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Thank you for purchasing of our PC1 Series FINESERV MKII Dedicated Controller.

The FINESERV MKII Dedicated Controller is provided with high performance and sophisticated
functions which are required for automatic controllers used for factory automated machines. A
variety of functions are built into a compact body of the FINESERV MKII Dedicated Controller
so that many types of curves can be drawn with ease.

To use fully all the available functions of the FINESERV MXII Dedicated Controller, we
recommend you, besides reading this manual thoroughly, to read the instruction manuals of the
other devices you are going to use with the FINESERV MKII Dedicated Controller, such as the
DYNABSERV, AC/DC servo motors, stepping motors, and inverter/ encoder for synchronization.

NOTICES

M Copying or reproduction by any means of all or any part of the contents of this manual without
permission is strictly prohibited.

B The contents of this manual are subject to change without prior notice.

B Every effort to ensure accuracy has been made in the preparation of this manual. However, if
you should notice any errors or omissions, please contact your dealer or service personnel of
Yokogawa Precision representative.

M Yokogawa Precision shall have no responsibility for indirect or consequential damages such
as, but not so as to limit the foregoing, loss of profit, or loss of production, caused by the use
of our products in accordance with this manual.

’—Caution on Request of Reparation—’

The contents of your file created with the FINESERV MKII will
be deleted at the factory for reparation, and the file will be set in the
same conditions as when it was shipped first time. Be sure to make a
copy of your file before shipment if you need the same file.

@ Copyright Sep. 1991 {YPC). : . 1M PCB-01E



This manual describes functions and operations of the PC1 Series FINESERV MKII
Dedicated Controller. For operations of display operation equipment, please refer to the
instruction manuals of the equipment or utility programs listed below.

IM-PA1AOQ01-E for Operation Display Panel PAI00AP

IM-PCOO0AT-E for Operation Display Pendant PCOQOAT

IM PCB-03A-E for Maintenance Utility in the Tocl Box Utilities

IM PCRB-03B-E for Cam Curve Generation Utility in the Tool Box Utilities

This manual is provided with the following five chapters and an appendix. The readers who
operate the FINESERV MKII Dedicated Controller for the first time shall read all the chapters
in order. Note that Chapter “4. OPERATIONS” is provided with full details of operations required
for the FINESERV MKII Dedicated Controller.

Following explains briefly the contents of Chapter 1 through Chapter 5 and the APPENDIX.

Chapter 1.

Chapter 2.

Chapter 3.

Chapter 4.

Chapter 5.

APPENDIX

OUTLINE
describes features, functions of programs, system configuration, specifications and
related products in the FINESERV MKII Dedicated Controller system.

APPEARANCE AND NAME OF PARTS

shows appearance and dimensions. It also introduces names of each part.

INSTALLATION AND CONNECTIONS

covers required conditions for installation and connections, and is provided with
details of connecting diagrams, connection cables and connectors. It also explains
functions of the DYNASERVs (DD motors), AC/DC servo motors, stepping motors,
and inverter to be connected with the FINESERV MKII Dedicated Controller.

OPERATIONS
describes fully operations of the PCl Series FINESERV MEKII Dedicated
Controller.

MALFUNCTION AND REMEDIES/MAINTENANCE AND CHECKS
covers remedies when the FINESERV MEKIl Dedicated Controller malfunctions,
and maintenance and checks.

lists commands, errors/alarms and connector specifications.

same time.

CAUTION

Before connecting the FINESERV MEKIL Dedicated Coniroller to the DYNASERV driver
(DD driver), AC/DC servo driver, and/or stepping motor driver, adjustments and operation
checks in corresponding combination of only the driver and the motor shall be completed
successfully in accordance with the instruction manuals supplied with them. When making
connections between the FINESERV MKII Dedicated Controller and the AC/DC servo
driver, stepping motor driver, and/or inverter, be sure {o refer to the connection specifications of
this instruction manual and of the instruction manuvals of the devices to be connected at the
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1. OUTLINE

1.1 Features

K Versatile Control Functions built into a Compact Body!
4 Besides connecting a DYNASERV (DD motor), an AC/DC servo motor, a stepping
motor and an inverter /encoder for synchronization can be connected.
4 Synchronizing time or position is possible between external units or internal axes.
4 5 input unit systems are available.
4 Smaller than a letter size with 4 axes control functions

M Flexible Cam Curve is realized on Site!
4 8 cam curves are available in addition to the 3rd order spline and trapezoid for
acceleration / deceleration curve,
4 A desirable cam curve can be obtained on site using the teol box utilities
(optional). The curve can be downloaded to the FINESERV by drawing the curve
with a mouse.

B Fit to High Speed Motion Control Systems for Short Cycle Time!
4 Feed forward control
4 Response time is just a quarter of our current models.

M High Accuracy and Reliability/
4 IHighly accurate backlashless motion control is possible using with DYNASERV
(DD motor).
4 9-digits data can be set for any motors.
4 4 error histories can be displayed using 48 error messages.
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1.2 System Configuration

Tool Box Utility

Operation Display
Pendant ¥ :

X -

¢ Personal
Computer

FINESERV MKII]™*

(U

POWER SUPFLY

¥ READY

4V AEADT
=

<Dl: 32 points
/DO : 16 points>

Proximate Sensor m T

Switch ﬁe',ii
“f ¢

4 <RS-232C>| e

LN

<The axes are selected from
4 types up to 4 axes>

DYNASERV AC/DC
(DD Motor) Servo Motor

Drivers {,’7

Stepping Motor

Vv

'___'% Ry
T

Inverter

‘_ J
Qvertravel / Qrigin
Proximate Sensor

¥ : Products of
Yokogawa
Precision
Corporation

Figure 1.1 System Configuration of FINESERV MKl Dedicated Controller PC1 Series
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1.3 Program Function

1-3

FINESERV MKII

M Personal Computer

B Operation Display
Pendant

Messages
Errors, origin calibration value and others

Parameters of Each Axis
Motor resolution, serve parameters and

NC program (for one line)

} Request = N
+= Message v
Setting =+ N
1
functions
< NG program

N Personal Computer

W Operation Display
Pendant

N Sequencer

N Switches

Program selection

Mode selection /start

c B

= =

HIEP
"g = o b=
=] ﬂ g 9'
E cesne = = =
SN 12811 8 ® -
=] 5 a 3
= Bl =

= b

© S

o— |
o—
o

N X Axis Control

When Installation
and when
Maintenance

When
Ogperation

M Y Axis Control

Y

Y

Driver

B Z Axis Control

A

W W Axis Control

Y

Y

Note :

The parameters of each axis mean that resolution of the motor

encoder, servo parameters and functions for X, Y, Z and W axes.
NC program is written in NC language. Reading and setting of
each parameter is done using @ commands.

Figure 1.2 Outline of Program Function
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1.4 Specifications

(1)General Specifications

@

®)

(c} Tool Box Utilities (Optional)

Main Unit
ltem PC100 (J0 / without Power Supply PC100 (11 /with Power Supply
Voltage |5V DC+t3%, 24V DC+5% 100~240VAC * 10 %, 50,/60Hz
Power

Supply | Power

5VDC : Max.14W . , .
24VDC : Max.6W (ff:)r mtemallyrocessmg only) Max. TOVA_:

Power Supply for
Memory Backup

Lithium battery (Life: 20,000 hours)

Weight (kg)

2.3 (For 4 axes) 3.2 (For 4 axes)

Structure

Mountable in a rack or on the wall

Withstand Voltage

1.5kV AC for one minute between the input and the case

Insulation Resistance

5M1Q or more at 500V AC hetween the output and the case (25°C T0%RH)

Display Operation Unit (Optional)

Operation Display Pendant / PCOROAT

ltem
Power Supply 5V DC/0.2A supplied from the main unit
Weight (g) 300
Structure Handy type

Life of the Switches

500,000 times

Environment

ltem Description
Floppy Disc 3.5-inch /2DD type
Operation IBM PC AT or compatibles with 640KB or more, MS-DOS

Message

English

(2)Environmental Specifications (Hardware)

ltem

Description

Operating Temperature

0~40°C (Humidity 20 to 90%RH)

Storage Temperature

—20°C t0 80°C (Humidity 20 to 90%RH)

Vibration

Conforms to JIS C-09111I B (0.5G/9to 150Hz)

Shock

Conforms to JIS C-0912 (10G/ 5ms)

Atmospheric Condition explosive gas, steam, dust, abrasive liquid and/or metal powders)

JEM 1103 grade C (without direct sunlight, corrosive gas,

Location

Do not use at locations exceeding 1000m above the sea level
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(3) Control Function Specifications
Table 1.4 Control Function Specifications

Control . Connectable cer e
Mode Controi Block Diagram Device Specification
Driver (Position Control)
MKl ( Mot DYNASERV . Qutput frequency
Positio Position command otor | (DD motor) driver |e DD driver: 1.36MHz at max.
sition pulse > )
e St{eppmg motor ® Stepping driver: 86kHz at max.
driver
. Position control system:
MKII Driver (Speed Control) PID and speed feed forward
Velocit _ Velocity command . Motor Speed control
elocty it +10V driver of AC/DC |Pposition loop gain: 0.03125 to 64
(for POSltloln ( PE
. contro s servo motors (use
Position 3. Position feedback ] . .
Control) ] ¥ encoder signal with an incremen- |Speed feed forward gain: 0to 120%
tal d
encoder) Position settiing check width:
01t0 32767 pulses
. Inverter
Velocity MKII Velocity command nverte Mot
(without 5ta 10V > otor Inverter See item “(3) Connection
Position Specifications”
Control) Rotating direction contact
{CW, CCW) -

The number of axes to be controlled: 4 axes for all motors except for the inverter (only 1 axis for inverter)
The number of axes simultaneously controllable : 4 axes

(4) Connection Specifications

Table 1.5 Connection Specifications

Item AC/ DC Servo Driver | Stepping Driver Inverter
System - UP/DOWN pulse M
Position Electrical Specifi-
Command cations of Output — Qpen-collector —_
C\;iif::d Electrical
. Specifications +10V DC — h—
(tor Position of Outout
Control) P
Velocity X 0 to 10¥ DC at max.
Command Electrical Max value variable between 6 and
thout PoSi Specifications — — 10V DC
(v.w out Fos! of Output Rotating direction : CW/CCW with
tion Control) contact output
Multiplication 4 — . 4
Electrical Use with a
Specifications of A Lo Open-collector — Open-collector
Encoder Input differential signal
Input e &1 UP/DOWN 3MHz — - 300kHz
= =
E § A/B 750kHz — — T5kHz
ES
2L z 750kHz 75kHz — 75kHz

Note 1. Connectable with the following DYNASERV (DD motor)
DM1O0OOA, bM1O0O0OB, DMS8OOOA, M8OOOB, DR1OOOA,
DR1O000RB, DR1OOOE, DR5OOOA, DR5O0OB,
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(5) Operation Function Specifications

Table 1.6 Operation Function Specifications

ltem

Description

Transmission Mode (Instruction}

M RS-232C M Paralle] transmission

Equipment to
be Connected

RS-232C

M Personal computer M Operation display panel M Operation display pendant

Parallel
Transmission

M Sequencer M Switches

Jog Mode W H/L speed switching M Data setting of H/L M Rotating direction switching
System M Mechanical coordinates origin return M Program coordinates origin return
Crigin
R . M 4 types ® Reverse {with /without overtravel sensor)
eturn Operation Type ] .
# Non-reverse (with/without overtravel sensor)
Mode
Variable Functions | W Return rotating direction M Origin search speed
Origin Calibration Mode | M Distance measurement of origin sensor and origin mark
System & Point to point
c
S | Acceleration / ® 3rd order spline/trapezoid M Standard 8 cam curves
2 | Deceleration Type | W Two user defined cam curves (optional)
— b
= L '
brd Acceleration / M Acceleration/ deceleration duration
8 g’ Deceleration (3rd order spline/trapezoid) ............. 10ms to 60s
-8 = 5 | Data setting M Feeding duration (cam curves) .......... 10ms to 6000s
O -
. ]
= L ¢ | Position Data Type | M ABS/ING
= (5} c R . .
S | ~ | & | position Data m Pulse M Degree (one rotation) M Degree (multi-rotation)
g E 'g Input Unit System | W Detection number (1 to 1024) M Feeding length (pm}
Q| 2 0. . .. . . .
O | < Position Data Digits | M Sign and 9-digits (depending on the input unit system)
@
T 1 &5| Slart ey ion | W Start delay with respect to the start signal (X/Y/Z/W)
b= "é 1 Time : : : ; ; )
- % 2 Synchronization M Assigned time synchronization start with respect to start of X (Y/2/W)
£ | 55| Rosition m Start of X after assigned positi tion (Y/Z./ W)
% | 32| Synchronization rt o er assigned position operation
a
. . M Stops deceleration by switching on the external contact. Remaining ameunt
O | Temporary Stop Function is operated by switching off the external contact.
£ . .
& | Origin Return Function B The same as the origin return mode
()] -
o | Supplementary Functions i
Z Mo m BCD 2-digits output
Servo Parameter Remotei M fe, COIN width,' integral/ proportional control switching and DC gain for the
Setting Function DYNASERYV driver
M Integral/proportional control switching for the AC/DC driver
Dwell Function W Starts the operation of the next block delayed by the specified times
MDI Mode (only for RS-232c) | ® The same as the programmed operation mode (STEP)
Supple- R Stops by detecting the stroke limit
PP Qvertravel Check M 4 values of the stroke limit available for each axis
mema_ry ® Soft limit value (4, =) & Overtravel sensor (+, —)
Function
Override M 0 to 100%

+: Applicable to all operation modes
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(6) Program Function Specifications

Table 1.7 Program Function Specifications

ltem Description

The Number of Programs| 128(29 for parallel transmission) at maximum

Capacity of Program 32KB
The Number of Blocks Not limited (Limited by 32KB)

Details of Codes Separately described

NC Language

Multiple input unit systems, synchronization function

Special Codes type and remote setting of servo parameters

Parameter Setting for Servo parameter
Té g Each Axis Function parameter
§‘§ Mode selection start
G| Commands with Actions | NC program file management

Message request and others
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1.5 Product Configuration and Product Names

The controller has been inspected at the factory, and then shipped. However, please check the
following items before installing the controller.

(1) Main Unit and Standard Parts
The list below shows composition of the PC1 Series FINESERV MKII.

Product Type Name / Model Standard Parts Remarks
Main Unit {with | FINESERV MKII PC1 Series M Instruction Manual Checking of the number of
a
Power Supply) 1 PC100001 Skructio axes, types of axis board
Main Unit : %‘r[:s%ruction Manual
i i olex connectors i
(without Power FINESERV MKII PC1 Series (Connector 5199.04 : 1 Checking of the :.mmber of
{1 PCi0000 iece, pin 5194TL: 6 axes, types of axis hoard
Supply) piece, p
pieces)

(2) Checking Model Name
Model name and other information are provided on the name plate on the right side of the

FINESERV MKII as shown in Figure 1.3. Check whether the model is the same one as you have
specified. When you have a problem with your FINESERV MKII and you are going to contact
your dealer or service personnel of Yokogawa Precision, be sure of the model name and the serial

number.

Name Plate

POSITION CONTROLLER

 MODEL |
SUFFIX_|
 No. [

YOKOGAWA ¢

Made in Japan

MODEL No. SUFEIX CODE % 1C

. —
Types of axis boards and connectors DH’ﬁ:"‘ z
{Positions of X, Y, Z and W axes are shown from the left.) Y
OHEF w
Power supply{ 0 : without power supply, ~ ~
1 : with power supply
: DYNASERYV (incremental)
: AG/DC servo motor (incremental)

L Tlie number of axes[1 : 1 axis, 2 : 2 axes
3 :3 axes, 4 : 4 axes : Stepping motor
: Inverter

<Example> :
: Not equipped

PC10041 - AABD
(4 axes control/with power supply/X axis: DYNASERV/Y axis: DYNASERV/Z axis: AC

/DC servo motor/ W axis: inverter)
Figure 1.3 Checking Model Name

Sco0E >
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(3) Optional Parts
Following shows the list of optional parts. For separately sold cables, connectors and covers, see

“3.3 (1) Connection Cables and {2) Connectors and Covers”.
Table 1.4 List of Optional Parts

1-9

Model Name

ltem Parts Name
1
2 Operation Display Pendant
; 86 (3-37) l | | 23 [1518) Unit : mm
i {Apprax. inch)
&
& PCOO0AT
5 Number [Parts Name| Quantity
@ Unit 1
i 48 41-7/8) 1.5m
123 i@ @\[-—Hf— @ Cable | qrmi
i 10 g <) Connector 1
. al @  |Cable clamp 1
3 Lithium Battery for Backup and Memaory of the Main Unit (with Connector)
[:D R7304LT
Note : This part is already equipped with the main unit at the factory. Purchase it
when it is to be replaced.
Parts Name Model Name Supplied Parts
A l KC301 E I Instruction manual
4 Tool Box Utilities - :
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2. APPEARANCE AND NAME OF PARTS

2.1 Appearance

g
",
Y
\

i\
A

\\\Q
\\\
\!

\\
\

D]

Jrm———Y

]
&:::

ook |

(1) PC10010 (1 Axis Control/without Power Supply) = (3) PC10030 (3 Axes Control / without Power Supply)
PC10020 (2 Axes Control/ without Power Supply) PC10040 (4 Axes Control / without Power Supply)

(2) PC10011 (1 Axis Control/ with Power Supply) {4) PC10031 (3 Axes Control/ with Power Supply)
PC10021 (2 Axes Control/ with Power Supply) PC10041 (4 Axes Control/with Power Supply)

Figure 2.1 Appearance of FINESERY MKII
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2.2 Dimensions

52 (2116}

e

9 {11/32)

Wi~

90 (3-1/2)

{60 (2-3/8))

{1) PC10010 (1 Axis Control / without Power Supply) / PC10020 (2 Axes Control/ without Power Supply)

Unit : mm
(Approx. inch)

185 (7-1/4)

7.5 (11/16)

[

]

215 (8-7HB)

@@

2 (1/16) H"
[.]

219 (8-5/8)

175 (11418)

15 (19/32)

iy

e Panel Cut Size : 527 (2-1116)%x218 "' (8-5/8)
+0.5 +0.5

b
__H 2 {1/16)

Figure 2.2 Dimensions of PC10010/ PC10020

(2) PC10011 (1 Axis Control/ with Power Supply) / PC10021 (2 Axes Control/with Power Supply}

185 (7-1/4)

7 (9732)

1

=

POWER SUPPRLY FINESERV sz

W RTLOY
=3

20w READY
=

17.5 (1116}

215 {B-7116)

2 (i18)

219 {8-5/8)

1
_|L 218

-

e Panel Cul Size : 90 "' (3-123x218°' (8-5/8)
+0.5 +0.5

Figure 2.3 Dimensions of PC10011/PC10021

¥ : For 1 axis type, this part is covered with a blind panel,
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(3) PC10030 (3 Axes Control / without Power Supply) / PC10040 (4 Axes Control / without Power Supply)

Unit : mm
74 {2-15/16) (Appiox. inch)
44 (1-314) 15 (19/32) 185 {7-1/4)
| 7 (8M32) -1 b
1:f 1. w7
" & L= %
AT B 2
£an (g = a
auvsy [of ]
*raG [o] o
w£n |G
oncr (g
LOM

LN

215 {8-7/16)
iT
219 {8-5/8)

e LN rmine
i

—1—

—

17.5
('11.’15

« Panel Cut Size : 74 135(2-15/15)x219:;s(s-sm) Figure 2.4 Dimensions of PC10030 /PC10040

(4) PC10031 (3 Axes Control/with Power Supply) / PC10041 (4 Axes Control/ with Power Supply)

112 (4-3/8)
82 (3-114) 15 (1932) 186 {7-174)

7 (82—~
L

POWER SUPPLY

17.5
{11/16)

9 {11/32)
7 (1118) H__

4v REaDY
=

4% READY

[h1
219 {3-58)

235 (8-7/18)
?

—_—— —

2{1116}

—swi—

-

* Panal Cul Size : 112:;5(4-3.’8)X219:;5(8-5l8) Figure 2.5 Dimensions of PC10031/PC10047

¥ : Por 3 axes Lype, this part is covered with a blind panel.
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2.3 Name of Parts on the Main Unit

M Status Indication LEDs
RDY  : The controller is ready.
ERR : An error has ocourred.

BUSY : A command is being execuled.
PROG : The ynit is in programmed operafion.

M-EN : During M-gutput
ORGF : Origin relurn is complele.
COIN : Posiioning is complete,

Axis
Connector
X Axis Z Axis

PLC : Sequencer remote
control can be enabled.

N Indicates Ready Status
of 5V Power Supply

M Indicates Ready Status —
of 24V Power Supply

W [CNT]

Far sequencer, switches

& Reset Switch
(Resets to the Initial Power-on
Status.)

N [CN2]
For R$-232C conneclion
{Personal computer, operalion
display panel and operation
display pendant)

W 85V to 265V AC Power ” |°

Supply

N [SW1] Rs-232C

Communicalion initial selling
swilch

POWER SUPPALY FINESH 5 .
oo e ° &) t M Frame Ground
$v AEADY
—/E W [CN3 -]
74¥ READY
— M 5V/24V DC Power
Supply
8V DC
Connection Terminal
N [CN4 -] 5 5V DC GND’
Connection Terminal
24V DC GND-
—\ ° Connection Terminal
24V DC
Connection Terminal
M [CN3 -]
-l Lithium Battery
@' {For Memory Backup)
M [CN4 - O]
o
O I
! . ‘ 1:Xaxis
Y Axis W Axis For O, 2:Y ax!s
3:2 axis
. ‘e . 4: W axis
® Device Specified Name of Axis Connectors
Motor) (3) Stepping Motor

{1} DYNASERV (DD

[CN3 - J]

[CN4 - O]

[CnN3 -]

[CN4 - O]

BYMNASERY driver connector

Posilion proporfional gain adjustment swilch

Overlravel / grigin proximale sensor
menilor output cannector

AC /DC servo driver conneclor

Position proportional gain adjustment switch

Overtravel / origin proximate sensor
monitor output connaclor

[CN3 -]

Stepping motor driver conneclor

[CN4 - O]

Overtravel / origin proximate sensor canneclor

[CN3 -[]]
Inverier connector
Encoder inpul connector lor synchronization

Speed insiruclion oulpul gain conlrol

Speed instruction oflset conlrol

Figure 2.6 Name of Parts on the MKII Main Unit
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3. INSTALLATION AND CONNECTIONS

3.1 Conditions of Installation

CAUTION ‘

Kindly refer to the enclosed INSTALLATION MANUAL for details on proper
procedures in a machine or device.

(1) Mounting in the Rack
As shown in Figure 3.1, by changing the position of the metal fixture, either the back or the

front of the controller can be attached to the rack. However, do not attach the controller by side.
Have a space around the top and bottom of the controller in order to allow adequate air
circulation. When installing, never drop screws or similar materials into the controller through

the air vents,

/ i Unit : mm
/é f {Approx. inch}
B A € izo (25/32) or more

[ When installing [ When installing
[ with the iront [ with the back

Ny
RN

%7%% {E 120 (25/32) or more TQ%

OK | NO

Figure 3.1 Mounting in the Rack
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3.2 Connection Block Diagram

See the figure of top half of Figure 3.2 for power connection of the built-in power supply type series: PC10011 {1 axis
control / with power supply); PC10021 (2 axes control/with power supply}; PC10031 (3 axes control/ with power supply);
PC10041 (4 axes control/with power supply). See the figure of bottom half of Figure 3.2 for power connection of the
separate power supply type series: PC10010 (1 axis control/without power supply); PC10020(2 axes control/without power
supply) ; PC10030 (3 axes control / without power supply); PC10040 (4 axes control/ without power supply).

® Built-in Power Supply Type
e e e e e — ——— — —— — — —rm ————— -
U =
N3 -1 3
iq—s— ! DYNASERV t
POWER SUPPLY Driver ] DYNASERV | ;
L 1
Contral Panel 3 = 2 =

3 READY . - < |
(= F i wec Bl || | T Icna-3) :
24¥ READY — | 3 l Stepping Stepping 1
w= B e 1
| N l Motor Driver Motor i
Sequencer \
I_ {CNa - 1] 1

kil pm————————
I L lwviav DC | :
[CN2} :fuwer Supply¥i
H ) TTTTTTTTT
{
Persanal Sensor 1
Computer |
1
v |Operation Display L Sensor !
P;ower supply B s P '
single phase :
100 — 240VAC ' - 3 T H
! A ‘ LINE | [5 AC1OC Serve ACIDC Servo| 4

. 1 ") - M
o {1 ]mcece NOISE |y = Motor Driver otar :
. l—{ FILTER ] :
R F oo ]
] X b S :
200%. 2sec,<, at 25°C taverter Encoder :
—_[:— Power supply 7009, 0.01sec <. at 25°C !
= | cable | :
Senso

To ba connected lo the frame ground of | A r 1’
the DD metsr, the ACYDC servo motor, - - T 1
the stepping motor and f or the inverter driver. 3 .rizv 724¢ DG -i :
—.. P . LPuwer Supplﬁij 1
I | -------- 1
1

: / X : 12V 724Y DC i et & :
CABINET l (When is not supplied from the drwer)]
Jdote : The number of lerminals and lacation of the terminals of the axis coalral <
depend on lhe system selection. )
The figure above shows tha case when all four types of axis conirgller
are included.

Conneclor and Pin No.
To be connected to the iframe ground of
the DYNASERVY, the AC/DC servo motor,
tha stepping molter, and / or the inverter driver.

¥ [5\”24\' oc Except For Tha Qulliin
z 7 Power Supply Power Supply Typaes
Z4 — - -
Z S¢_OC Connection Terminal G4 1 i
] B B8 SR Emnasiin o 1 {sv 2 ;
- nnection Terminal T
24 G Conneetion Terminal S { | Pawer Supply :
I L1 Lyl H
¥ ]
U o
z Line Filter
i
o~
z
o
® Separated Power

Supply Type

Figure 3.2 FINESERV MKII Connection Block Diagram
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3.3 Connection Cables, Connectors and Covers

(1) Connection Cables
Connection cables for FINESERV MKII PC1 Series are sold separately (optional).
Table 3.3 Connection Cables
Name of s Product 7 Max. Length
Unit to be roauc Cable Connection Process
Connec- Type of To To the device (m) Remarks
tor Connected | 'Caple | FiNgSERV o be connected | (inch)

A stopperd(caullﬁing)

Seaguencer iS attache to the
CN1 ang CP02118 3 connector to avoid
. -gog 34 = (118-1/8) | reverse insertion of
Switches the connector.

Caulking §, A

Two different cables in
Operation | CP2221S 1 3/5 |length(3m(118-1/Binch)

CN2 |Display -030 3§ [ || | c1s-1my | 208 5ma (196-TiBinch) are
o) available for operation
Panel /- 050 (196-78) | gisplay pendant
connection,
A stopper (caulking)
™ < is attached to the
DYNASERV | CP0O307S ¢ 3 connector to aveid
Driver -04an (118-1/8) | reverse insertion of .
L Nl the connector.

Caulking 4, B
Encoder or M ,/

Inverter CP02128 3
Synchroniza-| -0O00O 58 o (118-1/8)
tion Caulking 3, C
CN3-0O
_\A #
AC/DC CP0213S8 = 3
Servo Driver | -0100 34 (118-1/8)
= Caulking 2, D
Stepping | CP0214S - _ 3 ’
Motor Driver | -0O0O0O - {118-1/8)

Caulking 1, E
gor:'g!n Sen- CP021BS E { Ik == ’
(DYNASERV) -0 Caulking 3, A
Origin Sen- P

CN4-{ | sor (AC/DC C'??j?gé E[ i i1
Servo Moter) Caulking 2, B
Origin Sen- CP0218S 7
sor {Step- Nalnle @:]__xu.______%
ping Motor) Caulking 1, C
Mote: 1. Length of the cable is indicated in 10cm (3-15/16 inch) unit with the last 3-digits of the product name.

<Example> = 005 : 50cm (19-11/1Ginch), — 030 : 300cm = 3m (118-1/8inch)
2. Use the cable supplied with the personal computer to inake connections to the personal computer. (See
section “3.5 RS-232C Connection through CN2")
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(2) Connectors and Covers

To assemble the desired cable, the connector and the cover listed in the Table 3.4 can be
purchased from Yokogawa Precision Corporation. Each of them has a stopper (caulking) to

avoid reverse insertion. (See * mai'k in the Table 3.4.}
Table 3.4 Connectors and Covers

gcfnr?tgcgr P&%ﬁ"gt Description Model Namg by Manufacturer | - Figure

R7304TB Connector FCN-231J050-G/E (Fujitsu Ltd.)
CN1

R7304vV Cover* FCN-230C050-D /E (Fujitsu Ltd.)
R7304TB Connector FCN-231J050-G/E (Fujitsu Ltd.)
R7304VW For DYNASERV

CN3 -0 R7304VY For AC/DC servo motor

Cover* FCN-230C050-D/E (Fujitsu Ltd.)

R7304VZ For stepping motor
R7304VX For inverter
R7304TA Connector FCN-230C050-G/E (Fujitsu Ltd.)
R7304VS For DYNASERV

‘ i
AR7304VT Cover* For AC/DC servo motor FCN-230C020-B /E (Fujitsu Ltd.)
R7304VU For stepping motor

Use a twisted pair shielded cable whose cross sectional area of each conductor is 0.2mm? or
more (AWQG-26). For the power supply cable, use a cable whose cross sectional area of each
conductor is 0.75mm? or more (AWG — 16) |
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3.4 Parallel Transmission Connection through CN1
(Input and Output of Sequencer and Switches)

(1/2)
Pin . : : 2 Electrical Connection
No. | Name of Signal Function / Meaning = Specification
1 +24V Power supply +
Emergency stop (when ON, decelerates
2 |EMG O and stops, and serve is OFF.)
3 |servo on/OFF O Serve ON/OFF {for all axes)(serve is ON Status input
when ON.)
4 | START Start
5 |STOP Step |
Mode change (4-bit binary) E_.(_Internal circuit
6 |MODE ¢ 0: Origin return i of FINESERV
1: Programmed operation (AUTQO) !
7 |MODE 1 2: Programmed operation (STEP) :
3: Programmed operation (CONT} !
8 | MODE 2 4: Jog ! 24V DC
8: Origin calibration +24V; ¢ 4.7kQ PC3Q17
9 {MODE 3 10: MDI(Manual Data Input) (Pin No.l)? J_ »
- i
10 § RESET Ol Controller reset (reset after emergency stop) 185123 =
11 | INTERLGCK O] Pause ot T b B
12 | M ANSWER O| M completion A
13 |JOG HIGH/LOW Jog speed selection (ON: high speed) ~ L (P;L’ gg'gs)i 3.3kQ 0.1uF
14 | X AXIS SELECT X axis selection & !
15 | Y AXIS SELECT Y axis selection 5 i
16 | Z AXIS SELECT Z axis selection K GND T
17 | W AXIS SELECT W axis selection : w {Pin No.50)}!
18 |JOG +X X axis jog + (ON: + direction of X axis jog) :
19 1JOG —-X X axis jog ~ (ON: — direction of X axis jog) i
20 |JOG +¥ Y axis jog +
21 |JOG —Y Y axis jog —
22 {JOG +7Z Z axis jog + Input current ON : TmA
23 {JOG —Z Z axis jog — OFF: 0.1nA at max.
24 {1 JOG +W W axis jog +
25 |JOG —W W axis jog —
26 _|DATA O (Example) 96 |OFF
27 | DATA 1 ON
28 | DATA 2 ON
29 | DATA 3 Program selection OFF
30 DATA 4 (BCD 2-digits) ON
31 |DATA & 1 to 99 OFF
32 | DATA & OFr
33 |DATA T ON
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(2/2)

Pin : . : 2 Electrical Connection
No. Name of Signal Function / Meaning = Specification
34 |S RDY Ol Servo ready (for all axes)
35_| ERROR STOP Q| Error stop condition Status Output
36 }BUSY C| Under operation N

- Internal circuit
37 | UNDER PROGRAM O| Under programmed operation < of FINESERV > :
38 | PLC Ol __Under parallel transmission mode !
39 | BATTERY ALARM O| Alarm for battery replacement . 24YDC L (pin No.)
40 OBG FINISH Q| Origin return completion (for all axes) ,?,‘- 1+24V
41 | M ENABLE O| M output, effective S | - :
42 IMouTo O § M54522; Output
43 {MoUT 1 o 2 T(Pin No.34
44 |M QUT 2 O R — W i 1o No.9)
45 |M OUT 3 @) a BCD 2.diei 2 !
46 | M OUT 4 o) M output data (BCD 2-digits) l D
a7 |[MouTs o i
a8 |MouT s o Rated voltage: 24V ;(Pin No.50)
49 1M OUT 7 O Rated output current: 40mA at max.
50 | GND

Note: 1. All signals are positive logic.
2. All signals are ON status when current flows through the photocoupler.
3. The signal with a circle “O”is effective in RS-232C mode.

Caution : NEVER CONNECT 24V DC power supply to pin No.1 and No.50. Power is
supplied internally.
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3.5 RS-232C Connection through CN2

(Connection to the Personal Computer, Operation Display Panel and Operation Display Pendant)

The operation display panel and the operation display pendant can be connected using the
cable supplied by Yokogawa Precision Corporation. Connection to a personal computer, IBM PC
AT or compatibles, is shown below.

(1) Personal Computer Connection Specification

B Transmission System : RS-232C asynchronous

M Baud Rate : Selectable (9600, 4800, 2400, 1200 [BPS])
EStop Bit : 1 bit (Fixed)

B Data Length : 8 bit (Fixed) .

M Parity : Selectable (Odd, even, non parity, parity)
N Termination : CR or CR/LF

B Communication System : Non protocol

(2) Connections
Note: Pins 17 — 18 and pins 24 — 25 of <CN2> are shorted inside the connector. Do
not connect any other pins not shown in Figure 3.3 when connecting a personal
computer,

[<CN2> Connector]

m
25 Q -
12 O
24 O
1 ©
23 O
10 ©
22 0 9o [IBM PC AT ]
21 © Perscnal Computer
80 OOV -
20 1 1
\ 7 0————-—CPSG (Signal Ground} :
19 © i ]
B O | 1
18 O ! i
5C CTS(Clear to Send)
17 © I i
4O DSR{Data sel Ready) |
16 © \ |
3 O——ORXD{Receive Data) |
15 © ! :
2 O QTXD (Transmit Data} 1t
14 © 1 |
1 Of————OQFG (Frame Ground) |
e —————— |

Figure 3.3 Connection Diagram
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3.6 DYNASERV Connection

(1) DYNASERV Driver Connection through CN3-[J

The DYNASERV driver can be directly connected to the FINESERV using the dedicated
connection cable. Refer fo the table below for interface (pin assignment and signals) to the
DYNASERV.

