interface also. However, as no commands can be input
from the PLC, it serves little purpose in doing so.

W RS232C Mode
@374 (J1:CR) .
NOTE: As long as the driver continue to be in the MDI mode, there shall be no response from the driver.

@1:1  (J:CR) Wil abort the commands  (This will also cause the driver ot leave the MDI mode)
@2.  (d:CR) Mode stop command (The program or commands under execution will first run unil
completion and after that the driver shall exit from the MDI mode)

3# Upon leaving the MDI mode, the driver will output the R0OO response.

4.4.7 Index Move Mode
% Outline
This will make the motor move to the index points (It is possible to select either a Trapezoid profite or a
Cam Profile motion as desired). The velocity override function may also be used. It is also possible 1o set
the Index compensation feature.
Refer to section 4.5.2 for information and details on the Velocity override functions.
In order to use the Index compensation feature refer to the section 4.5.1 {Adjustments for Index Compensation).

% Related parameters:
The following parameters may be used in the Indexing Move mode:

¢ Trapezoid Profile Motion & Cam Profile Motion

@ Indexing points settings (#109)

@ Command for selection of axis dimensions (units) (#108=1: Indexing units)

@ Enable wait time for settling (#106=0: Disable; #106=1: Enable)
@ Index / Point move / Input Value move ABS command selection (#104=0: INC; #104=1: ABS) ,
® Direction of rotation (Rotational Coordinate Option) (#105)

® M ouiputs enabled during Index / Point move (#101=0: Disable; #101=1: Enable)
sk For M-output features refer to the section 4.1.4

@ Automatic homing enable (#165=0: Disable; #165=1: Enable)
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¥x For the Trapezoidal Motion Profile:

@ Cam Profile motion selection {#3=0: Trapezoidal)
@ Acceleration type selection (#4=0: Normal; #4=1: S type)
@ Deceleration type selection {#5=0: Normal; #5=1: S type)
@ Trapezoidal move acceleration time (#7)
® Trapezoidal move deceleration time (#8)
® Feed velocity (#9)

Motor velocity pattern ®

@V \@@

% For the Cam Profile Motion:

@ Cam Profile motion selection (#3=1: User definable cam profile)
@ Cam Profile selection (#6)
@ Move time under Cam Profile motion (#79)

@ Enable peak velocity parameter under Cam Profile move (#84)

— @
Motor velocity pattern
@
@

f—

% Preparation
% Turn the SERVO ON

Y Input the necessary parameters and then carry out the homing procedure and, subsequenily confirm the
system coordination. However, note that under the following circumstances, the coordination system
gets cleared from the driver's memory and it becomes necessary to perform the homing operation again.
These cases are: When the homing procedure does not lead to completion; when the motor is brought to
an emergency halt; when the Servo is turned OFF and, when the index point settings are changed.

NOTE:  If the automatic homing flag is set ON (#165=1), upon receiving a move command, the motor will first carry -
out the homing procedure automatically and then proceeds further to complete the command instructions
and hence, there is no need for the Homing command to be included in the program itself.

% Operation

¥CPLCMode  IN_MODE[0...3] (CN2) —®_
Mode number 8

[ [

IN_CODEJ[0...7] (CN2)
Caution note 1 (BCD 2 characters)

l |
IN_SIGN_INDEX_POINT (CN2)
Caution note 2 .

IN_MODE_START (CN2)

OUT_MODE_EXE (CN2) | 4 |

Caution note 1: During an INCG mode of operation, use the desired index points and in ABS instruction use the absolute index point locations.
Caution note 2: Use IN-CODEJQ....7] for inputting the data :

¥ RS232C Mode
€ Tumn the SERVO ON
@3:8:*: 1 (*: Same as inputting data into the IN-CODE[0...7], - : CR)
Ro0O (Receive) :
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4.4.8 Points Move Mode

% Outline
This mode will make the motor move to the preset points (It is possible to select either the Trapezoid profile
or any user defined Cam Profile motion as desired). It is possible to set a range of points between 0 to 99.
The velocity override function may also be used.
& Refer to the section 4.5.2 for information and details on the Velocity override functions.

% Related parameters
The parameters related to this point move mode are listed as follows:

% Common to Trapezoid motion profile and Cam motion profile

@ Setting the number of move points (#110)
@ Selection of move dimensions (units) (#108=2;: Point dimensions)
@ Enable wait time for settling (#106=0: Disable; #106=1: Enable)
@ Index / Point move / Input Value move ABS command selection (#104=0: INC; #104=1: ABS)
® Direction of rotation (Rotational Coordinate Option) (#105)
® M outputs enabled during Index / Point move (#101=0: Disable; #101=1: Enable)
s# For M-outpui features refer to the section 4.1.4
® Poinis range 0 to 99 (#600 to #699)
® Automatic homing enable (#165=0: Disable; #165=1: Enable)
Y% For the Trapezoidal Motion Profile:
@ Cam Profile motion selection {(#3=0: Trapezoidal)
@ Acceleration type selection {(#4=0: Normal; #4=1: S type)
@ Deceleration type selection {#5=0: Normal; #5=1: S type)
@ Trapezoidal move acceleration time {(#7)
@ Trapezoidal move deceleration time {#8)
® Feed velocity {(#9)
®
Motor velocity pattern
G / \@ ®
Y% For the Cam Profile Motion:

@ CGam Profile motion selection (#3=1: User definable cam profile)
@ Cam Profile selection {#86) '
@ Move time under Cam Profile motion {(#79)

@ Enable peak velocity parameter under Cam Profile move (#84)

— @
Motor velocity pattern /Z)\
@

"

The points may be set by using the PC utility software (Use either the “Terminal Menu® or the “Point Settings Menu” for this purpose)

3% The dimensions depend upon the command for selection of axis dimensions (units) given by #208 (Default seftings are 0.001° units).

3% Ifyou preregister a value in the point 0, then upon horing completion, the home position value shall be set equal to the value setin the point 0. Hence,
itis prudent to set the point 0 value to zero, so that upon the completion of homing, the homing offset is also set to zero (value registered in point 0).

* Preparation
% Turn the SERVO ON

Y% Input the necessary parameters and then carry out the homing procedure and, subsequently confirm
the system coordination. However, note that under the following circumstances, the coordination system
gets cleared from the driver'’s memory and it becomes necessary to perform the homing operation again.
These cases are: When the homing procedure does not lead to completion; when the motor is brought

Y% Point settings

.
L

to an emergency halt; when the Servo is turned OFF, and also when the index point settings are changed.

NOTE: if the automatic homing flag is set ON (#165=1), upon receiving a move command, the motor will first
carry out the homing procedure automatically and then proceeds further to complete the command
instructions and hence, there is no need for the Homing command to be included in the program itself.
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% Operation
¢ PLC Mode

IN_MODEI0...3] ({CN2)
IN_CODE]|0...7] {CN2)
Caution note 1 (BCD 2 characters) —D—

IN_SIGN_INDEX_POINT (CN2)
Caution note 2

IN_MODE_START (CN2)

OUT_MODE_EXE (CN2) 1 4 |

Caution note 1: During an INC mode of operation, use the desired index points and in ABS instruction use the point locations.
Caution note 2: Use IN-CODE[0....7] for inputfing the data

¥¢ RS232C Mode
4@ Tumn the SERVO ON

@3:9:%: 4 (*: Same as inputting data into the IN-CODE[0...7], - : CR)
ROO {Recsive)

4.4.9 Direct Input Value Move Mode
% Outline
This mode will make the motor move by the desired value input (It is possible to select either the
Trapezoid profile or any user defined Cam Proflle motion as desired). The velocity override function

may also be used.
3% Refer to the section 4.5.2 for information and details on the Velocity override functions.

% Related parameters
The parameters relfated to this Input value move mode are listed as follows:

¢ Common to Trapezoid motion profile and Cam motion profile

@ Selection of move dimensions (units) (#108=0: direct value input units)
@ Enable wait time for settling (#106=0: Disable; #106=1: Enable)
@ Index / Point move / Input Value move ABS command selection (#104=0: INC; #104=1: ABS)

@ Feeding move seitings value (#78)

The units for @ depend upon the command for the selection of axis units (#208=1)
The default settings are 0.001° dimensional units.

Y¥ For the Trapezoidal Motion Profile:

@ Cam Profile motion selection (#3=0: Trapezoidal)

@ Acceleration type selection (#4=0: Normal; #4=1: S type)
@ Deceleration type selection , (#5=0: Normal; #5=1: S type)
@ Trapezoidal move acceleration time {#7)

® Trapezoidal move deceleration time {#8)

® Feed velocity ® {#9)

® @/ N\ ® 6

% For the Cam Profile Motion:

@ Cam Profile motion selection (#3=1: User definable cam profile)
@ Cam Profile selection (#86)
@ Move time under Cam Profile motion (#79)

@ Enable peak velocity parameter under Cam Profile move (#84)

%

fo—|
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% Preparation
% Turn the SERVO ON

¥t Input the necessary parameters and then carry out the homing procedure and, subsequently confirm
the system coordination.

% Operation
3 PLC Mode IN_MODE0...3] (CN2)
IN_MODE_START (CN2) ]
_ OUT_MODE_EXE (CN2) - | -/
Y% RS232C Mode - -
@ Turn the SERVO ON
@3:10:%: { 1:CR)
ROQ (Receive)

[Direct input value mode communication specifications]
% Outline
Set the distance to move and the various parameters between the Dynaserv and the PLC.

% Operating procedure

@ Set the data in IN_BCD[0...7] (CN2) <Character number> and then turn on the IN_DATA_EN {CN2) to
ON. (NOTE: It is also possible to simultaneously set both variables).

@ After the controller outputs the signal OUT_DATA_ACK (CN2), the IN_DATA_EN will be turned OFF,

® Repeatthe steps @ @ as required.

@ If the data is properly terminated, the OUT_DATA_ACK (CN2) shall be output and the data is transferred
correctly. If the IN_DATA_EN (CN2) is truned OFF, the OUT_DATA_ACK shall be turned OFF.
If the data input is made incorrectly, the OUT_DATA_ACK shall not output a signal and instead the I
OUT_ERR (CN2} shaii be output. At this point, turn ON the IN_ERR_RESET (CN2) signal and it will turn
OFF the OUT_ERR (CN2).

% Communications protocol i'

IN_BCDI0...7] (CN2)

ON
IN_DATA_EN (CN2) OFF i
OUT_DATA_ACK (CN2) |
Normal operations | )
OUT_WARN (CN2) l :
Under error

Turns OFF based upon the state of IN_ERR_RESET (CN2) '
. !
Yr Character specifications (Use binary data for the bottom four bits of the IN_BCD[0...7] signal)

Numeric data +:none = E
Change data Oto®
Parameter header A
Data header B
Cancel C |
Terminator F
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@ Settings example:

The change in the distance to be moved may be considered as a special case of the
specifications and it is possible to change the data directly. All other parameters shall be headed
by A (parameters number} and B (change in data) formats. It is further possible to change the
distance to be moved by using the A parameter number and B Data change).

<> I the distance to be moved is 1234567, then input
1,2,3,4,5,6,7,F (data is input eight times)

< if the distance to be moved is 1234567, then input
E.1,2,3,4,5,6,7,F (data is input nine times)

< If the velacity is to be set as 1234567, then input
AN%B,1,2,8,4,5,6,7,F (data is input thirteen times)

<> If the veloctity is to be set as 1234567 (the fields represented by #i# is the acceleration
parameter number, then input, A,###,1,2,3,4,5,6,7,F (the data is input 13 times).

s For cancefling the data transmission and cancelling the operation, input the characters C, F
and immediately transmit them,

4.4.10 Jog Move
% Outline

This is the mode to move the motor using a fixed velocity. The velocity profile follows Trapezoidal moves
only. It is however possible to select the deceleration pattern. It is also possible to set the velocity
override parameters.

s# Refer to the section 4.5.2 for information and details on the Velocity override functions.

% Related parameters
The parameters related to the Signal search mode are listed as follows:

@ Jog feed operation: serial communication type selection (#217):0 PLC operation
Jog feed operation: serial communication type selection (#217):1 RS232C operation
NOTE: First enter the Mechanical coordination mode and then carry out this operation Use @55 to enter this mode
Reset the driver to enabie this setting.

® Jog feed velocity (#10)
@ Selection of acceleration profile (#4=0: Selection; #4=1: S curve)
@ Selection of deceleration profile (#5=0: Selection; #5=1: S curve)
® Acceleration time duration under a trapezoid move (#7)
® Deceleration time duration under a trapezoid move {#8)

@

@@/ \@@

% Operation
_ ¥¢ PLC Mode
IN_JOG_UP (CN2) ON CW rotation
IN_JOG_DN (CN2) ON CCW rotation .

NOTE: If beth the IN_JOG_UP, IN_JOG_DN are turned ON, the motor shall come to a stop!

¥t RS232C Mode
@11:14 { J:CR) CW rotation
@11:-14 ( 4:CR) CCW rotation
@11:04 ( 4:CR) Stopped
ROO (Receive)
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4.4.11 Mechanical Settings Mode

* Outline

This is the mode tochange the parameters #200 to #299. Once the driver is enabled in the
Mechancial coordination mode, it is necessary to reset the driver to change modes.

% Operation
Y¥PLC Mode
IN_MODE[0...3] '
Mode number 15 —Dﬁ
|
IN_MODE_START |
OUT_MODE_EXE
Yy RS232C Mode
@3:15: 4 {<:CR)
RGO (Receive)
¢ Common to both the PLC Mode & RS232C Mode
@55: .1 (J:CR)
RO (Receive)

4.5 Miscellaneous Functions

4.5.1 Index Compensation

% Outline
In the Index mode of operation this feature enables the compensation for the various different poinis.

* Related parameters
The parameter involved in the Index compensation is !

@ Index point settings (#109)

% Preparation

@ Carry out a homing operation.

Using the jog feed, move the motor position to the desired position.

Read the commanded position value (parameter #323) and note it carefully.

Repeat the steps no. 2 and 3 for various indexed positions.

Note the difference between the commanded position location vaiue and the actual displacement
value from the counter.

Use the Index compensation menu of the PC utility software to set this index compensation
value.

@ 0eee

The corrected values can be set into 2 different types (A files and the B file)
Example: AFile 4 point indexing

Index points Set positions The dimensions for the value settings depend upon the
0 5 axis command dimension selections.
1 -3 (Default value is 0.001°)
2 0 (The value may be set in the range of -9999 to 9999)
3 2
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Example: B File 5 point indexing

Index points Set positions The dimensions for the value settings depend upon the
0 0 axis command dimension selections. '
1 -27 (Default value is 0.001°)
2 22 (The value may be set in the range of -9999 to 9999)
3 7
4 -4

¥¢ Selection procedure
The Index point settings parameter (#109) may be used to select as given below:

If #109: -1, Afile is selected (4 point indexing and compensation enabled)
If #109.. 0, Bfile is selected (5 point indexing and compensation enabled)
If #109; 1, (Single point indexing and compensation disabled)
If #109; 2, (2 point indexing and compensation disabled)
if #109: 98, (99 point indexing and compensation disabled)
4.5.2 Velcocity Override
% Outline

This feature enables the change to the velocity of the motor in real-time.

% Related parameters
The following parameters are related to this function of velcoity override as listed herewith:
¥t Common to Trapezoid motion profile and Cam motion profile

@ Velocity overide percentage 1 #16)
@ Velocity overide percentage 2 ' . #7)

Yt For the Trapezoidal Motion Profile:
® Acceleration type selection {#4=0: Normal; #4=1: S type)
@ Deceleration type selection (#5=0: Normal; #5=1: S type)
® Trapezoidal move acceleration time #7
® Trapezoidal move deceleration time (#8)

Yy For the Cam Profile Motion:

@ Acceleration time under a cam profile move (#80)
® Deceleration time under a cam profile move (#81)
% Operation
¢ PLC Mode
IN_OVERRIDE_SEL (CN2) OFF: Use the velocity override perceniage 1 for the move.
IN_OVERRIDE_SEL (CN2) ON: Use the velocity override percentage 2 for the move.
3¢ Example of usage R

Set the velocity override percentage 1 = 100 (%)
Set the velocity override percentage 2= 50 (%)

@® ®
@6 O / N

IN_OVERRIDE_SEL (CN2) ON

Feed velocity
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4.5.3 Interlock Paused
* Outline

This feature permits the temporary stoppage of a motor already in operation. After removing the interlock,
starting the motor will move the motor to the commanded position.

% Related parameters
The following parameters are related to the Interlock pause operation;

¥¢ For the Trapezoidal Motion Profile;

@ Acceleration type selection (#4=0: Normal; #4=1: S type)
@ Deceleration type selection (#5=0: Normal; #5=1: S type)
@ Trapezoidal move acceleration fime (#7)
@ Trapezoidal move deceleration time _ (#8)

¥ For the Cam Profile Motion:
® Acceleration time under a cam profile move {#80)
® Deceleration time under a cam profile move (#81)

% Operation
¥¢ PLC Mode

IN_INTERLOCK (CN2) ON: Interlock paused

Feed velocity / 4| @@ ® ONONG)

IN_INTERLOCK (CN2) ON I
IN_INTERLOCK (CN2) OFF

4.5.4 Cam Positioner Signal

% Outline

This feature permits the temporary stoppage of a motor already in operation. After removing the interlock,
starting the motor will move the motor to the commanded position.

% Related parameters
The following parameters may be used in this cam positioner signal

@ Cam positioner 0_ON = (#161)
@ Cam positioner 0_OFF (#162)
@ Cam positioner 1_ON  (#163)
@ Cam positioner 1_OFF (#164)

3 This is enabled by setting the direct coordinate system selection to the rotational coordinates (0).
s The cam positioner has two channels.
# There may be a maximum delay of 4 msec. before start up.
# The dimensional units can be set using the Axis command units selection (#208).
Initial default value is 0.001°

(+] <
<CN3> 0 360

CAMPOSO0 ON : :

CAMPOSO OFF

CAMPOS1 ON

CAMPOS1 OFF

Cam positioner0_ON  (#161) —
Cam positiioner 0_OFF  (#162)
Cam positioner 1_ON  (#163)
Cam positioner 1_OFF  (#164)
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4.5.5 Cam Profiles

Various cam profiles may be selected during different moves using this drive.

1) Standard cam profiles: . _
There are 8 standard cam profiles registered in this drive which may be selected as reguired.
{Use parameter #6 for selection of different cams)

2) User registered cam profiles: <
The PC utility for the M type driver may be used to create and register new cam profiles as desired.
(Refer to the PC utility for M type driver for details)

EYPEt 1 t TYPE 5
V°|"S.a" Cylcloid
elocity curve
TYPE 2 TYPE 6
Constant Trapecroid
Acceleration curve
TYPE 3 TYPE 7
2™ order Maodified
Spline Sinusoidal
curve
TYPE 4 TYPE 8
Sinusoidal Modified
curve Trapezoid f
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4.5.6 Direct Coordinate Moves

% Outline _
The direct coordinate moves may be used in applications such as the lead screws etc.