Pin No. Nar.ne of (/o Description
Signal DM Series DR Series

1 FN 3 Input Compliance setting 3 Same as the left column
2 Veo Input Power supply for signals Same as the left column
3 FN 2 Input Compliance setting 2 Same as the left eolumn
4 Vee Input Power supply for signals Same as the left column
5 FN 1 Input Compliance setting 1 Same as the lefi column
6 Veeo Input Power supply for signals Same as the left column
7 FN 0 Input Compliance seiting 0 Same as the left column
8 Vee Input Power supply for signals Same as the left column
9 POSW 1 Input Setting of positioning complation pulse width1 Same as the left column
10 Veeo ' Input Power supply for signals Same as the left column
11 POSW 0 Input Setting of positioning completion pulse width 0 Same as the left column
12 Vee Input Power supply for signals Same as the left column
13 A+/U+ Qutput A phase/UP pulse output signal+ Same as the left column
14 A—I1U- Output A phase/UP pulse output signal— Same as the left column
15 RDY Qutput Servo ready output signal Same as the left column
16 DGND Qutput Digital ground Same as the left eglumn
17 VELMON Output Speed monitor output signal Same as the left column
18 AGND Qutput, Analog ground Same as the left column
18 SIGN — Input Motor rotating direction instruction— Same as the left column
20 SIGN + Input Motor rotating direction instruction+ _ Same as the left column
21 IRST Input , Integration capacitor resetting . 3 Same as the left column .
22 Vee Input : Power supply for signals "- Same as the left column
23 SRVON Input Servo start input signal Same as the left column
24 Veo Input Power supply for signals Same sas the left column
25 IACT/PACT Input Integral / proportional control switching Same as the left column
26 Vee Input Power supply for signals Same as the left column
27 COIN Output Positioning completion Same as the left column
28 DGND Qutput Digital ground Same as the left column
29 B+/D+ Qutput B phase/DOWN pulse output signal + . Same as the left column
30 B-/D- Output B phase/DOWN pulse output signal— Same as the left column
31 TLIM / TFF Input Torque Limit, Torque feed forward. Same as the left column
32 AGND 1 Input Analog ground {option) Same as the left column
33 GAIN L Input Gain switching L Same as the left column
34 Vee Input Power supply for signals Same as the left column
35 GAIN M_ Input Gain switching M - Same as the left column
36 Vee Input Power supply for signals Same as the left column
37 GAIN H Input Gain switching H Same as the left column
38 Vee Input Power supply for signals Sarme as the left column
39 RST Input CPU resetting Same as the left column
a0 Vee Input Power supply for signals Same as the left column
41 QVER Qutput Deviation counter overflow Same as the left column
42 DGND Output Digital ground Same as the left column
43 Z4 Output Origin pulse+ Samie as the left column
44 Z— Qutput Origin pulse— Same as the left column
45 PULS+ Input Position instruction pulse + Same as the left column
46 PULS ~ Input Position instruction pulse— Same as the left column
47 OVL Qutput Overload Same as the left column
48 DGND Output Digital ground Same as the left column
49 VIN Input Speed instruction Same as the left column
50 AGND Input Analog ground Same as the left column
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(2) DYNASERV Connection, and Origin Sensor and Oscilloscope
Connection through CN4 - [J

P T | NSt | Functon Meanng [rype] B Compecton
- 3 ORGDG+ * | Origin proximate sensor signal + Input current: TmA when ON and
§ el 4 ORGDG—* | Origin proximate sensor signal — 0.1mA when OFF at max.
;%-% 5 OTU+ ¥ | Hard limit signal + in CW direction |Status OE@E\:Q 4.7kQ |__
2| 6 | OTU—~ ¥ | Hard limit signal — in CW direction | input 155123§ J— = * (
g.,g 7 OTD+ ¥ | Hard limit signal + in CCW direction o T
©o 8 OTD- ¥ | Hard limit signal — in CCW direction 0-1pF PC3QL7

11 AGND Analog ground ]
o 12 | VIN Speed instruction output monitoring ﬁﬁié‘ﬁ +8v
T o 13 | AGND Analog ground
::E) § 14 | AQUT Analog COIN output monitering Never use these for
=2| 15 | GND : Digital ground any devices other
:§§ 16 | ERST ES A:fis.board reset signal monitoring | than an oscilloscope.
.0 | 17 | GND Digital ground output
g g 18 | SRVRDY * | Servo ready signal monitoring

19 | GND Digital ground

20 | COIN COIN signal moniforing _

%N egative logic

Note : Use contact B for ORGDG, OTU and OTD signals.
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3.7 AC/DC Servo Motor Connection

(1) AC/DC Servo Driver Connection through CN3 - O

Name of

Electrical Connection

Pin No. Signal Type Function / Meaning Specification
49 | VIN Analog | Speed instruction voltage #49
50 AGND output (i IUV) 7J/7—'° #50
13 A+ Encoder signal Applicable to a differential driver
14 A - A phase pulse 330
23 |B + Pulse | Encoder signal W0 #13
30 |B - input | B phase pulse - 155 123
43 |Z+ Encoder signal —o #14
a4 |Z - Z phase pulse 470P
3 SRDY + HIC isolation 3.9%0
4 Status | SerVo ready :@ —AMro#5 24V I
7 OVL + input LAY %6809
s |ovL— P QOverload T o#6 ézg‘fng_c
17 |RST + ¥ HIC isolation
18 |RST — 5 CPU reset
#19 9413V
21 |SRVON + %[ Status [ o "o 24
22 | SRVON — ¥| output 100mA
23 PACT + Integral/proportional control 220 max.
24 PACT — switching (ON: Proportional)
1, 11,
15, 25, Power supply for interface
o7, 39, |COM + (24V/12V DO)
Al See “(3) Power Supply for
2, 12, I1/F” on page 3-12
16, 28, COM — Power supply GND for )
28, 40, interface '
42

¥ : Negative logic
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(2) AC/DC Servo Moter Connection, and Origin Sensor and Oscilloscope
Connection through CN4 -

Pur-| Pin | Name of : ; Electrical Connection
pose| No. | Signal Function / Meaning Type Specification
1 | coM+ Power supply for I/F See “(3) Power Supply for
2 | coMm — Power supply GND for I/F I/F" on page 3-12.
3 j ORGDG +3¥ | Origin proximate sensor signal + Input current; TmA when ON and
. - - 0.ImA when OFF at max.
2 4 { ORGDG —¥ | Origin proximate sensar signal — =
c s & 3.3kQ
38 5 | oTU + 3 | Hard limit signal + in CW direction 5 oA 4.7kQ
T3 w A== }
cd 8 | OTU — ¥ | Hard limit signal — in CW direction B 135123;“% -TL % ::K
£ _ =
25| 7 |otp+ % | Hard limit signal + in CCW direction - B LT
(o]&] .
8 | OTD - 3 | Hard limit signal — in CCW direction pc3QL7
11 | AGND Analog ground 4 —
= =
12 | VIN Speed instruction output manitoring 3
o +10V
£ 13 t AGND Analog ground .%"
g2 14 | aour Analog COIN output monitoring <2 Never use these for
< o - : .
221 16 { GND Digital ground any devmes.othel
=8 - than an oscilloscope.
5 = 16 ] ERST ¥ | Axis board reset signal monitoring 2
Q - )
22 —
.0 17 { GND Digital ground 2
g b 18 | SRVRDY ¥ | Servo ready signal monitoring s
o M . . =
19 | GND Digital ground %
20 | coIN COIN signal monitoring -

Note :

¥ : Negative logic.

Use contact B for ORGDG, OTU and OTD signals.
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(3) Power Supply for I/F
24V DC or 12V DC shall be externally applied to the status input. When the connected
driver is not equipped with a power supply, supply power to pin 1 and 2 of [CN4-[]], and
connect [COM+/~] of [CN3-[]] to [+/—1 of the signal as shown in Figure 3.4.

CN3

[FINESERV MKII | Jrons] Driver
& lcoms
2 lcoM- &
S |srDy+ ' >

!H-rg 4 |srDY- Current —> |
T
41
Q
42
O
3[CN4] DC Power Supply
< +24V
2 i
Figure 3.4 Connection when the Driver Has No Power Supply

When the connected driver is equipped with a power supply, connect it as shown in Figure
3.5,

[ FINESERV MKII | [CN3] Driver
CI) COM+
& | com-
433 SRDY + ]
é SRDY ~ Current —= | | 4‘/‘
%
4l
42
O
[CN4]
1
O
2
<
|

Figure 3.5 Connection when the Driver Has a Power Supply
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3.8 Stepping Motor Connection

(1) Stepping Motor Driver Connection through CNS3 - []
Pin No. Ng{gﬁa,"f Function / Meaning Type Electéiggéif%%?i%%ction
Open-collector (741506}
1 UrP UP pulse +fV 5V DC/40mA max.
Pulse o#2
output #1
3 DOWN | DOWN pulse —I:;_0
15 RDY ¥ . C-MOS logic 5V DC/5mA max.
16 GND Driver ready 5V
27 TIM X e Hming s Stat % |
Drive timing signal atus 1kQ
28 GND § 518 input Q: o#15
47 OvVL ¥ #16
48 GND Overload °
. Status | The same as the above pulse
23 H - OFF X| Cut off of output current output | output
Photocoupler for open-collector drive
43 7t Pul 24V DC/ON:TmA/OFF:0.1mA max.
) . . ulse —AM—o #£43
44 7 QOrigin pulse input input L 23
T ATD
2,4,12,24 | +5V 5V DC power supply output for I/F
50 GND Power supply GND for I/F
% : Negative logic
(2) Stepping Motor Connection, and Origin Sensor and Oscilloscope
Connection through CN4 - [
Pur-| Pin Name of : : Electrical Connection
pose| No. Signal Function / Meaning Type Specification
3 ORGDG+ 3| Origin proximate sensor signal + Input current:7mA when ON and
o o 0.lmA when OF i
§ - 4 | ORGDG - 3%/ Origin proximate sensor signal — 2 mA when QFF at max
g% 5 |OTU+ 3| Hard limit signal + in CW direction i vy ti-qu
e g 6 OTU ~ ¥ | Hard limit signal — in CW direction .g 155123 ; % * ﬁ
o o>
Sé 7 oTh+ ¥ | Hard limit signal + in CCW direction v o T4 o
8 |OTD— 3| Hard limit signal — in CCW direction ' PCIQLT
11 | AGND Anal d g3 ]
o nalog groun T; Z ]ilov
= 12 VIN Speed instruction sutput monitoring 32
S o _
T8 15 |GND Digital ground - Never use these for
é § 16 |ERST 3% | Axis board reset signal monitoring 2, any devices other
==| 17 |GND Digital ground 2 than an
:8 18 |SRVRDY x| Servo ready signal monitoring § oscilloscope.
S5l 19 |GND Digital ground 2
20 {COIN COIN signal monitoring _
% : Negative logic
Note: Use contact B for ORGDG, OTU and OTD signals.
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3.9 Inverter Connection

(1) Inverter and Encoder Connection through CN3 - [

Pur- | Pin Name of . . Electrical Connection
pose| No. Signal Function / Meaning Type Specification
QOutput voltage: 0 to 10V DC at max,
The maximum value can be adjusted
from 6 to 10V DC with a variable
1 AQUT - . Analog | resistor.
2 AGND Speed instruction output output, w R .
P #2
g TLOGL T
]
= 3 SRVOFF+ . . . Contact rating: 30V DC/1A
= 4 SRVOFF— Speed instruction, disable |
5 CCW+ CCW motor rotating Contact /_| 0 #3
6 CCW— direction output 1
7 | cw+ #
8 CW — CW motor rotating direction TQ2-5V
39 Z+ . . For open-collector +5V
40 7 Origin pulse (Input current: 10mA)
41 A+ . Pulse -
. 42 A A phase inpuf input o—o0#39
#40
g 43 B+ :
§ a | B- B phase input “470p
1% | 4svour
46 5V DC power supply for the
49 encoder
50 GND OUT
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4. OPERATION

This chapter gives detailed descriptions you need for
operation of the FINESERV MKIL. We suggest that you
read this chapter thoroughly in order to use and
operate the FINESERV MKII with ease.
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4, Contents- 4

This chapfter explains how to operate the controller. First, the outline of this chapter will be
described. In the text, “FINESERV MKII Dedicated Controller PC1 Series”is called “controller”,
This chapler is divided into five sections as follows:
(1) Preparation {4) Commands
(2) Operation for Installation (5) Programming Language
(3) Operation
Following lists the contents described in each section.

4.1 Preparation

This section shows connections to the <CNZ> connector terminals from the personal
computer, the operation display panel, or the operation display pendant using an RS-232C
cable. This is required for inifial setting of the RS-232C communication interface. A
communication program shall be created on the personal computer using the BASIC language,
and the created program is to be used to control the controller from the personal computer.

This section also shows connections to the <CN1> connector terminals from the sequencer
or the switches using cables. The controller is to be confrolled from the sequencer or the
switches through the cables. :

4.2 Operation for Installation
This section describes operations required for installation. This is to be carried out on the
personal computer, or by the peripherals such as the operation display panel (optional unit:
PA100AP) or the operation display pendant (also optional unit : PCGO0AT).
Before carrying out usual operations, the parameters and the programs required for
operations shall be registered on the controller. This section describes the functions, operating
procedures, notes, and so on concerning the items to be registered.

4.3 Operation
This section explains operations required for using the controller. Operations are carried
out using the sequencer or the switches, '
This section includes the functions, operating procedures, notes and so on concerning daily
operations. '

4.4 Commands
This section shows the commands which are available on the conftroller. This section
includes functions of the commands, and the forms and how to use the commands.

4.5 Programming Language
This section explains the programming language which is available on the coniroller. The
programming language used on the controller conforms to NC language. This section includes
functions, forms, and related descriptions of the programming language.

Notes on Symbols in the Text
- Operation: Means the operations you must Qﬂeference Means the place to be

carry out. Carefully follow the referred to when
instructions. additional information is
<> Change : Means a change of the controller necessary.

or a change by. the controller. : Means supplementary
Check the operations changed by descriptions. Read it if you

the controller. C oy ey s
think it is necessary,

» —elh

Caution : Means something you must pay
attention to before, during, or

after carrying out operations.
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4.1 Preparation

This section shows connections to the <CN2> connector terminals from the personal
computer, operation display panel, or operation display pendant using an RS-232C cable. This is
required for initial setting of RS-232C communication interface. A communication program shall
be created on the personal computer using the BASIC language, and the created program is to be
used to control the confroller from the personal computer.

This section also shows connections to the <CN1> connector terminals from the sequencer or
the switches using cables. The controller is to be controlled from the sequencer or the switches
through the cables.

See A “3. Installation and Connections” for connections of the cables.

RS-232C Communication Specifications

® Transmission System : RS-232C asynchronous

¢ Baud Rate 1 Selectable (9600/4800/2400/1200 [BPS])
¢ Stop Bit 1 1bit (Fixed)

¢ Data Length :  8bits (Fixed)

® Parity 1 Selectable (Odd/even/non-parity / parity)
¢ Termination : CRor CR/LF

¢ Communication System :  Non protocol

Setting of <SW1>
<5W1> Carries out initial setting of the RS-232C communications and the related
operation of the system.
<SW1> Is located on the front panel of the controller.

SIEENEIE

Baud Rate | 1200 | 2400 | 4800 | 9500
ST Baud rate | 8 oN | onN | OFF | OFF
ON | OFF | oN | oFF

Parity ON :0dd {OFF: Even

L Parity on/off ON :Without parity /OFF: With parity

Termination ON :CR /OFF: CR,LF

<CNZ> ON : Personal computer or operation 'display
_pendant or not connected

OFF : Operation display panel only
Reserved (This must be set to ON.)

Initialize ON : All setting parameters are set back'to the factory
set condition

OFF : Normal condition

CAUTION
After changing the settings in the <SWI1 > switch or when changing the

RS — 232C protocol parameters always cycle power to the unit or press
the reset switch on the front pannel. '
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Exampie of a Program Written in BASIC Using a IBM PC
Personal Computer

10 I SRR R AR R R R EE R R TR RN R kg kRN E ke p ek ok
20 'x FINESERV MKII OPERATING SAMPLE PROGRAM FOR IBM PC-AT *
30 '+ 9/11/1991 BY YOKOGAWA »
40 T2 L2 2R XN ERE RN G Rk p bR Rk ke o Rk
50 ¢
60 OPEN "COM:2400, N, 8, 1, LF" AS #1 ’ Makes available the RS-232C port.
70 WHILE INKEY$ <> "" ; WEND ' Clears the key buffer.
B0 INPUT * ++";CMNDS * Inputs a command.
80 PRINT #1,CMNDS$ * Sends the command to FINESERV MKII,
100 IF LOC{1) <> 0 THEN 140 *Jumps to 140 when FINESERYV answers.
110 ANYKEY$ = INKEY$ ! A
120 IF ANYKEY$ <> " " THEN 70 *Jumps te 70 if space key is pressed.
130 GOTO 100 ’
140 LINE INPUT#1,ANSS * Reads data from FINESERV MKII.
150 PRINT ANSS * Digplays the data on the screen.
160 FOR I = 1 70 200 : NEXT ' Wait
170 IF LOC(1) <> 0 THEN GOTO 140 ' Reads data until the buffer is empty.
180 GOTO 70 ’ '
190 CLOSE ' Closes RS-232C port.
200 END
[ Example ]
RUN
- @:40 . Calls the setting value of @40.
ROZ mtr_type:00H:00H:00H:00H :  These are the status conditions of 1st axis through 4th
axis.
+r @40::1 :  Sets the motor type of 2nd axis to 1.
ROD ready
- @:40 :  Recalls the setting value of @40.
ROZ2 mtr_type:00H:01H:00H:00H :  This shows that the motor type of 2nd axis is set to 1.

Return Data Format
Return data format is the message format returned from the confroller to the personal
computer, operation display panel, or the operation display pendant.
The return data includes return dafa messages and error messages.

{1} Return Data
RO0_ready CR(,LEF)

RO1_ |A message of 8 characters|] : OOH CR (,LF)
RO2_[A message of 8 characters| : OOH:00H:OOH:QOH CR(,LF)
R04_{A message of 8 characters] : OQOOQOQOQ:000000Q0

0000000 0:00000000 CR,LF
R0O9 DI/O_in_OO_O0_0O0_0O0_out_OO_OO CR(LF)

E] QOOH of @RO1 and RO2 is displayed in 1-byte hexadecimal notation.
QOO0OOOOQ of R04 is displayed in 4-byte hexadecimal notation.
“H” which means hexadecimal notation does not follow the data of R04 and
RO9.

{2} Error Messages
ESS_ [A message of 8 characters| CR({,LF)

Error number
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4-3

Operation for installation is carried out in the RS-232C mode.

Before carrying out usual operations, the parameters and the programs required for operations
shall be registered on the controller. This section describes the functions, operating procedures,
notes, and so on concerning the items to be registered.

How to Read “Operation for Installation” Section.
@® Function Explains functions simply.
@ Preparation Explains preparation required before using this function.

@ Operation Describes the use of this function in detail,

Follow the command description format below when using and entering the

commands on the following pages.

(1) Items of @ and numbers shall be entered as they are. Do not make them
short.

(2) Items to be entered in the brackets “< >" are numbers of integer.

The range that can be entered differs from command to command, and it is
shown with parentheses “( ).”

(8) Items in the brackets “{ ) ” can be omitted. When omitted, the default
values (the values registered primarily fo the controller) or the values which
was designated last are used.

There are more than one parameter separated with a colon

be omitted in the following cases.

@ When omitting the parameters after a certain parameter. The colon can
also be omitted in this case.

@ When omitting the parameters in between parameters and designating
following parameter, the colons before the omitted parameters cannot be

"

:”. These can

omitted.
@® Timing This shows the timing chart of operations with these functions.
@® HNotes This explains notes on the use with these functions.
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@® Function In this mode, the controller is controlled from the personal computer, the
operation display panel, or the operation display pendant.

® Preparation Is preparation for RS-232C communication finished? Qg1 Preparation”

@ Operation In the RS-232C mode, registration of parameters and programs to the controller
is carried out from the personal computer, the operation display panel, or the
operation display pendant. Operation for installation is carried out in the RS-
232C mode.

@| Transmission |M Set the transmission mode to the RS-232C mode.

Mode Set the 1st parameter of the transmission mode

command (@5) to 0.
@5:0
< The PLC lamp on the front panel of the controller goes
out.

Besides the RS-232C mode, parallel

transmission mode is available as the

transmission mode. Usual operations are

carried cut in the parallel transmission mode.
' Qg3 Operation / Parallel Transmission Mode.”

CAUSION !

After connecting the PLC to the controller and when the controller is under
operation via the PLC control, during the programmed operation mode, DO NOT

use the TEACHING PENDANT. In the situation described above the commands,

sent via the TEACHING PENDANT for a program change are same times disregarded.
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This controller can control the DYNASERV, AC/DC servo motor, stepping motor, and
inverter. The DYNASERYV and the AC/DC servo motor are controlled in a servo system while
the stepping motor and the inverter are controlled in a non-servo system. Following describes the
control functions and setting of these devices.

¢ Servo System: Controlled in a closed-loop circuit using the signal fed back from the motor.

Commanded
position

¢ Non-Servo System :

Positioning |
control

Motor

Speed . | Current
control control
Velocity feedback Speed
conversion

Position feedback

Encoder signal

Controlled in an open-loop circuit without feedback.

Parameter setfing such as gain for the posifioning and speed coniroller is required for servo
system while non-servo system doesn’t require.

System

Motor Type

Control Parameter

DYNASERYV and AC/

Servo System To b t
b DC servo motor 0 bese
Stepping motor and
Non-Servo System | induction motor Not to be set

(inverter)

The servo system is grouped in two types of modes, the position mode and the velocity
mode, depending on whether the positioning controller part above is controlled from the driver
or from thr controller. The positioning controller driver shall be connected in the position
mode, and the speed controller driver or the speed controller part (interface must be available
in this case)of the positioning controller driver shall be connected in the velocity mode.

Maode Contrgl Function Block Diagram Device to Be Connected
MKIL Driver
Position Positio- Positioning controller
. Velocity Current .
g Mode ning driver
5 Control control.
pot Control
o
)
)
g MKII Driver * Positioning controller
o driver
@ Velocit itio-
MOdeY Po?mo Velocity Current « Speed controller part of
nin
Cont?ol Control control the positiening controller
driver
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There are two types of control parameters to be set for the controller. One is the parameter of
positioning control (positioning control parameter) and the other is that of speed control (velocity
control parameter). In the positioning instruction mode, all control parameters are used for
remote setting to the driver. In the velocity mode, speed control parameters are used for remote
setting, and positioning control parameters are used for control operations in the controller.

Mode Flow of Parameters

MKIT " Driver

1
1
A

Position Mode / -

Velocity control parameters
Positioning control parameters

MKII Driver

Positioning
Control

L
-

Velocity Mode I y P

L Velocity control parameters
Positioning control parameters

The standard specifications of the controller are as follows:

s The DYNASERV is set in the position mode.
e The AC/DC servo motor is set in the velocity mode.

CAUTION

Some part of this instruction manual explains the combination of the use of the
velocity mode for DYNASERV and the position mode for the AC/DC servo
motor. However, operation of this combination is available only for those
machines which are made so especially at the factory.
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Positioning Control Parameter in the Position Mode

(1)

@)

16))

COIN width switch A

The COIN width switch is effective on the axis control of the DYNASERYV, and is used to
set remotely the positioning alignment check width of the DYNASERYV driver.

The check width can be selected in 16 steps in the same way as for the switch setting of
the DYNASERYV driver.

For the remote setting with the COIN width switch, set the POSW switch of the
DYNASERYV driver to “0”, “4”, “8” or “C".

COIN switch :
The COIN switch enables or disables the positioning alignment check width with the (1)
COIN width switch.

fc remote switch

The fc remote switch is effective on the axes of the DYNASERYV, and is used, instead of
the switch of the driver, to set remotely the bandwidth of the positioning control loop of
the DYNASERYV driver. The setting value can be selected in 16 steps in the same way as
for the switch setting of the switch of the DYNASERYV driver.

For the remote setting with the fc remote switch, set the fc switch of the DYNASERV
driver to “0”.

Speed Control Parameter in the Position Mode

1)

(2)

Integral/ proportional control
This switch sets remotely on and off of the interface PACT contact to the driver.
Refer to the instruction manual of the driver for the operation logic and the meaning.

DC gain

This is effective on the axis control of the DYNASERYV, and is used, instead of the switch
of the driver, to set remotely the bandwidth of the positioning control loop of the P
(proportional) operation. When affected with a change of inertial force, this shall be set for
the best value at minimum inertial force,

(3) Integral reset switch

This switch sets remotely on and off of the interface IRST contact of the driver.
Refer to the instruction manual of the driver for the operation logic and meaning.
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Positioning Control Parameter in the Velocity Mode

Velocity feed forward

!
!
o| By :
-1 AT :
Position Position :
error proportional Velocity
limiter gain command |
1| * 16-bit +Y + i - Kr {61 1 |o
> = PO 1 Kpos DAL [ai(O-iVelocityl ol T 1 Lo >
Distributed 1-Z-t -k limiter P + + control JS S
zz"zf‘rt Multiplication |
Amount of velocity Kpy |
offset correction

DA2 5 Analog COIN Speed sensor gain

i
1
i
i
i
|
i
monitor 1
i
1
i
i
i
i
i
|

- Kpul |-

Position feedback

Position sensor gain

MKIL

: Driver
Digital Analog

(1) Position proportional gain control
Position proportional gain can be controlled with the position proportional gain control
and the rotary switch at the front of the axis board.
¢ TFirst, set coarse position proportional gain with the position proportional gain control
commands (@28). The values of the position proportional gain switch setting and the
corresponding gains are as follows:
Setting value Coarse gain
0 X 0.51
X1
X2
x4
X8
X16
X 32
T =64
¢ Then, adjust the gain finely with the rotary switch at the front of the axis board. This
adjustment is available either when the axis of the motor does not rotate or when the
axis of the motor is rotating. The range of setiing is in 16 steps, from 1/16 through
16/16.

(22 R BT I L I

(2) Input sensitivity voltage
The input sensitivity voltage (mV) means the voltage of 1lrps. Set the appropriate value for
this parameter because it is used when controlling axes using a feedback loop.

(3) Velocity feed forward
The amount of velocity feed forward can be adjusted with the velocity feed forward ratio
(%). The range of velocity feed forward setting is from 0 to 120 (%).
The desired amount of velocity feed forward cannot be obtained when the appropriate .
value has not been set for resolution of rotation of the motor and the input sensitivity
voltage.
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(4) Velocity offset correction swifch
The undesired analog voltage generated outside the speed loop is eliminated with the
velocity offset correction function. The velocity offset correction switch enables or disables
the velocity offset correction function. When enabled, speed correction is carried out when
rotation instruction is not given to the motor.
The rotation of the axis of the motor may become a little fluctuated when this switch
is set to enabled position (velocity offset correction function is enabled), compared with
when it is set to disabled position.

(5) Internal COIN width
The internal COIN width (p) means the COIN width for position feedback control from the
controller. After a rotation instruction is given to the motor, positioning alignment check
is carried out by comparing the internal COIN width with the positioning deviation of the
position feedback control.

(6) COIN switch ,
The COIN switch enables or disables the positioning alignment check which has been set
by the procedures of under (5) internal COIN width setting.

Velocity .Control Parameter in the Velocity Mode
(1) Integral/proportional operation control
This switch sets remotely on and off of the interface PACT contact to the driver.
Refer to the instruction manual of the driver for the operation logic or the meaning.

(2) Integral reset switch
This switch sets remotely on and off of the interface IRST contact to the driver.
Refer to the instruction manual of the driver for the operation logic or the meaning.

Following two monitoring functions are available for position feedback control of
the controller,
& Monitoring of over deviation of position
An error occurs when the amount of position deviation exceeds 32768 pulses.
¢ DMonitoring of over correction of speed
An error occurs when the value of speed correction exceeds +127mV for the
DYNASERV and +159mV for the AC/DC servo motor, with the speed
correction function enabled.
If an error occurs by meonitoring of over deviation of positioning or over correction
of speed, an error message is displayed and the servo control to the corresponding
axis will be turned off.

Conditions of alignment can be observed on an oscilloscope while position feedback
control is carried out with the controller. The lower 8 bits of the amount of
position deviation is output with plus or minus sign. '

However, if the amount includes the deviation of more than 8 bits (256 pulses or
more), the output does not correspond to the amount or it has no meaning.

® Output range : <*“1.4 Specifications (3) Connection Specifications”

® Qutput rate : 62.5mV per pulse

e Qutput pin : AOUT output terminal (Analog COIN outpui monitor)
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The following section describes the parameter setting of the motors of each type. Please skip
over the pages where you do not need fo read.
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@ Function This sets the parameters related to the DYNASERYV (position mode).

@ Operation In the following procedures, the operations of the commands with parameters of
each axis shall be carried out only for the parameters of the axis where the
DYNASERYV (position mode) is connected. Omit the other parameters.

@ Type of the
Motor

@ | Rotating Direction
of the Motor

W Set the motor type.

This command is a dedicated command to the
DYNASERV, and the related parameters are
automatically set.
The motor type command’s (@40) 1st parameter sets the
motor type of axis X, 2nd parameter sets that of axis
Y, 3rd parameter sets that of axis Z, and 4th
parameter sets that of axis W.
@40 ( :<Motor type of axis X (0-8) > ]
{ :<Motor type of axis Y (0-8) >)
{ :<Motor type of axis Z (0-8) >]
( : <Motor type of axis W (0-8) >)

iMlemo| Setting values of motor

type and contents Parameters automatically set
0: DM1**xB - Resolution of the motor (@55)
1:DM1##2A + Low feeding speed (@50)
2 DMB*x+B - High feeding speed (@51)
3:DM8++=A * Maximum feeding speed (@52)
4:DR1+++B - Jog feeding speed (@64)
5: DR1#*++E
6 : DR1s#xA
T:DR5+++B
8 : DRE*#+xA

M Set the rotating direction of the motor.

The rotating direction shall be the rotation of the axis
of the motor viewed from the top.
The motor rotating direction command’s (@37) 1st
parameter sets the rotating direction of the motor of
axis X, 2nd parameter sets that of axis Y, 3rd
parameter sets that of axis Z, and 4th parameter sets
that of axis W. Set “0” to designate (+) direction to CW
(clockwise direction)and set “1” t¢ CCW
(counterclockwise direction).
@37 ( :<Rotating direction of motor of axis X (0, 1)> )
( :<Rotating direction of motor of axis Y (0, 1) >)
( :<Rotating direction of motor of axis Z (0, 1) >)
( :<Rotating direction of motor of axis W (0, 1) >]
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@ [Servo Interlock | M Set the servo interlock switch.
Sw The servo interlock switch turns the servo control on
and off by the power on and off of the controller.
The initial 0 command's (@7) 1st parameter sets the
v servo interlock switch. Set to “0” to turn off the servo
control when power of the controller is turned on. Set
to “1” to turn on the servo control when power of the
controller is turned omn.
@7:0 or @7:1

@ |Power On (Servo |l Turn power to the servo motor on (servo on).

On and Off) When the servo control is set to off with the @ Servo
interlock SW setting above, the servo on/off command's
(@20) 1st parameter sets the power of axis X, 2nd
parameter sets that of axis Y, 3rd parameter sets that
of axis Z, and 4th parameter sets that of axis W.

Set “1” to turn on power.

@200 :1) C:1)C:12¢C:1)

II] Leave the SERVO ON/OFF (#3} input terminal set
to on. When the SERVQO ON/OFF (#3) input
terminal changes from on to off or vice versa, this
command has no effect, and the conditions of the
SERVO ON/OFF (#3) input terminal is used to set
all the parameters of every axis.

® Integral / M Set the integral/proportional control of the servo
Proportional Control | motor. The integral / proportional control controls on
and off of the interface PACT contact to the driver.
The integral / proportional control command’s (@21) 1st
parameter designates the integral/proportional control
of axis X, 2nd parameter sets that of axis Y, 3rd
v parameter sets that of axis Z, and 4th parameter sets
that of axis W. Setting “0” sets the switch open.
Setting “1” sets the switeh elosed.
@21 ( :<Integral/ proportional control of axis X (0, 1)>)
( :<Integral/proportional control of axis Y {0, 1)>)

( :<Integral/proportional control of axis Z (0, 1)>)
E:<Integrgl/proportional control of axis W (0, I)>) -

EIRefer to the instruction manual of the driver for
the logic and the meaning of the inferface PAC
contact.

Designation using the program:
G106 ( X <Integral/ proportional control of axis X {0, 1)>)
( Y <Integral/proportional control of axis Y (0, 1) >)
( Z <Integral/proportional control of axis Z (0, 1) >)
( W<Integral / proportional control of axis W{0, 1) >)
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® M Set the DC gain of the DYNASERV.
The DC gain command’s (@22) 1st parameter designates
the DC gain of axis X, 2nd parameter sets that of axis
Y, 3rd parameter sets that of axis Z, and 4th
parameter sets that of axis W. The DC gain differs
among the types of the motors.
@22 ( : <DC gain of axis X(0-7) > )
(:<DC gain of axis Y (0-7) >
(:<DC gain of axis Z (0-7) >)
(:<DC gain of axis W (0-7) >)

Designation using the program:
G107 { X<DC gain of axis X (0-7) > )
( Y <DC gain of axis Y (0-7) >)
( Z <DC gain of axis Z (0-7) >)
v ( W<DC gain of axis W (0-7) >

Setting value of the DC gain and the contents:
Type (0 to 3) of the Type (4 to 8) of the
motor (for DM series) motor (for DR series)
0: X1 0: X1
4:X10 1 X4
X7
X190
1 X13
: X16
: X19
1 X22

@ M Set the fc remote switch of the DYNASERV.

Normally, set “0” with this command because the
control band width is set and adjusted with the fc
switch on the front panel of the DYNASERV.
The fc remote switch command’s (@23) 1st parameter
designates the fc remote switch of axis X, 2nd
parameter sets that of axis Y, 3rd parameter sets that
of axis Z, and 4th parameter sets that of axis W.
@23 [ : <fc remote switch of axis X (0-15) > )
( :<fc remote switch of axis Y (0-15) >
( :<fc remote switch of axis Z (0-15) >)
( :<fc remote switch of axis W (0-15)} >

Designation using the program:
G104 { X <fc remote switch of axis X (0-15) > )
[ Y <fc remote switch of axis Y (0-15) >
( Z <fc remote switch of axis Z (0-15) >
( W<{c remote switch of axis W (0-15)} > ]

-1 O Ut o )
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COIN SW M Set the COIN switch.

The COIN switch selects whether or not to perform the
positioning alignment check.
The initial 1 command’s (@8) 4th parameter sets the
v COIN switch. Setting “0” disables the COIN function
and setting “1” enables the COIN function.
@8::::0 or @8::::1

Designation using the program:

G110 or G111

) M Set the COIN switch of the DYNASERV.
‘When the COIN function is enabled with procedure ®
COIN SW above, the COIN width switch command’s
(@24) 1st parameter designates the COIN width switch
of axis X, 2nd parameter sets that of axis Y, 3rd
parameter sets that of axis Z, and 4th parameter sets
that of axis W.
@24 [ :<COIN width switch of axis X (0-3) > )
( :<COIN width switch of axis Y (0-3) >)
[ :<COIN width switch of axis Z (0-3) >)
(:<COIN width switch of axis W (0-3) >)

A 4 Designation using the program:
G105 { X <COIN width switch of axis X (0-3)> ]
( Y <COIN width switch of axis Y (0-3) >)
( Z <COIN width switch of axis Z (0-3) >)
{ W<COIN width switch of axis W (0-3) >)

Setting values of the COIN width switch and
the contents:

POSW1 POSWO

0: H H
1: H L
2: L H
3: L L

@ [integral Reset| M Set the integral reset switch of the DYNASERV.
The integral reset switch turns on and off the interface
IRST contact to the driver.
The integral reset switch command's (@26) 1st
parameter designates the integral reset switch of axis
X, 2nd parameter sets that of axis Y, 3rd parameter
sets that of axis Z, and 4th parameter sets that of axis
W. Setting “0” sets the switch open. Setting “1” sets
the switch closed.
@26 { :<Integral reset switch of axis X (0, 1) > ]
( :<Integral reset switch of axis Y (0, 1) >)
{ :<Integral reset switch of axis Z (0, 1) >)
( :<Integral reset switch of axis W (0, 1) >3

|_T_|Refer to the instruction manual of the driver for
the logic and the meaning of the interface IRST
contact.
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@® Function

@ Operation

This sets the parameters related to the AC/DC servo motor (velocity mode).

In the following procedures, the operations of the commands with parameters of

each axis shall be

carried out only for the parameters of the axis where the

AC/DC servo motor (velocity mode) is connected. Omit the other parameters.

@ | Resolution of
the Motor

MW Set the resolution of the motor.

Note/

Set 4 times the encoder's resolution as the motor's resolution, because Fineserv

automatically reduces the parameter into 1/4.

The motor resolution command's (@55) 1st parameter
sets the resolution of the motor of axis X, 2nd
parameter sets that of axis Y, 3rd parameter sets that
of axis Z, and 4th parameter sets that of axis W.
@55 (:<Resolution of motor of axis X (0-999999999) > )
{ :<Resolution of motor of axis Y (0-999999999) >}
{ :<Resolution of motor of axis % (0-999999999) >)
( :<Resolution of motor of axis W(0-999999999) >)

@ | Input Sensitivity
Voltage

M Set the input sensitivity voltage (mV).
The input sensitivity voltage means the input voltage

of 1rps. The appropriate value shall be set because this
parameter is required for the positioning feedback
control.
The input sensitivity voltage command's (@62) 1st
parameter sets the input sensitivity voltage of axis X,
2nd parameter sets that of axis Y, 3rd parameter sets
that of axis Z, and 4th parameter sets that of axis W.
@62 ( : <Input sensitivity voltage of axis X (0-9999) >)
( :<Input sensitivity voltage of axis ¥ (0-8999) >)
{ :<Input sensitivity voltage of axis 2 (0-9999)>)
( :<Input sensitivity voltage of axis W(0-9999) >}

@ [Rotating Direction| Ml Set the rotating direction of the motor.

of the Motor

The rotating direction shall be the rotation of the axis

of the motor viewed from the top.
The motor rotating direction command’s {@37) 1st
parameter sets the rotating direction of the motor of
axis X, 2nd parameter sets that of axis ¥, 3rd
parameter sets that of axis Z, and 4th parameter sets
that of axis W. Set “0” to designate (+)direction to CW
(clockwise direction)and set “1” to CCW
{counterclockwise direction).
@37 ( :<Rotating direction of motor of axis X(0, 1}>]
( :<Rotating direction of motor of axis Y (0, 1) >)
( :<Rotating direction of mator of axis Z (0, 1) >)
{ :<Rotating direction of motor of axis W (0, 1) >)
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Servo Interlock
SwW

v

Power On (Servo
On and Off)

Integral / Proportional

Control

M Set the servo interlock switch.
The servo interlock switch turns the servo control on
and off by the power on and off of the controller.
The initial ¢ command’s (@7) 1st parameter sets the
servo interlock switch. Set to “0” to turn off the servo
control when power of the controller is turned on. Set
to “1” to turn on the servo control when power of the
controller is turned on.

@7:0 or @7:1

M Turn power to the servo motor on (servo on).
When the servo control is set to off with the @ Servo
interlock SW setting above, the servo on/off command’s
(@20) 1st parameter sets the power of axis X, 2nd
parameter sets that of axis Y, 3rd parameter sets that
of axis Z, and 4th parameter sets that of axis W.
Set “1” to turn on power.

@20(:1) C:1)C:13¢C:1)

l_T_'Leave the SERVO ON/OFF (#3) input terminal set
to on. When the SERVQ ON/OFF (#3) input
terminal changes from on to off or vice versa, this
command has no effect, and the conditions of the
SERVO ON/OFF (#3) input terminal is used to set
all the parameters of every axis.

M Set the integral/proportional control of the servo
motor. '
The integral / proportional control controls on and off of
the interface PACT contact to the driver. The integral/
proportional control command’s (@21) 1st parameter
designates the integral/proportional control of axis X,
2nd parameter sets that of axis Y, 3rd parameter sets
that of axis Z, and 4th parameter sets thaf of axis W.
Setting “0” sets the switch open. Setting “1” sets the
switch closed.
@21 ( :<Integral/ proportional switch of X axis(0, 1)>)
( :<Integral/ proportional control of axis Y (0, 1) >)
( :<Integral / proportional control of axis Z (0, 1} >)
( :<Integral/proportional control of axis W (0, 1) >)

mRefer to the instruction manual of the driver for
the logic and the meaning of the interface PAC
contact,

Designation using the program:
G106 ( X <Integral/ proportional eontrol of axis X (0, 1)> }
( Y <Integral/proportional control of axis Y (0, 1) =]
( Z <Integral/ propartional control of axis Z (0, 1) >)
{ W <Integral/ proportional centrol of axis W (0, 1) >)



Position
Proportional Gain

Speed Offset
Correction

M Set the coarse position proportional gain.

The position proportional gain control command’s (@28)
1st parameter designates the position proportional gain
control of axis X, 2nd parameter sets that of axis Y,
3rd parameter sets that of axis Z, and 4th parameter
sets that of axis W.
@28 [ :<Position proportional gain contrel of axis X (¢-7T)> }
( :<Position proportional gain control of axis Y (0-7) >)
{ :<Position proportional gain control of axis % (0-7) >)
{ :<Position proportional gain control of axis W (0-7) >)

Setting values of the position proportional gain
and the contents:
0:x0.5
1 X1
X2
1 X4
: X8
1 X16
1 X32
1 X64

=1 O O O N =

Setting values of the position proportional gain
can be adjusted finely in 16 steps from 1/18 to
16/16, using the rotary switeh located on the
front of the axis board. This fine-adjustment
can be carried out either when the axis of the
meotor is not rotating or when the axis of the
motor is rotating.

M Set the speed offset correction switch. The speed offset

correction switch corrects the undesired analog voltage
generated outside the speed loop. This switch is used to
select whether or not fo carry out the speed offset
correction.
The speed offset correction switch command’s (@29) 1st
parameter designates the speed offset correction switch
of axis X, 2nd parameter sets that of axis Y, 3rd
parameter sets that of axis Z, and 4th parameter sets
that of axis W. Setting “0” disables the switch. Setting
“1" enables the switch,
@29 { :<Speed offset correction switch of axis X (0, 1)>)
(:<Speed offset correction switch of axis Y (0, 1) >)
{ :<Speed offset correction switch of axis Z (0, 1} >)
{ :<Speed offset correction switch of axis W0, 1) >)
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© [COIN sSW B Set the COIN switch.

The COIN switch selects whether or not to perform the
positioning alignment check. :
v The initial 1 command’s (@8) 4th parameter sets the
COIN switch. Setting “0” disables the COIN function
and setfing “1” enables the COIN function.
@8::::0 or @8::::1

Designation using the program:

G110 or Glil

@ | internal COIN |l Set the internal COIN width (p) of the controller.

Width The internal COIN width means the COIN width when
positioning feedback control is carried out from the
controller. Alignment check is carried out depending on
the internal COIN width compared with the positioning
deviation of the positioning feedback control.

When the COIN function is enabled with procedure @
v COIN SW above, the internal COIN width switch
command’s (@59) 1st parameter designates the internal
COIN width of axis X, 2nd parameter sets that of axis
Y, 3rd parameter sets that of axis Z, and 4th
parameter sets that of axis W.
@59 ( : <Internal COIN width of axis X (0-32767) > }
( :<Internal COIN width of axis Y (0-32767) >)
(:<Internal COIN width of axis Z (0-32767) >)
( :<Internal COIN width of axis W (0-32767) =)

@ | Feed Forward | B Set the velocity feed forward ratio (%).
Ratio The feed forward ratio controls the amount of velocity
feed forward in a range of 0 to 120 {(%).
The velocity feed forward ratio command’s (@63) 1st
parameter designates the velocity feed forward ratio of
axis X, 2nd parameter sets that of axis Y, 3rd
parameter sets that of axis Z, and 4th parameter sets
that of axis W.
@63 ( : <Velocity feed forward ratio of axis X (0-120) >)
( :<Velocity feed forward ratio of axis Y (0-120) >)
( :<Velocity feed forward ratio of axis Z (0-120) >)
( :<Velocity feed forward ratio of axis W(0-120) >)

IIlThe desired amount of velocity feed forward cannot
be obtained when the appropriate values have not
been set by procedure @ Resolution of the motor
and procedure @ Input sensitivity voltage.
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@® Function

@ Operation

This sets the parameters related to the stepping motor.

In the following procedures, the operations of the commands with parameters of
each axis shall be carried out only for the parameters of the axis where the
stepping motor is connected. Omit the other parameters.

@

Resolution of
Rotation of the Motor

Rotating Direction
of the Motor

M Set the resolution (ppr) of rotation of the motor.

The motor resolution command’s (@55) 1st parameter
sets the resolution of rotation of the motor of axis X,
2nd parameter sets that of axis Y, 3rd parameter sets
that of axis Z, and 4th parameter sets that of axis W.
@55 [ : <Resolution of motor of axis X (0-999999999) > )
{ :<Resolution of motor of axis Y (0-999999999) >)
{ :<Resolution of motor of axis Z (0-999999999) >)
{ :<Resolution of motor of axis W (0-999999999) >)

M Set the rotating direction of the motor.

Servo Interlock
Sw

The rotating direction shall be the rotation of the axis
of the motor viewed from the fop.
The motor rotating direction command’s (@37) 1st
parameter sets the rotating direction of the motor of
axis X, 2nd parameter sets that of axis Y, 3rd
parameter sets that of axis Z, and 4th parameter sets
that of axis W. Set “0” to designate (+) direction to CW
(clockwise direction) and set “1” to CCW
(counterclockwise direction).
@37 ( :<Rotating direction of motor of axis X (0, 1)>)
{ :<Rotating direction of motor of axis Y (0, 1) >)
{ :<Rotating direction of motor of axis Z (0, 1} >)
( :<Rotating direction of motor of axis W (0, 1) >}

Set the servo interlock switch.
The servo interlock switch turns the servo confrol on
and off by the power on and off of the controller.
The initial 0 command’s (@7) 1st parameter sets the
servo interlock switch. Set to “0” to turn off the servo
control when power of the controller is turned on. Set
to “1” to turn on the servo control when power of the
controller is turned on,

@7:0 or @7:1
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@ |Power on {Servo | Turn power to the servo motor on (servo on).

on and off) When the servo control is set to off with the @ Servo
interlock SW setting, the servo on/off command’s (@20)
1st parameter sets the power of axis X, 2nd parameter
sets that of axis Y, 3rd parameter sets that of axis Z,
and 4th parameter sets that of axis W.
Set “1” to turn on power.

@20C :1) C:1) (:1)0C:1)

E]Leave the SERVO ON/OFF (#3) input terminal set
to on. When the SERVO ON/OFF (#3) input
terminal changes from on to off or vice versa, this
command has no effect, and the conditions of the
SERVO ON/OFF (#3) input terminal is used to set
all the parameters of every axis.
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@® Function This sets the parameters related to the inverter.

@® Operation In the following procedures, the operations of the commands with parameters of
each axis shall be carried out only for the parameters of the axis where the
inverter is connected. Omit the other parameters.

@ [Rotating Direction
of the Motor

A4

® | Servo Interlock
SwW

@ | Power On (Servo
On and Off)

M Set the rotating direction of the motor.

The rotating direction shall be the rotation of the axis
of the motor viewed from the top.
The motor rotating direction command’s (@37) 1st
parameter sets the rotating direction of the motor of
axis X, 2nd parameter sets that of axis Y, 3rd
parameter sets that of axis Z, and 4th parameter sets
that of axis W. Set “0” to designate (+) direction to CW
(clockwise direction)and set “1” to CCW
{counterclockwise direction).
@37 ( ;<Rotating direction of motor of axis X {0, 1)>)
( :<Rotating direction of motor of axis ¥ (0, 1) >)
(:<Rotating direction of motor of axis Z (9, 1) >)
( :<Rotating direction of motor of axis W (0, 1) >)

M Set the servo interlock switch.

The servo interlock switch turns the servo control on
and off by the power on and off of the controller,
The initial 0 command's (@7) 1st parameter sets the
servo interlock switch. Set to “0” to turn off the servo
control when power of the controller is turned on. Set
to “1” fo turn on the servo control when power of the
controller is turned on.

@7:0 or @T:1

Turn power to the servo motor on (servo on).

When the serve control is set to off with the @ Servo
interlock SW setting, the servo on/off command’s (@20)
1st parameter sets the power of axis X, 2nd parameter
sets that of axis Y, 3rd parameter sets that of axis Z,
and 4th parameter sets that of axis W. Set “1” to turn
on power.

@20{ 1) C:1)C:1)C:1)

[1]Leave the SERVO ON/OFF (#3) input terminal set
to on. When the SERVQ ON/OFF (#3) input
terminal changes from on to off or vice versa, this
command has no effect, and the conditions of the
SERVO ON/OFF (#3) input terminal is used to set
all the parameters of every axis.
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@® Note

IM PCB-01E

Rotating speed of the main axis compared with that of the inverter’s axis is
instructed in programmed operation or in MDI operation. Rotating direction
and analog speed can be set in a range of —~100 to +100%.

Qs Programming Language/main axis function”

@) Speed Output | M Readjust the maximum output voltage applied to the
Adjustment driver of the inverter’s axis which is factory-set to 6V
(100%). This maximum output voltage can be adjusted
between 6 and 10V,
When adjusted to 10V, 100% corresponds to 10V.
Adjustment can be carried out using the variable
resistor and the signal terminals, located at the
inverter axis controller on the front panel of the
controller. Adjustment procedures are as follows:
® Connect an oscilloscope to the <AQUT> (speed
instruction monitor) signal terminal and to the
<AGND> (analog ground) signal terminal.
¢ Adjust the <speed instruction output gain control>
for the desired maximum output voltage, while
observing the screen of the oscilloscope.

m___,__._ Speed instruction monitor terminal

/ 2323e
5@5 Adjustment variable register for speed instruction output gain
Dy
u“"e
{@E Adjustment variable register for speed instruction output offset
au;e“

Analog ground terminal




The motor has a special position called “mechanical origin™. Mechanical origin is the reference of all coordination
systems. Besides the mechanical origin, there is “mechanical coordination origin” which is the reference of operation when
controlling the motors from the controller. The mechanical origin never changes while the mechanical coordination origin
can change according to parameters.

The coordination system that this controller uses is determined by the four following elements in addition to the
mechanical origin.

§)]

@

(3

(4)

Offset value of origin return

The offset amount (p) of mechanical cocrdination origin position from mechanical origin position is called “origin
return offset value”. The origin return offset value is designated using the origin return offset value command
(@46). When setting the origin return offset value to 0, the mechanical origin position coincides exactly with the
mechanical coordination origin position.

Coordination value after origin return

The coordination value (p) of the mechanical coordination arigin return can be designated. Input of positioning
data is carried out using the coordination system determined by designating the coordination value. The
coordination command (@47) after origin return designates the coordination value of the mechanical coordination
origin position,

Input unit system
The unit system for inputting positioning data is called “input unit system”. The input unit system commands
(@41) designates the desired type of input unit system. There are four types of input unit system as follows:

@ Pulse input unit system

@ Degree input unit system

@ Division input unit system

@ Feeding length input unit system

Rotating direction of the motor .

The rotating direction (+}of the motor is factory-set to CW (clockwise)and the rotating direction (—)of the motor
is factory-set to CCW (counterclockwise). This setting of rotating direction is designated as normal setting.

This can be reversed using the moter rotating direction command (@37). In this case, (+) direction is for CCW
and (- ) for CW, and this setting is designated as reverse setiing,

This controller contrels in the five following coerdination systems.

8))]
(2)
3)
16
(5)

Mechanical coordination system r— Mechanical origin
Absolute coordination system 1 (3} Origin of the base coordination system
Base coordination system 1 (4} Origin of the encoder coordination system
Encoder coordination system Mechanical coordination origin
Programmed coordination system (1) Origin of the mechanical coordination system
(2) Origin of the absolute coordination system
Origin return offset value (5) Coordination value after origin return in the
programmed coordination system
—H
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Mechanical Coordination System

(1) Mechanical coordination system is a coordination system whose origin is the mechanical
coordination origin position.

{2) The current position display shows the coordination value of the number of output pulses
of axis feeding instruction, and the unit is in the number of pulses.

(3) The current position display is not cleared to 0 when the motor rotates once. It is
accumulated.

(4) This coordination system is affected by rotating direction of the motor. When rotating
direction of the motor is reversed, polarity changes and (+) direction is set for CCW
(counterclockwise) direction,

Absoclute Coordination System

(1) Absolute coordination system is a coordination system whose origin is the mechamcal
coordination origin position.

{2) The current position dlsplay shows the coordination value of output pulses of axis feeding
instruction, and the unit is in the number of pulses.

(3) This current position d15p1ay is cleared to 0 when the motor rotates once.

(4) This coordination system is affected by rotating direction of the motor. When rotating
direction of the motor is reversed, polarity changes and (4) direction is set for CCW
{counterclockwise) direction.

Base Coordination System

(1) Base coordination system is a coordination system whose origin is the mechanical
coordination origin position.

(2) The current position display shows the coordination value of the number of output pulses
of axis feeding instruction, and the unit is in the number of pulses. The displayed value is
16 times for the stepping motor’s axis compared with that for the other motors’ shaft.

(3) The current position display is not cleared to 0 when the motor rotates once. It is
accumnulated.

(4) This coordination system is affected by rotating direction of the motor. When rotating
direction of the motor is reversed, polarity changes and (+4) direction is set for CCW
(counterclockwise) direction.

Encoder Coordination System

(1) Encoder coordination system is a coordination system whose origin is the mechanical -
coordination origin position.

(2) The current position display shows the coordination value of the amount of feedback from
the encoder, and the unit is in the number of pulses. The displayed value is, however, the
base coordination value for the stepping motor.

(3) The current position display is not cleared to 0 when the motor rotates once. It is
accumulated.

(4) This coordination system is not affected by rotating direction of the motor. When up or
down pulse is mput polarity is (+)for up (increasing) direction. When phase A or phase B
1s input, polarity is (+)for preceding phase A input.

Programmed Coordination System

(1) Programmed coordination system is a coordination system whose origin value after origin
return is the mechanical coordination origin position.

(2} Coordination value and unit of the current pesition display is the same as the input unit
system.

(3) The current position display in the pulse input unit system and in the feeding length
input unit system is not cleared to ¢ when the motor rotates once. It is accumuiated.
However, it is cleared to 0 in the degree input unit system and divisien input unit system
when the motor rotates once.

(4} This coordination system is affected by rotating direction of the motor. When rotating
direction of the motor is reversed, polarity changes and (+) direction is set for CCW
(counterclockwise) direction.
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Origin Return Offset Value

(1) Origin return offset value is not affected by rotating direction of the motor,
(2) The origin return offset value is (+) when rotating direction of the motor is set for CW
{clockwise) direction. It is {—) when rotating direction of the motor is set for CCW

{counterclockwise) direction

<When Qrigin Return Offset Value is Positive®

CCW
(_)/ N AP

<When Origin Return Offset Value is Negative®

Origin return

Mechanical coordination origin

CW
(-+)

C
(

CwW

=) AP

CW
L (+)

AP :Origin Return Offset Value

Current Position Display in a Special Case

(1) The table below shows the stafus of the current pesition display in each coordination
system when power on or an error gceurs.
Mechanlcal Absolule Base Encoder Programmed
CoordInation Goordination Goordination Coordination GCoordination
System System System System System
Power on/off 0 0 0 0 0
Servo ofl 0 0 0 0 0
Reset command (@1) ’
No change No change No change No change No change
RESET (#10) input signal
RESET SW (front panel) 0 0 0 0 0
An error resulting in serve off 0 0 0 1) 0
An error not resulting in servo off No change No change No change No change No change
Clear position (G160 code}
— 0 0 0 0 0
Coordination system clear command (@4)
Origin retwrn operation Offset value | Offset value | Coordination
— 0 0 (@46) (@46) after origin
Hardware origin return (G27 code) return (@47)

(1) By setting the clear switch of the coordination system with inifial 1 command's (@8)
3rd parameter, all coordination systems will be set to 0 by reset command (@1) and
also by the RESET (#10) input signal,

(2) Concerning the values of the base coordination system of origin return operation and
hardware erigin return (G27 code), sign of the origin return offset value (@46) will be
reversed when rotating direction of the motor is reversed with the motor rotating
direction command (@37).
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This can designate the desired input unit system for positioning data input.
The following five input unit sysiems are available.

(1) Type 0

(2) Type 1 :

(3) Type 2 :

(4) Type 3 :

(8) Types 5

Pulse input unit system
This input unit system uses the number of pulses (p) for positioning data.

Degree input unit system
This input unit system uses angle (°) from the center of the motor for

positioning data.

Division input unit system

- This input unit system uses division number (dividing 360° by a setting

number) for positioning dafa,

Feeding length input unit system
This input unit system uses feeding length of the motor for positioning
data. Use for uni-directioal feeding application only.

Degree input unit system (1 rotation)
This input unit system is almost the same as that for Type 1. However, the
range is limited in 0° to 360°.

(B)Type 6 : Similar to type 3 with bi-directional capability
(Application includes leed-screw feeding etc.)
How to Designate '

(1) Setting through the RS-232C mode
@41 (:<axis X' input unit system type(0-5)>) (:<axis Y’ input unit system type (0-5)>)

(:<axis Z input unit system type (0-5)> ) (:<axis W input unit system type (0-5)>)

(2) Setting by using the program

Type Setting
Pulse input unit system Gi40 (X) (Y) (Z) (W)
Degree input unit system (multiple rotation) Gl41(X) (Y) (2) (W]
Division input unit system Gr4z (X) (YY) (Z) (W)
Feeding length input unit system G143 (X)) (YY) (Z) (W)
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" Degree Input Unit System (Multiple Rotation)

(1)
@)

3

(4)

The minimum setting unit is 0.001°. For example, the
value of 45° for axis X is X45000.

Absolute instruction (G890 code) and incremental
instruction (G891 code) can be used.

The input range of the absclute instruction is £360°
(+360000).

An error occurs if the value exceeds this range.

A positive (+) value is for normal rotation of the shaft,
and a negative (—) value for reverse rotation. For
example, with the current position set at 20° instructing
315° sets the axis at the 315° position by normal rotation.
Instructing —45° sets the axis also at the 315° position
but by reverse rotation,

270°

360°
(360"

4-27

180°

90°

The inpuft range of the incremental instruction can be exceeded *360° and retation with
this sefting is called “multiple rotation”. The current position is displayed in a range

within 360°. When it is at the 360° degree position, 0° is displayed.

(B) Software origin return (G28 code) sets the posifion to 0° with reverse rotation.
(8) When resolution of the motor cannot be divided out by the minimum setting unif, the
position will be set with the minimum error. The error is not accumulated.

Division input Unit System

1)
(2)

3)
(4)

(5)

(6)

The maximum division number for division input is 1024.
Absolute instruction (G20 code) and incremental
instruction (G91 code) can be used.

+ or — indicates the feeding direction of the shaft.

The maximum input for absolute instruction is the
division number (with sign) for division input. An error
occurs if the input exceeds the division number for
division input.

The input range of the incremental instruction can be
exceeded the division number for division input, and
rotation with this setting is called “multiple rotation”.
The current position is displayed in a range within the
division number for division input. When it is at the
same position as the division number for division input, 0
is displayed.

Software origin return (G28 code) sets the pesition to 0 with reverse rotation.
(7) When resolution of the motor cannot be divided out by the minimum setting unit, the
position will be set with the minimum error. The error is not accumulated.
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Feeding Length input Unit System

L

@

(3}

Feeding length factor is used for converting the input positioning data into the number of instruction pulse to the
maotor. In the coordination system determined by specifying the feeding length factor, inputting the positioning
data value the same as the feeding length factor rotates the motor once. Therefore, the feeding length factor shall
be set the same as the positioning data value for motor rotation of one time. For example, when the feeding
length factor of axis X is set to 1000, instructing “X1000” rotates the motor once.

Positioning data is converted into the number of instruction pulse to the motor, vsing the following formula.

Resolution of the motor (ppr)
Feeding length factor

Instruction pulse(p)= X positioning data

In case of roll feeding, setting the feeding length factor with the
following formula makes the positioning data the same as the length of
are of the drive roller’s circumference,
Feeding length factor=Ratic of the circumference of a circle to the
diameter (z) X Diameter (D) of the drive roller of the motor
Input unit of the positioning data is the same as that of the value for
“D" in the formula above.

For example:

where D=280mm and nD=n X 280: €

the unit is in mm, Feeding length

and, aD=mr X 280000:

the unit is in pm (0.001mm).

(4) When using a ball screw, setting the pitch (pm)of the ball screw for feeding length factor makes the positiening

data in rectangular coordinate system of the ball screws.

Motor

P (Pitch of the ball screw) Fe'eding length factor=Pum

Degree Input Unit System (One Rotation)

a}

(2)

3

)

5
(6

The minimum setting unit is 0.001° For example, the value of 45° for (3f§9°)
axis X is X45000.

Absolute instruction (G830 code) and incremental instruction (G91 code)
can be used.

The input range of the absolute instruction is 0° to 360°(0 to 360000)
An error gccurs if the degree value is more than 360° or if it is minus ogge 90°
{—). The position for 0° is the same as that for 360°. With the current
position set at 0° degrees, instructing 360° rotates the axis once. Then,

instructing 0° successively rotates the axis once again in reverse
direction.

The input range of the incremental instruction is £360°(X£360000).

The target value in this case is the input value plus the value of the current position, Therefore, an error occurs
when the total value is out of the specified range 0° to 360°(0 to 360000).

Software origin return (G28 code) sets the position to 0° with reverse rotation.

180°

When resolution of the motor cannot be divided out by the minimum setting unit, the position will be set thh
the minimum error, The error is not accumulated.

The difference of this degree input unit system of one rotation from that of multiple rotation is as follows:
There are two positions for one rotation, positien of 360° and that of 0°.
There is only one position for multiple rotation, so position of 360° is the same as that of 0°.
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@ Function

@ Operation

This input unif system uses the number of pulses (p) for positioning data.

O]

input Unit
System

M Set the input unit system in the pulse input unit
system.
The input unit system command’s (@41) 1st parameter
sefs the input unit system type of axis X, 2nd
parameter sets that of axis Y, 3rd parameter sets that
of axis Z, and 4th parameter sets that of axis W. Set
the parameter of the axis of the pulse input unit
system to “0”.

@410:0) (:0) (:0) (:0)
. Designation using the program:

Gi40(XJ) (YY) (Z) (W]
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@ Function

@ Operation

IM PCB-01E

This input unit system uses the angle from the center of the motor (°) for
positioning data,

@

Input Unit
System

M Set the input unit system in the degree input unit

system.

The input unit system command’s (@41) 1st parameter
sets the input unit system type of axis X, 2nd
parameter sets that of axis Y, 3rd parameter sets that
of axis Z, and 4th parameter sets that of axis W. Set
the parameter of the axis of the degree input unit
system fo “17.

@410:1) (1) (:1) (:1)

Designation using the program:
Gl41(X]) (Y] (z) (W)

mSetting for the degree input unit system of one
- rofation is: ’ : -
T@410:5) (5] (5] (:5)

Designation using the program is not available,



@® Function This input unit system uses the division number obtained by dividing 360° by

a setting number.

@ Preparation Is motor type registered?

Qg9 Operation for Installation/Type by type setting of the motor”
Is resolution of the motor rotation registered?

Qg2 Operation for Installation/Type by type sefting of the motor”

@ Operation ®| Input Unit
System

v

@ | The Number of
Divisions for
Division Input

M Set the input unit system in the division input unit

system.

The input unit system command’s (@41) 1st parameter
sets the input unit system type of axis X, 2nd
parameter sets that of axis Y, 3rd parameter sets that
of axis Z, and 4th paramefer sets that of axis W. Set
the parameter of the axis of the division input unit
system to “27,

@41{:2) (23 (2) (23

Designation using the program:
G142(X) (Y) (Z) (W)

Set the number of divisions of motor rotation.

The division input division number command’s (@56)
1st parameter sets the division numbers of division
input of axis X, 2nd parameter sets that of axis Y, 3rd
parameter sets that of axis Z, and 4th parameter sets
that of axis W.

Set the division number of division input as the
parameter of the axis of the division input unit
system.

@56 { :<The number of divisions for division input of axis X (0-1024)> )

{ ;<The namber of divisions for division input of axis Y (0-1024) >)
{ :<The number of divisions for division input of axis Z (0-1024) >}
(:<The number of divisions for division input of axis W(0-1024) >)

Designation using the program:

G101 [ X <The number of divisions for division input of axis X (0-1024)>)

( Y <The number of divisions for division input of axis Y (0-1024)>)
( Z <The number of divisions for division input of axis Z (0-1024)>)
( W<The number of divisions for division input of axis W (0-1024)>)
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@® Function This input unit system uses the feeding length of the motor rotation for

positioning data.

@ Preparation Is the motor type registered?
*4.2 Operation for Installation/Type by type setting of the motor”
Is resolution of the motor rotation registered?
Qg9 Operation for Installation/Type by type setting of the motor”

@® Operation @ Input Unit_
System

@ |Feeding Length
Factor

IM PCB-01E

M Set the input unit system in the feeding length input
unit system. -
The input unit system command’s (@41) 1st parameter
sets the inpuf unit system type of axis X, 2ad
parameter sets that of axis Y, 3rd parameter sets that
of axis Z, and 4th parameter sets that of axis W. Set
the parameter of the axis of the feeding length input
unit system to “3".

@41(:3) (:3) (:3) (:3]

Designation using the program:
Gl43(X) (YJ) (Z) (W)

M Set the feeding length factor of motor rotation.
Feeding length factor is used for converting the input
positioning data into the number of instruction pulse
to the motor. In the coordination system determined
by specifying the feeding length factor, inputiing the
positioning data value the same as the feeding length
factor rotates the motor once. Therefore, the feeding
length factor shall be set the same as the positioning
data value for motor rotation of one time.
The feeding length factor command’s (@60) Lst
parameter sets the feeding length factor of axis X, 2nd
parameter sets that of axis Y, 3rd parameter sets that
of axis Z, and 4th parameter sets that of axis W,
Set the feeding length factor as the parameter of the
axis of the feeding length input unit system.
@60 { :<Feeding length factor of axis X (1-999999999)> )
( :<Feeding length factor of axis Y (1-999999999)>)
{ :<Feeding length factor of axis Z (1-999999999)>)
( :<Feeding length factor of axis W (1-999999599)>)

Positioning data is converted into the number
of instruction pulse to the motor, using the
following formula.

Resolution of the motor {ppr}
Feeding length factor

Instruetion pulse(p)= X positioning data



Origin return operation is the movement of the motor to the mechanical coordination origin.
Origin return operation of the controller is determined with the two following types of
parameters.

1

(2)

Origin return direction

Direction of origin return operation is called “origin return direction”.

Origin return direction can be designated to normal direction (CW : clockwise rotation) or
reverse direction (CCW : counterclockwise rofation), using the origin return command {@30).

Origin return type

Types of practical origin return operation is called “origin return type”.

Origin return type can be selected from four following types, using the origin return type
command (@35).

@ Type 0 : This type detects the edge of the mofor origin signal by referring to the
edge of the origin proximate sensor from origin return direction.

¢ First, the edge of the origin proximate sensor is searched for at low
feeding speed to the origin return direction.

® When detecting the edge, decelerates and stops.

® Rotating reversely at very low speed until the origin proximate
sensor becomes out of detection.

® Then, rotating normally at very low speed for detecting the origin
proximate sensor.

® The edge of the motor origin signal is searched for and detected at
the minimum speed.

@ Type 1 : This type detects also the edge of the motor origin signal by referring to
the edge of the origin proximate sensor from origin return direction.
¢ Tirst, the edge of the overtravel sensor is searched for in the
opposite direction of origin return direction at low feeding speed.
¢ When detecting the edge, decelerates and stops.
¢ After that, origin return operation is carried out in the same way as
for Type 0.

@ Type 2 : This type detects the edge of the motor origin signal by referring to the
origin proximate sensor.

® First, the edge of the origin proximate sensor is searched for at low
feeding speed fo the origin return direction.