% Related parameters
The parameters related to the direct coordinate moves are as follows:

1 Gommand for selection of axis dimensions (units) (#208=3)

2 Axis scaling data (commanded units) {#209)

3 Axis scaling data (pulse units) : #210)

4 Command for selection of direct line coordinate moves  (#212=1: Direct line coordinate)

5 Selection of move dimensions (units) (#108=0: direct value input units)
¥ Settings example:

::l O ARAAAAAAAAAAANA
DYNASERV Lead screw pitch : 5000 um / rotation

#208=3
#209=5000
#210=655360 {Motor resolution <For standard DMB type of motor>)

Based on thr above setiings, the dimensional units shall be treated as LT

CAUTION:
The following restrictions applies for the direct coordinate move:
- 2% < [Axis command dimension command value (#323) X Axis scaling data in pulse units (#210)] < 2% - 1
and
-999999999 < [axis pulse position commnad value (#321)] < 999999999
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5. Commands And Parameters (Settings & Confirmation)
5.1 Outline

The following commands enable the DYNASERY to carry out a move:
(1} Command @: Start & end commands
Useful also for Emergency stop command
(2) Parameter (#): For settings the values of distance, velocity, indexing points etc.
For reading and confirmation of the values set above.
Setting user commands, reading various values of parameters etc. (Programmed mode operation)
Settings for the point table and the confirmation of the same (Point mode operation)

5.2 Usage Of @ Commands:

The format for the @ commands are as follows:

($%:@number; .1:CR ; Refer to list below for relevant fields for each of the @ commands)

<Example 1> Start programmed operation (Start program no.5)
@3:4:5.1 (1 :CR)
Receive R00 (This response is returned if the @ command format was correct)
ALM**:2 288 &&8& (When the @ command fields are in error, the driver responds with this message
where the ** stands for the alarm number and the &&88&&&&& represents the
alarm message display)

<Example 2> Jog move (Clockwise rotation)
@11:14 (1 :CR)
Receive ROO {This response is returned if the @ command format was correct)
ALM**:8888&&8&& (When the @ command fields are in error, the driver responds with this message
where the ** stands for the alarm number and the &&&&&&&& represents the
alarm message display)

5.3 @ Commands Listing:

Command
Number Field 1 Field 2 Field 3 Function Response ,E’éeﬁﬂ'iﬁ?i?';i'iﬁ
under operation
@1 No ' No No Abort ROO YES
@2 No No No Stop ROO YES
@3 Move mode number No No Start( Mechanical seftings, | R0O NO
test, Homing,Signal,
search, direct value input
Program number | Block number | Start {Program mode) ROD NO
Index number No Start (Index move mode) RGO NO
Point numbers No Start{Point move mode) ROO NO
@4 No No No Error reset R0O NO
@8 0 No No Servo ON is paused. | R00 YES
1 No No Change to Servo ON | R00 YES
from the paused state. v,
@9 No No M answer RO YES
@10 1 No No Homing offset settings RGO NO
(CW direction)
-1 No No Homing offset settings | R0O0 NO
(CCW direction)
@11 0 Jog move stop ROO NO
1 Jog move (clcokwise) Roo . NO
-1 Jog move (anti-clockwise) | ROO NO
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5.4 Settings And Confirmation Of Parameters (# Command)

<Settings example>

“#123=1000: 4

Receive R00 Ready:

ALM**:& 28 &&&&&

Set the value of the parameter #123 as 1000.
Use the PC Utility in the terminal mode and input as follows:

{ £:CR)

123 (If the parameter change was successiully completed)
(When the @ command fields are in error, the driver responds with this
message where the ** stands for the alarm number and the &&&&&&&&
represents the alarm message display) :

<Reading example> Read the value of the parameter #124.
Use the PC Utility in the terminal mode and input as follows:

#123 4

( -1:CR)

Receive RID $$$$$$: 234 (If the parameter read is successful then the $$3$ represent the comments
and the 234 is the value of the parameter #124)

ALM**:8 8 & &8 & && (When the @ command fields are in error, the driver responds with this
message where the ** stands for the alarm number and the &&&&8&&8&&
represents the alarm message display)

#Parameter types

Parameter number Parameter type Comments
0-199 General parameters General settings/ Reading the value of these settings
200-299 Mechanical settings Used in Mechanical settings modes/
parameters Can be used to read the parameter’s value.
300-399 Monitor parameters These parameters are used to read the values only/
Can be used as general parameters also
400-499 Registration These can be defined by the user in programming
parameters or backup for general usage/ Can also be used to
read the parameter’s value.
(Values are backed up until re-initialized)
500-549 Volatile These can be defined by the user in programming
parameters or backup for general usage/ Can also be used to
N read the parameter’s value.
(Values are not backed upon recycling powerto the driver)
600-699 Point table Use in the point table mode. General usage/ Can also
parameters be used to read the parameter’s value.

Refer to separate listings for the descriptions of various types of general parameters, Mechanical mode

settings and also the monitor parameters.

NOTE: The settings range for the parameters #400 to #699 are in the range of -899999999 to 999999999
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5.5 Parameter Details

1.

Enables the over-travel error function in the + direction
Minimum value: 0
Maximum value: 1
Initial value: 0
Units: None
The setting of this parameter shall determine the display of error upon the detection of the -+
direction over-travel sensor signal during the axis move instruction in the + direction.
0: Error signal turned OFF
1: Error signal turned ON

Enables the over-travel function in the - direction
Minimumvalue: 0

Maximum value: 1

Initial value: 0

Units: : None

‘The setting of this parameter shall determine the display of error upon the detection of the -

direction over-travel sensor signal during the axis move instruction in the - direction.
0: Error signal turned OFF
1: Error signal tumed ON

Selecting the type of cam profile move
Minimum vaiue: 0

Maximum: 1
Initial: 1
Units: None

Selection of the type of motion profile under the positioning move (It is assumed that the exact
amount of distance to be moved is already known).

0: Trapezoidal move

1: Cam profile move

Selecting the acceleration type

Minimum value: 0

Maximurm vale: 1

Initial value: 0

Units: Neone

Selects the type of acceleration profile under a Trapezoidal move.
0: Constant velocity
1; S curve

Selecting the deceleration type
Minimum value: 0
Maximurn value: 1
Initial value: 0
Units None
Selects the type of deceleration profile under a Trapezoidal move.
O Constant velocity
1: S curve ~

Selection of the cam profile
Minimum value: 1
Maximum value: 16

Initial value: 5
Units: None
Selects the type of cam profile under 2 cam move
1-8: Preset standard cam curves
9-16: User defined & registered cam curves
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7.

Acceleration time during a trapezoidal move

Minimum value: 1

Maximum value: 9999

Initial value: 1000

Units: milliseconds

Selection of the acceleration time required for the change of velocity from zero to the maximum
velocity of the specified axis under a trapezoidal move.

Deceleration time during a trapezoidal move

Minimum value: 1

Maximum value: 9999

Initial value: 1000

Units: milliseconds

Selection of the deceleration time required for the change of velocity from zero to the maximum axis
velocity under the trapezoidal move.

Feeding Velocity

Minimum value: 1

Maximum value: 8999999

Initial value: 100000

Units: Axis command uni/ sec

Permits setting a value for the feed velocity.
For trapezoidal moves: Sets the feeding velocity.
For cam profile move: Sets the peak velocity for a cam move.

10.

Jog Velocity

Minimum value: 1

Maximum value: 9999999

Initial value: 100000

Units: Axis command unit/sec

Sets the feeding velocity for a move in the jog mode.

1.

Over travel search velocity during a homing move

Minimum value: 1

Maximum value; ' 9999999

Initial value: 100000 )
Units: Axis command unit/sec

This parameter is used to specify a velocity for the motor when it is searching for the over travel sensor
signal in the Homing mode. This parameter value becomes void, if homing is not being carried out.

12.

Homing operation: Home sensor proximity signal search velocity

Minimum value: 1

Maximum value: 2999999

Initial value: 50000

Units: Axis command unit/sec

This parameter specifies the velocity of motor under a homing operation when searching for a proximity
sensor signal. This parameter value becomes void, if the proximity sensor signal is not used during homing.

13.

Home sensing move 1 .
Minimum value: 1

Maximum value: 9999999

Initial value: 20000

Units: Axis command unit/sec

Under the homing mode, this parameter enables to set the velocity of the initial home sensing run for the motor.
Apart from this, the velocity specified here will also be used as the feed velocity in the following cases:
During the second run over the home position;

After detection of the home position, for the over-move of the motor for better home detection;

For the final move to the home position after detection of the home position signal.

Minimum velocity for this operation is limited to 20000 pulses/ sec. -
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15. Homing operation: Origin position offset feed velocity
Minimum value: 1
Maximum value: 9999599
Initial value: 100000
Unit s: Axis command unit/sec
This parameter enables to set the feed velocity for the home offset position under homing mode.
This parameter becomes void at if the Origin offset is at a distance of 0 from the Origin.
16.  Velocity override percentage 1
Minimum value: 0
Maximum value: 200
Initial value: 100
Units: %6
Enables to set the velocity override in % for the velocity override percentage 1.
Setting becomes valid only when the <IN_OVERRIDE_SEL> of the CN2 is turned OFF.
17.  Velocity override percentage 2
Minimum value: . 0
Maximum value: 200
Initial value: 100
Units: %
Enables to set the velocity override in % for the velocity override percentage 2.
Setiing becomes valid only when the <IN_OVERRIDE_SEL> of the CN2 is tumed ON.
20. Homing direction
Minimum vaiue: 0
Maximum value; 1
Initial value: 0
Units: None .
Under a Homing mode, this parameter sets the homing direction (The proximity sensor signal search direction).
0: -direction
1: +direction
21.  Enable/ Disable the overtravel signal under the homing mode.
Minimum value; 0
Maximum value: 1
Initial value: 0
Units: " None
This parameter enables (or disables) the over travel signal during the homing operation.
0: Disable the overtravel signal search during homing.
1: Enable the over travel signal search during homing.
22.  Enable/ Disable the proximity signal search during a homing operation
Minimum value: 0
Maximum value: 1
Initial value: 0
Units: None .
This parameter enables (or disables) the proximity signal search during the homing operation.
o Disable the proximity sensor signal.
1: Enable the proximity sensor signal.
27.  Enabling the homing flag position error
Minimum value: 0 .
Maximum value: 1
Initial value: 1
Units: None

After the completion of the Homing procedure, based upon the relationship between the motor’s
position locating fixture and the Motor’s Z phase, either an error or an alarm is issued:

[Position of locating fixture - position of the Z phase] > (Z phase interval X 0.95) or
[Position of locating fixture - position of the Z phase] < (Z phase interval X 0.05) leads to an error!

[Position of locating fixture - position of the Z phase] > (Z phase interval X 0.90) or
[Position of locating fixture - position of the Z phase] < (Z phase interval X 0.10) prompts a warning!
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29. Offset distance from the Home position

Minimum value: -9999939
Maximum value; 9999999
initial value: 0
Units: Axis command unit
This parameter enables to set an offset distance from the home position while operating under the
homing mode.
30. Homing complete operation command value
Minimum value: -9999999
Maximum value: 9999999
Initial value: 0
Units: Axis command unit

This parameter sets the drive command coordinate value for due usage after the completion of the homing.

31. Operation width under testing mode

Minimum value; 0

Maximum value: 9999

Initial value: 1800 (approximate pulse input value)
Units: Axis command unit

This parameter sets the operation width under the test mode of operation.

32. Operation width under Auto-tuning

Minimum value: 5000

Maximum value: 45000

Initial value: 20000

Units: Axis command unit

This parameter sets the operation width under the Auto-tuning mode.

33. Maximum deceleration under Auto-tuning

Minimum value: 10
Maximum value: 1000

initial value: 100

Units: _ milliseconds

This parameter sets the time for maximum deceleration while under the Auto-tuning mode of
operation. It is the time for Veloctiy change/ Axis Maximum velocity.

34. Initializing the First deceleration time while under Auto-tuning.

Minimum value: 100
Maximum value: 2000

Initial value: 500

Units: milliseconds

This parameter sets the time for the deceleration to be used first while under the Auto-tuning
mode of operation. It is the time for Velocity change/ Axis Maximum velocity.

38. Servo stiffness settings

Minimum value: 1

Maximum value: 5

Initial value: 3 Y
Units: None

This parameter enables to select the type of Servo stiffness desired for a particular operation.
(Large values lead to higher stifiness but, it also implies that the motor becomes susceptible to
resonance phenomenon)

Velocity control band width 30 Hz Position control band width 7 Hz

Velocity control band width 40 Hz Position control band width 10 Hz

Velocity conirol band width 50 Hz Position control band width 12 Hz

Velocity control band width 60 Hz Position control band width 15 Hz

Velocity control band width 70 Hz Position control band width 17 Hz

hwh =
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39. Signal search direction
Minimum value: 0
Maximum value: 1
Initial value: 0
Units: none
Sets the direction of the search move under the signal search mode.

0 ( -) direction
1: { + ) direction

41. Enabling the signal search mark signal
Minimum value: 0
Maximum value: 1
Initial value: 0
Units: none
In the signal search mode, this parameter is used to enable/ disable the Mark sense signal.

' 0: Do not seek
1: Turn ON the search.

42, Enabling the proximity signal during homing
Minimum value: 0
Maximum value: 1
Initial value: 0
Units: none
In the signal search mode, this parameter is used to enable/ disable the proximity sensor signal.

0: De not seek
1: Turn ON the search.

43. Enabling the { + ) direction over travel signal during the signal search mode
Minimum value: 0
Maximum value; 1
Initial value: 0
Units: none
In the signal search mode, this parameter is used to enable/ disable the ( + ) over travel sensor
sighal. -

0: Do not seek
1: Turn ON the search.

44, Enabling the ( - ) direction over travel signal during the signal search mode
Minimum value: 0
Maximum value: 1
Initial value: 0
Units: none
In the signal search mode, this parameter is used to enable/ disable the ( - } over trave! sensor
signal.

o Do not seek
1: Turn ON the search.

46. Signal search mark signal logic settings N
Minimum value: 0 *
Maximum value: 1
Initial value: 0
Units: none

In the signal search mode, this parameter sets the logic type for the mark signal.
When the mark signal search is not used, this parameter becomes void automatically.
O Mark sense signal OFF
1: Mark sense signal ON
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47. Logic for the proximity signal during homing

Minimum value: 0
Maximum value: 1
Initial value: 0
Units: none

This parameter determines the logic of the proximity sensor signal sought under the signal search
mode. When the proximity signal search is not used, this parameter becomes void automatically.
O Proximity sensor signal OFF

1: Proximity sensor signal ON
48. Logic for the ( + ) direction over travel signal during the signal search mode
Minimum value: 0 '
Maximum value: 1
Initial value: 0
Units: none

This parameter determines the logic of (+ ) direction over travel signal sought under the signal
search mode. When the ( + ) direction over travel signal is not used, this parameter becomes void
automatically.

0: ( + ) direction overtravel signal OFF

1: { + ) direction overtravel signal ON

49, Logic for the ( ~ ) direction over travel signal during the signal search mode

Minimum value: 0
Maximum value: 1
Initial value: 0]
Units: none

This parameter determines the logic of ( - ) direction over travel signal sought under the signal
search mode. When the ( - ) direction over travel signal is not used, this parameter becomes void
automatically.

0: ( - ) direction overtravel signal OFF

1 ( - ) direction overtravel signal ON

50. The position control band width

Minimum value: -1
Maximum value: 32
Initial value: 9
Units: Hz

This parameter sets the position control band width for the axis position control unit.

53. The position integral limiting value

Minimum value: 0
Maximum value: 999999
Initiaj value: 10000
Units: none

This parameter sets the limit value of the position error integrator for the axis position control unit
If the motor exhibits excessive windup error, kindly set this parameter to the minimum value possible.

54. The position feed forward percentage N
Minimum value: 0 '
Maximum value: 126
Initial value: 20
Units: %

When the driver is set in the |-PD control loop, this parameter sets the amount of position feed
forward as a percentage for the controlled axis. However, when the driver is operated under the PI
mode of control this parameter’s value shall not be used and has no effect on the motor's control.
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55. Velocity feed forward percentage

Minimum value: 0
Maximum value: 126
Initial value: 100
Units: %

This parameter sets the amount of velocity feed forward in the control loop as a percentage.

56. Acceleration feed forward gain

Minimum value: 0
Maximum value: 999999
Initial value: 0 )
Units: None

This parameter sets the amount of gain for the acceleration feed forward.

58. Positioning settling width

Minimum value: 0

Maximum value: 999999

Initial value: 0

Units: None

This parameter sets the settling check and width for an axis position instruction command under
position control.

65. Value to cause an error detection in the ( + ) direction or CW direction:

Minimum value: 1

Maximum value: =~ 32767
Initial value: 32767
Units: Pulse

This parameter sets the maximum value for detected error in the ( + ) direction.

66. Value to cause an error detection in the ( - ) direction or the CCW direction:

Minimum value: -32767
Maximum value: -1
Initial value: -32767
Units: .. Pulse

This parameter sets the maximum value for detected error in the ( - ) direction.