¢ When detecting the edge, decelerates and stops.

® Rotating normally at very low speed until the origin proximafte
sensor hecomes out of detection.

¢ The edge of the motor origin signal is searched for and detected at
the minimum speed.

@ Type 3 : This type detects also the edge of the motor origin signal by referring to
the origin proximate sensor.
® First, the edge of the overtravel sensor is searched for in the
opposite direction of origin return direction at low feeding speed.
¢ When detecting the edge, decelerates and stops.
e After that, origin return operation is carried out in the same way as
for Type 2.

CAUTION : —
When the operating axis are the AC/DC servo type of contz:ol. kindly do not use origin
types 2 & 3. Using these types 2 & 3 may induce positioning errors.
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Origin Return Operation of Origin Return Type 2

[ 4
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® Function

@ Preparation

@ Operation

IM PCB-01E

This registers the parameters related to origin return.

o [s the input unit system registered?

Direction

@| Origin Return | M
Type

®| Offset Value l.

<\“4.2 Operation for Installation/Input Unit System”

@[ Origin Return | M Set the origin return direction.

The origin refurn direction shall be the direction of the
movement of the origin return operation.
The origin refurn direction command’s (@30} 1st
parameter sets the origin return direction of the motor
of axis X, 2nd parameter sets that of axis Y, 3rd
parameter sets that of axis Z, and 4th parameter sets
that of axis W.
Set “0” to designate (+) direction to CW {clockwise
direction) and set “1” to CCW (counterclockwise
direction).
@30 ([ :<Origin return direction of axis X (0, 1)> ]
( :<Origin return direction of axis Y (0, 1)>]
( :<Origin return direction of axis Z (0, 1)>)
( :<Origin return direction of axis W (0, 1)}>]
Set the origin return type.
The origin return type shall be the type of the
movement of the origin return operation.
The origin return type command’s (@35) 1st parameter
sets the origin return type of axis X, 2nd parameter
sets that of axis Y, 3rd parameter sets that of axis Z,
and 4th parameter sets that of axis W.
@35 { :<Origin return type of axis X (0-3)> )
( :<Origin return type of axis Y (0-3)>]
( :<Origin return type of axis Z (0-3)>]
( :<Origin return type of axis W (0-3)>]
Set the origin return offset value (p).
The origin return offset value shall be the offset
amount (p) of the mechanical origin position from the
mechanical coordination origin position.
The origin return offset value command's (@46) 1st
parameter sets the origin return offset value of axis X,
2nd parameter sets that of axis Y, 3rd parameter sets
that of axis Z, and 4th parameter sets that of axis W.
@46 ( :<Offset value of axis X (—999999999-+995999999)> )
( :<Offset value of axis Y (—999599999- +995999999)>)
( :<Offset value of axis Z (~999999999- +999999999)> )
( :<Offset value of axis W (—999999599- +995995599)>)



® Note

@ Origin
Coordination

® Return
Completion SW

M Set the coordinate after origin return.
The coordinate after origin return determines the
position (mechanical coordination origin) after origin
return operation in the programmed coordination
system. Unit of setting and the input range depend on
the input unit system.
The coordination after origin return command's (@47)
1st parameter sets the coordination of axis X after
origin return, 2nd parameter sets that of axis Y, 3rd
parameter sets that of axis Z, and 4th parameter sets
that of axis W. _
@47 ( :<Coordination of axis X> )
{ :<Coordination of axis Y >)
{ :<Coordination of axis Z >)
{ :<Coordination of axis W>]
W Set the origin return completion switch.
Normally, origin return operation (explained later) shall
be carried out in the beginning of daily work.
Therefere, programmed operation (also explained later)
is carried out after the origin return operation. By
setting the origin return completion switch to enabled
condition inhibits the programmed operation before the
origin return operation.
The initial 0 command’s (@7) 2nd parameter determines
whether the origin return control is enabled or
disabled. Setting the parameter to ¢ disables the ]
switch. Setting the parameter to 1 enables the switch.
@T7::0or @7::1

In order to designate the origin return Type 2 or 3, searching speed of the
origin sensor set with the low feeding speed command (@50) shall be
appropriately slow so that the searching can be stopped when detecting the
origin sensor. If the speed is set too high and searching cannot be stopped at
the origin sensor position, an error message (errors 60 to 63) is displayed in the
mid-way of origin return operation, and the system is put in a halt.
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@ Function This sets the parameters related to feeding speed of the axis of the motor.

@® Operation ®| Jog Feeding | M Set the jog feeding speed (kpps).

Speed The jog feeding speed is the high jog feeding speed of
the jogging operation. The jog feeding speed
v command’s (@64) 1st parameter sets the jog feeding

speed of the motor of axis X, 2nd parameter sets that
of axis Y, 3rd parameter sets that of axis %, and 4th
parameter sets that of axis W.
@64 [ :<Jog feeding speed of axis X(1-1360)> )
( :<Jog feeding speed of axis Y (1-1360)>)
[ :<Jog feeding speed of axis Z (1-1360)>]
{ :<Jog feeding speed of axis W (1-1360)> )

@/| Low Feeding | Set the low feeding speed (kpps).
Speed The low feeding speed is different between the origin
return operation and the jog operation. The low
feeding speed of the origin return operation is the
feeding speed when the origin sensor is searched for.
The low feeding speed of the jog operation is the low
feeding speed when the jog operation is carried out.
The low feeding speed command’s (@50) 1st parameter
sets the low feeding speed of axis X, 2nd parameter
sets that of axis Y, 3rd parameter sets that of axis Z,
and 4th parameter sets that of axis W.
@50 [ :<Low feeding speed of axis X (1-1360)> )
[ :<Low feeding speed of axis Y (1-1360)>)
( :<Low feeding speed of axis Z (1-1360)>)
( :<Low feeding speed of axis W (1-1360)>)

) Maximum M Set the maximum feeding speed (kpps).

Feeding Speed The maximum feeding speed limits the speed of the
axis feeding by the contreller. This prevents the
rotating speed of the motor from becoming out of
centrol (it may happen by incorrect programming).
The maximum feeding speed is obtained from the
following formula.

Rated motor rotating speed (rps)
¥ Resolution of metor rotation(ppr)
1000

Maximum feeding speed (kpps) =

The maximum feeding speed command’s (@52) 1st
parameter sets the maximum feeding speed of axis X,
2nd parameter sets that of axis Y, 3rd parameter sets
that of axis Z, and 4th parameter sets that of axis W,
@52 { :<Maximum feeding speed of axis X{1-1360)> )
(:<Maximum feeding speed of axis Y (1-1360)>)
(:<Maximum feeding speed of axis Z (1-1360)>)
(:<Maximum feeding speed of axis W (1-1360)>}
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@ Notes

S|

1)

(2)

High Feeding | Set the high feeding speed (kpps).
Speed The high feeding speed is the feeding speed of fast

forward (GO0 code) instruction.
The high feeding speed is obtained from the following
formula.

High feeding speed (kpps) = Maximum feeding speed (kpps)

The high feeding speed command’s (@51) 1st parameter
sets the high feeding speed of axis X, 2nd parameter
sets that of axis Y, 3rd parameter sets that of axis Z,
and 4th parameter sets that of axis W.
@51 ( :<High feeding speed of axis X (1-1360)> )
( :<High feeding speed of axis Y (1-1360)>)
{ :<High feeding speed of axis Z (1-1360)>]
[ :<High feeding speed of axis W (1-1360)>)

Override | M Set the feeding speed override (%).

The feeding speed override means the values of all
feeding speed override except for the override value of
feeding speed for Operation @ Maximum feeding speed.
The feeding speed override command's (@69) 1st
parameter sets the feeding speed override of axis X,
2nd parameter sets that of axis Y, 3rd parameter sets
that of axis Z, and 4th parameter sets that of axis W.
@69 ( :<Feeding speed override of axis X (0-100)> )

( :<Feeding speed override of axis Y (0-100)>)

[ :<Feeding speed override of axis Z (0-100)>)

( :<Feeding speed override of axis W (0-100)>)

Use the motor type command (@40) in order to set automatically the jog
feeding speed (@64), low feeding speed (@50), maximum feeding speed
(@52), and high speed feeding speed (@51) of the DYNASERYV (positioning
instruction mode or speed instruction mode) axes. In order to set the
different values from those set automatically, carry out the operations @,
®, @, or @ above.

Instructing a feeding speed which exceeds the value set for the maximum
feeding speed displays an error message (error 58) on the personal computer,
the operation display panel, or the operation display pendant. In this case,
feeding speed follows the maximum feeding speed which has been set and
operation continues,
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Controlling the speed curve of the motor as desired is called “acceleration / deceleration
control”. The type of acceleration /deceleration control is called “acceleration/deceleration type”.
There are two groups of types of acceleration/deceleration as follows:

(1) Types 0 and 1: 3rd-order spline curve and frapezoid curve
For these types, acceleration/deceleration speed is controlled with the
speed curve of the motor so that it becomes 3rd-spline or trapezoid
curve.

(2) Types 2 to 11 : Cam curve
The cam curve means the acceleration curve of the motor. For these
types, acceleration/deceleration speed is controlled with the speed curve
of the motor. )

The following twelve types of “acceleration/deceleration type” are available.

(1) Type 0 :  3rd-order spline curve

(2) Typel :  Trapezoid curve

(3) Type 2 .  Modified sine wave curve

(4) Type 3 .  Modified trapezoid curve

(5) Type 4 :  Modified constant velocity curve

(6) Type 5 : Modlﬁed.const.ant velacity curve II User defined curve [ of Type 10 and curve Il of

(1) Type & : ’I‘rapecron ourve Type 11 can be created using the cam curve creation
@) Type 7 :  Trapecroid curve Il UTY in the tool box utility (optional).

©) Type 8 @ Trapecroid curve H_l Refer to “Instruction manual of cam curve
(10) Type 8 :  Constant acceleration curve creation utility” for creation of the user defined.
(11) Type 10 :  User defined curve I

carves | and II,

(12) Type 11 :  User defined curve Il

How to Designate the Desired Acceleration / Deceleration

(1) Designation through the RS-232C mode
@42 ( :<Acceleration/ deceleration type of axis X (0-11)> )
[ :<Acceleration / deceleration type of axis ¥ (0-11)> )
( :<Acceleration/deeceleration type of axis Z (0-11)> ]
[ :<Acceleration/ deceleration type of axis W (0-11)> ]

(2) Designation by using the program
G102 [ X < Acceleration /deceleration type of axis X (0-11)> )
[ Y <Acceleration/deceleration type of axis Y (0-11)> ]
[ Z <Acceleration/deceleration type of axis Z (0-11)> )
( W <Acceleration/deceleration type of axis W (0-11)> )

Acceleration / Deceleration Types 0 and 1
(1) Feeding speed instruection (F, A, B, C, and D
codes) of the program is to be designated with
frequency (kpps).

F value
(kpps)

SpeedT
Amount of
feeding

Time
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{2) Time of acceleration / deceleration (ms) is to be
designated by rise up feeding time for rotation SPeedT
of the motor of 1lrps, not by time of feeding for 1rps
rotation of the motor of the rated speed.

—_—
Time

Time of a;:e]eragonl
. deceleration (ms)
Acceleration / Deceleration Types 2 to 11 (Cam Curve)
(1) The following figures show the types of cam curves. Vm is a maximum speed of no-order.

Type 2 Type 3 Type 4 Type 5 Type 6
Modified Sine Modified Trapezoid Modified Constant Modified Constant Trapecroid Curve
Wave Curve Curve ‘ Velocity Curve Velocity Curve I
Vm=1.7596 Vm=2.0 Vm=1.5275 Vm=1.2753 Vm=2.1821
Speed] N
iSpeed 14|/ N Pt ’ / -
peed /T s Y I A / AY ‘\ / \\
accele- S o - 2 : T ¥
. ime \ ¢ N ! v ' /
ration] | cceloration S v __* v v \ 7/
A Yo
Type 7 Type 8 Type ¢
Trapecroid Curve I Trapecroid Curve il Constant Acceleration 1YPe 10 Type 11
curva User Defined User Defined
Vm=1.8459 Vin=2.0 Vm=2.0 Curve I Curve II

(2) Feeding speed (F, A, B, C, and D codes)

. . . Feeding 1 h: f sh
instruction of the program are to be defined in eeding length: area of shaded part

feeding time duration (ms). Speed T
Feeding
/ length7
7% |
- L. e d
- F value (ms) 1 Time

(3) Feeding speed can be obtained from feeding time duration using the following formula.
Feeding length (p)
Feeding time (s)
Therefore, a minimum feeding time duration which can be instructed with the program

can be obtained using the following formula.
Feeding length (p)
Maximum feeding speed (pps)

Feeding speed (pps)= X No-order maximum speed

Minimum feeding time (s)= X No-order maximum speed

(4) Cam curve unit system (The unit system of feeding time instruction)is normally specified
in ms. This can be multiplied by 10 or 100.

(5) Cam curve deceleration factor is the factor of deceleration when axis feeding stop signal
(emergency stop, reset, interlock halt, and error occurrence) is input. The larger the factor,
feeding speed is more decelerated.

(6) The minimum feeding time duration (ms) of a cam curve is the minimum feeding time
duration when axis feeding is restarted.

I PCB-01E



@ -Function This sets the acceleration/deceleration type of the speed curve of the motor to
3rd-order spline curve or trapezoid curve.

@ Preparation Is resolution of the motor rotation registered?
Qg2 Operation for Installation/Type by type setting of the motor”

@ Operation @ Acceleration/ | M Set the acceleration/deceleration type to 3rd-spline
Deceleration Type curve or trapezoid curve.
The acceleration/deceleration type command’s (@42)
1st parameter sets the acceleration/deceleration type
of axis X, 2nd parameter sets that of axis Y, 3rd
parameter sets that of axis Z, and 4th parameter sets
that of axis W.
Set the parameter of the axis to be set to 3rd-spline
curve to “0".
@42(:0) (:0) (:0).(:0)
v Set the parameter of the axis to be set to trapezoid
curve to “1”,
@42(:1) (1) (1) (:1]
Designation using the program:
G102(X0) (Y0) (Z0) (W) or
Gro2(X1) (Y1) (21) (W1)

@ | Acceleration/ |M Set the acceleration/deceleration time duration (ms).
Deceleration Time of acceleration/deceleration (ms)is to be
Time Duration designated by rise up feeding time for rotation of the
motor of 1rps, not by time of feeding for rotation of
the motor of the rated speed.
Designate time duration of acceleration/
deceleration of the DYNASERV using the
following formula.

2nxload inertial force
0.8 X Maximum torque of the motor

Acceleration/deceleration time duration (ms) =

The acceleration/deceleration time duration command’s
(@53) 1st parameter sets the acceleration/deceleration
time duration of axis X, 2nd parameter sets that of
axis Y, 3rd paramefer sets that of axis Z, and 4th
parameter sets that of axis W.
Set the acceleration/deceleration time duration as the
parameter of the axis to be controlled with 3rd-spline
curve or trapezoid curve.
@53 ( : <Acceleration /deceleration time duration of axis X (1-65535)>)
" [ 1< Acceleration/deceleration time duration of axis Y (1-65535)>)
[ :<Acceleration /deceleration time duration of axis 7 (1-65535)>)
( :<Acceleration/deceleration time duration of axis W (1-65535)>)
Designation using the program:
G103 ( X<Acceleration/deceleration time duration of axis X (1-65535)>)
{ Y <Acceleration/deceleration time duration of axis Y (1-65535)>)
{ Z <Acceleration/ deceleration time duration of axis Z (1-65535)>)
[ W< Acceleration/ deceleration time duration of axis W (1-65535)>)
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@ Function This sets the rotating speed of the motor to the acceleration/deceleration type
controlled with the acceleration curve of cam curve.

@ Preparation Is the motor type registered?
Qg2 Operation for Installation/Type by type setting of the motor”
Is resclution of the motor rotation registered?
4,2 Operation for Installation/T'ype by type setting of the motor”

@ Operation @®| Acceleration/ |M Set the acceleration/deceleration type to cam curve

Deceleration
Type

@[ Unit System |M

(types 2 to 11).
The acceleration/deceleration type command’s (@42)
1st parameter sets the acceleration/deceleration type
of axis X, Znd parameter sets that of axis Y, 3rd
parameter sets that of axis Z, and 4th parameter sets
that of axis W. Set the parameter of the axis to be set
to the desired cam curve to “2 to 117,
@42 ( :<Acceleration/deceleration type of axis X (2-11)>)
( :<Acceleration/deceleration type of axzis Y (2-11)>)
{ :<Acceleration/deceleration type of axis Z (2-11)>)
( :<Acceleration/deceleration type of axis W(2-11)>)
Designation using the program:
3102 ( X< Acceleration/deceleration type of axis X (2-11)>)
( Y <Acceleration/deceleration type of axis Y (2-11)>)
( Z <Acceleration/deceleration type of axis Z (2-11)>)
( W< Acceleration / deceleration type of axis W(2-11)>)

Set the cam curve unit system.
The cam curve unit system is effective on the axis
whose acceleration/deceleration is to be controlled
with cam curve.
The cam curve unit system selects the unit system of
feeding time duration instruction (F, A, and B codes of
the program). The unit system is specified normally in
ms. However, this can be multiplied by 10 or 100.
The cam curve unit system command’s (@43) 1st
parameter sets the cam curve unit system of axis X,
2nd parameter sets that of axis Y, 3rd parameter sets
that of axis Z, and 4th parameter sets that of axis W.
Set the parameter to “0” for selecting the normal unit
system.

@43(:0) (:0) €:0) (:0)
Set the parameter to “1” for the unit system of 10
times.

@43C:1) (1) (1) C:1)
Set the parameter to “2” for the unit system of 100
times.

@43(0:21 (23 (2] (2]
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Deceleration
Factor

Minimum Feeding
Time Duration

M Set the cam curve deceleration factor.

The cam curve deceleration factor is the factor of
deceleration when axis feeding stop signal is input.
The larger the factor, the speed is more decelerated.
This is effective on the axis whose acceleration/
deceleration is to be controlled with cam curve.
The cam curve deceleration factor command’s (@54) 1st
parameter sets the cam curve deceleration factor of
axis X, 2nd parameter sets that of axis Y, 3rd
parameter sets that of axis Z, and 4th parameter sets
that of axis W.
@54 (:<Cam curve deceleration factor of axis X (0-4095)> }
{ :<Cam curve deceleration factor of axis Y (0-4095)>)
( :<Cam curve deceleration factor of axis Z (0-4095)>)
(:<Cam curve deceleration factor of axis W (0-4095)>)

M Set the cam curve minimum feeding time duration

(ms).

The cam curve minimum feeding time duration is the
factor of minimum feeding time duration when axis
feeding is restarted. This is effective on the axis whose
acceleration /deceleration is to be controlled with cam
curve.

The cam curve minimum feeding time duration
command’s (@67) 1st parameter sets the cam curve
minimum feeding time duration of axis X, 2nd
parameter sets that of axis Y, 3rd parameter sets that
of axis Z, and 4th parameter sets that of axis W.

@67 ( :<Cam curve minimum feeding time duration of axis X(1-65535)>)

{:<Cam curve minimum feeding time duration of axis Y (1-65535)>)
(:<Cam curve minimum feeding time duration of axis Z (1-65535)>)

(:<Cam curve minimum feeding time duration of axis W (1-65535)>)



The synchronization control is to control, using the axis feeding instruction, the axis feeding
start timing with respect to fthe start signal input. The synchronization control function is
available with the programmed AUTO operation, programmed STEP operation, programmed
CONT operation, and MDI operation. The type of synchronization control is called
“synchronization type”. The following four synchronization types are available.

(1) Type 0:

(2) Type 1:

(3) Type 2:

(4) Type 3:

Synchronization disabled type
Axis feeding starts when the start signal is input.

Start delay synchronization type
Start of axis feeding is delayed by the registered time duration (synchronization
data) with respect to the start signal input.

Time synchronization type (Bffective on axis Y, axis Z, and axis W)

Start of axis Y, Z, or W feeding is delayed by the registered time duration
(synchronization data) with respect to the start signal input of X axis which
has heen driven by the start signal input.

Position synchronization type (Effective on axis Y, axis Z, and axis W)

Axis Y, Z, or W.{feeding starts when axis X is set at the registered position
(synchronization data) after the start signal input of axis X which was driven
by the start signal input has started.

III In the following operation modes, synchronization type (Types 1 to 3) are disabled,
and axis feeding starts in the operation mode of Type 0 (synchronization disabled

type).

(1) Origin return operation
{(2) Jog operation
(3) Origin calibration operation

How to Designate
(1) Designation through the RS-232C mode
© @44 ( :<Synchronization type of axis X (0, 1)> )

( :<Synchronization type of axis Y (-3)> )
( :<Synchronization type of axis Z (-3)> )
( :<Synchronization type of axis W (-3)> )

(2) Designation by using the program
@ Synchronization disabled type
G150 X)) (Y] (2] (W)
@ Start delay synchronization type
G151 [ X <Synchronization data of axis X (0-999999999)> )

( Y <Synchronization data of axis Y (0-999999999)> ]
{ Z <Synchronization data of axis Z (0-999939999)>)
( W <Synchronization data of axis W (0-999999999)> )

® Time synchronization type
(G152 { Y<Synchronization data of axis Y (0-999999999)> )

( Z <Synchronization data of axis Z (0-999999999)> )
( W <Synchronization data of axis W (0-999999999)> ]

@ Position synchronization type
G152 ( Y<Synchronization data of axis Y (0-999999999)> ]

( Z <Synchronization data of axis Z (0-999999999)> ]
( W <Synchronization data of axis W (0-999999999)> )
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Synchronization Disabled Type
(1) There is no condition of synchronization at
the start of axis feeding.

Start signal

(2) This type is selected in the fellowing

operation modes.
@ Origin return operation
@ Jog operation
@ Origin calibration operation

Speed

L
{
i
14
L
|
1
|
1

(3) Any other type selected is disabled and this type is enabled with the input of interlock
halt signal when start of axis feeding is ready in that (selected) synchronization type.

Start
¢))

Time
(1)

(2)

Delay Synchronization Type

Start delay time duration (ms)is used as the Start signal I

synchronization data.

Shaft feeding starts delayed by the
synchronization data, with respect to the
start signal input.

Synchronization Type

Delay time duration (ms) of axis feeding start
of axis Y, Z, or W is used as the
synchronization data.

Shaft feeding of axis Y, Z, or W starts
delayed by the synchronization data, with

respect to the axis feeding start signal of

axis X after the start signal has been input.

This function is effective on axes Y, Z, and
W.

Position Synchronization Type

(1)

(2)

Delay angle (°) of axis feeding start of axis
Y, Z, or W is used as the synchronization
data.

Shaft feeding of axis Y, Z, or W starts when
axis X Is the same as the synchronization
data with respect to the start signal inpuf of
axis X after the start signal input of axis X
was driven by the start signal.

This function is effective on axes Y, Z, and

W.
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1
(
1 [l
1 1
( 1
Speed ! !

<>

Start delay time duration (ms)

Start signal J
Speed of axis X —'—/_

1
1
1

. 1 if \
Speed of axis Y

|‘<““‘>‘|
Delay tinte duration of axis Y (ms)
1

1 1
T ——
Delay tima duration of axis Z (ms}
! I
ey
Delay time duration of axis W (ms)

Speed of axis Z

Speed of axis W

Delay angle of axis ¥ (°)
Dalay angle of axis Z{*)
Dalay angle of axis W (°)

Start signal

Speed of axis X " | """ -
o
) ao \
Speed of axis Y l :
]
1

Speed of axis Z

Speed of axis W




@ Function This starts axis feeding using the axis feeding instruction, with the start signal

input.

@ Operation @ |Synchronization
Type

@® Timing

Start signal r

M Set the synchronization type to synchronization
disabled type.
The synchronization type command’s (@44) 1st
parameter sets the synchronization type of axis X, 2nd
parameter sets that of axis Y, 3rd parameter sets that
of axis Z, and 4th parameter sets that of axis W.
Set the parameter of the axis whose synchronization is
te be disabled to “0”.
@440:0) (:0) (:0]) (:0)
Designation by using the program:
G150(X) (Y) (Z2) (W)

Speed
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@® Function This delays the start of axis feeding instructed by the axis feeding instruction
by the registered time duration with respect to the start signal input.

@ Operation @ |Synchronization |l Set the synchronization type to start delay
Type synchronization fype.
The synchronization type command’s (@44) 1st
v parameter sets the synchronization type of axis X, 2nd

parameter sets that of axis Y, 3rd parameter sets that
of axis Z, and 4th parameter sets that of axis W.

Set the parameter of the axis whose synchronization is
to be set fro start delay synchrenization type to “1”.

@44 (:1) (1) Cax) ()

@ |synchronization |l Set the synchronization data.
bPata The synchronization data of the start delay
synchronization type is designated by the start delay
time duration (ms).
The synchronization data command’s(@71) Ist
parameter sets the start delay time duration of axis X,
2nd parameter sefs that of axis Y, 3rd parameter sets
that of axis Z, and 4th parameter sets that of axis W.
Set the start delay time duration as the parameter of
the axis for the start delay synchronization type.
@71 ( ;<Start delay time duration of axis X (0-9999999399)> )
( :<Start delay time duration of axis Y (0-899999959)>)
( :<Start delay time duration of axis Z (0-999999999)>]
( :<Start delay time duration of axis W (0-999999999)>)
Designation by using the program:
G151 ( X<Start delay time duration of axis X (0-999999999)> )
( Y <Start delay time duration of axis Y (0-999999999)>)
{ Z <Start delay time duration of axis Z (0-999999999)>)
( W< Start delay time duration of axis W (0-999999999)>)

® Timing

Start signal }

1
1
I
]
Speed ; |
|

Start delay time duration (ms}
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@ Function Start of axis feeding of axis Y, Z, or W with axis feeding instruction is delayed
by the registered time duration (synchronization data), with respect to the start
signal input of the axis feeding of axis X. This is effective only on axes Y, Z,
and W.

@® Operation @ |Synchronization | M Set the synchronization type to time synchronization
Type type.

The synchronization type command's (@44} 2nd
parameter sets the synchronization type of axis Y, 3rd
parameter sets that of axis Z, and 4th parameter sets
that of axis W.

Set the parameter of the axis to be set for time
synchronization fype to “2”.

@44:0:23 (:2) (:2]

v

@ [Synchronization | M Designate the synchronization data.
- Data The delay time duration (ms)is to be used for
synchronization data of time synchronization type.
The synchronization data command’s (@71) 2nd
parameter sets the delay time duration of axis Y, 3rd
parameter sets that of axis Z, and 4th parameter sets
that of axis W.
Set the delay time duration as the parameter of the
axis for the time synchronization type.
@71: (:<Delay time duration of axis Y (0-999999999)> )
( :<Deiay time duration of axis Z (0-999999999)>)
{ :<Delay time duration of axis W (0-999999999)>]—
Designation using the program:
G152 ( Y <Delay time duration of axis Y (0-999999999)>)
( Z <Delay time duration of axis Z (0-999999999)>)
( W<Delay time duration of axis W (0-99999558989)>)

@® Timing

Start signal

L

1

] n/
Speed of axis X

%

Speed of axis Y :
Delz}y time duration of axis Y (ins)

1
Speed of axis Z : '

P ———
Delay time duration of axis Z (ms}
! 1
<
Delay time duration of axis W (s}

Speed of axis W
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@® Function Shaft feeding of axis Y, Z, or W with axis feeding instruction starts when axis
X becomes- the registered position (synchronization data) after axis feeding start
signal input of ‘axis X which was started with the start signal input. This is
effective on axes Y, Z, and W.

@® Operation @ | Synchronization | Bl Set the synchronization type to position

Type synchronization type.
The synchronization type command's (@44) 2nd
v parameter sets the synchronization type of axis Y, 3rd

parameter sets that of axis Z, and 4th parameter sets
that of axis W,

Set the parameter of the axis to be set for position
synchronization type to “3”,

@44:[:3]‘ (:3) (:3)

® |Synchronization | Ml Designate the synchronization data. _
Data The delay angle (®)is to be used for synchronization
data of position synchronization type. )
The synchronization data command’s (@71) 2nd
parameter sets the delay angle of axis Y, 3rd
parameter sefs that of axis Z, and 4th parameter sets
that of axis W.
Set the delay angle as the parameter of the axis for
the position synchronization type.
@71: ( :<Delay angle of axis Y (0- 999999999)> ]
( :<Delay angle of axis Z (0-899999999)>)
( :<Delay angle of axis W (0-999999999)>)
Designation by using the program:
G153 { Y <Delay angle of axis Y (0-999999999)> )
{ Z <Delay angle of axis Z (0-899999999)>)
{ W<Delay angle of axis W (0-99999999%)>)

@ Timing

Start signal J

Delay angle of axis Y{°)

Delay angle of axis Z{*)
Delay angle of axis W(*)

Speed of axis X "

Speed of axis Y

Speed of axis 2

Speed of axis W
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@® Function Rotation of the motor is decelerated and stopped when axis feeding of the
motor goes in the inhibit area (within a stroke limit).

@ Operation ®| Mechanical |H Register the enabled/disabled condition of the
Direction (~) overtravel processing function in mechanical limit (=)
direction.
The overtravel (—) direction command's (@31) 1st
parameter sets the enabled/disabled condition of axis
X, 2nd parameter sets that of axis Y, 3rd parameter
v sets that of axis Z, and 4th parameter sets that of axis
Ww.
Set to “0” to disable the overtravel processing function.
Set t0“1” to enable the overtravel processing function.
@31 ( :<Overtravel of axis X (0, 1)>]
[ :<Overtravel of axis ¥ (0, 1)>)
[ :<Overtravel of axis Z (0, 1)>)
( :<Overtravel of axis W (0, 1)>)

@| Mechanical |M Register the enabled/disabled condition of the ... -
Direction (+) overtravel processing function in mechanical limit (+)
direction.
The overtravel (+) direction command’s (@32) 1st
parameter sets the enabled/disabled condition of axis
X, 2nd parameter sets that of axis Y, 3rd parameter
v sets that of axis Z, and 4th parameter sefs that of axis
W.
Set to “0” fo disable the overtravel processing function.
Set to “1” to enable the overtravel processing function.
@32 ( : <QOvertravel of axis X (0, 1)> ]
( :<Overtravel of axis Y (0, 1}>)
( :<Overtravel of axis Z (0, 1)>)
( :<Overtravel of axis W (0, 1)>)

@| soft Limit |M Register the enabled/disabled condition of the soft
Direction (-) limiter processing function in (—)direction.
The soft limit (=) direction command’s (@33) 1st
parameter sefs the enabled/disabled condition of axis
X, 2nd parameter sets that of axis Y, 3rd parameter
v sets that of axis Z, and 4th parameter sets that of axis
W,
Set to “0” to disable the overtravel processing function.
Set to “1” to enable the overtravel processing function.
@33 [ :<Soft limit of axis X (0, 1)>)
( :<Soft limit of axis Y (0, 1)>]
( : <Soft limit of axis Z (0, 1}>)
{ : <Soft limit of axis W (0, 1)>1

M PCB-01E



IM PCB-01E

@ Soft Limit M Register the enabled/disabled condition of the soft
Direction (+) limiter processing function in (+) direction.
The soft limit (+) direction command’s (@34) 1st
parametfer sets the enabled/disabled condition of axis
X, 2nd parameter sets that of axis Y, 3rd parameter
v sets that of axis Z, and 4th parameter sets that of axis
W.
Set to “0” to disable the overtravel processing function.
Set to “1” to enable the overtravel processing function.
@34 { : <SBoft limit of axis X (0, 1)> )
( :<Boft limit of axis Y (0, 1)>)
{ :<Soft limit of axis Z (0, 1)>)
( :<Soft limit of axis W (0, 1)>]

® | Limit Value (~)| B Register the soft limit value of () direction.

The soft limit value (=) direction command's (@48) 1st

parameter sets the soft limit value of axis X, 2nd

parameter sets that of axis Y, 3rd parameter sets that

of axis Z, and 4th parameter sets that of axis W.

@48 (:<Soft limit value of axis X (—9998989999-+999999999)> )

[ :<Soft Limit value of axis Y (—999999999-+999998999)>)
( :<Soft limit value of axis Z (—999999999-+999899999)>)
-(:<Soft limit value of axis W (—999999999.+995999999)>)

© | Limit Value (+) | Bl Register the soft limit value of (+) direction.

The soft limit value (4 ) direction command’s (@49) 1st

parameter sets the soft limit value of axis X, 2nd

parameter sets that of axis Y, 3rd parameter sets that

of axis Z, and 4th parameter sets that of axis W.

@49 ( :<Soft limit value of axis X (—999999999-+999599599)>)

( :<Soft limit value of axis ¥ (—~999999999-+999999999)>)
( :<Soft limit value of axis Z (—-999999999-4—999999999)>]
( :<Soft limit value of axis W (—999999999- +9999998585)> )




Using the auxiliary functions (M code and O code)in the program, BCD 2-digit code signal and
strobe signal can be output to the sequencer and other external input and output devices. These
signals are used to control on and off from the external input and output devices. There are two
codes, M code and O code, of the auxiliary functions. When they are executed, M-output is sent to
the external devices. The M-code signal is output after completion of axis feeding. The O code is
output during axis feeding and after axis feeding. The output port for M code and that for O code
are M OUT 0 to 7 (#42 to #49) and they are the same for each code. Timing with the external
input and output devices can be adjusted using M ENABLE (#41) output terminal and M
ANSWER (#12) input terminal. ‘

Handshaking (communication using fiming-controlled signals) with these external input and
output devices is called “M output interface”.

M OQutput Interface
(1) The codes which can be used for the M output interface are M codes and O codes of the
auxiliary function. M codes consist of 2-digit codes of MO0 to M99. O codes consist of 2-
digit codes of OO0 to 099.

The other M codes available are M888 code and M999 code. However, these M codes
are to be used for branch function, and are not to be used for handshake of M

output. '
Q4.5 Programming L.anguage/Branch Function”

(2) The following M codes are used for a special purpose, in addition to be used for
handshaking to the external input and output devices. The initial 2 command (@9) enables
or disables M00, M01, and M30 codes.

@ MO0 : Program halt
The block instructed with the MO0O code is executed. Then, programmed
operation stops. Restart operation starts the programmed operation again.

@ MO01 : Optional stop
The same way as the MO0 code functions, the block instructed with the
MO1 code is executed. Then, programmed operation stops. Restart operation

starts the programmed operation again.