70. Analog monitor selection

Minimum value: 0

Maximum value; 8

Initial value: 4

Units: None

Selecting the content type for the analog monitor
0: Axis position variation [pulse] .
1 Axis test operation response [pulse]
2: Axis position command value [puise]
3 Axis position current value [pulse]
4: Axis command velocity (based on the position command value) [pps]
5: Axis response velocity [pps]

L
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71. Axis positioning error monitoring gain
Minimum value: 0
Maximum value: 6
initial value: 2
Units: None
This parameter sets the axis position error monitor gain for use by the analog monitor terminai.
0: 10V /32768 pulse
1: 10V /16384 pulse
2 10V /8192 pulse -
3 10V / 4096 pulse
4 10V / 2048 pulse
5: 10V /1024 pulse
6: 10V /512 pulse -
72. AXxis test operation monitoring gain
Minimum value: 0
Maximum value: 6
Initial value: 2
Units: None
During analog monitoring, this parameter sets the gain of the response from the axis under test operation.
O 10V / 32768 pulse
1: 10V /16384 pulse .
2 10V /819 2 pulse
3: 10V / 4096 pulse
4; 10V / 2048 pulse
5: 10V /1024 pulse
6: 10V /512 pulse
73. Axis position monitoring gam
Minimum value: 0
Maximum value: 12
Initial value: 2
Units: None
During analog monitoring, this parameter sets the axis position monitor gain.
0: 10V / 4194304 pulse
S 10V / 2097152 pulse
2: 10V / 1048576 pulse
3: 10V / 5242886 pulse
4; 10V /262144 pulse
5: 10V /131072 pulse
6: 10V / 65536 pulse
7: 10V / 32768 pulse
8: 10V / 16384 pulse
9: 10V /8192 pulse
i0: 10V /4096 pulse
11: 10V /2048 pulse
12: 10V /1024 pulse
13: 10V /512 pulse
74. Axis velocity monitoring gain
Minimum value: 0 .
Maximum value: 6 >
Initial value: 2
Units: None
During analog monitoring, this parameter sets the axis velocity monitor gain.
0: 10V / 4096000 pulse
1: 10V /2048000 pulse
2: 10V / 1024000 pulse
3: 10V /512000 pulse
4: 10V / 256000 pulse
5: 10V / 128000 pulse
6: 10V / 64000 pulse
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78. Feeding move set value
Minimum value: -999999999
Maximum value: 999999999
Initial value: 0
Units: Axis command unit
This parameter sets the direct input value. Depending on the selection of ABS instruction type in
Indexing/ Point move/ Direct input operation will also determine whether this value is an absolute
instruction value or an incremental instruction value.
79. Move time during a cam profile selection
Minimum value: 1
Maximum value: 99999
Initial value: 2000
Units: - Milliseconds
This parameter sets the move time for a cam profile move.
80. Acceleration time during a cam profile selection
Minimum value: 1
Maximum value: 9999
Initial: 1000
Units: Milliseconds
This parameter sets the acceleration time from zero to the maximum of 100% velocity override value.
81. Deceleration time during a cam profile selection
Minimum value; 1
Maximum value: 9999
Initial value: ' 1000
Units: -~ Milliseconds
This parameter sets the deceleration time from zero to the maximum of 100% velocity override value.
82. Enabling the Program step execution
Minimum value: 0
Maximum value: 1
Initial value: .0
Units: None
This parameter enables the stepping through the program lines automatically.
o Normal execution
1: Step execution
83. Enabling the Absolute instruction during program execution
Minimum value; 0
Maximum value: 1
Initial value: 0
Units: None
During the execution of a program, this parameter will determine whether the instructions are of
the incremental type or the absolute type.
0 Incremental instruction
1: Absolute instruction .
84. Enabling the peak velocity during a cam profile move

Minimum value: 0
Maximum value: 1
Initial value: 0
Units: None

This parameter will enable the selection of peak velocity during a cam profile move.
0: During a cam profile move, this will utilize the time parameter to execute.
1: During a cam profile move, this will utilize the maximum velocity to execute.
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85. Enable the ( + ) direction soft limit error
Minimum value: 0
Maximum value: 1
Initizl value: 0
Units: None
When the command instruction exceeds the value of the parameter [#87: ( + ) direction soft limit],
an error is returned depending upon the state.
o Error detection turned OFF
1: Error detection turned ON
86. Enable the ( - ) direction soft limit error enable
Minimum value: 0
Maximum value: 1
Initial value: 0
Units: None
When the command instruction exceed the value of this parameter [#88: ( - ) direction soft limit],
an error is returned depending upon the state.
o Error detection turned OFF
1: Error detection turned ON
87. ( + ) direction soft limit settings
Minimum value: -999999999
Maximum value: 899999999
Initial value: 0
Units: Axis command unit _
This parameter is used to set the value of the { + ) direction soft limit command.
88. ( - ) direction soft limit settings
Minimum value: -9999399999
Maximum vaiue: 989999999
Initial value: 0
Units: Axis command unit
This parameter is used to set the value of the ( - ) direction soft limit command.
89. Brake turn OFF delay time upon Servo ON
Minimum value: 0
Maximum value: 2000
initial value: 0 :
Units: Milliseconds
This parameter will set a value of time which is the delay in turning off the Brake after the Servo is
switched ON.
90. Advanced Brake turn ON before Servo OFF
Minimum value: 0
Maximum value: 2000
Initial value: 0
Units: Milliseconds
This parameter will turn on the Brake by this value of time set here, before tuming OFF the Servo.
91. TBX_EMG Servo status ’

Minimum value: 0
Maximum value: 2
Initial value: 0
Units: None :
This parameter will select the type of operation to be carried when the EMG switch is pressed on
the teaching box (TBX).
0: After a deceleration stop, the Servo remains ON
1: After a deceleration stop, the Servo is turned OFF

2 Immediately turn the Servo OFF.
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92, Start-up program enable
Minimum value: 0
Maximum value: 1
Initial value: 0
Units: None
If a program is registered in the program no. 0, the setting of this parameter will determine if the
program no. 0 should be executed or not.
o Do not start-up the program
1 Enable the program start-up.
100. M function enable in program execution
Minimum value: 0
Maximum value: 1
Initial value: 0
Units: None
This parameter setting will enable or disable the M-function upon program execution.
0: Disable the M function
1: Enable the M function
101. M function enable during index point operation
Minimum value: 0
Maximum value: 1
Initial value: 0
Units: None
This parameter setting will enable or disable the M-function during index point operation.
0: Disable the M function
1: Enable the M function
102. Enabling the selection of type of serial communication for the M function interface
Minimum value: 0
Maximum value: 1
Initial value: 0
Units: Ncne
This parameter will determine the type of outputs from the M-function interface.
" 0:  Sets the M-function interface to a PLC type.
1: Sets the M-function interface to the serial communications type.
103. Optional stop enable
Minimum value: 0
Maximur value: 1
Initial value: 0]
Units: None
This parameter will chose the state for the Optional stop function.
o Set the optional stop function to disabled.
1: Set the optional stop function to enabled.
104.  ABS command selection during Index / point / direct input value type of operations

Minimum value: o

Maximum value: 1 t.
Initial value: ) 0
Units: None

This parameter may be used to choose between the type of instruction: Absolute or Incremental
when the motor is operated under Index / point / direct input value modes of operation.

0: Incremental moves :

1: Absolute moves.

e e v o e e
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105. Movement direction options while under rotation coordination
Minimum value: 0
Maximum value: - 3
Initial value: ' 0
Units: None
This parameter setting will determine the direction of movement under rotation coordination.
0: In the INC mode, the motor
direction will be determined by
the prefix on the data; in the ABS
mode, the motor will take the Case: When the command is to move 180°
direction based upon the shortest INC move: Moves in the same
distance to location. gifsgi‘;jizf& as t::;
1:  Move towards the location taking i Sotin zzoz
the shortest path. ABS move: Moves in the same
2: Move always in the { + ) direction direction as the
3 Move always in the { - ) direction origin position.
106. Settling wait enable
Minimum value: 0
Maximum value: 1
Initial value: 1
Units: Nene
This parameter will enable or disable the settling time after the completion of the positioning move.
If the motor does not complete the position instruction, irrespective of this parameter's setting, the
motor will not wait for settling. In the homing mode, the motor shall go through a setiling wait time
irrespective of this parameter’s setting.
0: Disable setiling wait
1: Enable settling wait
108. Operation units selection
Minimum value: 0
Maximum value: 2
Initial value: 1
Units: . None
This parameter seis the type of axis operation units. However, the operation unit type swiiches
automatically from Index units in Index operating mode to the Point units in the Point move operations
and further, will remain as the default unit after completion of the motion commands.
0: Direct value input units
1: Index units
2: Point units
109. Index divisions setting
Minimum value: -1
Maximum value: 100
Initial value; 4
Units: None
This parameter is used to set the number of divisions in the indexing mode of operation.
-1: Select the Afile .
o Select the B file :
1-100: Set the number of divisions desired for indexing.
110.  Point divisions setting

Minimum value: 1
Maximum value: 100
Initial value: 10
Units: None .

This parameter is used to set the number of divisions in the Points mode of operation. During a
Point move operation, when the motor is set for incremental instructions only, shall this parameter
be enabled for usage.
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150. Velocity control loop: Proportional gain settings
Minimum value; 5
Maximum value: 10000
Initial value 80
Units: 0.1 times
This parameter is used to set the proportional gain for the velocity control loop of the Servo system.
152.  First order delay filter: Frequency settings
Minimum value: 0
Maximum value: 3
Initial value: 0
Units: None '
This parameter is used to set the frequency of the first order delay filter used in the driver.
o First order filter disabled
1: 20/80Hz
2: 30/120Hz
3: 40/160 Hz
153. Notch filter: Enable / Disable
Minimum value: 0
Maximum value: 1
Initial value: 0
Units: None
This parameter is used to enable or disable the notch filter status.
O Notch filter enable
1: Notch filter disable
154. Notch filter: Frequency selection
Minimum value: 50
Maximum value: 1500
Initial value: 1500
Units: Hz
This parameter is used to set the frequency of the notch filter.
155. Inertia settings
Minimum value: 0
Maximum value; 100000
Initial value: 0
Units: 0.001* Kg.m?
This parameter is used to specify the load inertia.
1568. Torque limiter
Minimum value: 0
Maximum value: 100
Initiat value: 0
Units: %o
This parameter is used to set the limiting value of torque expressed as a percentage. .
159. Velocity control loop band width i

Minimum value: 1
Maximum value: 100
Initial value: 40
Unit Hz

his parameter is used to set the band width of the velocity control loop.
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161. Cam positioner 0_ON

Minimum value: 0

Maximum value; 9999999

Initial value: 0

Units: Axis command unit

This parameter is used 1o set the ON point for the Cam positioner 0.

162. Cam positioner 0_OFF

Minimum value: 0
Maximum value: 9999999

Initial value: 0

Units: Axis command unit

This parameter is used to set the OFF point for the Cam positioner 0.

163. Cam positioner 1_ON

Minimum value:- 0

Maximurn value: 9999999

Initial value: o

Units: Axis command unit

This parameter is used to set the ON point for the Cam positioner 1.

164. Cam positioner 1_OFF

Minimum value: 0

Maximum value: 9993999

Initial value: 0

Units: Axis command unit

This parameter is used to set the OFF point for the Cam positioner 1.

165. Auto homing

Minimum value: 0
Maximum value: 1
Initial value: 0
Units: None

This parameter is used to enable the Auto-homing function. During the Index move or the Point
move, upon a start command, depending upon the motor position, auto-homing is carried out and
then the commands are run in sequence.

In the ABS mode of insiruction: If the motor has not petrformed a homing run, then with auto-
homing enabled, the motor shall first carry out a homing
operation and then automatically proceed with the programmed
instructions.

In the INC mode of instruction: If the motor has not performed a homing run or, if the program
performs an illegal operation, then with auto-homing enabled,
the motor shall first carry out a homing operation and then
automatically proceed with the programmed instructions.

201. Selection of English / Japanese language display

Minimum value: 0 :
Maximum value: 1 S r
Initial value: 0 [
Unit None

This parameter is used to switch between the English display / Japanese display.
O Japanese display
1: English disptay
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202. Axis command ( + ) direction setting
Minimum value: 0
Maximum value: 1
Initial value: 1
Units: None
This parameter is used to set the rotation direction of the motor.
0: Sets the motor rotation direction to the { CCW ) direction of rotation
(when viewed from the direction of the mounted load).
1: Sets the motor rotation direction to the ( CW ) direction of rotation
(when viewed from the direction of the mounted load).
204. Acceleration feed forward logic
Minimum value: 0
Maximum value: 1
Initial value: 0
Units: None
This parameter sets the Acceleration feed forward logic.
0: When the motor is accelerating in the direction set by the parameter
#202, this will output a negative ( - ) voltage.
1: When the motor is accelerating in the direction set by the parameter
#202, this will output a positive ( + ) voltage.
205. Axis encoder resolution settings
Minimum value: 1000
Maximum value; 9989999
Initial value: 655360
Units: pulse/rev
This parameter is used to set the resolution of the encoder (4 X encoder pulse count). .
206. Axis velocity input sensitivity settings
Minimum value: 1
Maximum value: 9999
Initial value; 2500
Units: mV / (rev/ sec)
This parameter is used to set the input voltage sensitivity for the velocity command unit of the
specified axis Servo driver. For a rotational speed of 1 r.p.s, it is necessary to specify the input
sensitivity voltage for this purpose in mV units.
207. Z signal interval
Minimum value: 1
Maximum value: 9999999
Initial value: 10922
Units: pulse.
This parameter is used to set the Z signal’s interval for a specified motor axis.
AC/DC  :Inthis case, set it to the motor resolution (4 X encoder pulse count).
DD : Refer to the DYNASERV motor's instruction manual for individual motor seitings.
208. Axis command unit selection
Minimum value: 0
Maximum value: 3
Initial value: 1
Units: Necne .

LY

This parameter is set based upon on the type of motor axis:

0: Pulse  The axis motor pulse will be the command dimension irrespective of axis scaling data
(command unit side) or the axis scaling data (pulse side).

1: Angle 360 degree will be set equal to the axis motor pulse which is the axis scaling data
(pulse side). The command unit shall be 1/1000 of a degree of rotation,

2:Angle 360 degree will be set equal to the axis motor pulse which is the axis scaling data
(pulse side). The command unit shall be 1/100 of a degree of rotation.

3. Scaling The value set in #2009 is set equal to the value set in. the parameter #210. The
command pulse units will have the same units as those of #210.
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209. Axis scaling data (command unit side)

Minimum value: 1000

Maximum value: 9899999

Initial value: Refer to the various DYNASERV motor specifications for this value.
Units: Axis cornmand unit

This parameter is used as a relational parameter for the axis data after suitable conversion. Set
this equal to the value of #210. However, this parameter is used only if the value of parameter
#208 is set to scaling. Further, if the selected axis type is the rotational coordination system, the
value set in this parameter will be equal to one rotation of the motor axis. :

Example; In rotational coordination: Pitch {(um)
In direct line coordination: Screw pitch (um)
210. Axis scaling data (pulse side)
Minimum value: 1000
Maximum value: 99989999
Initial value: Refer to the various DYNASERV motor specifications for this value.
Units: : Pulse
This parameter is used as a relational parameter for the axis data after suitable conversion. Set
this equal to the value of #209. However, this parameter is used only if the value of parameter
#208 is set 1o Angle or Scaling only. Further, if the selected axis type is the rotational coordination
system, the value set in this parameter will be equal to one rotation of the motor axis.
212.  Straight line coordinate selection
Minimum value: 0
Maximum value: 1
Initiai value: 0
Units: None
This parameter will select the straight line coordination.
0: Rotational coordination
1. Straight line coordination
213. Axis maximum velocity
Minimum value: 1
Maximum value: 9999939
Initial value: Refer to the various DYNASERV motor specifications for this value.
Units: .. Axis command unit / sec
This parameter will be used to set the maximum allowable velocity for a motor/ driver set. The
value of this parameter is used during the servo control of the axis to limit the commanded velocity.
Further, in the cases of the jog mode, homing mode, moving mode, signal search mode, using a
trapezoidal profile (Constant acceleration / deceleration) for a move operation, this parameter’s
value shall be used in conjunction with the deceleration fime parameter, the feed velocity parameter
to calculate the acceleration profile for the move.
215.  PLC operation: Start signal processing speed selection
Minimum value: 0
Maximum value: 1
Initial value: 0
Units: None
This parameter will determine the scan time for reading the PLC start operations via the PLC
interface. :
0: Standard settings (10 milliseconds cycle scan, automatic read delay is enabled) .
1: High speed settings (2 milliseconds cycle scan, automatic read delay is disabled) '
216.  Servo ON status upon power up during serial communication operations:

Minimum value: 0

Maximum value: 1
Initial value: 1
Units: None

This parameter will determine the Servo status of the driver upon power up of the driver and with
the serial cornmunications enabled.

0: Servo OFF status '

1: Servo ON siaius
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217. Jog move operation: Serial communication selection

Minimum value: 0
Maximum value: 1
Initial value: 0
Units: None

This parameter selects the type of serial communication for the Jog move mode.
0: PLC side
1: RS232C Serial communications

218. Rotor inertia
Minimum value: 5
Maximum value: 5000 .
Initial value: Refer to the various DYNASERV motor specifications for this value.
Units: 0.001* Kg.m?
This parameter is used to select the motor's rotor inertia.
219. Maximum torque
Minimum value: 5
Maximum value: 10000
Initial value: Refer to the various DYNASERV motor specifications for this value.
Units: 0.1*"N.m
This parameter is used to select the motor's maximum torque output.
220. Torque input

Minimum value: 1

Maximum value: 10000 -
“Initial value: Refer 1o the various DYNASERY motor specifications for this value.

Units: 0.01 Nmv vV

This parameter is used to select the motor's torque signal inputs.
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5.6 Monitor parameter details

300 Currently under operation
Units: None
This parameter displays the fact that the motor is under operation.

301 Axis is under operation
Units: None
This parameter displays the fact that the servo axis is under operation.

302 Error status
Units: None
This parameter displays a warning that the servo system is under error status

303 Alarm status
Units: Nohe
This parameter displays a warning status about the servo system requiring attention.

304 Controller ready
Units: None
This parameter displays the fact that the controller function is normal.

305 Servo ready
Units: None
This parameter displays the fact the axis is in the Servo ready status.

306 Drive coordinate status
Units: None
This parameter displays the fact that the coordinate system is ready for operation. If the display
reveals that the coordination system is not ready, then it is not possible to move the motor using
incremental instruction.

307 M function under operation
Units: None
This parameter displays the fact the M function is under operation.

308 Selection of communication interface for operations
Units: None
This parameter will display the type of communication unit used as the operation unit.
0: Operations carried out by a PLC
1: Operations carried out by a R5232C serial communication device.

310 Display of program number under execution (or last executed)
Units: None . :
This parameter will display the program number currently under execution, or, if the program
has completed, will reveal the last prograrnmed number executed.

311 Display of block number under execution in the program
Units: None .
This parameter will display the program block number currently under execution, or, if the prograrh
block has completed, this parameter shall reveal the last programmed block number executed.

312 Program nesting counter : t
Units: None ‘
This parameter shall display the program nest counter details during the execution of a program
with nested loops.
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313

Move dimensions display

Units: None

This parameter displays the drive command dimensions.
0: Direct count
1: Index
2: Point

314

Index resolution current value
Units: None '
This parameter displays the current value of index resolution.

315

Velocity override selection status

Units: None

This parameter displays the velocity override selection status
0: Velocily override 1
1: Velocity override 2
2: Interlock

316

Program auto-rewind enabled status
Units: None
This parameter displays the auto-rewind enabled status under the programmed operation.

317

Completion of homing status display

Units: None

This parameter displays the information about the homing completion aiter power up of the system.
But if the servo driver is unable to count the position pulses, the system shall return to the power ON
status only.

318

Homing operation: The measured value

Units: Pulse

This parameter displays the measured count of pulses between the proximity sensor signal and the
origin under the homing operation.

320

Axis pulse position command value
Units: Pulse
This parameter displays the axis pulse position command.

321

Axis pulse position current value
Units: Pulse
This parameter displays the present and current value of axis position in pulses.

322

Axis pulse position deviation
Units: Pulse
This parameter displays the deviation of the axis position in pulses.

323

Axis command unit command value
Units: Pulse

This parameter displays the value of the axis command unit command. .

324

Axis scaling data (command unit side)
Uniis: Axis command unit
This parameter displays the actual axis scaling data (command unit side) being used in operations.

325

Axis scaling data (pulse side)
This parameter displays the actual axis scaling data (pulse unit side) being used in operations.
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326

Axis under operation: Command value
Units: Axis running unit
This parameter displays the axis running command count

328

Axis position seitling status
Units: none
This parameter displays the fact that the axis position deviation is within the set limits.

329

Axis positioning status

Units: None

This parameter displays the fact that the axis position counter has stopped refreshing the data and
further will indicate that the positional deviation is within the set limits.

330

Display brake turned OFF
Units: None
This parameter displays the brake turned OFF status from the brake signal.

331

Cam positioner 0 status
Units: None
This parameter displays the status of the Cam Positioner 0.

332

Cam positioner 1 status
Units: None
This parameter displays the status of the Cam Positioner 1.
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6. The M- Drive Utility
6.1 Installing The M - Drive Utility Software

The M - Drive Utility software is designed to operated under the Windows ‘95 operating system only.
Before commencing the installation, ensure that the older versions of this software are not already
installed on your system. If any such older versions exist, first delete it and, then perform a fresh
installation of this software.

Kindly use the [Add/Remove Programs] icon inside the Windows ‘95 Controi Panel to install this software.
Clicking on this icon will bring up the property dialog box for the [Add/Remove Programs]. Then,
proceed to click on the [Setup] icon and follow the instructions in the dialog box to run the Setup
program for the M Drive Utility software.

Read the instructions carefully and after conflrmatlon of the contents displayed, click on the [Next]
button. This will lead to the menu for due selection of the destination for the software installation (refer
to the Fig. 6.1 1) :

Fig. 6.1.1 Dialog box showing selection of appropriate folder for Program Installation

1. Click on the [Browse] button and the [Directory selection] dialog will appear, and select the drive and
the target directory.

2. By default, the program will install the software using the following path: C: Program File\M utility\ E
You may also ¢lick on the [Browse] button to select some other folder as a suitable choice for software [
installation. If this choice of folder does not exist on the hard disk, the Operating system shall
automatically create it.

Then, click on the [Next] button to start the installation.
You may interrupt the installation at anytime by simply clicking on the [Cancel] button.

Aiter copying the contents of the installation Disk#1 to the hard disk, you shall be promted to insert the
Disk#2 and follow the instructions on the screen for inserting the installation Disk#2 and, then click on
the JOK] button to proceed further with the installation.

The dialog box will pop up indicating the completion of installation and a flnal cltck on the [OK] button
will end the successful installation of the program.
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6.2 How To Use The M - Drive Utility Software:

Clicking on the M Drive Utility software in the "Program” menu of the Windows "Start" button. After the opening
screen, the [Main menu] dialog box similar to Fig. 6.2.1 will be displayed, and then click on the button in
accordance to the menu. For a description of the various menu options, refer to the appropriate explanations.

[Terminal Mode] The terminal mode can be used
for directinteraction with the M
Driver using the PC and it enables
both the parameter inputs as well
as the monitoring capability.

[Program Menu] This sub-menu combines the
- functionality of uploading and
downloading of the various

programs fromvto the M Driver.

[Parameter Menu] This sub-menu combines the
functionality of uploading and
downloading of the parameters
from/to the M Driver.

[Cam Curve Menu] This is used to create, edit, view
and download cam curves to the
M Driver controller.

[VO setting menu] This is used to set the I/O related
setting in the Driver

[Point setting menu]  This is used to edit the point setting
table.

[Index compensation] This is used to edit the process for
the compensation table and also
the index compensation file.

[Servo adjustment] This is used to adjust the servo
parameter of the motor.

[Exit] Terminating this utility program.

Fig 6.2.2 Communications

Example: Dialog Box The [Parameter inputs] dialog box is displayed during the

operation of the Utility software(Fig. 6.2.2). The commands
sent to the driver and the messages (response) received from
the driver is displayed regardless of the menu selection.

Alpha-numeric edit teol box.
Headers: .

—> Characters sent
&— Characters received
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Fig 6.2.3 Commmunications Starting the Utility software will bring up the
Example: Dialog Box [Communication mode] dialog box (Fig. 6.2.3). For
S S the single axis of operation, select the single axis

address and for multiple axis, select the multiple
axis address.

6.3 How To Use The Terminal Mode:

Clicking on the [Terminal Mode] butten will display the Terminal mode dialog window as shown in the
example below. It is possible to monitor the driver status and to display the list of all commands and
parameters.

Click on the Terminal mode inside the Main menu to display the “Terminal Mode” dialog box. (Refer to the
Fig. 6.3.1).

Command_ 'in-[iut edit box

Monitor :
group ;

List
group -

Display edit box

Fig 6.3.1 Terminal mode dialog box
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6.3.1 Sending & Receiving Commands
1. Use the keyboard to input the relevant commands in the [Command Input] box and then press the

Return key {enter key) to transmit the commands to the M Drive. While these commands are transmitted
to the M Drive, the same are also displayed in the [Display edit] box.

2. When the M Drive transmits information to the PC, the same will also be displayed in this [Display edit] box.
8. Clicking on the [Re-Transmit] button will retransmit the last command sent to the M Drive.

4. Clicking on the [Paste] bution will paste the last transmitted command in the [Command Input] box.
Note: This will not be transmitted unless the Return (enter) key is pressed.

6.3.2 Monitoring The Driver Status

Clicking on any of the items within the [Monitor] group button will display the driver status monitor dialog
box. The command transmission can be carried out during the monitoring through this [Terminal Mark Jbox.

Description _
Parameter Monitors up to a maximum of five (5) parameter values from the driver.
IO Monitors the /0 status of the drives.
Axis signal status | Monitors the Axis DI status.
Error/Alarm Check for an ervor or an alarm status and displays it's record.

Parameter Monitor
Clicking on the [Parameter monitor] of the [Terminal mode] will bring up the [Parameter monitor] dialog
hox (Fig. 6.3.2).
When the desired parameter number is input into the parameter number edit box, the contents of the

parameter and value shall be displayed. By selection of the Switch check box , the number of parameters
intended for monitoring can be changed from 1 to 5.

Parameter value

Parameter number edit box

-

Parameter details

Switching check box

Fig 6.3.2 [Parameter monitor] dialog box
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I/O Monitor
Clicking on the [I/O monitor] in the [Terminal mode] will display the [¥O monitor] box (Fig 6.3.3).
The status of the DI and DO can ke monitored using the [IfO monitor].

In addition, if the drive is powered ON in the DI emulation mode, the DI on the CN2 can be turned either
ON/OFF directly by using the button located just below the dialog box.

Flg 6.3.3 [IIO Monltor] dlalog box

U rru.mt;r

DI Status 7 € ON
(CN2) ® OFF

@ Unrecognized /O

DO Status
0 to 15 CN2 DO
16 fo 24 CN3 DO

Buttons used for DI emulation
NOTE: When these buttons are used as inputs to the
Dynasery, there is a noticeable delay in
transmission of commands.

Axis Signal Status

Clicking on the [Axis signal status] button in the [Terminal mode] will display the [Axis signal status] dialog
box (Fig.6.3.4).

[Axis signal status] can be used to monitor the driver axis DI status.

Fig. 6.3.4 [Axis signal status] dialog box ..

@ ® ON

o ® OFF

& £ Unrecognized 1/O
RED GREN

|
=)
o
i
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Error / Alarm Monitor

Clicking on the [Error/alarm] button in the [Terminal mode] will display the {Error/alarm] dialog box (Fig.6.3.5).

When an error occurs, [Error} waming is displayed and the error messages will be displayed in the display
edit box. The same holds true for the alarm warnings. The error/alarm contents are displayed in sequence
in the Display edit box but the maximum number of error messages is restricted to 16 only.

Fig.6.3.5 [Error/alarm] dialog box

Error occurence message

Alarm occurence message

Display edit box

Help List

Clicking on the [List] button of the group in the [Terminal mode] will display the dialog box which displays
the driver parameter help or the command help list. Fig. 6.3.6 shows the [Parameter help] dialog box.

Commands can be sent to the drive using the input edit box in the [Terminal mode] while also displaying the help
list. However, commands cannot be sent to the drive while receiving the help messages into the help dialog box.

Fig. 6.3.6 [Parameter Help] dialog box
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6.4 The Program Manager
The Program manager is used to upload registered flles from the drive to the computer, for downloading file
contents from the computer 1o the drive, for editing the file contents and for pririting the files for hard copy
‘purposes. Further, inside the program monitor feature it is fiossible to monitor the program execution and
the data.

Clicking on the [Program Manager] button inside the [Main Menu] will display the [Program Manager] dialog
box. Refer to Fig. 6.4.1 for details. Clicking on the md:wdual buttons inside this box will execute various
features as required.

Fig. 6.4.1 [Program Manager] dialog box

6.4.1 Uploading Programs -
Clicking on the[Upload)] button inside the [Program Manager] will bring up the [Type Selection] dialog box.

Standard Uploads
1. Click on the [Standard] button inside the [Type Selection] dialog box and then click on the [OK]
buiton.

2. The [Property] dialog box will be displayed and at this point, input the Program number to upload
and then click on the [OK] button.

NOTE: The user definable programs may be stored in program numbers ranging from 0 to 89
and the program numbers 90 to 99 are reserved for the system programs.

3. Input the name for storing the program file. The file extension (.prg) shall be automatically registered
so kindly do not enter any file extensions. .

4. Click on the [Save] button and this will commence the upload of information to the computer You
may stop this procedure at any point of time by simply clicking on the [Cancel] button.

Multiple Uploads
All the programs registered in the driver can be uploaded with a single command.

1. Click on the [All] button inside the [Type Selection] dialog box and then click on the [OK] button.

2. Inputa program name 1o retrieve the information into. The file extension (-whp) shall be automatically
registered so kindly do not enter any file extensions.

3. Click on the [Save] button to start the upload process. You may stop this procedure at any point of
time by simply clicking on the [Cancel] button.
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6.4.2 Downloading Programs

6.4.3

6.44

Clicking on the [Download] button inside the [Program Manager] (Refer to the F:g 6.4.1), shall bring up
the Type Selection] dialog box.

Standard Downloads
1. Click on the [Standard] button inside the [Type Selection] dialog box and then click on the [OK] bution.

2. The [Property] dialog box will be displayed and at this point, input the Program number to download
and then click on the [OK] button.

NOTE: The user definable programs may be stored in program numbers ranging from 0 to 892
only (the program numbers 90 to 99 are reserved for the system programs).

3. Input the program file name for downloading. The file extension (.prg) shall be automatically recognized,
so kindly do not enter any file extensions.

4. Click on the [Open] button and this will commence the downloading of information to the drive. You
may stop this downloading procedure at any point of time by simply clicking on the [Cancel] button.
Multiple Downloads

Based upon the program numbers specified in the program file, the programs file can be downloaded to
the drive with a single command.

1. Click on the [All] button inside the [Type Selection] dialog box and then click on the [OK] button.

2. Input the desired program name into the field specified. The file extension (.whp) shall be automatically
recognized, so kindly do not enter any file extensions.

3. Click on the [Open] button to start the download process. You may stop this procedure at any point of
time by simply clicking on the [Cancel] button.

Reset Communications

If the driver experiences communication problems, use this feature to reset the communication system
betwsen the computer and the drive. In the [Program Manager] (Fig. 6.4.1), click on the [Communications
Reset] button to reset the communication system and return the drive to normal status.

Editing Programs

The programs registered in
the drive or those programs Fig. 6.4.4 [Program Edit] dialog box
computer can be easily
edited using this feature. In
addition, this feature may be
used to store the programs
on file after editing the same
or even to register them on
the drive.

In the [Program Manager]
(Fig. 6.4.1), click on the [Edit]
button to display the
[Program Edit] display box as
shown in Fig. 6.4.4:
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Editing Previously Stored Or Registered Programs
All the programs registered in the drive or, those programs stored on the computer can be edited easily.
Driver Programs

1. Click on the [Upload] button.

2. The [Property] dialog box will be displayed, then select the display window and enter the Program
number here.

3. Click on the [OK] button and the Program contents shall be displayed.

Program Files

1. Click on the [Open] button.

2. The [Property] dialog box will be displayed, then select the display window and click on the [CK]
button.

3. Enter the program number, click on the [Open] bution and the Program contents shall be displayed. As
the file extension (.prg) is automatically recognized, do not enter the file extension.

Registration Of 'Programs Into The Driver

1. Click on the [Download] button and the [Property] dialog box will be displayed.

2. Then select the display window enter the desired program number.

3. Check the required optional parameters and then click on the [Open] button. If the program has any
built-in inherent errors, it cannot be downloaded into the driver and the relevant error line in the
program shall be highlighted in RED.

The optional parameters during downloading are listed as follows:

Meanings (When the appropriate box is checked)

Servo ON settings At the time of downloading, it is necessary that the driver is in Servo
ON status, or else the download shall not be carried out.

Motion coordinates At the time of downloading, if the coordinate system is incompatible

compatibility the downioading process cannot be carried out.

Saving Programs In A File

1. Click on the [Save] button and the [Property] dialog box will be displayed.

2. Then select the display window which lists the desired program number and check the required
optional parameters and then click on the [OK] button. The optinal parameters for saving are the same
as those for downloading programs into the driver {see above).

3. Input the desired program name into the field specified and then click on the [Save] button. The file
extension (.whp} shall be automatically registered, so kindly do not enter any file extensions.

Deleting Programs From The Driver

Click on the [Program delete] button and the [Property] dialog box will be displayed. Then enter the
program number meant for deletion and click on the [OK] button.

Listing Programs Registered In The Driver

Clicking on the [Program Index] button wilt bring up a display of the programs registered in the driver
along with the details about the programs such as the number of program blocks, lcop blocks etc. «

t

Printing The Programs
Clicking on the [Print] button will display the [Property] dialog box. Subsequently, select the display
window containing the desired program file and then click on the [OK] button.

Communications Reset

If the driver to computer communications become abnormal due to any reason, use this button to reset
the communication channels and thereby restore proper operations.
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6.4.5 Program Monitor

When a program is under execution, the program number, the contents of a program, the block number
under execution etc. can be monitored. In addition, the display of alarm/ error messages can be viewed
too. li is also possible to view the sent and received messages etc.

NOTE: Based upon the operation mode of the driver, the
function of the program monitor or the type of the buttons
enabled in the program monitor window differ and, hence
it is necessary to confirm the operation mode of the driver
before carrying out monitoring.

Clicking on the [Program monitor] button inside the
[Program Edit] window, will bring up the [Program Monitor
Initialization] window (Refer to Fig. 6.4.5). :

Enter the desired program number, the contents of which
you wish to record inte the relevant selection box. If you
select the [ALL] feature, this will record the entire contents
of all the registered programs in the driver. The program
contents of a program number which has not been
previously registered in the driver shall not be recorded
or displayed.

Click on the [OK] bution to begin the recording of the
program contents. To return to the [Program Edit] window,
click on the [Cancel] button.

When the recording of the program contents is complete,
the [Program Manitor] dialog box window shall be
displayed and another dialog box for the [Optional
Setiings] shall also be displayed on top of the above
window {See Fig. 6.4.6).

Optional Settings
1. Select the program desired for execution.
2. Input the block number desired for execution.

Fig. 6.4.5 [Initialization Settings]
dialog box

Fig. 6.4.6 [Optional Settings]
’ dialog box

3. Select the move mode of operation. In the step mode of execution, the program shall stop after each

step in the block.

4. Click on the [OK] button to set this selection or click on the [Cancel] button to exit from this mode and
then return to the {Program Monitor] window (refer to Fig. 6.4.7)

Fig. 6.4.7 [Optional Settings] dailog box

M code edit box

Input edit box

Display edit box

Program contents

display edit box
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Run Program

Clicking on the [Run] button will commence running the program and the button [Terminate'Program Execution]
button will be displayed. After completion of all the programs, the system will automatically move to the Stop
mode.

if the move operations mode is {Standard], then the system will execute the program number selected in the
[Optional Settings] in sequential mode. In order to make changes, click on the [Optional Settings] and make
relevant changes. Refer to the section on [Optional Settings] for further information regarding these settings.

While the program is under exécution, the program numbei, block number etc. are displayed in the [Monitor]
group. Further, the program statements and contents of the program under execution are displayed in the
window in Yallow color.

Program Stop ‘

Clicking on the [Stop] button Wil] wait uniil the block under execution is complete and then stop the execution.
Clicking on the [Abort] button will immediately abort the operation and stop.

Receiving & Sending Alphabetical Characters (Commands)

In the Input edit box, enter the commands or alphabetical characters and then press the Return Key. This will
transmit the commands to the driver. After the receipt of these commands into the driver, the driver’s response
(if any) shall be fransmitted to the computer and the responses are displayed in the Display edit box.

M Answer

Set the M function interface communication setiings to serial communications. If the M -code outputs are enabled
during the program execution, the M code edit box shall be displayed and it will display the M-code display.
Clicking on the [M answer] will transmit the M answer to the driver.

Processing Error/ Alarm Warnings
When an error occurs, the [Error] messages are displayed. To reset this error, click on the [Error Reset] button.

In order to view the Error/ Alarm history, click on the [Ervor or Alarm] button (see Fig. 6.4.8). The errors or alarm
history is displayed in the Display edit box of the [Error or Alarm] window, but however, the number of errors that
can be displayed is restricted to 16 numbers only. Click on the [Update] button to refresh the data on the error/
alarm history details. .

Fig. 6.4.8 [Error or Alarm] dialog box

Display edit box
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6.5 The Parameter Menu

The parameter menu may be used to upload the parameter values already registered in the drive onto a file
on the computer; the contents of the parameters file created on the computer can be downloaded into the
driver; the parameter values can be displayed on screen and the contents of the parameter file can also be
printed.

Click on the [Parameter Menu] in the [Main menu] to display the [Parameter Menu] dialog box (Refer to
Fig. 6.5.1). Clicking on the various buitons will execute the various function accordingly.

6.5.1

6.5.2

6.5.3

6.54

Fig. 6. 5 1 [Parameter Menu] dialog box

r mzintenan

Uploading The Parameters

1

2.

3.

Click on the [Upload] button

input the file name of the parameter to be saved. The flle type (.prm) will be added automatically,
thus do not add any file extensions.

Clicking the [Save] will start the upload. To stop the upload, click on the [Cancel] button.

Downloading The Parameters

1.
2.

3.

4,

Click on the [Download] button.

Input the file name of the parameter to be downloaded o the driver. The file type (.prm) will be
added automatically, thus do not put add any extensions.

Clicking the [Save] will commence the download. To stop the downloading process, click on-the
[Cancel] button.
To update the downloaded parameters, reset the driver after completing the download process.

Display The Contents Of The Parameter File

1.
2.

3.

4.

x

Click on the [View] button. .
Input the name of the parameter file to be viewed. The file type (.prm) will be added automatically,
thus do not add any file extensions.

Clicking on the [Open] button will display the contents of the file in the [Parameter file display]
dialog box.

Click on the [File prinf] buiton to print the file.

Communications Reset

If communication malfunction occurs during the driver-computer communications, clicking on the
[Reset Com) will bring back the driver back to the normal status.
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6.6 The Cam Profile Menu

The cam profile menu may be used to create an universal cam profile; .
upload the cam profile values from the drive into the computer; Fig. 6.6.1 [Cam Profile
download the cam profile values already created inside the computer Menu] dialog box
into the drive and further, the cam profile can be displayed on screen
and the same can also be printed out.

Click on the [Cam Profile Menu] in the [Main menu] to display the
[Cam Profile Menu] dialog box (See Fig. 6.6.1). Clicking on the various
buttons will execute the various functions accordingly.

6.6.1 Creating An Universal Cam Profile

Clicking on the [Universal Cam] button inside the [Cam Profile Menu]
dialog box shall display the [Universal cam profile] dialog box (see
Fig. 6.6.2).