M30
@ Moz } :  End of program

These show the end of the program. Programmed operation stops.

(3) Either only the M code output (Mout signal) or both the M code and O code outputs (both
Mout and Oout signals) can be selected as the signal output of the M OUT 0 to 7 (#42 to
#49) output connector.

The output of these codes are a signal of BCD 2-digit code number.

--_F49 __ | ___ w48 | __ AT _ o F4E___|__ #45 | ___ #44 __ | #43___|_._#42_ |
M OUT M OUT M OQUT M OUT M OUT M OUT M OUT M OUT
7 6 5 4 3 2 1 0
[ J1 |
Upper 4bits Lower 4bits

BCD is abbreviated from binary coded decimal. BCD uses binary code for decimal
code. FEach digit of decimal code needs 4bits of binary code.

(4) The M ANSWER (#12) signal is the input signal of M completion to the M output signal.

During programmed operation and after M output is executed, the program is in standby
condition until the M ANSWER (#12) signal is input.
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@ Function This registers the parameter for M output interface.

@ Operation ® {M Output Type|M Register the M signal output type.

v

@ M Output |
Switch

@[ MO1 Switch |M

@ | MO0 Switch |H

® | M30 Switch |M

IM PCB-O1E

The operation mode command's (@6) 4th parameter
registers the M signal output type. Set to “0” to obtain
only the Mout signal. Set to “1” to obtain both the
Mout and Oout signals.

@6::::0 or @6::::1

Register the M output switch.
The M output switch enables or disables the M output
interface. When the M output interface is enabled,
timing of the sequencer or external input and output
devices can he adjusted, using the input and output
terminal.
The initial 2 command’s (@9) 1st parameter registers
the M output switeh. Set to “0” to disable the M
output. Set to “1” to enable the M output.

@9:0 or @9:1

Register the M01 switch.
The MO1 switch enables or disables the M01 code of
the program. The MO1 code is called “optional stop”.
The initial 2 command’s (@9) 2nd parameter registers
the MO1 switch. Set to “0” to disable the M01 code.
Set to “1” to enable the MO01 code.

@9::0 or @9::1

Register the M00 switch.
The MO0 switch enables or disables the MO0 eode of
the program. The MOO code is called “program stop”.
The initial 2 command’s (@9) 3rd parameter registers
the MO0 switch. Set to “0” to disable the MO0O code,
Set to “1” to enable the MO0 code.

@%:::0 or @I:::1

Register the M30 switch.
The M30 switch enables or disables the M30 code of
the program. The M30 code is called “end of program®.
The initial 2 command's (@9) 4th parameter registers
the M30 switch. Set to “0” to disable the M30 code.
Set to “1” to enable the M30 code.
@9::::0 or @9::::1
Be sure to add the MO02 code at the end of the
program when the M30 code is disabled. An error
occurs by ending the program with M30 code.



® Timing

< Qutputting Only Mout Signal®
Shaft feeding Completion of axis feeding

Speed T Amount of feeding .

- Time
Mout signal \/ M QUT > __MOUTO
Maximum : 10ms o ~ 10ms
M ENABLE signal ‘
-~ <
10ms 10ms S
M ANSWER signal

(1) M ANSWER signal is a level-sensing signal.
(2) Set M ANSWER signal to ON after M ENABLE signal is turned ON.
(8) Set M ANSWER signal to OFF after M ENABLE signal is turned OFF.
(4) Program does not proceed to the next block until M ANSWER signal is
turned QFF.

< QOutputting Both Mout and Oout Signals»

Shaft feeding Completion of axis feeding

Speed T Amount of
feeding
—Time
Qout signal ———-< 0 ouT > O OUT 0
—ﬁ—L—
Maximum : 10ms 7 | 10ms

UT 0
Mout signal |< M QUT >L

M ENABLE signal

M ANSWER signal

i_
=
5
:

F————2=M completion effactive tima duration

EI (1) M ANSWER signal is a edge-sensing signal.
(2} Set M ANSWER signal to ON after Mout signal is output.

Mout signal ——< M OUT >——

. Enabled
M completion -

effective time duration ~

(3) Program does not proceed to the next block until M ANSWER signal is
turned OFF.
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This controller can be used in a variety of operation modes.
The seven following operation modes are available.
(1) Mode ¢ : Origin return operation
Determines the mechanical coordination origin which is the reference of
positioning.

(2) Mode 1 : Programmed AUTO operation
Executes the designated program from the beginning to the end.

{3) Mode 2 : Programmed STEP operation
Executes the designated program block by block from the beginning to the end.

(4) Mode 3 : Programmed CONT operation
Executes the designated program from the beginning to the end repeatediy.

(5) Mode 4 : Jog operation

Executes jog feeding to the motor.

(6) Mode 8 : Origin calibration operation

Measures the distance (the number of pulses) between the edge of the origin
proximate sensor and the edge of the motor origin signal.

(7) Mode 10 : MDI operation

Inputs the program by 1 block and executes that block of the program.

m Operation modes 0 to 4 are used during movement. Refer to the following sections.
X\ “4.3 Operation/ Origin Return Mode”
A “4.3 Operation/Programmed AUTO Mode”
A “4.3 Operation/Programmed STEP Mode”
< “4.3 Operation/Programmed CONT Mode”

N w43 Operation/Jog Mode”

How to Designate

(1) Designation through the RS-232C meode

@6 : < Operation modes (0-10)>

(2) Designation through the parallel transmission mode

\ __#9_ | #8__ | _#7__ | _#65__
MODE 3 |MODE 2|MODE 1|MODE 0
Origin return operation No No No No
Programmed AUTO operation No No No Yes
Programmed STEP operation No No Yes Ne
Programmed CONT operation No No Yes Yes
Jog operation No Yes No No
Crigin calibration cperation Yes No No No
MDI operation Yes Na Yes No

IM PCB-01E

Yes : Signal ON
No :Signal OFF



Origin Return Operation
(1) This is the operation to determine the mechanical coordination origin which is the
reference of positioning. This shall be done daily at the beginning of operation.
(2) Width (mm) of the origin sensor shall be in accordance with the following formula.

Searching speed of origin sensor (kpps)
Resolution of the motor (ppr)

¥ circumference of the motor axis
(mm/r)

Width of origin sensor{mm)=30(ms)X

III The low feeding speed command (@50) registers searching speed (kpps)of the origin sensor.

(3) For origin return operation of origin return types 2 and 3, searching speed to the origin
sensor shall be appropriately low so that operation can stop as desired by detecting the
origin sensor.

(4) Origin calibration value (p) shall be set to 750 pulses or more. Or1g1n calibration value
means the distance between the edge of the origin proximate sensor and the edge of the
mofor origin signal. Origin calibration value shall he measured with origin calibration
operation.

Programmed Operation
(1) Operation of mechanisms according to the program is called “programmed operation”. The
three following programmed operations are available.
@ Programmed AUTO operation
@ Programmed STEP operation
@ Programmed CONT operation
(2) Creating a program is called “programming”. Programming is necessary before starting
programmed operation. Programming can be carried out using the personal computer,
operation display panel, or operation display pendant. Created program shall be stored in
the controller.
Qeg.9 Operation for Installation/Managing Programs”
(3) Following procedures are followed by in order to change the mode of operation from
programmed operation to another operation mode.
® Changing at the end of the program
In programmed AUTO operation, go to the end of the program, and then change.
In programmed STEP operation, step to the end of the program, and then change.
In programmed CONT operation, change to the programmed AUTO operation, go
to the end of the program, and then change.
@ Stopping programmed operation in the mid-way of programmed operation and
changing to another operation mode
Stop the programmed operation in the mid-way of operation using the RESET
(#10) signal, and then change.

(4) It is possible to change to another programmed operation during a certain programmed
operation,

Origin Calibration Operation

(1) Origin calibration operation is used to measure the distance between the edge of the
origin proximate sensor and the edge of the motor origin signal.

(2) The points to be measured by origin calibration operation differs from one origin return
type to another. First, set the origin return type. Then, start origin calibration operation.

(3) Check the measured result of origin calibration value (p), using the message command
({@0).

(4) Set the origin calibration value (p) to 750 pulses or more. If it is less than 750, align the
mounting position of the origin proximate sensor, and then measure the number of pulses
again.

(6) Feeding (rotation) of the motor with origin calibration operation is very slow. So,
measurement shall be started close to the origin proximate sensor.
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@® Function Origin calibration value means the distance between the edge of the origin
proximate sensor and the edge of the motor origin signal. Adjust the position of
the origin proximate sensor so that origin calibration value (p) shall be set to
750 pulses or more,

@ Preparation s origin return direction registered?
Qg2 Operation for Installation/Input Unit System”
Is origin refurn type registered?
Qg2 Operation for Installation/Origin Return Parameters”

@ Operation
@ Operation B Set the operation mode in the origin calibration
Mode operation.
v Set the operation mode command’s (@6) 1st parameter
to “8”.
@6:8

@ |Start_of Axis X|M Start the origin calibration operation of axis X.
_ Set the start command’s (@3) 1st parameter to “1”.
v @3:1
@ | competion of axis X | > This starts feeding by the motor, and measures the
origin calibration value of axis X. Then, operation

b4 .
automatically stops.
@ Measured B Read the measured origin calibration value of axis X.
Value Set the message command’s (@0) 1st parameter to “86”.
@0:86 -
The read measured origin calibration value of axis X is
displayed on the screen of the personal computer
terminal.
A 4 If the read value is less than 750, readjust the

position of the origin proximate sensor, and
then go back to step @ Start of axis X.
©| Start of Axis Y | B Start the origin calibration operation of axis Y.

Set the start command’s (@3) 2st parameter to “1”.
Y
@3::1 :
® [ Completion of Axis Y |<> This starts feeding by the motor, and measures the
v origin calibration value of axis Y. Then, operation
automatically stops.
@ Measured M Read the measured origin calibration value of axis Y.
Value Set the message command’s (@0) 1st parameter to “86”.
@0:86
4 The read measured origin calibration value of axis Y is
displayed on the screen of the personal computer
terminal,

If the read value is less than 750, readjust the
position of the origin proximate sensor, and
then go back to step @ Start of axis Y.
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@ Timing

® Notes

4-59

IStart of Axis ZI B Start the origin calibration operation of axis Z.
Set the start command’s (@3) 3rd parameter to “1”.
A @3:::1

® | Compietion of | <> This starts feeding by the motor, and measures the
Axis Z origin calibration value of axis Z. Then, operation
automatically stops.
© Measured M Read the measured origin calibration value of axis Z.
Value Set the message command’s (@0) 1st parameter to “86".
@0:86

The read measured origin calibration value of axis Z is
displayed on the screen of the personal computer
A terminal.
If the read value is less than 750, readjust the
position of the origin proximate sensor, and
then go back to step @ Start of axis Z.
@ | start of Axis W | Ml Start the origin calibration eperation of axis W.
Set the start command’s (@3) 4th parameter to “1”,

M @3::::1
@{ Completion of |<> This starts feeding by the motor, and measures the
Axis W origin calibration value of axis W. Then, operation
A automatically stops.
® Measured M Read the measured origin calibration value of axis W.
Value Set the message command’s (@0) 1st parameter to “86”.
@0: 86

The read measured origin calibration value of axis W
is displayed on the screen of the personal computer
terminal.
El If the read value is less than 750, readjust the
position of the origin proximate sensor, and
then go back to step @ Start of axis W.

. ZDon’t ] - Don’t
X-Axis Select Zecare :
FAtatd

4

4
1
1
1
1

i

START -, :

Input 10ms or more":'<_—>'| E
:Don't A '

MODE 0-3  ‘care % Mode 8 i

! i |

[}

-

\ i
/ |
Output | BUSY :

Process completed
- :

10ms or less —H€—>

(1) Feeding (rotation) of the motor with origin calibration operation is very
slow. So, measurement shall be started close to the origin proximate sensor.

(2) The point to be measured for obtaining origin calibration operation value
differs from one origin return type to another. First, set the origin return
type. Then, start origin calibration operation.
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@ FEunction

@ Preparation

@ Operation

@® Note
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This is executed by entering a block of the program.

Is servo set to ON?

Qyqo Operation for Installation/Type by type setting of the motor”

@ Operation W Set the operation mode in the MDI operation.

Mode Set the operation mode command's (@6) 1st parameter

v to “10”.

@6:10
@] Starting | M Load the program.
. Load a block of the program using the keyboard.
4 <> When loading of the program is completed, MDI
operation starts automatically.

3| Ending 1O That block of the program is executed, and operation

stops automatically. ‘
In order to continue MDI operation, go back to step @
Start.

MDI operation cannot be controlled in parallel transmission mode.




An instruction using NC language -is given to the controller, and operates the servo motor
and other devices. A set of instruction is called “program”. Creating a program is called
“programming”. Programming is carried out using the personal computer, operation display panel,
or operation display pendant. The programs created are to be stored in the controller.

The controller has a program management function. With this function, 128 types of programs
can be managed using numbers. The four following types of program management operations are
available,

(1) Reading programs : Reads the registered programs on the personal computer,

operation display panel, or operation display pendant. '

(2) Registering programs : Registers the program created with a designated program

number in the controller.

(3) Deleting programs : Deletes the undesired program.

(4) Listing programs :  Lists the registered program.

Reading Programs
(1) Using the RS-232C mode, 128 types of programs (program number 1 to 128) can be read.
(2) Using the parallel transmission mode, 99 types of programs (program number 1 to 99) can
be read. :
The programs whose numbers are 100 to 128 and stored using the RS-232C mode cannot
be read using the parallel transmission mode.

Registering Programs
(1) Total memory capacity of the program area is 32K-bytes (about 32000 characters). Up to
128 types of programs can be managed. However, if a program is created using 32000
characters, there is no memory space and another program cannot be created.
(2) The number of blocks of a program is not limited. However, it is confined to the space of
memory capacity. ;

Listing Programs
(1) When designating 1 to 128 for program numbers, status of the designated programs are
listed. When 0 is designated (or the number is omitted), status of all the programs are
listed.
For example, designating “0” for the program number lists the following.

Program number (In order of registration)

The number of registered blocks

©17:0 v ¥ Start position of characters in the program area
lP I"Dg# 1| |#bk 5 ”ST. 1| [en 41|-<——-—- End position of characters in tbe
prog# 2 #bk 19 st 42 en 181 prograin ared

prog# 10 #bk 11 st 182 en 265
prog# 3 #bk 8 st 266 en 328

1 3 - The total number of characters registered
[file 4/128| |size 328/32000] ot pmber of cha

; The total number of programs registered (Up to 128 pmgrams)
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@ Function This reads the registered programs on the personal computer, operation display
panel, or operation display pendant.

@ Preparation s program registered? Qg 2 Operation for Installation/Saving Programs”

@ Operation @

Starting to
Read

M Designate the program number, and start reading the
program,

v

The program number is designated with 1st
parameter, and reading is started using the program
read command (@14).
@14 : <Program number (1 to 128)>
< Starts loading of the designated program.

@|

Ending

IO When loading of the designated program is complete,

M PCB-01E

program reading ends automatically,




4-63

@® Function This creates a program with the designated number, and registers the program
in the confroller, with the designated number.

@® Operation @[ Starting to | B Designate the desired program number, and start
Register registration of the program.
The program number is designated with 1st
parameter, and registration is started using the
A\ program registration command (@15).
@15 : <Program number (1-128) >
< 1t is ready to type the desired program.

@| Creating | M Enter the program.
The desired program can be entered block by block

Y using the keyboard.
Q| Ending | M End the registration of the program.
Type as follows from the keyboard.
END

> Operation exits from the program input status.

@® Note Once the controller is set in the program input status by the program
' registration command (@15), any characters entered from the keyboard are
regarded as a part of the program until you finish the registration of the
program and exit from the program. If you use a command before ending the

program regisiration, the command is regarded as a block of the program.
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@ Function

@ Preparation

@® Operation
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This deletes the programs which are not necessary.

Is program registered? Q4.2 Operation for Installation/Saving Programs”

®| Starting to
Delete

@] Ending

M Designate the program number with which you want
to delete the program, and start deletion.
The program number is designated with 1st
parameter, and deletion is started using the program
deletion command (@16).
@16 : <Program number (1-128)>
< This starts deletion of the designated program.

IO When the designated program has been deleted,

operation of program deletion ends automatically.




@® Function This lists the status of the registered programs.

@ Preparation Is program registered? <A%4.2 Operation for Installation/ Saving Programs”

@ Operation @ |Starting to Listl M Designate the desired program number, and start to
list the programs.
The program number is designated with 1st
parameter, and listing is staried using the program
list command (@17).
To list the status of a program, designate the program
number of that program to 1st parameter. To list the
v status of all the registered programs, designate “0” (or
omit parameter designation).
@17 : <Program number (1-128)>
{ This starts transferring of the designated program or
all the programs to be listed.

| Ending |G When the designated program or all the programs
) have been fransferred, operation of program listing
ends automatically.
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This section explains functions, notes, and how to operate the controller.

Operation is carried out normally in the parallel transmission mode. So, how to operate is
explained mainly in the parallel transmission mode. However, the contreller can be operated in
the RS-232C mode. Operation in the RS-232C mode is explained only by using command

descriptions.

How to Read the Explanations of Operation

@® Function
@ Preparation

@ Operation

@® Timing

® DNote

IM PCB-01E

Desecribes the function of operations simply.
Explains necessary preparation before using the function.

Describes how to use the function in detail.
Description conventions of parallel transmission mode are as follows:
(1) The number that follows “#” is the pin number of connector <CN1> of
the controller.
(2) The name of the signal assigned to the pin is shown in the raw below
the pin number in tables.
(3) In tables, “ON”" means that the signal is to be set to ON, and “OFF”
means that the signal is to be set to OFF,

Shows the timing chart of operations of the function.

Explains notes on the use of the function.




\\Raraliel\ra M\

. Function This operates the controller through the parallel transmission line or the
' switches.

@ Preparation Are parameters and programs registered? K42 Operation for Installation”

® Operation Using the parallel transmission mode, each operation of the motor can be

controlled from the sequencer or the switches. Operation is normally carried

out using the parallel transmission mode.
@®[ Transmission | Set the transmission mode in the parallel transmission
Mode maode.

Set the transmission mode command’s (@5) 1st

parameter to “1”.

@5:1
<> The PLC lamp on the front panel of the controller
lights up.

Besides the parallel transmission mode, the RS-232C mode is
available. Operation for installation shall be carried out using

the RS-232C mode.
g2 Operation for Installation”
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@® Function

® Notes

@ Operation
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This determines the mechanical coordination origin which is the reference of positioning.
In order to determine the origin, the origin sensor and the origin pulse output(Z phase output)from
the motor are used,

Is origin return direction registered?

“4.2 Qperation for Installation/Qrigin Return Parameters”
Is origin return type registered? “4.2 Operation for Installation/Qrigin Return Parameters”
Is origin return ofiset value registered?

“4.2 Operation for Installation/Origin Return Parameters”
Is coordination after origin return registered?

“4.2 Operation for Installation/Origin Return Parameters”
Is origin sensor search speed registered?

“4.2 Operation for Installation/Feeding Speed Parameters”
Is resolution of the motor registered?

“4.2 Operation for Installation/Type by Type Setting of the Motor™

M Set the operation mode to origin return mode,
This operation mode can be designated by the following MODE 0 to
3(#6 to #9)signals combination.
v [ #5 ]_#8_]_#1_| #6
MODEMODE|MODE|MODE
3 2 1 0
OFF | OFF | OFF | OFF

@ Operation
Mode

® | Selection of Origin M Select the axis subject to the origin return operation.

Return Axis Any number of axes, one or four, can be selected at the same time
for origin return operation, Use the X-AXIS SELECT (#14), Y-AXIS
SELECT (#15), Z-AXIS BELECT (#16), and W-AXIS SELECT (#17)
signals to select the desired axes.
The X-AXIS SELECT (#14) signal selects axis X,
b A N #id ]
X-AXIS SELECT
ON
The Y-AXIS SELECT (#15)signal selects axis Y.
_____ 15 ___ |
Y.AXIS SELECT
ON
The Z-AXIS SELECT (#16) signal selects axis Z.
_____ 16 ___
Z-AXIS SELECT
ON
The W-AXIS SELECT (#17) signal selects axis W.
_____ #1T____ ]
W-AXISSELECT
ON
@ I Starting ll Start the origin return eperation.
The START (#4) signal starts the origin return operation.
A [_#4_] :
START
ON
@ I Ending |<> The motor starts rotating and the origin of the axis selected in step

@ Operation is determined. Then, operation ends automatically.




@® Timing

@® Note

4-89

/
:.«Bonit b

X-Axis Select are
[ANFPITE

START

,’ﬁon;t .

fcare ¢
FFFFIEIN

Input

Qutput | BUSY

10ms or less —f-e—ﬁ

/Prucess completed
k4

For operation of origin return type 2 and 3, designate an appropriately low
searching speed to the origin sensor so that the motor can stop as desired by

detecting the origin sensor.

If you designate the speed with which the origin sensor cannot stop at the
origin sensor, an error message (errors 60 to 63) is displayed during origin

return operation and operation stops.
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O Mode  E

@® Function Executes the designated program to the end of the program (M30 code).

@ Preparation Is servo turned ON?
: Qeq 2 Operation for Installation/Type by {ype setting of the motor”
Is program registered? <A“4.2 Operation for Installation/ Registering programs”

@ Operation @[ Operation M Set the operation mode in the programmed AUTO

Mode mode. .
This operation mode can be designated by the
A 4 following MODE 0 to 3 (#6 to #9) signals.

L A9 #8_ 1 _#T_| #6
MODE|MODE|MODEMODE

3 2 1 0
OFF | OFF [ OFF | ON

@ Program M Select the desired program number.

Number The range of the program numbers which can be
designated is 1 to 99 of 2-digit BCD.
The DATA 0 to 7(#26 to #33)signals designate the
desired program number.

| #33 1 #32 | #31_ | #30 | #29 1 #28 | #27 | #26 |
v DATA |DATA|DATA [DATA [DATA | DATA|DATA [DATA
7 6 5 4 3 2 1 0

| Il . I

Lower 4bits Higher 4bits

BCD is abbreviated from binary eoded decimal.
Decimal is described using 4-bit of BCD for 1
digit of decimal.

@ | Starting I. Start programmed operation.
The START (#4) signal starts the programmed
operation.

A 4 START]

@ | Ending | O Executing the end of program (M-30 code) stops
operation automatically.

® Timing SERVO ON/OQFF

—)-——-—-|<-| Is or more

1 s
MODE 0-3 oK Mode 1 Dot care
]
Ton't,!
leare 27| Program number ‘// //
1
1
START : -+ }1‘\
1

e ot D
1 10ms or :
more 1

Input

DATA 0-7

BUSY

Output :-H-l—-l 16ms or less Turns off at the
UNDER ' 45 end of the
PROGRAM l _ program.
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@® Function

@ Preparation

@® Operation

@ Timing

Executes the designated program block by block.
By executing the end of program (M30 code), the program returns to the
beginning of the program.

Is servo turned ON?
Qeg.2 Operation for Installation/Type by type setting of the motor”
4.2 Operation for Installation/Saving Programs”

Is program registered?

®[ Operation
Mode

v

@ Program

W set the operation meode in the programmed STEP mede.

This mode can be designated by the following signal combination of
MODE 0 to 3 (#6 to #9).

| _#9 _|_#8_|_#7_| #6
MODEMODE|MODEMODE
3 2 1 0
OFF | OFF | ON | OFF

I Select the desired program number.

The range of the program numbers which can be designated is 1 to
99 of 2-digit BCD. The DATA 0 to 7 (#26 to #33)signals designate
the desired program number.

L #33 _)_#32 | _#31 | #30_| #29 | _#£28_ | #27 | #26
DATA |DATA|DATA|DATA [DATA |DATA |[DATA |DATA
7 6 5 4 3 2 1 0
| il 1

Lower 4bits Higher 4bits

[MemolBCD is abbreviated from binary coded decimal. Decimal is
described using 4-bit of BCD for 1 digit of decimal.

l M Start programmed operation.

Number
v

@| Starting
A4

@ | Ending

SERVQ ON/OFF

MODE 0-3
Input
DATA 0-7

START

BUSY

Outpst) ;N DER

PROGRAM

The START (#4) signal starts the programmed operation.

automatically,
If this is during programmed operation, the program goes back to

step @ of Operation.

IO Executing the end of program (M-30 code) stops operation

—

on 7/
care /‘

— 1s or more

Mode 2

%Don’t care

Don't care
L, L

10ms or more |
]

Turns off when one
block is complete.

(Next program can be

:—<-->—;—-161ns or less
]

started by START.)

Turns off at

the end of the
program.
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@ Function

@ Preparation

Executes the designated program repeatedly from the beginning to the end (M-30 code).

Is servo turned ON?
Is program registered?

g*“4.2 Operation for Installation/Type by type setting of the motor”
“4.2 Operation for Installation/Registering programs”

o Operation ® Operation W set the operation mode in the programmed CONT meode.
Mode This operation mode can be designated by the following MODE 0 to
3 (#6 to #9)signals.
v | _#9 1_#8_1_#7_| #6 |
MODE|MODE|MODE |MODE
3 2 1 0
OFF | OFF | ON | ON
@ Program M Sclect the desired program number,
Number The range of the program numbers which can be designated is 1 to
99 of 2-digit BCD.
The DATA 0 to 7(#26 to #33)signals designate the desired program
number,
L #33_| #32 | #31_| #30 | #29 | #28 | #27_| #36 |
DATA |DATA | DATA |DATA |DATA |[DATA JDATA |DATA
v 7 6 | 5 | 4 3 2 1 0
]}
Lower 4bits Higher 4bits
BCD is abbreviated from binary coded decimal. Decimal is
described using 4-bit of BCD for 1 digit of decimal,
@[ Starting I B Start programmed operation.
The START (#4)signal starts the programmed operation.
| _#4_ ]
v START
ON
@ [ Ending I M While the program is being executed, set the operation mode in the
programmed AUTO operation.
The MODE 0 to 3(#6 to #9)signals designate the desired operation
mode,
| #9 | _#8_1_#7_| #6 |
MODEMODE{MODE|MODE
3 2 1 0
OFF | OFF | OFF | ON
<> Executing the end of program (M-30 code) stops operation
automatically.
® Timing SERVO ON/OFF
>+ 1s or more
MODE an ! 7 't/
0-3 care 4/ Mode 3 >< Mode 1 Jon't care
Input :
0
DATA 0-7 caox': % Program number m
t
i
START : { % .
{ '  ESEEEEE
- >
BUSY 10ms or more ! +—
: 16ms or less Turns off at the end of the program.
Qutput | yNDER {6
PROGRAM |
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Jog Mode

e

@ Function

@® Preparation

@ Operation

This execufes jog feeding by the motor.

Is low feeding speed registered?
4.2 Operation for Installation/Feeding Speed Parameters”
Is high feeding speed registered?
Qg2 Operation for Installation/Feeding Speed Parameters”

@

QOperation
Mode

A4

M Set the operation mode in the jog mode.

The MODE 0 to 3 (#6 to #9)signals in the table

below designate the job mode.

| #9_ 4 #8 1 _#7 _| #6 |

MODE{MODE|MODE|MODE
3 2 1 ¢]

OFF

OFF { ON

@ |Feeding Speed |l Select feeding speed.

9|

Starting

The feeding speed can be selected from two speeds,
high feeding speed (HIGH) and low feeding speed
(LOW).

The JOG HIGH/LOW (#13) signal selects the feeding
speed.

#13
JOG HIGHTLOW
High speed
feeding ON
Low speed :
feeding OFF

| B Select the axis and direction subject to jog feeding,

and then start the jog operation.

Select one of the followings: JOG +X (#18), JOG -X
(#19), JOG +Y (#20), JOG =Y (#21), JOG +7Z(#22),
JOG —Z(#23), JOG +W (#24), or JOG —W (#25), for
determining the axis and direction of jog feeding.
Selecting the axis and direction of jog feeding starts
operation.

#18 ) #19 | #20 ) #21 | #22 | #23 | #24 | #25
JOG |JOG{J0G |J0G |JOG|JOG |JOG |JOG
+X | -X{+Y | -Y | +Z | -2Z |[+W|-W

Axis X +direction

ON |OFF |OFF | OFF | OFF | OFF | OFF | OFF

Axis X —direction

OFF | ON |OFF | OFF | OFF | OFF j OFF | OFF

AxisY + direction

OFF|QFF | ON |OFF | OFF | OFF  OFF | OFF

Axis Y —direction

QFF]0OFF (QOFF | ON |OFF |OFF | OFF | OFF

AxisZ + direction

OFF |OFF |OFF |OFF | ON | OFF |OFF | OFF

Axis Z —direction

OFF |OFF |OFF { OFF |OFF | ON {OFF | OFF

Axis W + direction

OFF | OFF |OFF | OFF | OFF | OFF | ON | OFF

Axis W —direction

QFF | OFF | OFF | OFF | OFF | OFF | OFF | ON

IM PCB-CQ1E



@® Timing

IV PCB-01E

@|  Ending

Input

Quiput

/
MODE 0-3

JOG HIGH/LOW

+X +Y +Z +W
Joc X ¥ +Z -W

Operation of the motor

BUSY

|. Turn off the axis/direction signal of feeding selected
at step @ of operation.

Mode 4

Uon't

jcare ll

g Don't care?‘
1

!

HIGH/LOW % Don't care /;
' 1

e

10ms or more J

e

1
]
I
{
1
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@ Function

@ Operation

@® Timing

When interlock halt occurs during axis feeding of the motor, rotation of the

motor decelerates and stops.

When inferlock halt is released, axis feeding of remaining amount is carried
- ouf,

<lInterlock Halt During Axis Feeding®

(DI Starting I M Interlock halt starts during axis feeding.
, The INTERLOCK (#11) signal starts interlock halt.
L__ AL
v INTERLOGEK
ON

< Shaft feeding decelerates and stops.

@|___Ending | M Interlock halt is released.
The INTERLOCK (#11) signal releases interlock halt.

INTERLOCK
OFF

< Remaining axis feeding (amount which should be fed
in normal condition) restarts.

<Interlock Halt when Axis Feeding is Stopped®
@| Starting | B Interlock halt starts when axis feeding is stopped.
The INTERLOCK (#11) signal starts interlock halt.
v INTERLOCK
ON

@ Starting of M Shaft feeding starts with programmed operation, ete.
Axis Feeding The START (#4) signal starts axis feeding.

v ON .
< Shaft feeding does not start yet.

Q| Ending | B Release the interlock halt.
The INTERLOCK (#11) signal releases interlock halt.

INTERLOCK
OFF

<> Shaft feeding starts.
Even when synchronization types are sef to 1
to 3, they are not effective. Shaft feeding
starts when interlock half is released.

<Interlock Halt During Axis Feeding® <Interlock Halt when Axis
Remaining amount Feeding is Stopped>®

-
!

Inpat [INTERLOCK | Input EINTERLOCK l

M PCB-0D1E



@ Function

@ Operation

@® Timing

IM PCB-01E

Emergency stop stops all operations and turns off servo.
During execution of axis feeding of the motor, rotation of the mefor is
decelerated and stops. Servo is also turned off,

@® L Starting —l B The EMG (#2) signal activates emergency stop.

2
EMG
ON

< All operations stop. During axis feeding, operation

decelerates and stops. Then, servo is turned off.

®|

Ending | M Emergency stop is released.

Input

Qutput

< The error display LED on the front panel flashes.

The EMG (#2) signal and the RESET (#10) signal
release emergency stop.
First, turn off the EMG (#2) signal. Then, turn on the
RESET (#10) signal once, and turn it off,

| #2
2 O
OFF

L _#L0 ]
RESET

ON

L _EL10_ ]
|:> RESET

OFF

< Condition is reset to initial condition. Servo remains
off disregarding the status of the SERVO ON/OQFF

(#3}) signal.

In order to turn on servo, turn off the SERVO
ON/QFF (#3) signal once. Then, turn on it.

SERVO ON/QFF [i> SERVO ON/QFF

OFF

ON

Speed /

EMG

RESET

r I A :10ms or more

LA AL
m
A

SERVQO ON/OFF

BUSY l

=N

L
3
1
|

Servo ON status

L |




4.4 Commands

This section explains the commands available with the controller. It explains functions,
format, descriptions, etc. of the commands. When a command is input, a return message is sent
back.

The messages started with“R” mean operation is successfully completed. The messages started
with “E” mean operation is not completed resulting in errors.

4.4 Commands” A “Appendix (2) List of Errors and Alarms”

Return message [RO0 ready] means the desired operation has been completed with correct
execution of the command.

How to Read Explanations of Commands

Explains the functions of the commands simply.

Explains how to script the commands. Follow the following rules when entering a
command.
(1) Items of @ and numbers shall be entered as they are. They canmnot be
omitted.
(2) Items in “< >"are numbers of integer. The range of the numbers differs
from command to command. The range is shown by the item in“()".
(3) Itemns in “{ )” can be omitted. When omitted, default values (the values
initially set in the controller) or last entered values will be used.
There are multiple parameters separated with colon “:”. Colon can be
omitted in the following cases.
@ When omitting parameters that follow a certain parameter, those
parameters, including colon, can be omitted.
@ When omitting the parameters in between parameters, the colon before
the omitted parameters cannot be omitted.

Shows a simple example of input.

Initial Value| Shows the initial value (default value) of the parameter. This also shows examples
of input.

Explains the functions of the commands in detail.

Describes notes on the use of the commands.
Shows items related to the commands.