Fig. 6.6.2 [Universal cam profile} dialog box

%

New Universal Cam Profile Creation

1. Click on the [New] button inside Fig. 6.6.3 [Universal camprofile] dialog box
rthe [Universal cam] dailog box

and then click on the [Next]
button to display the [Universal
cam profile] dialog box (see the
Fig. 6.6.3). ’

Modifiable *‘Start’ of
Dimensionless cam data:
Input edit box

Modifiable ‘End’ of
Dimensiontess cam data:
Input edit box

2. Enter the dimension less data
inputs for the parameters <T1>
to <T6>. The valid data range
is any value between 0 and 1.
Press the carriage return (or the
enter key) after making each of
the entries so as to register the
value correctly.

Dimensionless data: Input edit box

Note:

Click on each of the input areas from <T1> to <T6> and enter any value between 0 & 1 by using the
Numeric pad on the computer keyboard and press the return (enter) key 1o register each of the <T1> fo
<T6>. Kindly note however, that the values from <T1> to <T6> must be in strict ascending order. For
example if a value of 0.3 is entered for <T3> then it is necessary that you must enter a value equal io 0.3
(or greater) for <T4> ; if, however, you do enter a value less than 0.3 for <T4> , the Program will
automatically register it as 0.3.

3. After creating the cam curve profile like above, itis possible to select only a part of the curve if necessary.
In the above window (Fig. 6.6.3), input the values of T, and T, and ensure that these values lie in the
range of 0 to 1. Further, remember to enter a carriage return after inpuiting the values. Note that it is
absolutely essential to ensure that the value of T does not exceed the value of T, and also ensure that
the value of T is not smaller than the value input for T
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4. Click on the [Graph] button to immediately view the results of the selection (see Fig. 6.6.4). Inorder to
print the graph displayed in Fig. 6.6.4, click on the [Prin{] button on the top of the [Graph] dialog box.

Fig. 6.6.4 Graphical depiction of the universal cam profile

Graph depiction

V .. Non-dimensional
maximum velocity -
Vii: Non-dimensional
minimum velocity
V_:  Non-dimensional
starting velocity
V. Non-dimensional
AL
Amin:

terminal velocity
Non-dimensional
maximum acceleration
Non-dimensional
minimum acceleration

Each of the parameters
are depicted in color as
given here

Graph Depiction:

The horizontal and vertical axes depicted on this graph are both non-dimensional. The curve in Black is the
non-dimensional Position representation. The Blue curve represents non-dimensional velocity values and
the Red curve represents the non-dimensional acceleration values. The left of the horizontal axis has a
values of 0 and the right end is taken to be 1.

Similarly, the vertical axis depicting Position staris with a non-dimensional value of 0 at the bottom of the
graph on the left and equals 1 at the top right end of the graph. The Velocity curve starts with a value of 0
at origin and ends with a value of 0 and has a maximum non-dimensional value of 1 in the middle. The
non-dimensional acceleration curve has a value of 0 in the middle of the graph where it crosses over from
a positive value to a negative value. The maximum value of this acceleration in the positive direction is
depicted as A__ and the minimum value is in the negative direction and referred to as A

Saving The ‘universal cam profile’ In A File

1. Click on the [Save] button in the [Universal cam profile] box.

2. Input a file name to store the universal cam profile. The file type (.unv) will be added automatically, thus
do not add any file extensions.

3. Clicking on the [Save] button will store the file. To stop the save process, click on the [Cancel] button.

NOTE: Whenever a universal cam profile is stored in a file, simultaneously yet another file is also created
on the computer drive with an identical name but a different file extension (file extension is .cdt).

Close The [Universal cam profile] Dialog Box After Saving The Data In A File

1. Click on the [Exit] button in the [Universal cam profile] box. This will bring the display of a message box
which will prompt for saving the data in a file. _

2. Click on the [Save] button if you need to save the file. The process is the same as in the section above.
Refer to “Saving the universal cam profile in a file’ for more details. -

3. Clicking on the [No] button will abort the save process and exit from the menu. To return to the [Universal
cam profile] dialog box, click on the [Cancel] button.

Editing The Universal Cam Profile file

1. Click on the [File edit] button in the [Universal cam Menu] dialog box (Refer to Fig. 6.6.2).

2. Input the correct file name of the stored universal cam profile in the input edit box window [the file type
(.unv) must be used]. If the file name or the path to the file location is unknown, click on the [Browse]
button to seek for it. '

3. Clicking on the [Next] button will bring up the [Universal cam profile] dialog box (refer to Fig. 6.6.3).

4. Then follow the same procedure as described in ‘New Universal Cam Profile Creation’ .
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6.6.2

6.6.3

Uploading The Cam Profiles

Clicking on the [Cam Profile Upload] button in the [Cam profile menu] dialog box (see Fig. 6.6.1), will
bring up the display of the [Type selection] dialog box.

Standard Uploads

1. Click on the [Standard] button in the [Type selection] dialog box and then click on the [OK] buiton.
2. Input the cam profile number to read the universal cam profile data from and then click on the [OK]
button, /

The driver has the capability of storing 16 cam profiles. However, the cam profiles numbering 1 to 8
are standard cams and the cam profiles 9 to 16 are available for user defined cams.

3. Input a file name to store the universal cam profile. The file extension {-cdt) will be added automatically,
thus do not add any file extensions.

4. Click on the [Save] button to commence uploading of the data. To stop the save process, click on the
[Cancel] button.

Multiple Uploads
All the cam profiles stored in the driver can be uploaded with a single command.

1. Click on the [Multiple] button in the [Type selection] dialog box and then click on the [OK] button.

2. Input a file name to store the data from muitiple universal cam profiles. The file extension {(.whc} will be
added automatically, thus do not add any file extensions.

3. Click on the [Save] button to commence uploading of the data. To stop the save process, click on the
[Cancel] button.

NOTE: Whenever the multiple universal cam profiles are stored in a single file, simultaneously yet
another file is also created on the computer drive with an identical name but a different file
extension (file extension is .cdt). The registered cam profile numbers are also appended to the
cam profile data file.

Downleoading The Cam Profiles

Clicking on the [Cam Profile Download] button in the {Cam profile menu] dialog box (see Fig. 6.6.1), will
bring up the display of the [Type selection] dialog box.

Standard Downloads

1. Click on the [Standard] button in the [Type selection] dialog box and then click on the [OK] button.
2. Input the cam profile number to download the universal cam profile data to and then click on the [OK]
button,

Note that the cam profiles numbering 9 to 16 are alone available for user downloads.

3. Input a file name with the universal cam profile meant for downloading. The file extension (.cdt) will be
added automatically, thus do not add any file extensions. .

4. Click on the [Open] button to commence downloading of the data. To stop the downloading process,
click on the [Cancel] bution.

Multiple Downloads

All the cam profiles siored in single file can be downloaded at once. b

1. Click on the [Multiple] button in the [Type selection] dialog box and then click on the [OK] button,

2. Input a file name with the multiple universal cam profiles data. The file extension (-whc) will be added
automatically, thus do not add any file extensions.

3. Click on the [Open button to commence the downloading of the data. To stop the downloading process,
click on the [Cancel] button.
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6.6.4 Viewing The Cam Profiles

6.6.5

The cams registered in the driver or the various cam profiles stored in data files on the computer are
easily viewed on screen with graphical representation.

Clicking on the [Cam View] button in the {Cam profile menu] dialog box (see Fig. 6.6.1 ), will bring up the
display of the [Cam profile view] dialog box as shown in Fig. 6.6.5.

Fig. 6.6.5 [View cam profile] dialog box

m cam profile

~—— File name input edit box

Viewing The Cam Profiles Registered In The Driver

1. Click on the [Controller] bution inside the [Cam View] dialog box.

2. Input the desired cam profile number for viewing. '

3. Click on the [Graph] button to display the graphical depiction of the cam profile on screen.

4. For details on the graph refer to the section on New Universal Cam Profile Creation and also see
Fig. 6.6.4 (Graphical depiction of the universal cam profile) for explanations.

Viewing The Cam Profiles Stored in Cam Profile Data Files On The Computer

1. Click on the [Filer] button inside the [Cam View] dialog box.

2. Input a file name for the universal cam profiles data in the file name input edit box. The file extension
(.cdt) must aiso be added. If the file name or the path to the file location is unknown, click on the
[Browse] button to seek for it.

3. Click on the [Graph] button to display the graphical depiction of the cam profile on screen.

4. For details on the graph refer io the section on New Universal Cam Profile Creation and also see
Fig. 6.6.4 (Graphical depiction of the universal cam profile) for explanations.

Communications Reset

If communication malfunction occurs during the driver-computer communications, clicking on the [Reset
Com] button in the [Cam profile menu] dialog box (see Fig. 6.6.1) will bring back the driver back to the
normal operations status.
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6.7 Point Settings
The ‘Point setting’ menu is used to edit the tables used in point location moves.
~ Clicking on the [Point setting] in the [Main menu] will display the [Point setting table] dialog box (see the

Fig. 6.7.1). The coordinates of points specified in the driver will be displayed in the point value display edit
box. To change the point coordinate values, use the ‘Point n number’ parameter in the Terminal mode.

Fig. 6.7.1 [Point Settings Table] dialog box

Point value display edit box

Data input edit box

6.7.1 Point Data Inputs
1. Input the point data into the data input edit box.
2. Pressing the ENTER key (the carriage return key) will confirm the input, and the cursor will
automatically move to the next point data input setting.
3. Click on the [All clear] button to initialize all the data fields to default seftings (data is reset 1o Q).
6.7.2 Data Uploads & Downloads

Clicking the [Recall] will read and display the point data registered in the drive.
Clicking the [Register] will register the point data in the display table onto the drive. ~
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6.8 Indexing Compensation

Indexing compensation uses the compensation table
- during the index moves. It is possible to downlioad the
index compensation values registered in the driver onto
afile on the cormputer or to upload a compensation table
created on thje computer ont othe driver. Further, this
mode also enables the editing of the compenisation table
values. : ’

Click on the [index compensation] button in the [Main
menu] to bring up the display of the [Index compensation
menu] dialog box (Fig. 6.8.1). o

6.8.1 Uploading The Compensation Table

Click on the [Upload] button in the [Index compensation menu] box to display the [Typel selection]
dialog box.

Standard Uploads

1. Click on the [Standard] button in the [Model selection] dialog box and then click on the {OK]
buiton.

2. Select the table for uploading and then click on the [OK] button.
There are two types of indexing compensation tables namely, Table A & Table B.

3. Input the file name for the compensation table to be saved t0. The file extension (-idx) will be
added automatically, thus do not add any file extensions.

4. Click on the [Save] button to commence the upload process. To stop or abort the upload process,
click on the [Cancel] button.

Multiple Uploads

Uploading all the compensation tables registered in the drive.

1. Click on the [All] button in the [Type selection] dialog box and then click on the [OK] button.

2. Input a file name to save the data from all the index compensation tables. The file extension
(-whi), will be added autornatically, thus do not append a file extension.

3. Click on the [Save] to commence the multiple upload process. To stop or abort the upload, click
on the [Cancel] button.

Note: Executing the multiple upload process, will create the single compensdation table file along
with the individual compensation table with the extension as (.idx). The registered table
number will be also be added to the name of the indexing compensation file.
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6.8.2 Downloading The Compensation Table

Click on the [Download] button in the [Index compensation menu] dialog box to bring up the [ Type
selection] display (see Fig. 6.8.1).

Standard Downloads

1. Click on the [Standard] buiton in the [Type selection] dialog box and then click on the JOK] button.

2. Select a table for downloading and then click on the [OK] bution.

3. Input the file name of the Index compensation file for due downloading. The file extension (.idx) will be
recognized automatically, thus do not add any file extensions.

4. Click on the [Open] button to commence the download process. To stop or abort the down[oad process,
click on the [Cancel] button.

Muitiple Downloads

This process enables the download of the compensatlon tables in accordance with the contents of the
Multiple Index Compensation file.

1. Click on the [All] button in the [Type selection ]dialog box band then click on the [OK] button.

2. Input the file name of the Multiple Index Compensation file for due downloading. The file extension
{-whi) will be appended automatically, thus do not add any file extensions.

3. Click on the [Open] button to commence the multiple download process. To stop or abort the multiple
download process, click on the [Cancel] button.

6.8.3 Editing The Compensation Table

It is possibie to edit the compensation table registered in the drive or, to edit the table saved as a file on
the computer also. Further, it is also possible to register the edited table file into the driver and to save it
on a disk file.

Click on the [Table edit] button in the {Index compensation menu] {(see Fig. 6.8.1) to bring up the display
of the [Index compensation table] dialog box (see Fig. 6.8.2).

Fig. 6.8.2 [Index compensation table] dialog box

Point value display edit box

Data input edit box

Compensation Data Input

. Input the compensation data into the data input edit box.

2 Press the Enter key (the carriage return key) to confirm the data input and the cursor will automatically
move 1o the next data field.

3. Click on the [All clear] button to initialize all the data to default values (reset to data 0).
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6.8.4

Modifying The Index Table Point Values

Click on the [Change Indexing number] button to change the indexing values. Once the [Change
indexing number] dialog box is displayed, input the indexing values and then click on the [OK]
button.

Editing The Existing Index Table Point Values

The table registered in the drive or the index co'i'npensation file stored on the computer can easily
be edited.

Driver Table

1. Click on the [Call] button.
2. Select the desired table you wish to bring up and then click on the [OK] buiton.

Index Compensation File

1. Click on the [Open] button..
2. Input the name of the indexing compensation file and then click on the [Open] button.

Registration Of The Table In The Drive

1. Click on the [Register] buiton.
2. Select the registered table, then click on the [Open] bution.

Saving The Table Values In A File

1. Click on the [Save] bution.
2. Input the name of the index compensation file to save the data onto and then click on the [Save]
button. The file extension (.idx) is appended automatically, thus do not add any file extensions.

Communications Reset

If communication malfunction occurs during the driver-computer communications, clicking on the
[Reset Com] button in the [Index compensation menu] dialog box (see Fig. 6.8.1) will bring the
driver back to the normal operation status.

6.9 1/O Settings

It is possible to make various settings regarding the driver’s I/O by using the [I/O settings menu].

Click on the [I/O configuration menu] button in the [Main menu] dialog box to display the [VO settings menu]
dialog box (refer to Fig. 6.9.1)

Fig. 6.9.1 [FO configuration menu] dialog box
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6.9.1 Changing The Operation Logic Settings

The operations logic for the driver's CN2 connection can be changed as desired.

Click on the [Logic settings] button in the [I/O settings menuj to bring up the display of [Logic Seitings]
dialog box (see Fig. 6.9.2). .

1. Each of the I/O terminals have a check
box designator. Use the computer’s
mouse to click on the check box to mark
them or unmark them as needed.

Fig. 6.9.2 [Logic setting] dialog box

The checked box indicates a Type A

logic (positive pull up) and the

unchecked box indicates the Type B DI logic setting

logic (positive sink).

2. Click on the [Configure] button o set
the type.

3. These settings shall become valid after DO logic setting

resetting the driver once.

NOTE: The setting made here can be
copied into the Flash ROM and
also restored from there.
However, the PC utility software
cannot upload these values or
download the same either.

6.10 Servo Settings

The execution of Auto-tuning mode, execution of the test mode, monitoring of the servo parameters etc.,
can be undertaken in this [Servo seitings menu] dialog box. It is also possible to make adjustments to the
control loop filter values to avoid mechanical resonance in the Servo system configuration.

Fig. 6.10.1 [Servo settings] dialog box
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6.10.1 Execute Auto-tuning

The driver carries out the Auto-tuning of the motor and load inertia by making small oscillating movements
and estimating the servo parameters and using these for it's servo settings.

NOTE: The motor is subjected to a maximum of 45° rotation back and forth in order to estimate the
inertia. However, the maximum rotation angle is subject to change.

Before carrying out the auto-tuning, it is necessary to set the servo siiifness for the system.
The value of servo stiffness range from a low of 1 to a maximum of 5 and the default setting is 3.

After the execution of auic-tuning, the values of velocity control loop bandwidth, the position controi loop
band width and the position loop integral limiter values change accordingly.

NOTE: It is necessary that the driver be set in the RS232C control mode see <Section 3.4.2> for the
mode settings or else, clicking on the Auto-tuning feature will not have any effect on the driver.

6.10.2 Execute The Test-mode Run

The driver is subject to small oscillating movements and estimating the servo parameters and the response
of the driver-motor system is monitored on an oscilloscope and the results are used for setting the
various servo parameter settings. (The default value for these oscillations are 1800 pulses).

The test mode is used to set the values of the velocity control loop bandwidth, the position controf loop
band width and for the position loop integral limiter.

NOTE: If the auto-tunihg feature is used for sefting the servo parameters and the sysiem behaves in a
stable manner, it is not necessary to carry out this test-mode run.

NOTE: It is necessary that the driver be set in the RS232C control mode see <Section 3.4.2> for the
mode settings or else, clicking on the Auto-tuning feature will not have any effect on the driver.

6.10.3 Filter Settings

If the motor shows resonance even after the completion of tuning, it may be necessary to change the filter
settings The menu displayed below is used for making changes to the 1st Order delay filter settings. Run
through the settings from 40/160, 30/120, 20/80 in that sequence 1o locate the best response.

I the servo system response does not show satisfactory response despite running through the various
filter changes, then it may be necessary to make changes to the control loop by incorporating the Notch
filter in it (Optional). To use the notch filter, check the [None] box in the 1st order delay filter dialog box,
then select an appropriate cutoff frequency from the notch filier seitings and click on the [Set] button. Run
through the frequency selections o locate the best settings. (For more details on the notch filter, consult
Yokogawa Precision Corporation or it's authorized dealers.

Fig. 6.10.2 [ Filter settings ] dialog box
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6.10.4 Display The Motor Response Curves

In the absence of an oscilloscope, it is possible to view the position variation, velocity, position error, the
COIN signal etc. as a graphical representation on the computer screen itself. The process is described

briefly herewith: 2. Start moves (Operate the motor system).

1. Set the Trigger value

Input the Trigger type, time and the trigger point values in the Trigger condition] dialog box and then click
on the [Start] button. ‘ '

Fig. 6.10.3 [Trigger Condition] dialog box

2. Start moves (Operate the motor system).

3. Graphical viewing of the response and command signais.
Click on the [View curves] button. The data shall be displayed on screen. However, the data transmission
may not be immediate and it takes a littile time (few seconds) to plot the curves on screen.

NOTE: ltis possible to change the scaling for the display of the position, position error and the velocity
of the move as desired for a clear and understandable display. The horizontal axis is the time
value and the Vertical axis is automatically adjusted for the dsplay height.
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7. Operation Display Pendant (TBX)

7.1 Outline :
Connect this teaching pendant to the CN1 connector of the DYNASERY M-type driver.

7.2 Features And Part Descriptioné.

4 N
16 X 2 display
fo 1 f2 3
f4 5 fe f7
\ | - EMG — Emergency stop
Use the parameter #91
f0 1 2 i3 (TBX_EMG settings) to
7 change the state of the servo
f4 5 6 7 system upon the use of the
‘ Emergency stop
ARARAlZ
1 d — -
— KEYS (Push type)
Upper level: Direct input keys
4/ i{ y Lower level: Press theSHIFT
and then push
INS EL BS SHIFT the desired
. keys.
1 2 3
L / / N = CR (Carriage return)
\_ YOKOGAWA 0/

7.3 Connections

Upon the first connection to the CN1 connector in the DYNASERY, the teaching box pendant will
display the following and then switch to the terminal mode operations.