M PCB-01E
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Messages

Command

Description

IM PCB-01E

Calls the status of the internal parameters of the controller.
@ [ 0): < Parameter number (0-9, 20-99)>

@0:5
@:40

The internal parameters of the controller can be called in order to check the
status of the coniroller.
This command number can be omitted.
The data, sent from the controller, is called “return data”. Return data is
displayed on screen of the personal computer terminal, operation display panel, or
operation display pendant. Format of the return data is one of the following
formats, depending on the types of internal parameters called. Numeric data is
displayed in hexadecimal notation.
(1) RO1__ r 8 characters of messape i :
@ Roz2_ |
(3) RO4_ |

OQH CR{, LF)

QOH:QO0H:O0OH:O0OH CR( LF)

}: COOOCOO0: 00000000

' COOOOO0Q :CCO0000O CR(LP
4) ROS_DI/O__in QO_Q0O_C0O_0OC_out_Q0_OO CR(LF

8 characters of message ] :

8 characters of message

<Parameter number> shows the types of internal parameters. Setting value,
meaning, and format of <Parameter number> are as follows:

Setting Value Meaning Format
0 Error number when halt by errors RO2
1 Enabled axes RO1
2 Axes of origin return completion RO1
3 Operation condition RO2
4 (Reserved) —
5t09 Status of the parameter of
20 to 79 command nunlijer R02, RO4
80 Mechanical coordination RO4
81 Programmed coordination RO4
82 {Reserved) -
83 Absolute coordination RO4
84 Base coordination R0O4
85 Encoder c¢oordination R0O4
86 Qrigin calibration value RO4
87 to 98 {Reserved) -
99 DI/O status ROS

Each return data is as follows:
(1) Error number display request by (@ ( 0] :0) when operation balt by errors

R0Z2_error__hs:QOH:QOH:OOH:00H
I T O H I

The error number 3 times before

The error number 2 times before

Last erroer number

The latest error number



4-79
(2) Enabled axes (@ (0) :1)
RO1__valid__ax: QOH This can be checked by converting hexadecimal number to
] binary number.
i 3210 0 : Disabled
| Wizlv[x]  1:Enabled
(3) Axes of origin return completion (@ (0) :2)
RO1_org_ fini:OOH This can be checked by converting hexadecimal number to
o binary number.
7 3210 0:Disabled
e | WIZIY[X]  1:Enabled

(4) Operation condition{(@ (0) :3)

R02_status_ :OOH:O0H:QO0OH:0O0H
t Il Il 11 f

Error stop cendition
An error number is displayed in an error
condition when it is necessary to reset.
Otherwise, “0” is displayed.

Operation mode change type
0: Changeable
1: Changeable during programmed

operations

2: Changeable after execution completed
3: Not changeable

Operation mode number

—3"'I I I l | I J _L_] Operation condition

Request to the next block during programmed
operation

(Reserved)

In execution (For all operation modes)

In programmed operation

Stop condition in programmed operation

Jog operation/high speed feeding

(Reserved)

In programmed operation/data set

(5) Coordination value call{@ { 0) : < Types of coordination (80-85) =)
RO2__xxxxxxxx : OOQQOO0OCO ;OO0 0CO00 :CO000000 :OOOOOOOCI)
I ] | [ I 1
| ] i I

Coordination Coordination Coordination Coordination
value of axis X value of axis Y value of axis Z value of axis W

{6) Origin calibration value{@ (0) :56)

R0Z__calib__dt: OO QOQOOQO : Q0000000 : 00000000 : 00000000
| 11 |1 I 1 |
i I I

Origin calibration Origin calibration Origin calibration Origin calibration
value of axis X value of axis ¥ value of axis Z  value of axis W

(T) DI/O status(@ ( 07) :99)

ROS_DI/O in_O0_00_Q0_00_out_Q0_QOC wweee Displayed by groups of 2 digits
_— ® ® ® ® ® ® in hexadecimal number
| l | @ #9-#2
Input signal (#2-#33) Qutput signal (#34-#49) 2 ﬁéﬁiﬁig
of connector <CNI> of connector <CN1> ® £33-£#26
® #41-#34
®  #49-#42

Higher pin number is for )
high-order bit.

“4.4 Commands/Clearing Ceordination Systems (@4)" “4.4 Commands/Qperation Mode (@6)"
“4.4 Commands/Initial 0(@7)"
“4.2 Qperation for Installation /Coordination System™
“4.2 Qperation for Installation /Qrigin Calibration Operation”
“4.3 Daily Operation/Origin Return Operation”
“Appendix (1) List of Commands” “Appendix (2) List of Errors and Alarms”
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Resetting Error Halt Command

Resets the controller from the error halt status.
@1

The controller goes into a halt status when an error occurs. To release the
controller from the error halt status, use the reset command or use power-on reset
(turn on power after turn off power once).
The controller is put in initial status by the reset command.
The coordination system clear switch (the initial 1 command's (@8) 3rd parameter)
can set whether to clear the coordination system or not when the reset command
is executed.

< Resetting during Feeding »

Decelerated and

F stopped. Then, reset.
Input { Reset

Decelerates and stops.
Speed

Qutput (BUSY

“4.4 Commands/Initial 1(@8)",

“4.2 Operation for Installation/Coordination System”
“Appendix (2) List of Errorsand Alarms”

IM PCB-01E
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Stopping Operatioh ~ Command

Reference

Stops the operation when this command is executed after completing operation of
the block of that time, during execution of the program.

@2

This command is effective in programmed AUTO mode or in programmed CONT
mode.

When this command is executed in the program, the operation stops after
completing operation of the block being operation. Use the start command (@3) to
restart the programmed operation.

“4 4 Commands /Starting Operation (@3)”

“4 2 QOperation for Installation/Operation Mode”
“4.3 Operation/Programmed AUTO Mode”

“4 3 Operation/Programmed CONT Mode”

1M PCB-01E



Starting Operation Command

Starts operation.

Example

Description

Reference

iM PCB-01E

(1) @3 ( : <Designation of axis X (1)> ) [ : <Designation of axis Y (1)> )
[ : <Designation of axis Z(1)> ) [ : <Designation of axis W (1)> }
(2) @3 (: <Program number (1-128)> ]
(3) @3 [ : <Designation of axis X and feeding direction(—1, 0, 1)> )
( : <Designation of axis Y and feeding direction(—1, 0, 1)> ]
( : <Designation of axis Z and feeding direction (—1, 0, 1)> )
( : <Designation of axis W and feeding direction(—1, 0, 1)> )

(1) @3: :1
2 @3: 15
R) @3: -1

This command is effective in origin return operation, programmed AUTO
operation, programmed STEP operation, programmed CONT operation, jog
operation, and origin calibration operation.

Use this command to start operation {feeding) after designating the desired
operation mode and completing necessary preparation.

Use Format (1) for origin return operation and origin return calibration operation.

Setting <Designation of axis X> to 1 starts the origin return operation or origin
calibration operation of axis X. Setting <Designation of axis Y>, <Designation of
axis Z>, or <Designation of axis W> to 1 starts the origin return operation or
origin calibration operation of axis Y, Z, or W respectively.

Use Format (2) for programmed operations (programmed AUTO mode, programmed
STEP mode, and programmed CONT meode). This starts operation of the program
registered with <Program number>. <Program number> is stored in the
controller. When <Program number> is not designated, last designated <Program
number> will be used.

Use format (3) for jog mode. Designate the desired axis with <Designation of axis
and feeding direction>. More than one axis cannot be designated at the same
time. Following shows the setiing values and operation of <Designation of axis
and feeding direction>.

1 1 Starts jog operation in + (normal) direction.
-1 :  Starts jog operation in — (reverse) direction.
0 or none :  Stops jog operation,

“4.2 Operation for Installation/Operation Modes”

“4.2 Operation for Installation/ Origin Calibration Operation”
“4.3 Operation/Origin Return Operation”

“4.3 Operation/Programmed AUTO Mode”

“4.3 Operation/Programmed STEP Mode”

“4 3 Operation/Programmed CONT Mode”

“4.3 Operation/Jog Mode”




Clearing Coordination Systems Command

Clears all the coordination systems of the controller.
@ 4 [ : <Clears coordination system of axis X (0, 1)> ]

{ : <Clears coordination system of axis Y (0, 1)> )
{ : <Clears coordination system of axis Z (0, 1)> ]
{ : <Clears coordination system of axis W (0, 1)> ]

@4:1:1:1:1

This command clears all the coordination systems of the controller, and sets the
position designated by this command to the origin of all the coordination systems.
This command is a one-shot command.

The setting values and operation of <Clear of coordination system of axis> are as
follows:

0: Does not clear the coordination systems.

1: Clears the coordination systems.
The coordination systems to be ecleared are as follows:

{1) Mechanical coordination

{2) Absolute coordination

(3) Base coordination

{4) Encoder coordination

(5) Programmed coordination

“4.4 Commands/Messages (@ 0)”

“4.2 Operation for Installation/Coordination System”
“4.5 Programming Language/Clearing Positions”
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Command

Transmission Mode

Designates the transmission mode of the controller.
@ 5: <Transmission mode (0, 1)>
Initial Value| @5:1

The controller can be operated through two types of transmission modes.
<Transmission mode> shall be the type of the transmission mode to be selected.

The setting value, type, and operation of <Transmission mode> are as follows:

Setting .
Value Type Operation
0 RS-232C mode To be operated i.'rom .t.he personal computer, operation display
panel, or operation display pendant.
i Parallel To be operated from the sequencer or switches.

transmission mode
Operation for installation shall be carried out using the RS-232C mode, and usual
operation shall be carried out using the paraliel fransmission mode.

“4.2 Operation for Installation/RS-232C Mode”

“4.3 Operation/Parallel Transmission Mode”
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Operation Mode

Command

Designates the operation mode of the controller.

@ 6 ( : <Operation mode (0-10)> J :: [ : <Type of M signal outpu (0, 1)> ]
@6:0:::0
The controller can control up to seven medes of operations.

<Operation mode> designates the desired operation mode. The setting value,
modes, and operation of <Operation mode> are as follows:

Reference

Setting .
Value Mode Operation
] Origin return mode This determines the origin for the reference of positioning,
1 Programmed AUTO mode ;I‘kllrl;sezzecutes the designated program from the beginning to
This executes the designated program block by block from
2 Programmed STEP mode the beginning.
This executes the designated program repeatedly between the
3 Programmed CONT mode beginning and the end.
4 Jog mode This executes the jog feeding of the motor.
8 Origi librati P This measures the number of pulses between the origin
rigin calibration moce sensor and the edge of the origin pulse.
10 MDI mode This enters the program by one block, and executes it at the

same time,

<Type of M signal output> selects the type of M signal output. The setting value
and operation of <Type of M signal output> are as follows:
Allows to output Mout signal only. This does not allow to output OQout

0

1

signal.

Allows to output both Mout and Oout signals.

“4 2 Operation for Installation/Operation Modes”
“4.2 Operation for Installation/M output Interface”
“4.2 Operation for Installation/M output Parameters”
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Initial 0 Command

Initial Value

Reference

IM PCB-01E

Selects the pé.rameter of the initial 0 of the controller.

@7 [ : < Servo interlock switeh (0, 1)> )
( : <Origin return completion switch (0, 1)> ]

@7:1:1

This command sets both <Servo interlock switch> and <Origin return completion
switch>. .

Servo can be activated with power-on of the controller, <Servo interlock switch>
is used for that purpose.
The setting and operation of <Servo interlock switch> are as follows:

0 : Turns off the servo with power-on of the controller.

1 : Turns on the servo with power-on of the controller.

Normally, origin return operation is carried out at the beginning of daily work.

Therefore, programmed operation is to be carried out after origin return operation.
The controller memorizes whether origin refurn operation has been carried out or
not. <Origin return completion switch> enables or disables the memory for this
purpose. By setting <Origin return completion switch> to enabled status, starting
of programmed operation before completing origin return operation can be
inhibited.

The setting value and operation of <Origin return completion switch> are as

follows:
0 : Disabled (Programmed operation can be carried out without completing
origin return operation.)
1 : ZEnabled (Programmed operation cannot be carried out without

completing origin return operation.)

“4.2 Operation for Installation/Type by type setting of the motor”
“4.2 Operation for Installation/Origin Return Operation”
“4.2 Operation for Installation/Origin Return Parameters”
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Initial 1 Command

|

Selects the parameter of the initial 1 of the controller.
@ 8::( : < Coordination system clear switch (0, 1)> ] ([ : <COIN switch (0, 1)> )
@8:::0:1

This command sets both <Coordination system clear switch> and <COIN switch>
to enabled or disabled status.

<Coordination system clear switch> selects whether or not to clear all the
coordination systems of the controller when the reset command (@1) is executed or
when the controller is reset with the RESET (#10) input signal.

The setting and operation of <Coordination system clear switch> are as follows:

0 : Disabled status (Coordination systems remain as they are even when
reset operation is executed.) '

1 : ZEnabled status (Coordination systems are reset when reset operation is
executed.)

<COIN switch> enables or disables positioning completion check after axis
feeding.

This is effective to DYNASERYV (position confrol mode), DYNASERV (velocity
control mode), AC/DC servo motor (position control mode), and AC/DC servo
motor (velocity control mode) in origin return operation, programmed AUTO
operation, programmed STEP operation, programmed CONT operation, or MDI

operation.

The setting value and operation of <COIN width switch> are as follows:
0 : Disabled status(No positioning completion check)
1 : Enabled status (Positioning completion check)

Designation using the program:

G110 or G111
Refer to the instruction manual of the DYNASERV for positioning width
of the DYNASERV.
Setting of POSW1 and POSW2 to the DYNASERYV shall be open.

“4,2 QOperation for Installation/Coordination System”

“4 4 Commands/Internal COIN width Switch (@24)”

“4.4 Commands/Internal COIN width Switch (@59) "

“4.2 Operation for Installation/Type by type setting of the motor”
“4.5 Programming Language/COIN”
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Initial 2 Command

Initial Value

Reference

IM PCB-01E

Selects the parameter of the initial 2 of the controller.

@9 (: <M output switch M(0, 1)> ] (: <MO01 switch (0, 1)> ]
{ : <MO00 switch (0, 1)> ] (: <M30 switch (0,1)> )

@9:1:1:1:1

This command sets <M output switch>, <M01 switch>, <MO00 switch>, and
<M30 switch> to enabled or disabled status.

<M output switch> enables or disables the M output interface. By setting the M
output interface to enabled status, operation can be synchronized with the
external devices (such as the sequencer), through the controller’s input/ output
terminal (using the output signal of M ENABLE (#41) and M OUT 0-7 (#42-49),
and the inpuf signal of M ANSWER (#12)).
The codes which can be used for M output interface are 2-digit M codes of MO0 to
M99. M output to the external device is executed when the M code of the
program or the MDI operation is executed.
The setting value and operation of <M output switch> are as follows:

0 : Disabled M output '

1 : Enabled M output

<MO01 switch> enables or disables the M0l code in the program. MO0l code is
called “optional stop”. The setting value and operation of <MO01 switch> are as
follows :

0 : Disabled

1 : Enabled

<MO00 switch> enables or disables the MO0 code in the program. MO0 code is
called “program stop”. The setting value and operation of <MQ0 switch> are as
follows:

0 : Disabled

1 : Enabled

<M30 switch> enables or disables the M30 code in the program. M30 code is
called “end of program”. The setting value and operation of <M30 switch>> are as
follows :
0 : Disabled
1 : Enabled
Be sure to enter the MO02 code at the end of the program when setting
<M30 switch> to disabled status. Otherwise (ending with the M30 code),
an error Occurs.

“4,2 Operation for Installation/M output Interface”
“4,2 Operation for Installation/M output Parameters”
“4.5 Programming Language/Auxiliary Function”



Listing Program Managing Program

Reads the registered program on the personal computer, operation display panel,
or operation display pendant.

@ 14 : <Program number {1-128)>
@14:1

This command is effective in programmed AUTO mode, programmed STEP mode,
or programmed CONT mode, and it reads the program of registered <Program
number> on the personal computer, operation display panel, or operation display
pendant.

“4.2 Operation for Installation/Managing Programs”
“4 2 Operation for Installation/Listing Programs”
“4.2 Operation for Installation/Operation Modes"
“4.3 Operation/Programmed AUTO Mode™
“4.3 Operation/Programmed STEP Mode”
“4.3 Operation/Programmed CONT Mode”
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Saving Program Managing Program

Note

Reference

IM PCB-01E

Creates a program with a designated program number, and registered the program
to the controller.

@ 15: <Program number (1-128) >
@15:2

This is effective to programmed AUT(Q meode, programmed STEP mode, and
programmed CONT mode.
This command registers the created program fo the controller with <Program
number>.
When executing this command, the personal computer, operation display panel, or
operation display pendant is set in program input status. In this status, input a
program using the keyboard. When completing to input the program, exit from the
program inpuf status using the following command,

END

The number of blocks in the program is not limited. However, the total memory
capacity which ean be used for the program is 32K bytes{about 32000 characters).

When the controller is set in the program input status using this command, any
characters entered from the keyboard are treated as a part of the program until
completing the program registration and exiting from the program input status.
Note that if you enter a command without exiting from the program registration,
the command is treated as a block of the program.

“4.2 Operation for Installation/Managing Programs”
“4.2 Operation for Installation/ Listing Programs”
“4,2 Operation for Installation/Operation Modes”
“4.3 Operation/Programmed AUTO Mode”

“4.3 Operation/Programmed STEP Mode”

“4.3 Operation/Programmed CONT Mode”



Deleting Program Managing Program

Deletes a program.
@ 16: <Program number (1-128)>

@16:3

This command is effective in programmed AUTO mode, programmed STEP mode,
and programmed CONT mode.
This command deletes the undesired program with <Program number>.

“4.2 Operation for Installation/Managing Programs”

“4.2 Operation for Installation/Deleting Programs”
“4.2 Operation for Installation/ Operation Modes”
“4.3 Operation/Programmed AUTO Mode”

“4.3 Operation/Programmed STEP Mode”

“4.3 Operation/Programmed CONT Mode”
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Listing Programs Managing Program

Reference

IM PCB-01E

Lists the registered programs,

@ 17 : <Program number (0-128)>
@17:4

This command is effective in programmed AUTO mode, programmed STEP mode,
and programmed CONT mode.

This command lists the conditions of the programs of the registered <Program
number>. Designating 1 to 128 for <Program number>> lists the condition of the
designated program, Designating 0 (or if you don't designate any number) lists the
conditions of all the registered programs.

For example, designating 0 for <Program number> lists the following.

Program number (Stored in the order of registration)

The number of registered blocks

Start position of the character for registration in
program area

registration in program area

F End position of the character for

G1l7: O vy \

lprog# 1|{#bk bj(st 1]en 41|
prog# 2 #bk 19 st 42 en 181
prog# 10 #bk 11 st 182 en 265
prog# 3 #bk 8 st 266 en 328

[file 4/128 | [size 328/32000]
A A

—— The total number of characters registered
(Up to 32000 characters)

—— The total number of registered programs (Up to 128 programs)

“4.2 Operation for Installation/Managing Programs”
“4,2 Operation for Installation/ Listing Programs”
“4.2 QOperation for Installation/Operation Modes”
“4.3 Operation/Programmed AUTO Mode”

“4.3 Operation/ Programmed STEP Mode”

“4.3 Operation/Programmed CONT Mode”
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Servo ON and OFF Servo Setting

Turns power to the servo motor on and off.

@20 [ : < Servo ON/OFF of axis X (0, 1)> )
{ : < Servo ON/OFF of axis Y (0, 1)> )
(: < Servo ON/OFF of axis Z (0, 1}> ]
[ : < Servo ON/OFF of axis W0, 1)> )

Initial Value| @20:1:1:1:1

This command turns on and off the power to the servo motor.
Setting < Servo ON/OFF > selects power on or off of the servo motor.
The setting value and operation are as follows:
0 : OFF (Not powered)
1 : ON(Powered)

(1) Logic operation of the SERVQO ON /OFF (#3) input terminal is ANDed with
this command. So, if the status of the SERVO ON/OFF (#3) input terminal is
not ON, this command cannot turn on the servo.

(2} When the status of the SERVCO ON/OFF (#3) input terminal changes between
ON and OFTF, this command is disregarded, and the status of the SERVO ON
/ OFF (#3) input connector is set to the parameters of all axes.

(3) When servo on, coordination system is cleared.

“4.4 Commands/Initial 0(@ 7)"

“4_.2 Operation for Installation/Type by type setting of the motor”

IM PCB-0D1E



Integral / Proportional Control  Servo Setting

[ Format _]

Initial Value
Description

Reference

Changes the selection of the integral/proportional control of the servo motor.

@ 21 ( : < Integral/ proportional control of axis X (0, 1)> )
{: <Integral/proportional control of axis Y (0, 1)> ]
( : < Integral/proportional control of axis Z (0, 1)> )
(: <Integral/proportional control of axis W (0, 1)> )

@21:0:0

This command is effective to the DYNASERV (position mode), DYNASERV

{velocity mode}, AC/DC servo motor (position mode), and AC/DC servo motor
(velocity mode). This command changes the selection of the integral / proportional
control of the servo motor.
<Integral / proportional control> turns on and off the interface PACT contact
connected to the driver,
The setting value and operation of <Integral/proportional control> are as follows:
0 : Contact is open.
1 : Contact is closed.

Designation by using the program:
G106 { X < Integral/proportional control of axis X (0, 1)> )
( Y <Integral/proportional control of axis Y (0, 1)>)
[ Z <Integral/proportional control of axis Z (0, 1)>]
C W <Integral/proportional control of axis W (0, 10>)

Refer to the instruction manual of the driver for the logic status or meaning of
the interface PACT contact.

“4.2 Operation for Installation/Position Mede and Velocity Mode”
“4.2 Operation for Installation/Type by type setting of the motor”
“4 5 Programming Language/Preparatory Function (G Function)”

“4.5 Programming Language /Data Registration”

CAUTION

When the system is set for proportional control, the coin
switch(enable/disable) will automatically be ignored.
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DC Gain Servo setting

Designates the DC gain of the DYNASERYV.

@22 (: <DC gain of axis X(0-T)> ) (: < DC gain of axis Y (0-7)> )
{ : <DC gain of axis Z(0-7)> ) [ : < DC gain of axis W (0-7)> )

Initial Vaiue| @22:0:0

This command is effective to the DYNASERV (position mode) axis and
DYNASERYV (velocity mode). This command designates the DC gain of the
DYNASERYV.
<DC gain> differs among the types of motors. The setfing values and the
meanings are as follows:

For motor types 0 to 3 (DM series)
0 : X1
4 : X10

For motor types 4 to 8 (DR series)

6 : X1
1 X4
2 X7
3 X10
4 %13
5 xX16
8 xX19
7 X322

Designation using the program:

G107 ( X < DC gain of axis X (0-7)> )
( Y < DC gain of axis Y (0-7)> )
( Z < DC gain of axis Z (0-7)> )
( W < DC gain of axis W (0-7)> )

“4.4 Commands/Motor Type (@40)”

“4.2 Operation for Installation/Setting of the DYNASERYV (Position Mode)”
“4.5 Programming Language / Preparatory Function (G Function)”
“4.5 Programming Language/Data Regisiration”

IM PCB-01E
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fc Remote Switch

Servo Setting

Designates the fc remote switch of the DYNASERV.
@23 [ : <fc remote switch of axis X (0-15)> ] .

( : < fc remote switch of axis Y (0-15)> J
( : < fc remote switch of axis Z (0-15)> )
[ : <fc remote switch of axis W (0-15)> }

Initial Value| @23:0:0:0:0

This command is effective to the DYNASERYV (position mode).
This command changes the selection of the fc remote switch of the DYNASERYV.
Normally, position loop bandwidth is selected with the fc switch on the front panel

of the DYNASERV. So, set this command to “0”in that case.

Use this command when setting position control loop bandwidth remotely from the
controller. In this case, set the fc switch on the front panel of the DYNASERYV to

“O”

The setting values and the meanings are as follows:

Setting <fc Remote Switch> < Positioning Control Bandwidth > [Hz]
Value FN3 FN2 FN1 FNO DM Driver DR Driver

0 H H H H 5 1

1 H H H L ] 2

2 H H L H 7 3

3 H H L L 8 4

4 H L H H 9 5

5 H L H L 10 6

6 H L L H 11 7

7 H L L L 12 8

8 L H H H 13 9

9 L H H L 14 10

10 L H L H 15 11

11 L H L L 16 i2

12 L L H H 17 13

13 L L H L 18 14

14 L L L H 19 15

15 L L L L 20 16

When the fc switch on the front panel
of the DYNASERYV is set to“0",

Designation using the program:
G104 [ X < fc remote switch of axis X (0-15)> ]
( Y <fc remote switch of axis Y (0-15)> )
( Z <fc remote switch of axis Z (0-15)> )
( W<ic remote switch of axis W (0-15)> ]

“4.2 QOperation for Installation/Setting of the DYNASERV (Position Mode)”
*“4.5 Programming Language/Preparatory Function (G Function)”
“4.5 Programming Language/Data Registration”
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COIN width Switch Servo Setting

Designates the COIN width switch of the DYNASERYV.

@24 ( : < COIN width switch of axis X (0-3)> )
{ : < COIN width switch of axis Y (0-3)> )

(: < COIN width switch of axis Z (0-3)> )
(: < COIN width switch of axis W (0-3)> )

Initial Value| @24:0:0:0:0

This command is effective to the DYNASERYV (position conftrol mode).
This command changes the selection of the COIN width switch

of the

DYNASERV. The COIN width means the positioning alignment width. <COIN
width switch> means the POSW0 and POSWI1 remote control signals of the

DYNASERV.

“CH
.

Set the POSW digital switch on the DYNASERV control board to “0”, “4”, “8”, or

The setting values and the meanings of <COIN width switch> are as follows:

Setting |<COIN Width Switch> | POSW Switch of Alignment
Value POSW1 POSWO the DYNASERV Width (p)

0 1
2
4
8
5
10
20
40
20
40
80

160

100

200

400

800

0 H H

Qoo C|ea [ |Ca{0o] b [ [Ca] O |

Designaion using the program:

G105 [ X < COIN width switch of axis X (0-3)> ]

{ ¥ < COIN width switch of axis ¥ (0-3)> )
( Z < COIN width switch of axis Z (0-3)> )
( W< COIN width switch of axis W (0-3)> )

“4.4 Commands/Initial 1 (@8)"

“4.2 Operation for Installation/Setting of the DYNASERYV (Position Mode)”

- “4.5 Programming Language / Preparatory Function (G Funetion)”
“4.5 Programming Language/COIN"
“4,5 Programming Language/Data Registration”

CAUTION

When the system is set for proportional control, the coin
switch(enable/disable) will automatically be ignored.
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Integral Reset Switch Servo Setting

Initial Value

Reference

IM PCB-01E

Designates the vintegration reset switch in the velocity loop of the DYNASERV
(DR Series only).

@26 [ : < Integration reset switch of axis X (0, 1)> )
{ : < Integration reset switch of axis Y (0, 1)> )
( : < Integration reset switch of axis Z (0, 1)> 3
( : < Integration reset switch of axis W (g, 1)> )

@26:0:0

This command is effective to the DYNASERV (position mode) and the DYNASERV
(velocity mode). ‘
This command changes the status of the integration reset switch of the
DYNASERV.
<Integration reset switch> can close or open the interface IRST contact of the
DYNASERYV.
The setting values and the meanings of <Integration reset switch> are as follows:
0 : Contact is open (Normal Operation).
1 : Contact is closed (Intergral Reset).

Refer to the instruction manual of the driver for the operation logic and the
meanings of the interface IRST contact. This command is available only for
DYNASERV DR series.

“4.9 Operation for Installation/Setting of the DYNASERV (Position Mode)”




Proportional Gain Conirol in Position
Loop

Servo Setling

[ Function | Designates the proportional gain control in the position control loop.

@ 28 ( : <Position proportional gain control of axis X(0-7)> )

{ : <Position proportional gain control of axis Y (0-7)> )
( : <Position proportional gain control of axis Z (0-7)>)
( : <Position proportional gain control of axis W (0-7)> )

Initial Value| @28:0:0:0:0

This command is effective to the DYNASERV (velocity mode) and the AC/DC

serve motor (velocity mode),
< Position proportional gain control> sets coarse proportional gain in the position
control loop.
The setting values and the meanings of <Position proportional gain confrol> are
as follows:

0:X0.5

1:X1

2:X2

3: X4

4:X8

5:X16

6:X32

T-X64

Position proportional gain which has been set with this command can
be adjusted further finely in 16 steps (1/16 to 16/16), using the rofary
switch on the front of the axis board.

“4,2 QOperation for Installation/Position Mode and Velocity Mode”
“4,2 Operation for Installation / Setting of the AC/DC Servo Motor (Velocity

Mede)”

iM PCB-Q1E



L 4-100

Velocity Offset Correction Switch Servo Setting

Disables or enables the velocity offset correction function.-

@ 29 (: < velocity offset correction switch of axis X (0, 1)> )
( : < Velocity offset correction switch of axis Y (0, 1)> )
( : < Velocity offset correction switch of axis Z (0, 1)> )
[ : < Velocity offset correction switch of axis W (0, 1)> ]

Initial Value] @29:0:0:0:0
This command is effective to the DYNASERV (velocity mode) and the AC/DC

Reference

IM PCB-01E

servo motor (velocity mode).
The correction function of the analog voltage generated outside the velocity loop is
called “velocity offset correction function”, <Velocity offset correction switch>
enables or disables the velocity offset correction function. .
The setting values and the meanings of <Velocity offset correction switch> are as
follows:

0 : Disabled

1 : Enahled

“4.2 QOperation for Installation/Position Mode and Velocity Mode”
“4.2 Operation for Installation / Setting of the AC/ DC Serve Motor (Velocity
Mode)”
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Origin Return Direction Flag Setting

Changes the direction of origin return.
@ 30 ( : < Origin return direction of axis X (0, 1)> ]
(

: < QOrigin return direction of axis Y (0, 1)> )
(: < Origin return direction of axis Z (0, 1)> )

{: < Origin return direction of axis W (0, 1)> ]
Initial Value| @30:0:0:0:0

This command is effective in origin return operation or in origin calibration
operation. '
< QOrigin return direction>> changes the return direction of origin return.
The setting values and the meanings of <Origin return direction> are as follows:
0 : Normal(CW:clockwise)
1 : Reverse (CCW :counterclockwise)

When setting to origin return type 1 or 3 using the origin return type
command (@35), the axis rotates in the reverse direction to <Origin
return direction> which has been set with this command until the
edge of the overtravel sensor is detected.

“4,2 QOperation for Installation/Origin Return Operation”

“4.2 Operation for Installation/Origin Return Parameters”
“4.2 Operation for Installation/Operation Modes”

“4.2 Operation for Installation/Origin Calibration Operation”
“4.3 Operation/ Origin Return Mode”
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(-) Direction of Overtravel Flag Setting

Enables or disables the overtravel function in (—) direction.

@ 31 (: < Overtravel of axis X (0, 1)> ) (: < Overtravel of axis Y (0, 1)> ]
( : < Overtravel of axis Z(0, 1)> ) (: < Overtravel of axis W (0, 1)> )

Initial Value| @31:0:0:0:0
The setting values and the meanings are as follows:

0 : Disabled
1 Enabled

“4.4 Commands/(+} Direction of Overtravel (@32)”

“4.2 Operation for Installation/Overtravel Processing Function”
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(+) Direction of Overtravel Flag Setting

Enables or disables the overtravel function in (+) direction.

@32 ( : < Overtravel of axis X (0, 1)> J (: < Overtravel of axis Y (0, 1)> )
( : < Overtravel of axis Z(0, 1)> ) (: <Overtravel of axis W{0, 1)> ]

Initial Value| @32:0:0:0:0
The setting values and the meanings are as follows:

0 : Disabled
1 Enabled

“4.4 Commands/{(—) Direction of Overtravel (@31)”

“4.2 Operation for Installation/Overtravel Processing Function”
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(~) Direction of Soft Limit  Flag Setting

Enables or disables the soft limit function in (—) direction.

@33 (: < Soft limit of axis X (0, 1)> ) (: < Soft limit of axis Y (0, 1)> )
(: < Soft limit of axis Z(0, 1)> ) [ : <Soft limit of axis W (0, 1)> )

@33:0:0:0:0

This command is effective in programmed AUTO mode, programmed STEP mode,
programmed CONT mode, and MDI mode.
The setting values and the meanings are as follows:
0 : Disabled
1 : Enabled

“4.4 Commands/(+) Direction of Soft Limit (@34)”
“4.4 Commands/{—) Direction of Soft Limit Value (@48)”
“4.2 Operation for Installation/Overtravel Processing Function”
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(+) Direction of Soft Limit  Flag Setting

Enables or disables the soft limit function in (+) direction.

@34 ( : < Soft limit of axis X(0, 1)> ) (: < Soft limit of axis Y (0, 1)> )
[ : < Soft limit of axis Z{0, 1)> ] [ : <Soft limit of axis W(0, 1)> ]

Initial Value| @ 34:0:0:0:0

This command is effective in programmed AUTO mode, programmed STEP mode,
programmed CONT mode, and MDI mode.
The setting values and the meanings are as follows:
0 : Disabled
1 : Enabied

“4.4 Commands/(~—) Direction of Soft Limit (@33)”

“4.4 Commands/(+) Direction of Soft Limit Value (@49)”
“4.2 Operation for Installation/Overtravel Processing Function”

IM PCB-01E
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Ol‘igin 'Return Type Parameter Setting

Designates the typé of origin return operation.
@35 { : < Origin return type of axis X (0-3)> )

( : < Origin return type of axis Y (0-3)> )
{ : < Origin return type of axis Z (0-3)> )
{ : < Origin return type of axis W (0-3)> )

Initial Value| @35:0:0:0:0

This command is effective in origin return mode and in origin calibration mode.
The type of actual operation of origin return is called <Origin return type>.
The setting values and the meanings of <Origin return fype> are as follows:

Setting .
Value Meaning

Detects the edge of the motor origin signal using the edge of the origin proximate sensor in

the origin return direction as the reference.

#  First, searches the edge of the origin proximate sensor to the origin return direction at
low feeding speed.

0 ¢  When detecting the edge, decelerates and stops.

¢ Reversely rotates and returns to the out-of-detection range of the origin proximate at
very low speed.

¢  Then, goes to the origin proximate sensor again at very low speed.

*  Searches and detects the edge of the motor origin signal at minimum speed.

Detects the edge of the motor origin signal using the edge of the origin proximate sensor in
the origin return direction as the reference.
@  Tirst, searches the edge of the overtravel sensor in the oppesite direction of the origin

1 return direction at low feeding speed.
¢  When detecting the edge, decelerates and stops.
¢  Then, performs origin return operation in the same way as type 0.
Detects the edge of the motor origin signal using the origin proximate sensor as the
reference. .
®  First, searches the edge of the origin proximate sensor to the origin return direction at
9 low feeding speed. :
*  When detecting the edge, decelerates and stops.
¢  Goes further in the same direction to the out-of-detection range of the origin proximate
at very low speed.
¢  Searches and detects the edge of the motor origin signal at minimum speed.
Detects the edge of the motor origin signal using the origin proximate sensor as the
reference. ’
3 &  First, searches the edge of the overtravel sensor in the opposite direction of the origin

return direction at low feeding speed,
®  When detecting the edge, decelerates and stops.
*  Then, performs origin return operation in the same way as type 2.

CAUTION - =
When the operating axis are the AC/DC serve type of control, kindly do not use origin
types 2 & 3. Using these types 2 & 3 may induce positioning errors.