L)

YOKOGAWA
DYNASERV
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Use the {3 key (NEXT) to switch forward between the displays (the default is the terminal mode of display).

7.4 Switching Displays

The 17 key (PREV) may be used to switch backwards between the various menus.

l

4 ™
<#> S/+ =/ N/P
|
g Yy
#001: +HARD OT_EN
-MON- DATA N/P

l

#001: +HARD OT_EN
~-SET- DATA N/P

J

PLC DIO: XXOOOXXXX
-1/O- SEL N/P

|

CMD: RefErrSts
-Spc- SEL N/P

1

N T T

Program Menu
EDT DEL DIR N/P

= —) =) ==

Terminal
mode
display

Parameter
monitor
display

Parameter
settings
display

DI/O
monitor
display

Special
error
display

Program
menu
display
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7.5 Menu Displays

7.5.1 Terminal mode display

<#> S/+ =/:' N/IP
3 ¢

|
® @

@ +  Use the {3 key to switch between #/@/G/X/F/{/Ala/M/P
The 4 key may be used to switch through the above in the reverse order.

@ Use the {1 key to input the character selected in 1 above and it shall be displayed
Use the 15, 12, 16 keys and the numeric inputs and then press the CR key to enter.

h Use the T key to scroll upwards between the various lines entered and the relevant
line shall be disptayed. However, scrolling is permitted up to 16 lines only. Editing the
various lines is also permitted. ' '

The = and the < keys may be used to move horizontally along the lines and editing
is also permitied.

7.5.2 Parameter Monitor Display

@

#001: +HARD OT_EN
-MON- DA}I‘A N/P

l
@

O]

#001: 0000000000
-MON- CMNT N/P

t

|

@
@ Use the numeric keys to input the parameter numbers. N
) Use the 12 key to switch between the DATA/CMNT fields. :
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7.5.3 Parameter Settings Display

@®

@

#001: +HARD OT_EN
Set- DATA N/P
!
® ®

#001: 0000000000
-Set- CMNT N/P

*

|
@

Use the numeric keys to switch between the various parameter numbers.

Use the — and the < keys to move between the various characters. Further, the T and
the | keys can be used to change the parameter numbers.

Use the {2 key to switch between the DATA/CMNT fields.

Input numeric data using the numeric keys and then press the CR (Carriage return) key.
Use the —and the < keys to move between the various characters. Further, the Tand
the | keys can be used to change the parameter numbers.

7.5.4 D /O Monitor Display

@

PLC DIO: XXXXXXXX

-l/O- SEL N/P
t
I
@
@ Use the i2 key to switch beiween the DI DO/ AXIS DI
@  The IO sub fields may also be switched through.
O indicafes ON, X indicates OFF
Dl 0 CN2 Oto 7
1 CN2 8to 15
2 CN2 16t0 23
3 CN2 24 t0 31
DO 0 CN2 Oto 7
1 CN2 8to 15 .
2 CN3 Oto 7
3 CN3 8to15
AXIS DI XXX
| [— Homing proximity signal ‘
+ direction over travel hard limit signal } Other signals are not used
- direction over fravel hard limit signal
AXIS DH XXXXXXXX _
13 Mark sense signal ] Ofthier signals are not used
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7.5.5 Special Error Display

|

-

CMD: RefErrSts
-Spc- SEL N/P
t

0

CMD: toModel15
-Spc- SITEL N/P

0

@

CMD: RefErr
-Spc- SITE.L N/P

0)

Display
error
number

Execute
mechanical
settings mode

Error
reset

Use the 3 key to switch between various special menus

4 Error Number Display

CMD: RefErrSts
-Spc- SEL N/P

@

ERR49 Homing incomplete
-Spc- SEL N/P

No error
-Spc- SEL N/P

Enter the return key to display the errors starting with the very first one.

Upon the emanation of the

error

When the driver is in the
normal state without errors

Use the f3 key to return o the error number display screen.
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4 Mechanical Settings Mode Display

@

CMD: toModel15
-Spc- SEL N/P

Press the return key to enter the Mechanical settings mode display

Model15Executing
=-Spc- SEL N/P

@

NG! [ALM**]
-Spc- SEL N/P

Upon
succesful
execuiion

Malfunction
or
error status

Press the f3 key to retrun to the Mechanical settings mode display.

@ Error Reset Display

CMD: RstErr
-Spc- SEL N/P

Press the return key 1o reset the error status.

OK
-Spc- SEL N/P

@ —m ——— ©

NG! [ALM**]
-Spc- SEL N/P

Press the f3 key to return to the Error rest display.

Upon
succesiul
execution

Maifunction
or ‘
error status
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7.5.6 Program Menu Display
The program menu display can be changed using the operation shown below.

<Program menu display>

Program Menu
Edt DEL DIR N/P

@ Press the EDT key (f0 key) —— Program edit number selection display
@ Press the DEL key (i1 key) —— Program delete display
® Press the DIR key (f2 key} —— Program list display

4 PROGRAM EDIT NUMBER SELECTION DISPLAY
<Program menu display>

r ™

Program Menu

Edt DEL DIR N/P

4
[

Press

Program Menu
Edt DEL DIR N/P

** Insert the number you wish to edit, input the CR key.

Move to the programedit display to display the first line.

s If the program number specified does not exist, the program will be registered as new.

ALM ** will be displayed upon making an attempt to set the program other than 0-89, and will not
proceed to the Program Edit display.

<Program edit display>

%% :
<# > S/= I/ID :/E

%% Block numbers (1-99) »
Select the characters f0/f4 (#/G/X/F/f/A/a/M/P\WH/FR/IF/ED/</>/\+) determined by <> _<¥>3
S - Input the symbol inside the <>

Input the = sign

Insert (insert 1 block line)

N o Bl ||

Delete {delete 1 block line)
: . Input : sign
E . Return to the programdisplay
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4 BLOCK EDITING
3% Restriction note
@ Number of program blocks are restricted to 99 blocks maximum (including comment fields).
(When there is program and comment in a line, it must be counted as 2 blocks).
® Do not delete the $ at the end of the block which indicates there is a comment on the same line.

@ If an existing program must be deleted to register a new program due to insufficient block space,
editing is disabled.

@ Registering option {Need for SERVO ON) will be the same as for editing.
{No option is for new registration).

Example:
Before editing After editing
#400=0 — #400=0
Fa0X90003f400 F90X89997f400
First line
01:#400=0

<# > S/= /D :/E

@ Move to the line you desire to edit using the | key ( tkey)

' o -\

02:G90X900031f400
<# > S/= /D :/E

02:G90X899971{400
<# > S/f= I/D :/E

4 BLOCK INSERT

Example:
Before editing After editing
#400=0 #400=0
Go0X2 Ga0X2

@ Move to the line you desire to edit using the | key ( tkey)
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02:G90X2
<# > S/= I/D :/E

@ Press the | key (f2 key)
Inserts 1 line and input standby.

02:
<# > S/= /D :/E

@ Input the desired number

02:#401=1
<# > S/= WD :/E

Note: Press the t key after the last line has been displayed in order to insert a block after the last line.

4 BLOCK INSERT

Example:
Before editing After editing
#400=0 #400=0
- #401=0 G90X2
Goox2 ..

@ Move to the line you desire 1o edit using the |} key {1 key)

02:#401=0
<# > S/= /D :/E

@ Input the D key (16 key).
It will delete the line and also display the next line.

02:F90X2 .
<## > S/= 1/D :/E

€ PROGRAM REGISTRATION

(D Upon completing all editing, transmit using the CR
Editing is successiul, if “Success! Press E” is displayed.
Press E to return to the Program Display.
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Edit is unsuccessful if “ALM” is displayed.

X to abort edit, input E key (f7 key) instead of sending CR.

'

Success! Press E
<# > S/= WD :/E

~\

AL kb sk skt sk ok

EDIT END
1 |
@ @

EDIT SUCCESSFUL

EDIT UNSUCCESSFUL

Pressing the @ EDIT key while the “ALM" has been displayed will display the grammatical
errors. Pressing the (3 END key will abort the edit {returns to the program before the edit).
For example: When the 3  line is under error, the following is displayed:

03:#4001=1

<# > S/= 1I/D :/E

4 PROGRAM DELETE

<Program Menu Display>

4

Program NMenu
Edt DEL DIR N/P

Delete Prog No: =*
'END

@ Enter the desired program number to be deleted and then press the CR key. The range
is 0 - 89. Any other number outside of this range will cause ALM display to come up.

Successiul Delete Complete

7 ™\
Delete Complete !
ENI?
Delete unsuccessful ©
4 Yy
NG ! [ALM62]
ENI?
@

@ Press the END key to return to the Program Menu display.

-88-




L

¢ PROGRAM LIST DISPLAY

Program Menu

Edt DEL DIR N/
L

]
Press

Program No: **

END
4

@

@ Program number under the | key will be displayed in the latest order.
( 1 key will display in the opposite order).

The number of remaining blocks is displayed in the last line.

@ Return to the Program Menu Display using the END key.
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8. Maintenance And Inspection

8.1 Motor Section

Simple daily checks need be carried out on the motor section. Kindly check the motor for excessive
noise or for abnormal amounts of vibration. Do not disassemble the motor. If the operation of the motor
is abnormal after 20000 hours of operation or five years after installation (whichever is earlier), you may
need to replace the motor and the driver system, if deemed necessary. However, this time period for
replacement depends on several factors such as the environmental and operating conditions which the
motor is subjected fo.

8.2 Driver Section
There is no need for a daily inspection of the driver unit. However, it is prudent to clean the driver unit
periodically to protect it from thermal insulation and also to ensure that dust ete. will not enter inside.

8.3 Replacing The Battery For Memory Backups

The driver has a lithium battery inside which is used to backup the data and the various parameters. The
life of this lithium battery is approximately about 20000 hours of operation under standard operating
conditions. When the life of the battery drains, the driver emits an alarm signal. It is important to change
the battery immediately or at the earliest convenience.

The replacement procedure is described herewith:

1 Backup the various parameters, programs
and the cam data etc. into the Flash ROM Fig. 8.1 [Replacement of the Lithium Battery]
module {built-in) [refer to section 3.4 for
details].

2 Disconnect the mains power supply.

3 Remove the two screws fastening ihe side
plate as shown in the Fig. 8.1 alongside.

4 Keep the replacement battéry alongside and
then swap the battery fast (recommended
time is within 10 seconds).

5 Confirm all electrical and other connections
and then power on the system. If no error
messages are displayed, the system is in
normal state and ready for operation.

Caution 1: If the batiery alarm display comes
on, it is necessary to resei the battery
replacement alarm system. In such
a case, it may be necessary to input
the various parameters once again.

Caution2: The replacement battery is identified
as <CR2032> 3V or it's equivalent
type. Remember to note the polarity
of the battery at the time of
replacement.
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9. Trouble Shooting And Measures

9.1 Motor Problems And Measures

-During the operation of this motor if any abnormality occurs, first check the LED display on the front
panel of the driver. Most of the causes can be ascertained by the status of the LED display. For the
following problems listed below, take appropriate measures as given below. If the driver is still not able
to return to normal function despite these efforts, it may be damaged and in such a case cease operations
and contact Yokogawa Precision Corporation or it's authorized dealer for remedial action.

does not start

operates without any load

. Refer

Problem Probable cause Iltem(s) to inspect Measures to page
Motor does not | Mo AC power is Check wiring Switch ON the
Servo lock being supplied ' power supply

The servo ON (SRVON)| Inspect and confirm Setio L

terminal is set to H

The Setvo parameter | Inspect and confirm Adjust the values

values are not set properly appropriately
The motor Overloaded motor Checl to see that the motor | Reduce starting load

or replace the motor
with one of higher torque

Incorrect external

Inspect the wiring

Refer to the connection

wiring diagram and rewire.
The Servo parameter | Inspect and confirm Adjust the values
values are not set properly appropriately
The motor Improper connections Check the motor connections Refer to the connection
rotation is in phase A,B,C AND GND diagram and rewire
unstable
The motor and the Check the serial numbers on | If the combination is
driver combination motor and driver combination. | incorrect, retumn them for
is not correct ihe correct combination.
The motor High ambient Check if the ambient Lower the ambient
overheats iemperature temperature is above 45° C. | temperature to below
45° C.

Overloaded motor

Check to see that the motor
operates without any load

Reduce starting load or
replace the motor with
one of higher torque

Abnormal sounds
are produced

Incorrect mounting

Loose screws or not
fastened properly

Tighten the screws

Bearing problems

Check for abnormal sound

Motor replacement

and vibration from the bearings | (Contact Manufacturer} )
Mounting base Check ihe mounting base Reinforce the mounting .,
vibration base and tighten screws

Abnormally small
motor torque

Incorrect Motos/

Check combination numbers

if the combination is

Driver combination on rating nameplates incorrect, retum them for
the correct combination
Overloaded motor Check for OVL error signal | Ascertain proper operation
Reduce operating loads.
The Servo parameter | Inspect and confirm Adjust the values .
values are not set properly appropriately
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9.1 Motor Problems And Measures (continued from page 86)

cennection Diagram and rewire

. : : Refer
Problem Probable cause | Item(s) to inspect Measures o page
Motor runs Incorrect motor/driver | Check the combination If the combination is
of control combination numbers of the motor incorrect, return them for
and driver _ the correct combination.
Improper connections | Check the motor/fencoder Refer to the connection

The mofor does
not return to it's
home position
accurately.

The location of the
proximity sensor is

not correct

Display the proximity sensor signal and the home
signal on .an oscilloscope and ensure that these
signals do not overlap.

Chattering
phenomenon

Check to ensure that the homing signal does not “chatter”.
Increasing the homing velocity will decrease the
chaitering effect. If even this does not seem feasible,
change the position of the proximity sensor and try
again.
NOTE: If the rear portion of this signal appears first,
it may lead to confusion with the mark
sense edge part.

Retumn to home position

ON

Sensor signal

Proximity signal edge
ON

Homing signal |

Reverse edge
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9.2 LED Display List

A7 -segment LED is mounted on the front panel of the driver to display the normal/ abnormal status of

the motor and the driver. The details of this display are listed as below in the Fig. 9.2

Fig. 9.2
LED Display Status - Comments
Servo OFF | Servo ON
0 0. Normal display
1 1. QOver speed Change velocity parameters
2 . RAM error Cannot be rectified
3 Encoder error Check the encoder cahle
5 Power supply error Cannot be rectified
7 ROM error Cannot be rectified
8 Low voltage
{Main power supply)
9 CPU error Cannot be rectified
A Over current Check the motor cable connections
c cC. Over load error
b b. Mechanical mode Cannot be rectified
settings are abnormal
E Over voltage Check the electrical voltage
and the load inertia.
NOTE: Kindly contact Yokogawa Precision Corporation or it’s authorized dealer for the errors

marked "Cannot be rectified”.
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9.2.1 Controller Error

% Outline
Listing the error codes and the error reset procedures.

* Operation
Y% PLC operation

@ Reading error codes:

<OUR_ERR:> in the CN2 is output.

<IN_ERRCODE_REQ: in the CN2 turns ON.

When the <OUT_ERRCODE_OUT> in the CN2 is output, simultaneously the <OUT_CQDE [0...7]>
outputs the error codes.

The <IN_ERRCODE_REQ:> iurns OFF. _

The <OUT_ERRCODE_OUT> and the <OUT_CODE [0...7]> in the CN2 turns OFF.

O® e

& Error reset procedure:

@ Turn ON the <IN_ERR_RESET> in the CN2.
@ This will turn OFF the <OUT_ERR> in the CN2.

OUT_ERR I

OUT_CODE[0...7] L

(BCD 2characters) —C>___

OUT_ERRCODE_OUT

--------- g

IN_ERRCODE_REQ

—

IN_ERR_RESET _I_—

NOTE: The alarm codes are not cutput

Y RS232C operation (computer)
¢ Reading the error codes:

The details of the error codes can be read using the PC utility software. Refer to the PC utility menus
for more details on the same.

& Reading the alarm codes:
The details of the alarm codes can be read using the PC utility software. Refer to the PC utility menus
for more details on the same.
@ Error reset procedure:
@44 {(J:CR)
ROO (receive)
¢ RS232C operation (TBX)
N
¥ Reading the error codes: .
The details of the error codes can be read using the TBX. Refer to the TBX section for more details
on the same.
& Reading the alarm codes:
The details of the alarm codes cannot be read using the TBX

@ Error reset procedure:

@4. (1:CR)
ROO (receive)
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9.3 Procedure For Error Correction

(1) Encoder Error

[ Encoder errar ;‘]

Check the encoder NG

cable WW

OK

[

\

Correction

r
Out of specification ranges |

Y

Within specifi-
cation ranges

Correction

Noise, poor connection
of connector?

\

Correction

Consult Yokogawa
Precision Corp.

(2) Over Speed Error N

[ Overspeed ! j

Command input correct?

Incorrect Motor and
driver combination?

Consuit Yokogawa . !
Precision Corp. H

Y

Correction
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(3) Low Voltage Error

[ Low main power supply SJ

Power cable connections

Power voltage too low?

Consult Yokogawa '
Precision Corp. i

Improper

¥
Comsction

(4) Amplifier Error

NO

Consult Yokogawa
Precision Corp.

( Amplifier error & or F}

Overvoltage

Power voltage too high?

LED display

Overcurrent

A

Check motor cable
connection.

OK

YES
| 4
Comection Correction
e G o
: Power on again [ Power cn again |
b o e e e e d e o

otor section grounded?

............ S

Consult Yokogawa
Precision Corp.
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{5) Over Load Error

/
Lower the duty cycle
and reduce the load

Operation duty ratio
too high?

Driver installation
environment?

Consult Yokogawa !
Preciston Corp. !

Power on again I
____________ d
Out of specification range

4
Corraction
e I
' Poweronagain- |
e —— e A
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9.4 Error / Alarm

Error Number: 3

Error type;
Measures:

Main cause:
Remedial action:

Battery error

[KIND_POR] Stari up error

[TYPE_SYS] Non start up

Drained lithium battery used for battery backup

Kindly change the lithium batiery after opening the driver’s side cover.

Perform a system wide backup by downloading all the relevant parameters, user
defined cam data and the programs too as there is a likelihood of losing the data
upon a system reset. Aiter a system reset, if it proves necessary kindly upload the
data back to the drive.

Error Number:

Error type:
Measures:

Main cause:
Remedial action:

4 Watch dog error

[KIND_POR] Start up error

[TYPE_SYS] Non start up

Watch timer error has accurred

Contact Yokogawa Precision Corporation or it's autherized dealer.