IM PCB-01E



Origin

Rotating speed of
the motor shaft

Origin sensor

i

4-107
Return Mode of Origin Return Type 0
; 1 1 ] 1 | [
1 Searches for the ! Stops by ; Moves | Detects :Stop: ' Moves back past the
! edge of the 1 detecting! outside the 1the I ) F zero point.
 origin sensor, : the edge.: detection :approxi-} 1 :
! : I range of the Imate ] . ;
. origin zero ! (‘ " Detects the zero point.
! Low feeding speed | 5 Sensor. EP°i‘“" ' H ' ! P
1 1 1
: : | ! (Adjusts for over
: 1 : } compensation.
1 : 1 1
I i1
i i
Detection Minimum speed
Y
Detection Detection
Same position ] I I
o[
Crigin pulse .
Same position L L |
Origin Return Mode of Origin Return Type 1
; | 1 ' ] ) [
Checks the tStops | Searches for the {Stops by | Moves { Datacts :Stop' ' Moves back
edge of the {hy : edge of the origin 1detecling! outside the 1the i (f_“ past the zero
overtravel tdetec- | sensor. i the edge., detection | Zero ' point.
sensor, }ting : 1 range of the ! point. !
1the d . origin ! ( Detects. the
|edge. + Low feeding speed sensor. ¢ zero point,

Low feeding speed

Overtravel sensor

Rotating
speed of
the motor

Origin sensor

1
1
1
]
1
1

{
t
{
i
i
|
{
i
i
|
|
|

1
1 Adjusts for

I\ over

: compensation.
1

1

Very low
speed

Very low
speed

Detection Minimum speed

Detection

! I |

¥ Y
Detection

Same position

Y

Detection

Origin pulse

Same position

=l
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Origin Return Mode of Origin Return Type 2

! Searches for the  |Stops by

L}

the motor
speed

: Moves :Detects :

H edge of the origin :detecting: outside the :the zero |
| Teturn sensor. sthe edge. | datection tpoint. |
H : : range of the : :
! Low feeding speed}  origin | i
: sensor. : :

Rotating speed of | Very low | !
; Iy i i

! 1 i

1 1 1

t 1 1

L 1 ]

AN

Minimum speed

Origin sensor

Betection

3

Origin pulse

Origin Return Mode of Origin Return Type 3

speed

t ] ] ’ 1
| Checks the edge | StoPS ! Searches for the | Stops by | Moves | Detects !
i of the avertravel 1DbY t edge of the origin 1detecting! outside the Ithe zero)
| sensor. detec- | sensor. Ithe edge.| detection  |point. |
1 Eg'g : ! | range of the ! I
! e ) origin |
! edge. | Low feeding speed| | semsor., ' !
]
: : .
1 ' : 1
: : Very low ! !
f ] ! i
t i 1 I
1 ] 1
i 1 !

Minimum speed

QOrigin sensor

Detection

Overtravel sensor Detection H

Y Origin pulse

When designating origin return type 2 or 3, set the searching speed (low feeding
speed) to the origin sensor appropriately so that the operation can stop when

. detecting the origin sensor. If a higher speed than which the operation can stop at
the origin sensor is set, an error message (error 60 to 63) appears during origin
return mode, and the operation stops.

“4.4 Commands/ Origin Return Direction (@30)”
“4.4 Commands/Low Feeding Speed (@50)”
“4,2 Operation for Installation/Origin Return Operation”
“4.2 Operation for Installation/Origin Return Parameters”
“4.2 Operation for Installation/Operation Modes”
“4.2 Operation for Installation/Origin Calibration Operation”
“4.3 Daily Operation/Origin Return Mode”
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Rotating Direction of Motors Servo Setting

Changes the rotating direction (normal/reverse) of the axis of the motor.
@ 37 ( : < Motor axis rotating direction of axis X (0, 1)> )

Initiat Value
Description

Reference

{ : < Motor axis rotating direction of axis Y (0, 1)> )
{ : < Motor axis rotating direction of axis Z (0, 1)> )
[ : < Motor axis rotating direction of axis W (0, 1)> )

@37:0:0:0:0

This command is used only when installation.
< Motor axis rotating direction>> is the rotating direction of the axis of the motor
viewed from the top.
The setting values and the meanings are as follows:
0 : Sets(+)direction as CW (clockwise) rotating direction
1 : Sets(—)direction as CCW {(counterclockwise) rotating direction

The rotating direction of the axis of the motor shall be set when installation, If
this is reset, be sure to power off the controller once. Then, power on again,

“4.2 Operation for Installation/Type by type setting of the motor”
*4.2 Operation for Installation/Coordination System”
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Motor Type

Servo Setting

Designates the mofor type.
@ 40 [ : < Motor type of axis X (0-8)> ] [ : < Motor type of axis Y (0-8)> ]

( : < Motor type of axis Z(0-8)> ) ( : < Motor type of axis W (0-8)> )

Initial Value] @40:0:0:0:0

This command is effective to the DYNASERYV (position mode) axis and the

DYNASERYV (velocity mode).

This command is a dedicated command to the DYNASERYV, and with this
command, the related parameters are set automatically.

< Mofor type> means the type of the motor of the DYNASERV.

The setting values of <Motor type>, type of the motor, parameters automatically
set, and values to be registered are as follows:

Parameters to be Set Automatically and Values to be Registered

Setting T Resolution of | Low Feeding | High Feeding Maximum Jog Feeding
Value ype the Motaor Speed Speed Feeding Speed Speed
(@35 (@s0) (@51) (@s2) (@654)
0 PM1léxxB 655360 13 655 1310 655
1 DMl A 1024000 10 512 1024 512
2 DM8+x«B 2097152 8 524 1648 1048
3 DMBsssA 2097152 ] 524 1048 1048
4 DR1++B 507904 5 508 1016 508
5 DR1«++E 614400 6 614 1228 614
6 DR1ss#A 819200 g 614 1228 614
T DR5+++B 278528 g 278 1360 278
8 DRS#+xA 425984 g 425 1360 425

Reference

IM PCB-01E

“4,4 Commands/Resolution of the Motor (@55)"

“4.4 Commands/Low Feeding Speed (@50)”

“4.4 Commands/High Feeding Speed (@51)”

“4.4 Commands/Maximum Feeding Speed (@52)"”

“4.4 Commands/Jog Feeding Speed (@64)”

“4.2 Operation for Installation/Setting of the DYNASERV (Position Mode)”
“4.2 Operation for Installation/Feeding Speed Parameters”




Input Unit System

4-111

Parameter Setting

Designates the input unit system.
@ 41 ( :< Input unit system of axis X (0-5)> )

( :< Input unit system of axis Y (0-5)> ]
( :< Input unit system of axis Z (0-5)> ]
( :< Input unit system of axis W (0-5)> ]

Initial Value| @41:0:0:0:0

<Input unit system>> selects the desired unit system for input of the positioning

Reference

data.

The setting values and the meanings of <Input unit system> are as follows:

Setting
Yalue

Type

Meaning

0

Pulse input unit system

Indicates the pesitioning date using the number
of pulses.

1

Degree input unit system
{Multi-rotation)

Indicates the positioning date using the degree
from the center of the motor.

Division input unit system

Indicates the positioning date using the divisi-
on nuwber obtained by dividing 360" by the spec-
ified mmber.

Feeding length input unit
system{Uni-directional)

Indicates the positioning date using the feeding
length of the motor.

o

Degree input unit system
(1 rotation)

The same as for setting value 1 except for that
the range is from 0° ~ 360° .

Feeding length input unit
system{Bi-directional)

Similar to type 3 with bi-directional capability|

{Application includes leed-screw féeding ete.)

Designation using the program:

Type

Designated Value

Pulse input unit system

Gudo (X)) (¥Y) (Z2) (W)

Degree input unit system (Multi-rotation)

G141 (X) (Y] (Z) (W)

Division input unit system

G142 (X} (¥) (Z) (W)

Feeding length input unit system

Gl43 (XY (¥) (Z) (W)

No setting is available for the degree input unit system

(1 eration).

No setting is available for the feeding length input unit system
“4.4 Commands/Number of Divisions (@56)”

“4.4 Commands/Feeding Length FFactor (@60)",

“4.2 Operation for Installation/Coordination System”,

“4.5 Programming Language/Preparatory Function (G Function)”,
“4.5 Programming Language/Input Unit System”

(Bi~directional)
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Acceleration / Deceleration Type Parameter Setting

Designates the acceleration/deceleration type of acceleration/deceleration control.

@ 42 [ :< Acceleration/ deceleration type of axis X (0-11)> )
( :< Acceleration/ deceleration type of axis Y (0-11)> )

( :< Acceleration/deceleration type of axis Z (0-11)> )
( :< Acceleration /deceleration type of axis W (0-11)> )

@42:0:0:0:0

To control the speed curve of the motor for the desired curve is called
“acceleration / deceleration control”.
< Acceleration / deceleration type> is the type of acceleration/deceleration control.
This command selects the desired acceleration/deceleration type.
The setting values, types, and the meanings of <Acceleration/deceleration type>
are as follows:

Setting .
Value Type Operation
0 3rd order spline curve [This type makes the acceleration/deceleration curve of the motor
1 Trapezoid curve to the 3rd-order spline curve or trapezoid curve.
9 Modified sine wave Type 2 to 11 are called cam curve.
curve The cam curve means the acceleration curve of the motor. As a
Modified trapezoid result of the curve, speed curve of the motor is determined in the
3 curve acceleration / deceleration curve.
Modified constant
4 velocity carve Type 6 is recommended when moving a short distance

Modified constant in a short period of time.

velocity t:urve I Types 10 and 11 are created using the cam curve
Trapecroid curve creation UTY of the tool box utility {(optional).

Trapecroid curve Il '
Trapecroid curve Il

Constant acceleration
curve

Ww |w|=2|o]| o

10 User defined curve |
11 User defined curve I

Designation using the program:
G102 [ X < Acceleration/deceleration type of axis X (0-11)> )
{ Y < Acceleration / deceleration type of axis Y (0-11)> )
{ Z < Acceleration/deceleration type of axis Z (0-11)> )
( W< Acceleration /deceleration type of axis W (0-11)> )

“4.4 Commands/Cam Curve Unit System (@43)”

“4 4 Commands/ Acceleration/ Deceleration Time Duration (@53)”
“4 4 Commands/Deceleration Factor of Cam Curve (@54)”

“4.4 Commands/Minimum Feeding Time Duration (@67)"

“4.2 Operation for Installation/Acceleration/Deceleration Control”
“4,5 Programming Language/Preparatory Function (G Function)”
“4.5 Programming Language/Data Registration”
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Cam Curve Unit System Parameter Setting

Designates the cam curve unit system of acceleration/deceleration types 2 to 11.

initial Value

Beference

@43 ( : < Cam curve unit system of axis X (0-2)> )
( : < Cam curve unit system of axis Y (0-2)> )
{ : < Cam curve unit system of axis Z (0-2)> )
( : < Cam curve unit system of axis W (0-2}> )

@43:0:0:0:0

This command is effective when the acceleration/deceleration control set for either
of acceleration/deceleration types 2 to 11.
<Cam curve unit system> is the unit system of feeding time duration instruction.
Normally, unit is in ms. However, this can be multiplied 10 times or 100 times
when necessary.
The setting values and the meanings of <Cam curve unit system> are as follows:
0 : ms
1 : 10ms (10 times)
2 : 100ms (100 times)

“4.4 Commands/ Acceleration/Deceleration Type (@42)”
“4.2 Operation for Installation/ Acceleration/Deceleration Control”
“4.2 Operation for Installation/Acceleration/Deceleration Types 2 to 11"
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Synchronization Type Parameter Setting

Designates the synchronization type of synchronization contrel.
@ 44 [ : < Synchronization type of axis X (0,1)> )

( :< Synchronization type of axis Y (0-3)> )
[ :< Synchronization type of axis Z (0-3)> )
( :< Synchronization type of axis W (G-3)> )

[nitial Value| @40:0:0:0:0
This command is effective in programmed AUTO mode, programmed STEP mode,

Reference

IM PCB-01E

programmed CONT mode, and MDI mode.

Synchronization contrel is to control the timing of axis feeding start to- the start
input signal, using the axis feeding instruction. <Synchronization type> is the
type of synchronization control. This command selects the desired synchronization
type. <Synchronization types> 2 and 3 are effective only to axes Y, Z, and W.
The setting values and the meanings of <Synchronization type> are as follows :

Setting Synchronization

Value Type Meaning

0 Synchronization

disabled type Starts immediately with the start signal input.

1 Start time Starts delayed by the registered time duration with respect to the
synchronization type | start signal input,

Start of axis Y, Z, or W is delayed by the registered time

2 E‘lme synchronization duration with respect to the star{ signal input to the axis X after
ype . e
the start signal is input.
Position Start of axis Y, Z, or W is when axis X is placed at the
3 registered position after the start signal input to the axis X after

synchronization type the start signal is input is complete.

Designation using the program:

(1) Synchronization disabled type
G150 (X]) (Y] (Z) (W]
(2) Start time synchronization type
G151 [ X < Synchronization data of axis X (0-999999999)> )
[ Y < Synchronization data of axis Y (0-999999999)> ]
( Z < Synchronization data of axis Z (0-999999999}> )
{ W< Synchronization data of axis W (0-999999999)> ]
(3) Time synchronization type '
G152 ( Y < Synchronization data of axis Y (0-999999999)> )
{ Z < Synchronization data of axis Z (0-999999999)> )
{ W< Synchronization data of axis W (0-999999999)> ]
(4) Position synchronization type
(G153 ( Y< Synchronization data of axis Y (0-999999999)> )
( Z < Synchronization data of axis Z (0-999998999)> )
( W< Synchronization data of axis W (0-999999999)> ]

In the following operation modes, designating types 1 to 3 does not take effect. In
this case, axis feeding starts with type 0 (synchronizing disabled type).

(1) Origin return operation

(2) Jog operation

(3) Origin calibration operation

“4.4 Commands/Synchronization Data (@71)”

“4.2 Operation for Installation/Synchronization Control”
“4.5 Programming Language/Synchronization Control”
“4.5 Programming Language/Data Registration”
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Offset Value of Origin Return Parameter setting

Designates the origin return offset value (p).

@ 46 { :<Origin return offset value of axis X (—999999999-4999999999)> )

( :< Origin return offset value of axis Y (—999999999-+999999999)> )
[ :< Origin return offset value of axis Z (—999999999-+999999999)> ]
{ :< Origin return offset value of axis W (—999999999-+999999999)> ]

Initial Value| @46:0:0:0:0
This command is effective in origin return operation.

<Origin return offset value> is the amount of offset (p) of mechanical
coordination origin point from the mechanical origin point.

[ 1 1‘
Stops by | Moves | Detects { Stops
detecting! outside the : the i

1 Searches for the
1 edge of the origin

[} I
1 1
1 7
1 !
! sensor. ! the edge.l detection H approxi—: :
1 1 ! range of the ! ¢ 1 1 1
! . i ! origin | mate i ! ! Detects the exact zero
| Low feeding speed ! t sensor. j Zero N : Y point. _
I : } point, : P } : Adi i
) t justs over 1\, \
Rotating speed 1 ! ! i ! ; ‘( 3 )
A 1\compensation. f/ i
of the axis of { i : : Lo P i Y
the motor : ! ! t : ; A
/ \
H Y Very low | 1 ! : A
0 T [ d i
spee
. r 1
. Detection : Minimum speed A shift of
Qrigin sensor 1 origin return
)
Detection Detection offset value

A
Origin pulse ﬂ ’—!

Same position

Same position

“4.4 Commands/ Coordination after Origin Return (@47)”

“4,4 Commands/Low Feeding Speed (@50}”

“4.2 Operation for Installation/Coordination System”

“4.2 Operation for Installation/Origin Return Operation”
“4.2 Operation for Installation/Origin Return Parameters”
“4.2 Operation for Installation/IFeeding Speed Parameters”
“4.2 Operation for Installation/Operation Modes”

“4.3 Operation/Origin Return Mode”
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Coordination after Origin Return Parameter Setting

Designates the coordination value after origin return,
@ 47 ( : < Coordination value of axis X after origin return

-Hnitial value

Description

Reference
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(—999999999-+ 999999999)> ]
( :< Coordination value of axis Y after origin return

(—999999999- + 999999999) > )
( :< Coordination value of axis Z after origin return

(—999999999- + 999999999)> ]
{ :< Coordination value of axis W after origin return

(—999999999-+ 999999999) > )

@47:0:0:0:0

< Coordination value after origin return> is the coordination wvalue of the
mechanical coordination origin position in programmed coordination systems.

The unit and the range of input value of <Coordination value after origin
return> depends on the selected input unit system.

“4.4 Commands/Input Unit System (@41)”

“4.4 Commands/ Origin Return Offset Value (@486)”

“4.2 Operation for Installation/Coordination System”

“4.2 Operation for Installation/Origin Return Operation”
“4.2 Operation for Installation/Origin Return Parameters”
“4.2 Operation for Installation/Input Unit System”
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(-) Direction of Soft Limit Value  Parameter Setting

Function } Designates the soft limit value (p)in (~) direction.

Format @ 48 ( :< Soft limit value of axis X (—999999999-+999999999)> )

( :< Soft limit value of axis Y (—999999999-+4999999999)> )
[ :< Soft limit value of axis Z (—999999999-+999999999)> ]
{ :< Soft limit value of axis W (—999999999- 4 999999899)> ]

Initial Value|{ @48:0:0:0:0

<Soft limit value> is set in mechanical coordination sysem. The unit is the
number of pulses.

Reference | “4.4 Commands/(—) Direction of Soft Limit (@33)"
“4.4 Commands/(—) Direction of Soft Limit Value (@48)”
“4.2 Operation for Installation/Overtravel Processing Function”
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(+) Direction of Soft Limit value Parameter Setting

[ Format ]
—

nitial Value

Reference

IM PCB-01E

Designates the soft limit value {p)in (+) direction.

@ 49 [ : < Soft limit value of axis X {—999999999-+999999999)> )
[ :< Soft limit value of axis Y (—999999999-+999999999)> ]
[ :< Soft limit value of axis Z (—999999999--+999599999)> ]
( : < Soft limit value of axis W (—999999999-+4999994599)> )

@49:0:0:0:0

<Soft limit value> is set in mechanical coordination system. The unit is the
number of pulses. '

“4.4 Commands/(+) Direction of Soft Limit (@34)"
“4 4 Commands/(+) Direction of Soft Limit Value (@49)”
“4.2 QOperation for Installation/Overtravel Processing Function”
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Low Feeding Speed Parameter Setting

initial Value

Description

Reference

Designates the low feeding speed (kpps)._

@50 ( :< Low feeding speed of axis X (1-1360)> )
[ :< Low feeding speed of axis Y (1-1360)> )
[ :< Low feeding speed of axis Z (1-1360)> )
[ :< Low feeding speed of axis W (1-1360)> )

1) @50:13:13:13:13
(2) @50:0:0:0:0

This command is effective in origin return operation or in jog operation.

<Low feeding speed> is used in origin return operation and also used for low
speed feeding in jog operation.

For the axes of the DYNASERYV, the initial value shall be (1) above. <Low
feeding speed> is registered automatically when the motor type command (@40) is
used. Use this command in order to change the value to the different value from
the automatically registered one. .

For the axes which are not of the DYNASERYV, the initial value shall be (2)
above.

<Low feeding speed> is the feeding speed (kpps) for searching the origin sensor.
<Low feeding speed> in jog operation is the low feeding speed (kpps) of jog
feeding.

“4.4 Commands/Motor Type (@40)”

“4.4 Commands/Jog Feeding Speed (@64)”

“4,2 Operation for Installation/Setting of the DYNASERYV (Position Mode)”
“4.2 Operation for Installation/Feeding Speed Parameters”

“4.2 Qperation for Installation/Operation Modes”

“4.3 Operation/ Origin Return Mode”

“4.3 Operation/Jog Mode”

“4.5 Programming Language /Origin Return Function”
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ngh Feeding Speed Parameter Setting

Initial Value

Description

IM PCB-01E

Designates the high feeding speed (kpps).

@ 51 [ :< High feeding speed of axis X (1-1360)> )
{ :< High feeding speed of axis Y (1-1360)> ]
( :< High feeding speed of axis Z (1-1360)> ]
{ :< High feeding speed of axis W (1-1360)> ]

(1) @51:655:655:6565:655
(2) @51:0:0:0:0

<High feeding speed> is the feeding speed with the fast forward (GO0 code)
instruction.

For the axes of the DYNASERV, the initial value shall be (1) above. <High
feeding speed>> is registered automatically when the motor type command (@40) is
used. The registered value is a half of the rated speed of the motor. Use this
command in order to change the wvalue to the different value from the
automatically registered one,

For the axes which are not of the DYNASERYV, the initial value shall be (2)
above.

<For Acceleration / Deceleration <For Acceleration / Deceleration
Types 0 and 1% Types 2 to 11»
k . .
(kpps) High feeding (kpps) ' High feeding
+ speed ,t‘ speed
Speed| - __Z- Speed __ _ __ ___ _______ _4
Feeding length Feeding
length
(ms) (ms)
—
Time Time

“4 4 Commands/ Motor Type (@40)”

“4.2 Operation for Installation/Setting of the DYNASERV (Position Mode)”
“4,2 Qperation for Installation/Feeding Speed Parameters”

“4.5 Programming Language /Interpolation Function”



Maximum Feeding Speed
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Parameter Setling

initial Value

Description

Reference

Designates the maximum feeding speed (kpps).

@ 52 [ : < Maximum feeding speed of axis X (1-1360)> )
( :< Maximum feeding speed of axis Y (1-1360)> )
( :< Maximum feeding speed of axis Z (1-1360)> )
{ :< Maximum feeding speed of axis W (1-1360)> )

(1) @52:1310:1310:1310:1310
{(2) @52:0:0:0:0

<Maximum feeding speed> is the maximum feeding speed with the feeding speed
(F, A, B, C, or D code) instruction.

For the axes of the DYNASERYV, the initial value shall be (1) above. <Maximum
feeding speed> is registered automatically when the motor type command (@40) is
used. The registered value is the rated speed of the motor. Use this command in
order to change the value different from the automatically registered value.

For the axes which are not of the DYNASERV, the initial value shall be {(2)
above,

. €For Acceleration / Deceleration
Types 2 to 11»

< For Acceleration / Deceleration
Types 0 and i1»

k . .
(kpps) Maximum feeding (kpps) Maximum feeding
speed + speed /
Speed- \____- Speed ——————————————————
Maximum
instruction value Feeding
Feeding length of F, A, B, C, or length
D code
(ms) - e (ems)
- Minimum feeding time mjp.
Time duration of F, A, B, G,

or DD code

“4.4 Commands/Motor Type (@40)”

“4.2 Operation for Installation/Setting of the DYNASERY (Position Mode)”
“4.2 Operation for Installation/Feeding Speed Parameters”

“4.5 Programming Language/Feeding Function”
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Acceleration / Deceleration

Time

. Parameter Settin
Duration Y

Initial Value

Reference

It PCB-01E

Designates the acceleration/deceleration time duration of acceleration/deceleration
types 0 and 1.

@ 53 ( : < Acceleration/deceleration time duration of axis X (0-65535)> )
( :< Acceleration/ deceleration time duration of axis Y (0-65535)> )
[ :< Acceleration/deceleration time duration of axis Z (0-65535)> )
{ :< Acceleration/ deceleration time duration of axis W (0-85535)> )

@53:350:350:350:350

This command is effective when the acceleration /deceleration control is set for
accelerafion/ deceleration types 0 and 1.

< Acceleration / deceleration time duration> is not the feeding time duration
required for the motor until the rotating speed of the motor becomes the rated
speed. It is the feeding time duration until the speed of the motor becomes 1rps.

Speed 1‘

1rps

+
Time

Acceleration/deceleration
time duration (ms)

Designation using the program:
(G103 ( X <Acceleration/deceleration time duration of axis X (0-65535)> )
( Y < Acceleration /deceleration time duration of axis Y (0-65535)> )
( Z < Acceleration/deceleration time duration of axis Z (0-65535)> )
{ W< Acceleration/deceleration time duration of axis W (0-65535)> )

“4.4 Commands/ Acceleration/Deceleration Type (@42)"

“4.2 Operation for Installation/ Acceleration/Deceleration Control”

“4.2 Operation for Installation/Acceleratory/ Deceleration Types 0 and 1”
“4.5 Programming Language/Preparatory Function (G Function)”

“4.5 Programming Language/Data Registration”



Deceleration Factor of Cam Curves Parameter Setting

Designates the deceleration factor of acceleration/deceleration types 2 to 11.

@54 (:< Cam curve deceleration factor of axis X (0-4095)> )

( :< Cam curve deceleration factor of axis Y (0-4095)> )
( :< Cam curve deceleration factor of axis Z (0-4095)> ]
( :< Cam curve deceleration factor of axis W (0-4095)> ]

Initial Value| @ 54:30:30:30

Description

This command is effective when the acceleration /deceleration conirol is set for
acceleration /deceleration types 2 to 11 of cam curves.

<Cam curve deceleration factor> is a factor which is the degree of deceleration
when the stop signal of axis feeding is input (when emergency stop, reset,
interlock stop, or an error oceurs). The higher the factor is, the more decelerated.

Emergency stop A
Reset

Interlock stop
An error occurs.

Speed T

-~

———
Enlarged Time (ms)

Cam curve
deceleration
-~ - factor

—}-l——:—ﬁ'—'
Distribution time period

“4.4 Commands/ Acceleration/Deceleration Type (@42)”

“4.2 Operation for Installation/Acceleration/Deceleration Control”

“4.2 Operation for Installation/Acceleration/Deceleration Types 2 to 117
“4,5 Programming Language/Preparatory Function (G Function)”

“4.5 Programming Language/Data Registration”
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Resolution of the Motor | Servo Setting

Designates resolution of the motor (ppr}.

m @ 55 { : < Resolution of rotation of the motor of axis X(0-999999999)> )

Initial Value|

Description

Reference

iM PCB-01E

([ :< Resolution of the motor of axis Y (0-999999999)> )
{ :< Resolution of the motor of axis Z (0-999999999)> ]
( :< Resolution of the motor of axis W (0-999999999)> ]

(1) @ 55:655360:655360: 655360 :655360
(2) @55:0:0:0:0

This command is effective to the DYNASERV (position mode), the DYNASERV
(velocity mode), the AC/DC servo motor (position mode), the AC/DC servo motor
(velocity mode), and the stepping motor.

<Resolution of the mofor> is stepping resolution of rotation of the motor.

For the axes of the DYNASERYV, the initial value shall be (1} above. <Resolution
of the motor> is registered automatically when the motor fype command (@40) is
used. Check the value by referring to the specifications of the motor. Use this
command in order to change the value different from the aufomatically registered
value.

For the axes which are not of the DYNASERYV, the 1mt1a1 value shall be (2)
above,

“4 4 Commands/Motor Type (@40)”
“4.2 Operation for Installation/Type by type setting of the motor”
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Number of Divisions Parameter Setting

[ Format |

Initial Value

[ Note ]

Reference

Designates the number of divisions in the division input unit system.

@ 56 [ :< Division number of axis X (1-1024)> )
{ :< Division number of axis Y (1-1024)> )
{ :< Division number of axis Z (1-1024)> ]
{ :< Division number of axis W (1-1024)> )

@56:1024:1024:1024: 1024

This command is effective when input unit system is set in the division input unit
system.

<Division number> determines the minimum setting unit in the division input
unit system, First, 360° is divided by <Division number> in order to obtain the
desired division number. Then, the desired position can be designated with the
division number from 1 to <Division number>, So, use the division number to
input the desired position data.

When resolution of rotation of the motor is not integer of <Division number>, the
position for minimum error is selected. The error is not accumulated.

0(n=28)

Designation using the program :
(G101 [ X< Division number of axis X (1-1024)> )
[ Y < Division number of axis ¥ (1-1024)> ]
( Z < Division number of axis Z (1-1024)> ]
( W < Division number of axis W (1-1024)> ]

If the motor resolutlon which has been registered automatically by using the
motor type command (@40) differs from the actual motor resolution, or if the value
of motor resolution which has been registered by using the motor resolution
command (@55) differs from the actual resolution of rotation of the motor, the
division position is not correctly set and normally operation cannof be expected.

“4.4 Commands/Input Unit System (@41)“

“4 4 Commands/Motor Resolution (@55)”

“4.2 Operation for Installation/Input Unit System”

“4.2 Operation for Installation/Division Input Unit System”

“4.5 Programming Language/Preparatory Function (G Function)”
“4.5 Programming Language/Data Registration”

IM PCB-01E



4-126

Internal COIN Width - Servo Setting

Initial Value

Reference
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Designates the internal COIN width (p) of the controller.

@59 ( :< Internal COIN width of axis X (0-32767)> )
[ :< Internal COIN width of axis Y (0-32767)> )
[ :< Internal COIN width of axis Z (0-32767)> ]
{ :< Internal COIN width of axis W (0-32787)> )

@59:0:0:0:0

This command is effective to the DYNASERYV (velocity mode) and the AC/DC
servo motor (velocity mode).

<Internal COIN width> is the COIN width (p) when feedback conirol is earried
out from the controller.

Alignment check is carried out, after sending rotation instruction to the motor, by
comparing <Internal COIN width> with the positioning deviation in the
positioning feedback control.

“4.4 Commands/Initial 1 {@8)”

“4.2 Operation for Installation/Position Mode and Velocity Mode”

“4.2 Operation for Installation / Setting of the AC/ DC Servo Motor (Velocity
Mode)”

“4.5 Programming Language / COIN”
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Feeding Length Factor  Parameter Setting

nitial Value

Reference

Designates the feeding length factor in the feeding length input unit system,

@ 60 [ : < Feeding length factor of axis X (1-999999999)> )
[ :< Feeding length factor of axis Y (1-999999999)> )
{ :< Feeding length factor of axis Z (1-999999999)> ]
[ :< Feeding length factor of axis W (1-999999999)> }

@ 60 : 655360 : 655360 : 655360 : 655360

This command is effective when the input unit system is set in the feeding length
input unit system.

<Feeding length factor> is a factor used when converting the input positioning
data fo the instruction pulse which is sent to the motor, '

In the coordination systems which require designation of <Feeding length
factor>, a motor rotates once by inputting the positioning data which is the same
value as the <Feeding length factor>. So, the value of feeding length that rotates
the motor once shall be designated for <Feeding length factor>. For example,
when <Feeding length factor of axis X> is 1000, instructing “X1000” rotates the
motor once. Positioning data is converted to the instruction pulse to the motor, by
the following formula. '
Resolution of the motor (ppr)

Feeding length factor

Instruction pulse (p) = X Positioning dafa

For Feed-to-length application, the positioning data can be used for arc of the
drive roller by sefting the feeding length factor as follows:
Feeding length factor = Pi () X Diameter of the drive roller (I) _

/

The input unit of the positioning data is the same unit as used for the value for
(D) in the formula above, )
For example, where D = 280mm: :

Input unit for the positioning data is mm where 7D = rr X 280

Input unit for the positioning data is pm (0.001mm) where =D = = X 280000
For feeding length using a ball screw, the positioning data is the rectangular
coordinates of ball when setting the pitch (um) of the ball screw for the feeding
length factor.

e ——
Feeding length

“4.4 Commands/Input Unit System (@41)”
“4.2 QOperation for Installation/Input Unit System”
“4.2 Operation for Installation/Feeding Length Input Unit System”
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Input Sensitivity Voltage Servo Setting

Designates the input sensitivity voltage (mV).
@ 62 ( : < Input sensitivity voltage of axis X (0-9999)> )

( :< Input sensitivity voltage of axis Y (0-9999)> )
{ :< Input sensitivity voltage of axis Z (0-9999)> )
( :< Input sensitivity voltage of axis W (0-9999)> ]

tnitial Value| @62:0:0:0:0

This commmand is effective to the DYNASERY (velocity mode) and the AC/DC
~ servo motor (velocity mode).

<Input sensitivity voltage> is the input voltage for 1rps. Set the appropriate

value for the input voltage because the value is used for position feedback control.

“4.2 Operation for Installation/Position Mode and Velocity Mode”
“4.2 Operation for Installation / Setting of the AC/DC Servo Motor (Velocity
Mode)”
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Velocity Feed Forward Servo Setting

Function

Format

Initial Value

Description

Note

Reference

Designates the velocity feed forward ratio (%)..

@ 63 [ :< Velocity feed forward ratio of axis X (0-120)> )
( :<Velocity feed forward ratio -of axis Y (0-120)> )
[ :<Velocity feed forward ratio of axis Z (0-120)> )
[ :<Velocity feed forward ratio of axis W (0-120)> ]

@63:0:0:0:0

This command is effective to the DYNASERYV (velocity mode) and the AC/DC
servo motor (velocity mode).

<Velocity feed forward ratio> is used to adjust the amount of feed forward. The
setting range of <Velocity feed forward ratio> is from 0 to 120 {(%).

The proper feed forward cannot be obtained when the appropriate values are not
set for resolution of the motor and for input sensitivity voltage.

“4,4 Commands/Resclution of the Motor (@558)”

“4.4 Commands/Input Sensitivity Voltage (@62)" _

“4,2 Operation for Installation/Position Mode and Velocity Mode”

“42 Operation for Installation / Setting of the AC/ DC Servo Motor (Velocity
Mode)” :
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Jog

Feeding Speed Parameter Setting

Initial Value

Description

Reference
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Designates the jog feeding speed (kpps) in jog operation.

@ 64 { :<Jog feeding speed of axis X (1-1360)> )
( :< Jog feeding speed of axis Y (1-1360)> )
{ :< Jog feeding speed of axis Z (1-1360)> ]
[ :< Jog feeding speed of axis W (1-1360)> ]

(1) @64:100:100:100:100
(2) @64:0:0:0:0

This command is effective in jog operation.

<Jog feeding speed> is the high feeding speed of jog feeding.

For the axes of the DYNASERYV, the initial value shall be (1} above. <Jog feeding
speed> is registered automatically when the motor type command (@40) is used.
Use this command in order to change the value different from the automatically
registered value. '

For the axes which are not of the DYNASERV, the initial value shall be (2)
above.

“4.4 Commands/ Motor Type (@40)"

“4 .4 Commands/Low Feeding Speed (@50)”

“4,2 Operation for Installation/Setting of the DYNASERV (Position Mode)”
“4 2 Operation for Installation/Feeding Speed Parameters”

“4.2 Operation for Installation/Qperation Modes”

“4.3 Operation/Jog Mode”
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Minimum Feeding Time Duration

Parameter Settin
of Cam Curves g

Designates the minimum feeding time duration (ms) for restarting of axis feeding
when acceleration/deceleration control is set for cam curves.