Error Number:

Error type:
Measures:
Main cause:

Remedial action:

9 Servo constants error
[KIND_POR] Start up error
[TYPE_SYS] Non start up

Abnormal value for the mechanical settings parameter
(Example: The maximum velocity for the axis is too big a value) :
After performing a system reset, kindly input the correct value for the parameter.

Error Number:

Error type:
Measures:

Main cause:
Remedial action:

10 Parameter sum error
[KIND_POR] Start up error
[TYPE_SYS] Non start up

Parameter value corrupted during upload due to a power shut down or outage etc.
After performing a system reset, kindly input the correct value for the parameter.

Error Number:

Error type:
Measures:

Main cause:
Remedial action:

11 Parts sum error
[KIND_PCR] Start up error
[TYPE_SYS] Non start up

Parts settings corrupted during upload due to a power shut down or outage etc.
After performing a system reset, kindly input the correct value for the parameter.

Error Number:

Error type:
Measures:
Main cause:
Provision:

12 Program file sum error

Error Number:

Error type:
Measures:
Main cause:

Remedial action:

[KIND_POR] Start up error

[TYPE_SYS] Non start up .
Damaged program contents, due to power shut down (outage) while under uploading.
After performing a system reset, kindly upload the program once again. A
13 Index compensation file sum error

[KIND_POR] Start up error

[TYPE_SYS] Non siart up

Damaged Index compensation file contents, due to the power shut down {outage)
during uploading.

After performing a system reset, kindly upload the Index compensation file once
agair. '
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Error number: 14 System program error

Error type: [KIND_POR] Start up error

Measures: [TYPE_8YS] Non start up

Main cause: System program area was corrupted during program retrieval.

Remedial action: Contact Yokogawa Precision Corporation or it's authorized dealer.

Error number: 19 Axis operation hand shake error
Error type: [KIND_ERR] Error

Measures: [TYPE_EHA1] Emergency abort, Serve OFF status
Main cause: During an axis operation, hand shaking was interrupted.

Remedial action: Contact Yokogawa Precision Corporation or it's authorized dealer.

Error number: 20 Driver error
Error type: [KIND_SRV] Servo Error
Measures: [TYPE_SRYV] Servo OFF
Main cause: Driver operation error.

Remedial action: Kindly carry out the error reset.

Error number: 21 Driver over load
Error type: [KIND_SRV] Servo Error
Measures: [TYPE_SRV] Servo OFF

Main cause: Driver overicad error.

Remedial action: Take action to remove the overload and then carry out an error reset operation.

Error number: 22 Driver pulse disconnection
Error type: [KIND_SRV] Servo Error

Measures: [TYPE_SRV] Servo OFF

Main cause; Encoder cable has a fault or is disconnected.

Remedial action: Replace cable or connect the cable properly.

Error number: 23 Position deviation overrun

Error type: [KIND_SRV] Servo Error

Measures: [TYPE_SRV] Servo OFF

Main cause: The position deviation has either exceeded the maximum limit or is under the minimum

value defined for the relevant parameter.
Remedial action: @) Change the relevant parameter’s value
® Reduce the acceleration/deceleration of the motor.

Error number: 25 Logic 1/O error
Error type: [KIND_POR] Start up Error
Measures: [TYPE_SYS] Non start up

Main cause: Error in the Logical ¥O.

Remaedial action: Contact Yokogawa Precision Corporation or it's authorized dealer.

Error number: 30 Servo not ready

Error type: [KIND_ERR] Error

Measures: [TYPE_EL2] Decelerate o a stop and abort operation.
Main cause; Driver is not in the Servo ON status.

Remedial action: Turn ON the Servo. (Kindly, use the error reset to turn OFF the error status).
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Error number:

Error type:
Measures:

Main cause:
Remedial action:

31 Position command Servo not ready

[KIND_ERR] Error

[TYPE_EL2] Decelerate io a stop and abort operation.
The position command rate of change is unusually large.
Kindly reduce the motor's acceleration / deceleration values.

Error number:

Error type:
Measures:

Main cause:
Remedial action:

40 (+) direction hardware overtravel limit

[KIND_ERR] Error

[TYPE_ELZ] Decelerate to a stop and abort operation.
The (+) direction hardware overtravel limit was exceeded.
Reset the error status.

Error number:

Error type:
Measures:

Main cause:
Remedial action:

41 (-) direction hardware overtravel limit
[KIND_ERR] Error
[TYPE_EL2] Decelerate to a stop and abort operation.

The (-} direction hardware overtravel limit was exceeded.
Reset the error status,

Error number:

Error type:
Measures:

Main cause:
Remedial action:

42 (+) direction software overtravel limit

[KIND_ERR] Error

[TYPE_EL2] Decelerate to a stop and abort operation.
The (+) direction software overtravel limit was exceeded.
Reset the error status.

Error number;

Error type:
Measures:

Main cause:
Remedial action:

43 (-} direction software overtravel limit

[KIND_ERR] Error

[TYPE_EL2] Decelerate to a stop and abort operation.
The (-} direction software overtravel limit was exceeded.
Reset the error status.

Error number:

Error type:
Measures:

Main cause:
Remedial action:

44 Out of range coordinate values

IKIND_ERRALM2] Error/Operation warning

[TYPE_EL2] Decelerate to a stop and abort operation.
Command coordinate value exceeded the range for the same.
Reset the error status.

Error number:

Error type:
Measures:

Main cause:
Remedial action:

45 Abnormal program coordinates

[KIND_ERRALMZ] Error/Operation warning

[TYPE_EL2] Decelerate to a stop and abort operation.

Program coordinates were corrupted.

First carry out an error reset, then proceed with the homing operation and thus,
fix the coordinate system values.

Error number:

Error type:
Measures:

Main cause:
Remedial action:

46 Emergency abort enabled

[KIND_ERR] Error

[TYPE_EL2] Emergency abort (immediately bring the motor to a stop)
System was brought to a stop by means of an emergency abort input.
Remove the emergency abort input and then carry out an error reset.
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Error number:

Error type:
Measures:

Main cause:
Remedial action:

47 Anomalies in data execution
[KIND_ERR] Error
[TYPE_EL2] Decelerate 1o a stop and abort operation.

There are anomalies in the data executed.
Reset the error status and then input correct data.

Error number:

Error type:
Measures:

Main cause:
Remedial action:

48 Software data overflow

[KIND_ERR] Error

[TYPE_EL2] Decelerate to a stop and abort operation.
System software exceeded arithmetic data limit.

Please bring scaling value to small after reset error

Error number:
Error type:
Measures:

Main cause:

Remedial action:

49 Abnormal home position

[KIND_ERRALM1] Error/Operation warmning

[TYPE_EL2] Decelerate to a stop and abort operation.

The position of home proximity signal and the motor’s Z phase are too close to
one another,

Shut down the power supply to the system, mechanically relocate the position of
the homing sensor and then start up the servo system and carry out the homing
operation and then carry out normal operations.

Error number:
Error type:
Measures:

Main cause:

Remedial action:

50 Execute mode operation when the motor is under error status.

[KIND_ERRALM2] Error/Operation warning

[TYPE_EL2] Decelerate to a stop and abort operation.

When motor is stopped and already under error status, commanding a mode change
will cause this error to flag up. '

Kindly reset the error status.

Error number:

Error type:
Measures:

Main cause:
Remedial action:

51 . Parts not ready

[KIND_ERRALM2] Error/Operation warning

[TYPE_EL2] Decelerate to a stop and abort operation.

Command the selection of a part number which is not defined.

Reset the error status and then select the correct part and carry out operations.

Error number:

Error type:
Measures:

Main cause:
Remedial action:

52 ~ Program not ready

[KIND_ERRALM?2] Error/Operation warning

[TYPE_ELZ2] Decelerate to a stop and abort operation.

Command the selection of an undefined program number (not registered).
Reset the error status and then select a registered program number.

Error number:

Error type:
Measures:

Main cause:
Remedial action:

53 Index compensation file not ready

[KIND_ERRALM2] Error/Operation warning

[TYPE_ELZ2] Decelerate to a stop and abort operation.

Command the selection of an undefined index compensation file number.

Reset the error status and then select a registered index compensation file number.
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Error number:
Error type:
Measures:

Main cause:

Remedial action:

54 Z phase homing velocity for recognition is abnormal

[KIND_ERRALM2] Error/Operation warning

[TYPE_EL2] Decelerate 10 a stop and abort operation.

During an homing run, the motor's Z phase homing velocity for the first run is below
the minimum speed limit specified for this axis.

Carry out an error reset and increase the value of the Z phase homing velocity
(parameter #13). Also reduce the value of the parameter #7 (acceleration value
under a trapezoidal move), during a trapezoidal move.

Error number;

Error type:
Measures:

Main cause:
Remedial action:

55 Execution not permitted while system is still under mode operations.

[KIND_ERRALM2] Error/Operation warning

[TYPE_EL2] Decelerate to a stop and abort operation.

A mode change was requested while the motor was executing a mode operation.
Upon error carry out an error reset. However, if an alarm is raised, stop the mode
execution and restart the system.

Error number:

Error type:
Measures:

Main cause:
Remedial action:

56 Abnormal M interface

[KIND_ERRALM2] Error/Operation warning

[TYPE_EL2] Decelerate to a stop and abort operation,
M interface is in abnormal state.

Carry out an error reset.

Error number:
Error type:
Measures:

Main cause:

Remedial action:

57 Attempt a mode change while still in mechanical mode setfing

[KIND_ERRALM] Operation warning

[TYPE_SYS] Non start up

While the motor is still under mechanical setting mode status, Stop or Abort
operations was carried out.

Recycle power to the driver or carry out a system reset and then carry out a mode
change operation.

Error number:

Error type:
Measures:

Main cause:
Remedial action:

58 Program crashed

[KIND_ERR] Error

[TYPE_EL2] Decelerate to a stop and abor operation.
The program crashed due to invalid instructions.

Input a valid program once again.

Error number:

Error type:
Measures:

Main cause:
Remedial action:

59 Invalid block no

[KIND_ERRALM2] Operation warning

[TYPE_EL2] Non start up

Invalid block was specified during the execution of the program.
Upon etror carry out an error reset.

Error number:

Error type:
Measures:

Main cause:
Remedial action:

60 Invalid command selection

[KIND_ERRALM?2] Error/Operation waming

[TYPE_EL2] Decelerate 1o a stop and abort operation.
Invalid command was entered.

Upon error carry out an error reset.
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Error number:

Error type:
Measures:

Main cause:
Remedial action:

61 Abnormal command format

[KIND_ERRALMZ2] Error/Operation warning

(TYPE_ELZ] Decelerate to a stop and abort operation.
Invalid command was entered.

Upon error carry out an error reset.

Error number:

Error type:
Measures:

Main cause:
Remedial action:

62 Data out of range

[KIND_ERRALM2] Error/Operation warning

ITYPE_EL2] Decelerate o a stop and abort operation.
Input data was out of range.

Upon error carry out an error reset.

Error number:

- Error type:
Measures:
Main cause:

Remedial action:

63 Abnormal access timing

[KIND_ERRALM2] Error/Operation warning

[TYPE_ELZ] Decelerate to a stop and abort operation.

Attempt to change the mechanical mode settings parameter while not in the
mechanical settings mode.

Change to the mechanical settings mode and then make the appropriate changes.

Error number:

Ervor type:
Measures:

Main cause:
Remedial action:

64 Invalid write operation

[KIND_ERRALM2] Error/Operation warning

[TYPE_EL2] Decelerate to a stop and abort operation.
Attempted 1o write data while under the monitor parameter mode.
Upon error carry out an error reset.

Error number:

Error type:
Measures:

Main cause:
Remedial action:

65 Parameter number out of range

[KIND_ERRALM2] Error/Operation warning

[TYPE_EL2] Decelerate 1o a stop and abort operation.

The parameter number specified was not within the valid specification range.
Upon error carry out an error reset.

Error number:

Error type:
Measures:

Main cause:
Remedial action:

66 Invalid device specified

[KIND_ERRALM] Error/Operation warning

[TYPE_SYS] Non start up

Specified the RS232C communications while still under PLC operation (or vice versa).
Change to the RS232C communications and then carry out operations (or vice versa).

Error number:

Error type:
Measures:

Main cause:
Remedial aciion:

67 Application error - 0

[KIND_ERR] Error

ITYPE_SRV] Servo off

The Servo ON emergency switch on the front panel of the DYNASERY was tumed ON
Tum OFF the Servo ON emergency switch on the front panel of the DYNASERV
and then carry out an error reset operation. if you do not wish to turn ON the
Servo, simply carry out an error reset only.

Error numbrer:

Error type:
Measures:

Main cause:
Remedial action:

68 Program nesting overrun

[KIND_ERR] Error

[TYPE_ELZ2] Decelerate to a stop and abort cperation.

Nesting of programs is limited to 15 only. An error is caused if this nurber is exceeded
Review the program statements and then correct the programmmg
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Error number:
Error type:
Measures:

Main cause:

Remedial action:

69 Application error- 1
[KIND_ERR] Error
[TYPE_EL2] Decelerate o a siop and abort operation.

During the auto-tuning mode of operation the motor resonates causing this error.
(Inertia settings are initialized to 0)

Carry out manual tuning on the servo system (remember to set the servo stiffness
parameter to a low value} or else after setting a low value for the servo stiffness
value, carry out auto-tuning operation again.

Error number:

Error type:
Measures:

Main cause:
Remedial action:

80 Unrecognized command
[KIND_ALM] Operation warning
[TYPE_EL2] Decelerate to a stop and abort operation.

Command is not recognized.
Enter correct command using the necessary format.

Error number:

Error type:
Measures:

Main cause:
Remedial action:

82 Capacity overwhelmed
[KIND_ALM)] Operation warning
[TYPE_EL2] Decelerate to a stop and abort operatton

The program data area capacity id filled completely.
Delete unnecessary programs to make space for new programs.

Error number:

Error type:
Measures:

Main cause:
Remedial action:

83 Emergency stop during hold on
fKIND_ALM ] Operation warning
[TYPE_EL2] Decelerate to a stop and abort operation.

While the system is under hold-on status emergency stop was executed.
Carry out a driver reset or else recycle power to the servo system.

Error number:

Error type:
Measures:

Main cause:
Remedial action:

84 Hold failure
[KIND_ALM ] Operation warning
[TYPE_EL2] Decelerate tc a stop and abort operation.

When the system was not in an idle status, a hold-on command was entered.
Enter the idle status and then carry out this command.

Error number:

Error type:
Measures:

Main cause:
Remedial action:

-85 Muitiple device specified
IKIND_ALM | Operation warning
[TYPE_SYS] Non start up

The device specification is not recognized.
Select and specify the correct device.

Error number:

Error type:
Measures:

Main cause:
Remedial action:

89 Battery alarm
[KIND_ELS] Other
[TYPE_EL2] Decelerate to a stop and abort operation.

The lithium battery used for backup is low in power.
Open the driver’s side panel and then change the lithium battery.
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10. Reference

10.1 Standard Specifications

(1) Motor Section
Series _ DM B series - _ DM A series
Model ‘ OMIZIEE DM 0308 TOMILEE [OMIZRIS [DMITSE | DMIgEA [OMI108A TDMI 180A [DMIZIIA
= | Maximum torque N-mikef-m)| 150.5) | 306.0) | 4545 | 6806.0 | 75¢.5 | 506.0 | 000D | 5005 | 20060
& | Maximum velociy ms 2.4 1.2 -
o
5 | Rated velocity ros 2.002.01 | 2.001.57 | 2.000.00 | 15000 { 2.000.00 100,00 | 1005
£ 2 | Encoder resolution | p/rev B55.360 ' 1,094,000
< | £2 | Positioning acouracy| Sec +15 £15
3 [ ®2 ["Repeatabilty Sec £2 +2
Rotor inertia K- e | isxie | 1exi0 | axi | erxig= | sex1o= [ nexios | exige [ 7109
g g_{ Aialload 1 €| N (ke 3.0X104(3.0x10%) 4.0% 10" {4.0X107)
B g2 T 1.0X71041.0% 1 (%) 2.0%16° (2.6¢109
% |” | Overhung load | N-m(kef-m) 200(20) 400{40)
o -
il C 5 0% 0x15°E
2 |52 Axial stitiness -S| m/N ke 2.5X10°5(2.5%16°%) 2.0X10°(2.0X16°5)
AEH IR T 3.0x10°5(3.0x107%) 3.0%10°(3.0x 1875
é '_ni. Radial stiffness E?géﬁ(’gfm) 1010760 .0%10°5) 4.0xX107(4.0%107%)
= [ Weignt ke 5.5 75 | 95 | 14 14.5 18 24 7
Height (refer to dimensions) | nm .54 |  he | 143 | 1gst |14 13 138%' | 183! | 1es
C: Compression; T: Tension
Series DR B series DR E series
MOdeI DRINEB | DAMISE | DRICNB | DRIMSE | DRI | DRIIE | DRIFPE ( DRIMDE | DAIXE | DENLIE | DRIZXE | DRIg0E
01 el DO* 1 LY o] W+l @ W1 [ E] _ o=} [T 00*]
2| Maximumtorque | N-m(kef-m)| 8(0.8) |15(1.5)|30(3.0) |45(4.5) [68(6.0)| 303 | 70 |1800I0) [130¢13) |160€18) |20 ¢RD) [250(25)
5 | Maximum velocity  |rps 2.402.4] 2.4E1.83{2.401.4]{ 2.4T2.00| 2. 4C2.0){2.400 50| 1. 200 211.200.08]  v.2ln.7d
c | Rated velocity ros 2.0(2.01  |2.001.50|2.061.03|1.561.63|2.001 .51]2.001 .63{ 1.504.00| - 1.000.5)
=
S | g= |Encoderresolution | p/rev 507.504 614.400
| 52 —
5|82 Posifioning accuracy |- Sec 45 +45
£ | *& | Repeatability Sec +5 x5
Rotor inertia kg~ 1510~ |21 x10-+{24x 10-2]es x 10| 38x10- [ rex 102 [gs <10~ [imx10- 1esx 0~ 10+ rax10-*gsx10-2
2le aviatoad 1S {\wan 3.0%104(3.0%10%) 4.0X1044.0x10%
% |22 T 1.0%184(1.0%10% 2.0x1042.0x10%)
S |® |Overhung load | N-m(kgf-m) 200(20) 400(40)
o - - -5 1g-$
£ | 5| Axial stfiness [ € |/ 3.0%10°7(3.0x10-%) 2.0¢10-5(2.010-9)
£ |52 T 4.0%10-5(4,0%10-%) 3.0X10-5(3.8x10-%)
@ |5
bl Lo jal sti rad/N-m - - _ -
5 Radial stifiness | rad/h-m 2.0X10¢(2.0X10-%) 4.0X10-1(4.0x10-%)
= | Weight ke 50 | 8.0 | 11 13 {5 | @ | @ | 2% | 3 | 3w | 4 | m
Height {refer to dimensions} gm - 85%t | 123" | 151 | 179% | pg7' | 166%| 1e3% | pip* | 243t | 271%t | ge7er | 355

C: Compression; T: Tension

NOTE: The specifications are for the systems operating under 200 - 230 V AC only. However, the
values inthe [ ] are for systems operating in the range of 100 - 115 V AC.
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Series S 'DR A series .
Model - : DRISIABI*1 | DRIIIAID* 1 { DRIIS0AND+1 | DA1260AR+ 1. | DR13M0AS* 1 | DR1400ADD 1
2| Maximumtorqie  [N-mksfm) £0(5) 100010) 15015 200¢20) 3000300 406(40)
'gi: Maximumvelocity |rps. - <1 1.80.8] 1.20i.2] 1.2[1.00 1.200.81 1.000.51 0.8[0.4]
= | Rated velocity ms ] 15018 1.001.01 1.0[0.51 : 0.5[0.25)
o —
S | gz | Encoder resolution |p/rev : 819,200
o | 5 — - i —
B E% Posfiioning accuracy | Sec - [ : . +30
= | =& | Repeatability Sec’ . ' _ +5 .
Rotor inertia keem | eexaes | oaeaet | gmoxaot | essxi | saoxie 400X 10
o . c | - . 4.6X104(4.0x 109
£ iZ |Axial load ‘
£ |53 7 |Nke T eoxireoar)
%‘ % |Overhung load  [N-mikef-m) _ 400040) -
i~ T
@ . C 8.0x1075(2.0% 1079
S =, |Axial stifiness N(En/k -
= |88 T |eken L 3.0x10°3.0¢10°9) _
3 152 ;
= |I© ial sti rad/Nem - .
5 Radial stiffness aes _Ik at-m) 4.0x1077{4.0%107%) 7
= | weight kg % 3 | 45 - 55 , B
| Height {refer to dimensionslftm - |- 158 1855 aier | e e g58%

C: Compression; T: Tension

Series DR B series ) DR E series
Model DRENBI+1 | DRSSIBNS ] | DASIIBI+ | DRSIIE | DR5SINE
=g Maximum torque N-mlkef-m)| 306G.0 50(5.0) 76G7.0) i€} 10000
'g- Maximum velocity ros . 5.0 4.0
§ Rated velocity ros 40 ' 2.0
i Eg Encoder resolution pfrev 278.508 i 319.488
| 5% [|Postioningaccuracy | Sec £50 +90
[=] o -
= Repeatability Sec +10 +8
Rotor inertia kg m? 27x10-? { #xi0—? ] A7x10-2 | W0x107? | 125x10-?
ol | c ©8.0%104(3.0X10%) 4.0X104(4.0x10%)
S | Ex [ Axial load - N(kef)
‘§ £8 T 1.6x104(1.0x10%) 2.0x10* (2.0x10%)
% |__[Overhung load N-m{kgt-m) 200{20) 400(40)
f=1
@ - c ‘ 3.0%10-5(3.0%10-9) Ax16-5{e.0x10-3
5| [|Axial stifness w/N (m/ket) 2.0x10-%{ | )
= Eg T 4.0x10-%(4.0%10-%) 3.0x10-5(3.0x18-9)
5 72| Radial stifiness | rad/M-m 2.0X10@.0X10) 4.0X1077(4.0%10-)
Weight ke ~ 135 " 16.0 18.0 & 3
Height {refer to dimensions)  |mm g% 21g% 24p=! 2l 243
C: Compression; T: Tension
Common specifications:
Insulation class: F type .
Insulation withstanding voltage: 1500 VAC for 1 minute y
Insulation resistance: Greater than 10MQ (500V DC)
Motor construction details:
Rotor specification: Outer rotor type
Drive excitation: 3 phase
Colour: Black

NOTE: The specifications are for the systems operating under 200 - 230 V AC only. However,
the values in the [ ] are for systems operating in the range of 100 - 115 V AC.

-106-




(2) Driver Section (common specifications)

| tem

Contents

Communication modes

H RS232C (SingleMuliichannel) communications
@9600 bps {maximum 9 channels under multi channel mode)
M Paralle] communications

Connection
devices

RS232C

M 1BM PC/AT compatible machine with Windows ‘95 operating system
[Parameter backup, program editing, data backup, terminal mode,
YO Logic type selection, Servo settings, Index compensation
and monitoting functions]

M TBX (Teaching box)
[Parameter settings, mo_nitor functions]

Test mode

Use in manual tuning

Auto-tuning mode

The DC gain, fc and ILim are automatically set.

Homing mode

The type of homing is changed by parameter setiings

Program mode

Maximum number of programs are 100; maximum program blocks
are up to 1000 only.

Mark signal search mode

Stop on ORT, OTU, OTD, and MRK signals

MDI mode

Use RS232C to direcily carry out remote moves.

Indexing mode

Indexing points are restricted in the range 1 to 99; INC/ABS; Compensation,

Operation modes

Point move mode

Points in the range belween 1 to 99; INC/ABS.

Direct value input mode

Pulse, angular coordinates, user defined dimensions

Mechanical settings mode

Mechanical parameter settings

Miscellaneous

Jog move, brake signal output, cam positioner signal output,
M outputs.

Servo control

I-PD/ P-ID mode of position control, manual/auto-tuning

Acceleration/ Deceleration curve

There are 8 standard cam cuirves {including trapecroid and modified
sinusoidal) and 8 user definable cams.

Monitor outpuis Axis position deviation, axis test move, axis position command value,
analog velocity output: + 6V maximum.

Safety features High current, High voltage, Low voltage, Over heating, Overload,
Abnormal encoder signals, Over travel signals, abnormal CPU

Power supply 100 - 115 VAC / 200 - 230 VAC 50/60 Hz

Backup Battery Lithiumn battery (approximate life : 20000 hours of usage})

Weight 6.5 Kg.

(3) Operating Conditions

Motor section Driver section | Comments |’
Amient operating | Temperature 0°to 45°C 0°to 50° C
conditions Humidity 20 to 85% RH 20 to 90% RH Non condensing
Ambient storage | Temperature -20°10 85°C -20°i0 85° C .
conditions Humidity 20 to 85% RH 20 to 90% RH Non condensing
Operating environment No corrosive gases, dust-free and no oil mist
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10.2 Torque - Speed Characteristics

(1) DM series
Torque (N.m) Torque (N.m)
1 t YOS
R
70 S
5o/ DMI060B h \
oo | DM1200A - S \
e =
. 458 . \\ \
150 L OMUSIA ™~ \ p Y
] ﬁ“.:‘
DMIT00A Y \\ go{ 1T ]
100 ——] \ N vy N
T\ OMIOES
5 4 MDA — "‘\\N— 10 === \
6 0.5 : 1.0 0 0.5 1.0 1.5 2.0
Speed (rps) Speed (rps)
DM B series DM B series
[—1: 200 - 230 VAC power supply [~ — —]: 100 - 115 VAC power supply
(2) DR series
Torque (N.m)
Torque (N.m) 1
3 Bﬂ-
ol 1 pRices
an | SE1400A 60 —————
sl ) 504 DRIMSE o
pd =<7
o DR1200A g [=15 110 ----_3;""“‘*\\
24 DRIOISE I N —
250 1o {DEEEE__ T s St
opg |2 R1200A 0 —F== ==
RN 0 0.5 1 1.5 2
D
150 H"@ﬁ‘,_\ Speed {rps)
DRIAT ™. .
100 = DR B series
DR1050A )
50 ---..::::_—__-:__ °
] Torque {N.m)
0 0.5 1 1.5 4
Speed (ips) 250 1 DRI250E
DR A series
pRIRE | kT
504 DRI00E R R TR
0 ' —
8 0.5 ] 1.5 2
Speed (1ps)
DR E series
[——1: 200 - 230 VAC power supply [— — —]: 100 - 115 VAC power supply
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Torque - Speed Characteristics (continued)

Torgue (N.m)
] !
1op | DREINE -
5
80 A
20 | 2ESUT0E 5,
5| D870 X
oL DRSIS0B N L
4@ N \
50| DRSIE0B SN\
20 ™
> \
18 N
0 ,
0 1.0 2.0 3.0 40 5.0
. —————— Speed (ps)
DR 5000 series
[——1: 200 - 230 VAC power supply [— — —]: 100 - 115 VAC power supply

10.3 External Dimensions (Units: mm)

(1) DM series motor

DM A series

L= {Refer to standard specification)

Rating nameplate

Malor cable (@101}

Encoder cable (2B.5)

U5 ey deph 10 6-M8 sorew depth 15 [ 48)_,_(48)
(Equal circutar division) §£0.2 10°2 {Baoal creutar division)
Stator
] b5 S
7 ] o
oo
S5 T o
~o i—;% x}"
=|°9 O | = _ o
o B ° D@ R
=3 e S HH e
2|2 i R !
= - - o of &
| g
o o/ &
0 O
- Q (o]
(26.5)
300)
Rotor Motor cable (&10.1)
Encoder cable ((J8.5) Rating nameplate
DM B series L #! {Refer 1o standard specification)
6-M6 screw depth 8 Stator
{Equal circular division) (28) (28)
302 1
N o 10402
- ] AN
Is;
¥
gg ~n| ﬁ oy O
_: . L-1-1
S| oas | S | S .
MR E HA 99 e [z Td |
=1 § o N LB ./ T
o =5 o o
Y i o < g
it 2
{25.5)
1300
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(2) DR series motor

DR A series
) 6-M8 screw depth 12 Rotor Stator
{Equa! circular division) —/ Motor cable (3.2 x 4)
L {Refer o standard spec) 6-MB screw depth 12
§20.2 ) \II*S {Equal circular division)
aF /
7
of 22 2leon)
i s T T
e B3|
{4 g 53
S
=
]
3T )
300 \Encoder cable (£6.8)
DR B series
M8 depth 9 Soter
6-M6 screw dep
{Equal circular division) Stator
L (Refer to standard spec) Motor cable (3.2 x 4)
2
a2\ 5% 6-M6 screw depth 12
/ (Equal circular division)
/
ajp=0e
P L
[ k3 SE| =
Bi& 1w g R - b
—_—— 2 fT=]
N 3 “'3 o e J
[=]
£ .
\ Encoder cable (6.8}
300
DR B series {For DR1008B only) 4 s screw depth 5
{Equal circular division)
B5=! Stator 6-M6 screw depth 12

{Equal circular division)

3 (¢

3=0e i 3.420% /mlor cable

N

peldo-fan

‘k/
Rotor o0 x Encoder cable (£6.8)

DR E series 6-M8 screw depth 12

(Equal circular division) Rotor 6-MB screw depth 12
L (Refer to standard spec.) Stator  (Equal circular division)
| 5e02 \S'S Motor cable (D32 x 4) .
S Iy {1 e P
T ez [°T
S 218
£ E a6
G
- —a
3 Encoder cable (96.8)
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ns (common to all serie

(3) Driver dimensio
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_
10.4 Parameter Listing

P Parameter Description Minimum | Maximum | Default Units
no. value value value
1.| Enables the over-travel error function in the + direction 0 1 0 None
2.| Enables the over-travel error function in the - direction 0 1 0 None
3. Selecting the type of cam profile move 0] 1 1 None
4 | Selecting the acceleration type 0 1 0 None
5|Selecting the deceleration type 0 1 0 None
6./ Selection of the cam profile 1 16 6 None
7.|Acceleration time during a trapezoidal move 1 9999 1000 msec
8.| Deceleration time during a trapezoidal move 1 9999 1000 msec
9.|Feeding Velocity 1 9999999 | 100000 | Axis command units/msec
10.|Jog Velocity 1 9998999 [ 100000 | Axis command units/msec
11.|Over travel search velocity during a homing move 1 9990899 [ 100000 | Axis command units/msec
12.| Homing operation; Home sensor proximity signal search velocity 1 8299899 50000 | Axis command unitsmsec
13.|Home sensing move 1 1 9999999 | 25000 (appr) | Axis command unitsimsed
15.Homing operation: Origin position offset feed velocity 1 9999999 | 100000 | Axis command unitsmsec
16 Velocity override percentage 1 0 200 100 %
17| Velocity override percentage 2 0 200 100 %
20./Homing direction 0 1 None
21 |Enablef Disable the overtravel signal under the homing mode. 0 1 None
22 jEnable/ Disable the proximity signal search 0 1 1 Nene
during a homing operation.
27| Enabling the homing flag position error. 0 1 1 Necne
29| Offset distance from the Home position -9999999 9999999 0 Axis command units
30Homing complete operation command value -9999999 9999999 0 Axis command units
31.|Operation width under testing mode 0 9999 | 1800 (approx) Axis command units
32 |Operation width under Auto-iuning 5000 45000 20000 Axis command units
33.|Maximum deceleration under Auto-tuning 10 1000 100 msec
34.|Initializing the deceleration fime while under Auto-funing. 100 2000 500 msec
38.|Servo stiffness seitings 1 5 3 None
39 Signal search direction 0 1 0 None
41 |Enabling the signal search mark signal 0 1 0 I:Icine
42. Enabling the proximity signal during homing 0 1 0 None
43|Enabling the ( + ) direction over travel signal 0 1 0 None
during the signal search mode
44/ Enabling the { - } direction over travel signal 0 1 ] None
during the signal search mode
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L

P |Parameter Description Minimum | Maximum | Defauit Units
no. value value | value
46. |Signal search mark signal logic settings 0 1 0 None
47. |Logic for the proximity signal during homing 0 1 0 None
48. |Logic for the { + ) direction over travel signal 0 1 0 None
during the signal search mode
49. |Logic for the { - ) direction over travel signal 0 1 0] None
during the signal search mode _
50. | The position control band width 0 32 12 Hz
53. | The position integral limiting value. 0 9999939 10000 Axis command units
54. | The position feed forward percentage 0 126 20 %
55. |Velocity feed forward percentage 0 126 100 %
56. [Acceleration feed forward gain 0 9899999 0 None
58. | Positioning settling width 0 9929 5 Axis command units
65. | Value causing an error detection in the { + ) or CW direction: . 1 32767 32767 Pulse
66. | Value causing an error detection in the { - ) or CCW direction: -32767 -1 -32767 Pulse
70. | Analcg monitor selection 0 4 None
71. | Axis positioning error monitoring gain 0 2 None
72. | Axis test operation monitoring gain 0 2 None
73. | Axis position monitoring gain 0 12 2 None
74. | Axis velocity monitoring gain 0 6 2 None
1 78. | Feeding move set value -9999999 9999999 0 Axis command units
78. 1 Move time during a cam py_ofile selection. 1 9999 2000 msec
80. | Acceleration time during a cam profile selection. 1 9999 1000 msec
81.| Deceleration ime during a cam profie selection. 1 9999 1000 msec
82. | Enabling the Program step execution 0 1 0 None
83. | Enabling the Absolute instruction during program execuiion 0 1 0 None
84. | Enabling the peak velocity during a cam profile move 0 1 0 None
85. | Enable the ( + ) direction soft fimit error 0 1 0 None
86. { Enable the ( - ) direction soft limit error 0 1 0 None
87.| { + ) direction soft limit settings -9999999 | 9999999 0 | Axiscommand unils
88.| (- ) direction soft limit settings -9999999 9998899 0 | Axis command units
89. | Brake turn OFF delay tirme upon Servo ON 0 2000 0 msegc
90. | Advanced Brake turn ON before Servo OFF 0 2000 0 msec
91. | TBX_EMG Servo status 0 2 0 None
92. | Start-up program enable 0 1 0 None
100.| M function enable in program execution 0 1 0 None
101.f M function enable during index point operation 0 1 0 None
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P | Parameter Description Minimum | Maximum | Default Units
no. value value | value
102. Enabling the selection of serial communication 0 1 0 None
type for the M function interface
103.| Optional stop enable 1 None
104.| ABS command selection during Index / point / 1 None
direct input value type of operations
105.| Movement direction options under rotation 0 3 0 None
coordination
106.( Settling wait enable 0 1 1 None
108.| Operation units selection 0 2 1 None
109.} Index divisions setting -1 100 4 None
110. | Point divisions setting 1 100 10 None
150.| Velocity control loop: Proportional gain settings 5 10000 80 0.1 times
152.1 First order delay filter: Frequency seitings 0 3 0 None
153.| Noich filter: Enable / Disable 0 1 0 Nene
154.| Notch filter: Frequency selection 50 1500 1500 Hz
155.| Inertia settings 5 200000 0| 0.001 Kg.m?
158.| Torque limiter 0 100 0 %
1589.| Velocity control [oop band width 1 100 50 Hz
161.| Cam positioner 0_ON 0 9999999 0| Auis command units
162.| Cam positioner 0_OFF 0 9999999 0| Axiscemmand units
163.| Cam positioner 1_ON 0 9999999 0| Axis command unils
164.| Cam positioner 1_OFF 0 9999999 0] Axis command units
165.| Auto homing 0 1 0 None
201.] Selection of English / Japanese 0 1 0 None
language display
202.| Axis command ( + }direction setting 0 1 1 None
204.| Acceleration feed forward logic 0 1 0 None
205.| Axis encoder resolution settings 1000 89999999 -3 Pulse/rev
2086.| Axis velocity input sensitivity settings 1 9999 4 mV/{(rev/sec)
207.| Z signal interval 1 9999999 > "Pulse
208.| Axis command unit selection 0 3 1 Ndne
209.| Axis scaling data {(cormmand unit side) 1000 9999999 3% | Axis command units
210.| Axis scaling data (pulse side) 1000 9990999 W Pulse
212.| Straight line coordinate selection 0 1 .0 None
213.] Axis maximum velocity 1 9959999 3 | Axis command units
fmsec

NOTE: The ¥ indicates that this value is dependant on the motor series and type.
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P Parameter Description Minimum | Maximum Default Units
no. value value - value
215.| PLC coperation: Start signal processing 0 1 0 None
speed selection
216. [ Servo ON siatus upon power up during ] 1 1 None
sefial communication operations
217.| Jog move operation: Serial communication selection 0 1 0 None
218.| Rotor inertia 5 5000 ¥ 0.001 Kg.nm?
219.} Maximum torque 5 10000 ¥ 0.1 N.m
220.| Torque input 1 10000 A N.m/V
NOTE: The 3 indicates that this value is dependant on the motor series and type.
10.5 Monitor Parameter Listing
M.No.| Monitoring parameter Units
300.| Currently under operation None
301.| Axis is under operation Necne
302.| Error status None
303.| Alarm status None
304. | Controller ready Nene
305.| Servo ready None
306. | Drive coordinate status None
307.| M function under operation None
308. | Selection of communication interface for operations None
310.| Display of program number under execution {or last executed) None
311. | Display of block number under execution in the program None
312.| Program nesting counter None
313.] Move dimensicns display None
314.| Index resolution current value None
315.| Velocity override selection status None
316. | Program auto-rewind enabled status None
317.; Completion of homing status display None
318.| Homing operation: The measured value Pulse
320.| Axis pulse position command value Pulse
321.| Axis pulse position current value Pulse
322.| Axis pulse position deviation Pulse
323.| Axis command unit command value Pulse |,
324.| Axis scaling data (command unit side) Axis command unit |
325.| Axis scaling data {pulse side) Pulse
326.] Axis under operation: Command value Axis running unit
328.| Axis position setiling status None
328.| Axis positioning status None
330.| Display brake turned OFF None
331.| Cam positioner 0 status None
332.| Cam positioner 1 status None
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