@67 ( :< Cam curve minimum feeding time duration of axis X (1-65535)> )
[ :< Cam curve minimum feeding time duration of axis Y (1-65535)> )
[ :< Cam curve minimum feeding time duration of axis Z (1-65535)> )
( :< Cam curve minimum feeding time duration of axis W (1-65535)> ]

Initial Value| @ 67:150:150:150:150

This command is effective when acceleration / deceleration control is set for
acceleration/deceleration types 2 fo 11 of cam curves.
<Cam curve minimum feeding time duration> is the minimum feeding time
duration required for axis feeding of remaining length when the interlock half is
released. Therefore, this command is effective when the interlock halt has
occurred.

Stop Release

Interlock —___[

i
;
;
| A Remaining
: feeding length
]
]
Speed T S, ! } S

i
! //‘/‘-.

- ,l —>(ms)

T | T, Time

T2: Cam curve minimum
feeding time duration

III Required feeding time duration (T2) for remaining feeding length when the

interlock halt is released is obtained from the following formula.

S1

Te=Tyg— = Ty

So
However, if Ty is too small, feeding is not smooth (step by step feeding like
feeding with vibration). Therefore, T9 must be kept higher than a certain
time duration. Designate <Cam curve minimum feeding time duration> by
taking this effect into consideration.

“4.4 Commands/ Acceleration/Deceleration Type (@42)”

“4.2 QOperation for Installation/Acceleration/Deceleration Control”
“4.2 Operation for Installation/ Acceleration/Deceleration Types 2 to 117
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Override of Feeding Speed Parameter Setting

Designates the amount of override (%) of feeding speed.
@ 69 ( :< Feeding speed override of axis X (0-100)> )

( :< Feeding speed override of axis Y (0-100)> ]
{ : < Feeding speed override of axis Z (0-100)> }
{ :< Feeding speed override of axis W (0-100)> ]}

@ 69:100:100:100:100

<Feeding speed override> is the override amount of all feeding speeds except for
the maximum feeding speed.
This command is to be used for slow feeding operation, such as for debugging or
test operation. Using this command, <Feeding speed override> can be changed
during axis feeding in origin return operation and in jog operation. For other
mode of operations, <Feeding speed override> which has been set before starting
axis feeding is used.

<Feeding speed override> for acceleration / deceleration types 0 and 1 is the
amount of override for feeding speed, and in this case, feeding length and
acceleration do not change.

<€ Not Specitied (100%) = <Set to 50%>

Speed 1

< Feeding speed override> for acceleration/ deceleration types 2 to 11 is not the
amount of override for feeding speed. It is the amount of override for feeding time
duration, and in this case, feeding length does not change.

<€ Not Specitied (100%) > <Set 10 50% >

Speed

“4.4 Commands/Maximum Feeding Speed (@52)"

“4.2 Operation for Installation/Feeding Speed Parameters”
“4.2 Operation for Installation/Operation Modes”
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Synchronization Data Parameter Setting

Designates the synchronization dafa of synchronization types 1 to 3.

@ 71 ( : < Synchronization data of axis X (0-999999999)> )
{ :< Synchronization data of axis ¥ (0-999999999)> )
{ :< Synchronization data of axis Z (0-999999999)> )
( :< Synchronization data of axis W (0-999999999)> }

Initial Value] @71:0:0:0:0

This command is effective when synchronization control is set for synchronization
types 1 to 3. .
The meaning of <Synchrenization data> is different among synchronization types.

delay synchronization type is the start Stert

< Synchronization data> for the start _]r
signal

delay time duration (ms). Axis feeding
starts delayed by the time duration of
< Synchronization data>>, with respect
to the input start signal. Speed

[}
|
I
1
e
Start delay time duration (ms)

<Synchronization data> for the time  Start signal —J

1
synchronization type is the start delay Soead of i
time duration (ms) for axis feeding of ai?: Xo '
i

axis Y, Z, or W. Axis feeding of axis Sooed of __L__,'/_\_
Y, Z, or W starts delayed by the time azfse YD e

Dolay time duration {ms)of axis Y

duration of <Synchronization data> !

. Y . . ! Speed of ! J_\._
. with respect to the axis feeding start L5z e

. . . Delay time duration {ms)ol axis
signal of axis X after the stari signal Soced of I |

.. 2ed O

is input. a:l:i.s W e

This is effective only to axes Y, Z, and Polay time duration (ms)of axis W

Ww.
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Reference

IM PCB-01E

< Synchronization data> for the Start signal f Delayod degraes(®) of axis ¥
positioning synchronization type is the
start delay degree (°)for axis feeding
of axis Y, Z, or W. Axis feeding of

axis Y, 2, or W starts when axis X i‘:?;‘;or
becomes the same as Speed of
< Synchronization data> after axis ¥
inputting the axis feeding start signal Speed of
of axis X, following the input start axis Z
signal, ng:f‘vd
This is effective only to axes Y, Z, and

W.

Designaion using the program:
G < Synchronization type number (151-153)>
( X < Synchronization data of axis X {0-999999999)> ]
( Y < Synchronization data of axis Y (0-999999999)> )
( Z < Synchronization data of axis Z (0-999999999)> ]
( W< Synchronization data of axis W (0-999999999)> ]

“4 4 Commands/Synchronization Type (@44)”

“4.2 Operafion for Installation/Synchronization Control”

“4.2 QOperation for Installation/Start Delay Synchronization Type”
“4.2 Operation for Installation/Time Synchronization Type”

“4,2 Operation for Installation/Position Synchronization Type”
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This section describes the programming language used for the controller. Function, format,
description, ete. of the programming language will be explained.

How to Read the Explanation for the Programming Language

Explains simply the function of the programming language.

Shows the format of programming language. Note the followings when writing a
program.
(1) Write the word (the address and some digits of numbers which follow the
address) as usual. This cannot be omitted.
(2) Items in “< >" are numeric values of integral. The range of the value
differs among the programming languages, and the range is shown in“( )”.
(3) Items in“( }”can be omitted.
{4) Omne of the items shall be selected when more than one ifem are shown in

“L
Shows a sample program as an example.
Explains the functions of the programming language in detail.
Shows notes on use of the programming language.
Shows the items related to the programming language,
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e ’ o g’%‘wﬁ’? x ,:g?w‘;;}&

&

An instruction written in the NC language is given to the controller, and moves the
mechanisms such as the servo motor. A group of the instructions are called a “program”. The
program shall be written in the order that it controls the mechanisms.

The program consists of groups of instructions. One group of instruction is called a “block”.

The number to separate (to identify each block) blocks is called “sequence number”.

Configuration of Block
(1) A block is configured as follows:

NOOO GOOOXO000OCOYOOCOOOOZIOOO0OOOWOOOO0OT0 FOOOOO SOQO0 MOO
L1 1 I 1 j 1
[ I { ] 1
Sequence number Preparation function Interpolation function Feeding Main axis Auxiliary
function function function

(2) A block consists of multiple words.
(3) MO2 or M30 code shall be written at the end of a program.

Words and Addresses
(1) Words which make a block consists of an address and some digits of numeric values
which follow the address. (Note that a word which is not followed by numeric values may
also exist.)

(2) An alphabetical character is used for an address.

(3) The functions, addresses, and the meanings are as follows:

Function Address Meaning
Sequence number N Identification number of a block
Preparation function G Specifies the meaning of a block.
Interpolation function | X, Y, Z, W [ Specifies the positioning data.
Feeding function F Specifies the feeding speed.
A, B, CD Specifies the feeding speed of an individual axis.
Main axis function s Specifies the rotating speed of the inverter main axis.
e . M Specifies the way of external control after axis feeding.
Auxiliary function - - - -
0 Specifies the way of external control during axis feeding.
Dwell X Specifies the dwell time.
Designation of axis XYZ W Specifies individual axis.
Axis data LYZ W Data of individual axis.
J Specifies the destination of jump.
P Specifies another program number.
. Q Specifies the sub-program number.
Branch function P
M Termination block of the sub-program
L Specifies the times of repetition.
M Termination block of repetition
Comment function / Specifies the part of comments.

(4) The number of digits of each word is as follows:
N3G3X-9Y-9Z-9W-9F5A5B5C5D65-302M2J3P30Q31.3M 3/
The numeric value that follows the word means the number of digits. The word with a
{—)sign before its numeric value means the word with sign.
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Identifies the block.
N < Sequence number (1-999) >
N10

[Description | A sequence number can be placed at the beginning of a block. The sequence
number is used to identify the desired block.
The order of the numbers of <Sequence number> is not specified particularly.
And, <Sequence number>> is not necessarily continuous.
The sequence number can be applied to all blocks. Or, if desired, it can be applied
to necessary parts of the program.
A sequence number is necessary for the block of branch destination of J-code or Q-
code for branch function.

“4.5 Programming Language /Branch Function”
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Specifies the meaning of a block.
G < Preparation function (00-160}>

Goo

The preparatory function (G function) specifies the meaning of the block. The
preparatory function gives a special instruction to the controller. The preparatory
function is normally called “G code”.

The preparatory function {G code)}is classified into three types as follows:

IM PCB-01E

(1) One-shot G code

(2) Modal G code

blocks only.

: This type of G code is effective to the specified

This type of G code is effective until another G
code in the same group is executed.

(3) Data registration G code : This type of G code is used to register dafa.
Multiple G codes can be used in the same block when the group is different in that

block.
Types, operations, and formats (abbreviated) of the preparatory function are as
follows:
G code| Group Operation Format
G0Q 1 | Positioning GooXOOOYOOOZOOOWOO0
GO01 Linear interpolation Go1XOOOYQOOQZOCOWOO0
G04 Dwell G04X000
G27 0 Hardware origin refurn G27XY
G28 Software origin return G28xXy
G990 9 Abseolute instruction G0
Go1 Incremental instruction G911
Goz | o |Sethng ofecordinalion  16e9x000YO00ZO00OWOO0
@101 Division Iaput division | 6101X000YO00ZOOOWOOO
G102 eleration/deceleration | 3102000 YO00ZO0OWOOO
G103 Acceleration/deceleration | 1033 GO0 YOOOZOOOWOOO
G104 6 Setting of fc remote switch G1o4XO00YOOOZOOOWOO0O
G105 Setting of COIN width 16105000 YO00ZOOOWOOO
Setting of integral/
G106 proportional control G106XO00YO00ZOCOWOO0
G107 Setting of DC gain G107X000YOQOZOOOWOO0
G110 3 COIN disabled G110 -
G111 COIN enabled G111
G140 Pulse input unit system Gl40XYZIW
G141 Degree input unit system G141XYZW
G142 4 Division input unit system |[G142XYIW
Feeding length input unit
G143 system _ ‘ Gl43XYZIW
G150 Et:;';:hromzamon disabled G150XYZW
Gisy | | Deartsime syohronization | 6451000 YO00ZOOOWOOO
G152 Time synchronization type |G152YO00Z2000WOO0
G153 f;;;t“’“ synehronization | ) 53 v OOZOOOWOOO
G160 0 Clear position G160XOC0O0OYOOOZOOOWOOO

[1]

In the table, note

the followings:

(1) G codes in
group 0 are G
codes of one-
shot type.

(2} G codes in
groups 1 to §
are G codes of
modal type.

(3) G codes in
group 6 are G
codes of data
setting.

(4) Numbers are
to be placed in
O00.
However, it-
does nof mean
the number of
digits.
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Feeds the axis to the specified position.

{ ggg } (X< Positioning data of axis X (—999999999-+999999999)> )
( Y < Positioning data of axis Y (—999999999-+999999999)> )
( Z < Positioning data of axis Z (—999999999-+999999999)> )
{ W< Positioning data of axis W (—999999999-+ 999999995)> )

G00X1000

The interpolation function feeds the axis to the specified position. The preparation
function which specifies this function is grouped in modal G code. There are two G-
codes in that group as follows: ' '

(1) GO0 code is used for positioning instruction. Positioning is carried out at
fast forwarding speed to the position specified by <Positioning data>. The
fast forwarding speed is to be registered to the controller using the high
feeding speed command (@51). It cannot be controlled directly from the
prograrm. ' ‘

(2) GO1 code is used for linear interpolation. Positioning is carried out at the
'feeding speed which has been specified by the feeding function, to the
position specified by <Positioning data>.

The controller does not carry out linear interpolation actually. However, “linear
interpolation” is a general ferm used as NC language. Any other word is not

suitable to mean the operation of GOl code; and therefore, we use that word for .
explaining operations of this system.

“4.5 Programming Language/Absolute Instruction and Incremental Instruction”

“4.5 Programming Language/Feeding Function”
“4.4 Commands/High Feeding Speed (@51)”
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Specifies the feeding speed.

Description

Reference

IM PCB-0Q1E

( F< Feeding speed of all axes (0-65535)> )
{ A < Feeding speed of axis X (0-65535)> )
{ B < Feeding speed of axis Y (0-65535)> ]
( C < Feeding speed of axis Z (0-65535)> )
[ D < Feeding speed of axis W (0-65535)> ]

F100

The feeding function specifies the speed of axis feeding. This is effective for axis
feeding of linear interpolation.

The once-specified speed by the feeding function is effective until another speed is
specified. Therefore, it is not necessary to specify the speed for all blocks which
concern axis feeding.

The F code specifies the feeding speed of all-axes. The A code specifies the feeding
speed of axis X, the B code specifies that of axis Y, the C code specifies that of
axis Z, the D code specifies that of axis W. The code A, B, C, or D has priority
over the F code. When the code A, B, C, or D specifies a speed in a block in which
the speed has already been specified by the F code, the speed specxﬁed by the code
A, B, C, or D is used.

For example: When F1000B1310 is specified, 1000 is used for axes X, Z, and W,

and 1310 is used for axis Y.

The unit of feeding speed is different between the acceleration types 0 and 1 and -

the acceleration types 2 to 11. The unit for the acceleration types 0 and 1 is pps,
and that for the acceleration types 2 to 11 is ms.

An upper limit of the feeding speed can be set. When actual feeding speed is about
to exceed the set upper limif, it is kept at the speed of the specified upper limit.
The upper limit value is to be registered to the controller using the maximum
feeding speed command (@52). It cannot be specified directly from the controller,

“4.5 Programming Language / Interpolation Function”
“4.2 Operation for Installation/Feeding Speed Parameters”
“4.4 Commands/Maximum Feeding Speed (@52)”
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Specifies the rotating speed (%) of the main axis of the inverter.

S <Rotating speed of main axis (~100-+100)>
$50

This command is effective to the axis of the inverter.
The main axis function is the code to be used to control the axis of the inverter.
It specifies the output speed to the axis of the inverter.
The unit of <Rotating speed of main axis> is percent (%), and it is used for
rotating direction (contact output for normal/reverse rotation switching) and analog
speed.
The plus or minus sign of <Rotating speed of main axis> specifies the rotating
direction. Specifying <Rotating speed of main axis> with the plus sign rotates the
axis in normal direction (CW : clockwise), and specifying <Rotating speed of main
axis> with the minus sign rotates the axis in reverse direction (CCW :
‘counterclockwise).
The value of <Rotating speed of main axis> specifies the analog speed. The value
of <Rotating speed of main axis> (0 to 100%) specifies the voltage level to be
applied to the inverter. 100% is for the voltage level of 8V (factory-set value).

The maximum voltage level is factory set to 6V. This voltage can be readjusted
between 6 and 10V.
When readjusted to 10V, 100% is for the voltage level of 10V.
The desired voltage level can be obtained by turning the variable register located
on the axis controller for the inverter which is on the front panel of the
controller, and by using the terminal also located there. Follow the steps below for
adjustment.
(1) Connect an oscilloscope to the <AOUT> (speed instruction monitor) signal
terminal and to the <AGND> (analog ground) signal terminal.
(2) Turn <Adjustment variable register for speed instruetion cutput gain> for
the maximum output voltage you desire, while observing the oscilloscope.

m_—___._ Speed instruction monilor terminal

/1':

&

trrs

Adjusiment variable register for speed instruclion oulpul gain

eor,
s

E@E Adjustment variable register for speed instruction output offsel
JQ;Q*
DO—*— Anzlog ground lerminal

“4,2 Operation for Installation/Setting of the Inverter”
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Outputs the 2-digit code signal of BCD and the strobe signal to the external I/0

device.
( O<function number O (00-99)> ) ( M< M function number (00-99)> )
M30

The auxiliary function outputs the 2-digit code signal of BCD and the strobe signal
to the external input/output device such as a sequencer. These signals are used to
control on and off by the external input/output device.

There are two types of code, M code and O code, for the auxiliary function. The M
code outputs a signal after completing axis feeding. The O code outputs a signal
during and after axis feeding. The same output port is used for the M code and the
O code, and it is M OUT 0-7 (#42-49). The output signal of the auxiliary function
can be enabled or disabled using the initial 2 command (@9). The operation mode
command (@6) selects whether to enable the output by the M code only or to enable
the output by the M code and O code.
Either one M code or one O code, or both is effective in one block,
Besides that the following <M function number> is used to output the signal to
the external input/output deviee, it is used for a special purpose. And, it can be
enabled or disabled using the initial 2 command {(@89).
(1) MO0 : Program stop
Stops the programmed operation after execution of the block to
which the MO0 code is used is complete. The restart operation .
restarts the programmed operation.
(2) M01 : Optional stop

Stops the programmed operation after execufion of the block to

which the MOI code is used is complete, in the same way as the

MO0 code does. The restart operation restarts the programmed

operation.

End of program

This means the end of the program, and the programmed operation

is terminated,

“4,2 Operation for Installation/M Output Interface”
“4.2 Operation for Installation/M Output Parameters”
“4.4 Commands/ Operation Modes (@6)”
“4.4 Commands/Initial 2 (@9)”

0 150,
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Gives a waiting time (ms) to the block that follows.
G04X < Dwell time (0-600000)>
G04X200

The dwell instruction makes the waiting time specified with <Dwell time> to the
block that follows. The dwell is the G code of one-shot type. The unit of <Dwell
time> is ms.

Resolution of the dwell time is 5ms.

IM PCB-01E



Example
Description

Note

Reference
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Chahges the current coordination value in the programmed coordination systein.

Q92 [ X< Coordination value of axis X (—999999999-+999995999)> ]
[ Y < Coordination value of axis Y (—999999999-+ 999999999)> )
[ Z < Coordination value of axis Z {—999999999-4+999999999)> )
[ W< Coordination value of axis W (—992999999-+ 999999999)> )

G92X500Y0Z0OWO

In order to set the desired coordination system, set <Coordination value of axis X>
to the current coordination value of axis X, set <Coordination value of axis Y> to
the current coordination value of axis Y, set <Coordination value of axis Z> to the
current coordinaftion value of axis 7, and set <Coordination value of axis W> to
the current coordination value of axis W. The setting of coordination system is the
G code of one-shot type. The unit of <Coordination value> is the same as that of
the input unit system. The input unit system is to be specified using the input unit
system command (@41) or is to be specified directly from the program (G140 to
(G143).

For multiple rotation of the motor, be sure to clear the absolute position using the
following command, before the internal counter overflows.
G92X0Y0ZOWO

“4,5 Programming Language/Input Unit System”
“4.%2 Operation for Instailation/Input Unit System”
“44 Commands/Input Unit System (@41)"



Specifies the way to instruct the desired feeding length to each axis.

{G%}

Go1

Either of the absolute instruction or the incremental instruction can be used to
instruct the desired feeding length to each axis. These instructions are the G code
of modal type in the same group.

(1) The G90 code is for the absolute instruction. In this case, each axis is
instructed with an absolufe value, and the final position of axis feeding is to
be programmed.

(2) The G91 code is for the incremental instruction. In this case, each axis is

" instructed with a relative value, and the feeding length of the axis is to be
programmed.

“4.5 Programming Language/Interpolation Function”

“4.2 Operation for Installation/Input Unit System”
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Exampie
Description

Reference
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Returns to origin.

{G27

GZS}EXJ (Y} (Z) (W)

G27XY

There are two types of origin return function, the hardware origin return and the

software origin return. These fypes of origin return function are the G code of

one-shot type. In order to carry out the origin return of axis X, set X, to carry
out the origin return of axis Y, set Y, to carry out the origin return of axis Z, set

Z, and to carry out the origin return of axis W, set W. Setting is to be carried

out on addresses only. _

(1) The G27 code is for the hardware origin return instruction. In this case, origin.
refurn is carried out to the origin position (0 point) in the mechanical
coordination system,

(2) The G28 code is for the software origin return instruction. In this case, origin
return is carried out to the origin position {0 point) in the programmed
coordination system.

“4.5 Programming Language /Setting of Coordination Systems”
“4.2 Operation for Installation/Operation Modes”

“4.2 Operation for Installation/Coordination System”

“4.3 Operation/Origin Return Mode” '
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Clears all positioning data to 0 after axis feeding is completed.

G160 [ X< Positioning data of axis X (—999999999-+999999999)>
( Y < Positioning data of axis Y (—999999999-+4999999999)> )
[ Z < Positioning data of axis Z (—999999999-+999999999)> )
( W< Positioning data of axis W (—999999999-+999999999)> ]

G160X500Y1000Z2000W0

The clear position carries out axis feeding to the position specified by
' < Positioning data>. It clears all the positioning data to 0 after the axis feeding
is completed. The clear position is the G code of one-shot type.
The operation of axis feeding is the same as that of linear interpolation of the
GO01 code. _
Write as follows in order to set all the positioning data which are not subject to
axis feeding to 0.
G91G160X0
The positicning data to be cleared are as follows:
(1) Mechanical coordination value
(2) Absoclute coordination value
(3) Base coordination value
'(4) Encoder coordination value
(5) Programmed coordination value

“4.5 Programming Language/Interpolation Function”

“4.2 Operation for Installation/Coordination System”
“4.4 Commands/ Clearing Coordination System (@4)”
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Enables or disables the COIN (Completion of Instruction).

{le }

Description

Reference

IM PCB-01E

G111

The positioning status signal output from the driver of the motor is called “COIN".
The COIN sets whether to carry out positioning accuracy check after completion of
axis feeding. The COIN function is the G code of modal, and there are two types
of G code in the same group.

(1) The G110 code disables the COIN.

(2) The G111 code enables the COIN.

The COIN can be set using the initial 1 command (@8).

Refer to the instruction manual of the DYNASERV for the positioning alignment

width (COIN) of the DYNASERV.

The POSW1 and the POSW2 to the DYNASERYV are set open at the
factory.

“4.2 Operation for Installation/Type by type setting of the motor”
“4 4 Commands/Initial 1 (@8)”



Determines the unit system for the positioning data to be input.

G < Input unit system number (140-143)> (X3 (Y) (Z) (W]

Example
Description

Reference

G141XY

The input unit system determines what unit system to be used for inpufting the
positioning data. <Input unit system number> selects the type of the desired
input unit system. The input unit system function is the G code of modal type,
and there are four types of G code in the same group.

(1) The G140 code selects the pulse input unit system. The number of pulses
(p) is used as the unit of the positioning data in the pulse input unit
system. :

(2) The G141 code selects the degree input unit system. The length in degrees
from the center of the motor rotation is used as the unit of the positioning
data in the degree input unit system.

(3) The G142 code selects fthe division input wunit system. The division
number obtained by dividing 360° by the specified number is used as the
unit of the positioning data in the division inpuf unit system.

(4) The G143 code selects the feeding length input unit system. The feeding
length by the motor is used as the unit of the positioning data in the
feeding length input unit system. )

In order to set the desired input unit system to axis X using <Input unit system
number>>, set X, to set the desired input unit system to axis Y using <Input unit
system number>, set Y, to set the desired input unit system fto axis Z using
<Input unit system number>, set Z, to set the desired input unit system to axis
W using <Input unit system number>>, set W. Sefting is to be carried out on
addresses only.

The input unit system can be designated using the input unit system command

(@41).

“4.5 Programming Language/Data Registration”
“4.2 Operation for Installation/Input Unit System”
“4.4 Commands/Input Unit System (@41)”
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Specifies the type of synchronization control and the synchronization data.

{

G150 (X) (Y) {2) (W) ' }
G < Synchronization type number (151-153)> ( X< Synchronization data of axis X (0-999999998)> )

( Y < Synchronization data of axis Y (0-999999999)> )
( Z < Synchronization data of axis Z (0-999999999)> )
( W< Synchronization data of axis W (0-999999999)> )

G152Y100Z100W200

To control the start timing of axis feeding with respect to the start signal by the
axis feeding instruction is ecalled “synchronization contrel”. The type of
synchronization control is called “synchronization type”, and the desired type is
selected using <Synchronization type number>. The synchronization control
function is the G code of modal type, and there are four types of G code in the
same group.

Reference

M PCB-01E

1

(2)

(3)

(4)

The G150 code selects fhe synchronization disabled type. Using this type
starts axis feeding immediately when the start signal is input.

In order to specify this type for axis X, set X, to specify this type for axis
Y, set Y, to specify this type for axis Z, set Z, to specify this type for axis
W, set W. Setting is to be carried out on addresses only.

The G151 code selects the start delay synchronization type. Using this type
starts axis feeding delayed by the time duration of <Synchronization
data>, with respect to the input start signal. <Synchronization data>
means the start delay time duration (ms).

The G152 code selects the fime synchronization type. Using this type starts
axis feeding of axis Y, Z, or W delayed by the time duration of
< Synchronization data>, with respect to the axis feeding start signal of
axis X after the start signal is input.

< Synchronization data> means the delay time duration (ms) to the start of
axis feeding of axis Y, Z, or W.

This is effective only to axes Y, Z, and W.

The G153 code selects the positioning synchronization type. Using this type
starts axis feeding of axis Y, Z, or W when axis X becomes the same as
<Synchronization data> after inpufting the axis feeding start signal of
axis X, following the input start signal. <Synchronization data> means
the delay degrees (°) to the start of axis feeding of axis Y, Z, or W.

This is effective only to axes Y, Z, and W.

The synchronizétion control can be designated using the synchronization type
command (@44) and the synchronization data command (@71).

“4.2 Operation for Installation/Synchronization Control”
“4.4 Commands/Synchronization Type (@44)”
“4.4 Commands/Synchronization Data (@71)"
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Registers various data to the controller.

G < Data number (101-107) > [ X <Registered data of axis X > ]}
' { Y <Registered data of axis Y >}

( Z <Registered data of axis Z > ]}

( W<Registered data of axis W>)

G101X512Y1024Z512W1024

Description | This command registers the various data {o the controller using the program. This function is effective
until new data is registered using the same G code in the G code of data registration. There are seven

types of G code in the same group.

(1) The G101 code registers the number of divisions for division input in the division input unit
system. This is effective when the division input unit system is selected as the input unit
system. <Registered data> means the number of divisions for division input. The range which
can be specified is from 0 to 1024.

(2) The G102 code registers the acceleration/deceleration type of the acceleration/deceleration
control. <<Registered data> means the acceleration/deceleration type. The range which can be
specified is from 0 to 11.

(3) The G103 code registers the acceleration/deceleration time duration of the acceleration /
deceleration types 0 and 1. This is effective when the acceleration/deceleration types 0 and 1
are selected for the acceleration / deceleration control. <Registered data> means the
acceleration / deceleration time duration (ms). The range which can he specified is from 0 to
65535.

(4) The G104 code registers the fc remote switch of the DYNASERV (positioning instruction mode)
axis. <Registered data’> means the fc remote switch. The range which can be specified is from
0 to 15.

(5) The G105 code registers the COIN width switch of the DYNASERYV (positioning instruction
mode) axis. <Registered data> means the COIN width switch. The range which can be
specified is from 0 to 3.

(6) The G106 code registers the integral / proportional control of the DYNASERYV {positioning
instruction mode) axis, the DYNASERV (speed instruction mode) axis, the AC/DC servo motor
(positioning instruction mode)}axis, or the AC/DC servo motor (speed instruction mode) axis.
< Registered data> means the intrgral/ propartional control. The range which can be specified
is from 0 to 1.

(7) The G107 code registers the DC gain of the DYNASERYV (positioning. instruction mode) axis or
the DYNASERY (speed instruction mode) axis. <Registered data> means the DC gain. The
range which can be specified is from 0 to 7.

Various data registration using commands is available.

Reference | “4.2 Operation for Installation/Division Input Unit System”

“4.4 Commands/Number of Divisions (@58)"

“4.2 Operation for Installation /Acceleration/Deceleration Control”

“4.4 Commands / Acceleration/Deceleration Type (@42)"

“4.2 QOperation for Installation/ Acceleration/Deceleration Types 0 and 1"
“4.4 Commands/Acceleration/Deceleration Time Duration (@53)"

“4,2 Qperation for Installation/Type by type setiing of the motor™

“4 4 Commaned/fc Remote Switch (@32)”

“4.4 Commands/COIN width Swiich (@24)"

“4.4 Commands/Integ/Proportional Control (@21)"

“4.4 Commands/DC Gain (@22)"
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Branches the program.

(1) J < Branch destination sequence number (1-999) >
(2) P <Branch destination program number (1-128)>
(3) Q@ <Sub-program number (1-999)>
{4) L < Repetition times (0-999)>

(1) J20
(2) P8
(3) Q10
(4) L15

The branch function is used to branch the program. The branch function can be
c¢lassified into three groups by the way of branch.
{1) Jump Function {J Branch)
Form (1) above is used for jump function. The jump function is used to continue
the execution of the program by jumping the program fo the line of <Branch
sequence number>,
N20 X100 —<—
Y200
X300
Y400
J20 ——

{2) Pregram Jump Function (P Branch)
Form (2) above is used for calling another program. When the called program
ends with the M30 code, the programmed operation is terminated at that time.
When it ends with the M999 code, the programmed operation returns to the
original program.
Program number 8

X100 X50"

Y100 ‘ Y50

P8 M30

X200 1

Y200 Not effective
Program number 9

X100 50

Y100 Y50

P9

X200 ~—M999
Y200 M30
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' (3) Sub-program Function (Q Branch)

4

Form (3) above is used for calling the sub-program. The program which is
independent from any other programs and which ends with the M999 code is
called “sub-program”. This function calls the sub-program which starts with
<Sub-program number>. The M999 code is called “end of sub-program”.
When the M999 code is executed, the program goes to the block that follows
the block where the sub-program is called (the block of Q code).
: X100
X200
Q10
X100
M30
N10 X100 —=<=—

Sub-pregram Y200
M999

A

While using the sub-program, another sub-program can be called. This
function is called “nesting of sub-program”, and nesting is possible up to 32
levels. '

Repeating Function {L Branch)
Form (4) above is used for repeating function. The repeating function executes
the program repeatedly between the block of L code and the block of M888
code. The MB888 code is called “end of repeat” When the execution of the
program is repeated specified times of <Repealing times>, the program goes
to the block nexft o the block of M888 code.

X100

Y100

L15

X300 ~—

Y300 Repeats 15 times

X-300 between L135

M888 and MB888.

X100
In the program part subject fo repetition, repeating function cannot be used,
but the sub-program (3) above can be called. And, it is possible to use the
repeating function in that sub-program.

The operation of the program cannot be guaranteed if the program jumps to the
sub-program or to the repeated program part from outside, or vise versa.

“4.5 Programming Language /Sequence Numbers”
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Writes comments in the program.
/ [ <comment> )

/1310kpps

This command can write the comments in the program. With the comments
written by this function, the program can be read with ease. <Comment> that
follows / (slash) functions as the comments to the program only. It does not affect
the execution of the program.

G91X1000F1310/INC 1310kpps
G4X500/ timer
M3G/end of program

It is possible to make a block which contains only comments. However, if a
number of blocks which contains comments only are created successively, the
following axis feeding is occasionally delayed.
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5. TROUBLES AND REMEDIES / MAINTENANCE AND
CHECKS

5.1

Malfunction and Remedies

(1) Display and Output of Errors and Alarm

Display and output of errors and alarm of the controller are as follows:

Table 5.1 Display and Output of Errors and Alarm

Cutput Alarming an Error

Output of Error Stop

LED Display on the Front
Panel

<ERR> lights

< ERR:> flashes

<CN1> output

ERROR STOP (#35) output signal

ERROR STOP (#35) output signal

Qutput “QFF" “ON”
type When an Error
Cammu- | Qccours Error message output (Exx)
gﬁta t'uot" Recall of the . .
P Error Condition | Display of hexadecimal number by message command (@0)
Recovers by the following operation.
Parallel Transmission
Mode RESET (#10)input signal “ON"
Recover| RS-232C ‘Mode Reset command (@1)

Commaon

Set the reset switch on the front
panel to “ON"or turn power on.

Note : See “Appendix (2) Error/Alarm list” for the meaning of error messages.

(2) The Meaning of the LED Display on the Front Panel

Table 5.2 The Meaning of the LED Display on the Front Panel

Symbol Meaning of Lit Condition Meaning of Flashing Condition
DRY Controller preparation completed ll;ga:;s;agrtrun::ﬂi;eb;tié;thium
ERR - Serious error (Warning) Error stop
BUSY Operation R
PROG Programmed operation
M-EN M signal output
ORGF Qrigin return completed
COIN Positioning completed —_—

PLC Setting of parallel transmission mode -
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(3) Follow the steps below for remedy of troubles without error and alarm output.

Table 5.3 Troubles without Error and Alarm Output

Trouble

Remedy

Personal computer communication is
impossible.

* ¢

Check the communication eable.

Check the setting of RS-232C connection to
the personal computer.

Check the sefting of the DIP switch on the
front panel.

An LED on the front panel does not light.

*

Check the power supply voltage and the
polarity.

by the start instruection.

All the LEDs on the front panel light. 4 Check the power supply voltage.
No operation by the input to terminal, 4 Check the connection cables.
<CN1> @ Check the 24V power supply voltage.

4 Check that the appropriate input terminal
is assigned to the transmission mode
command {(@5).

Servo does not turn on by the servo ON/ 4 Check that the status of the SERVO ON/
OFF command (@20). OFF (#3)input terminal is on.
The DYNASERV (DD motor) does not start 4 Check that there is any error or alarm

being output.

Check the setting and adjustment of the
DYNASERV.

Condition is not set in axis ready when the
DYNASERYV (DD motor) operation is
completed.

Check for adjustment of the DYNASERV
(Note) When set to position P mode, only
the torque corresponding fo the
" positioning deviation of the DD
motor is output. So, arrangement
cannot be done when arrangement
width is too narrow.
Check the M-signal interface when M-
output is enabled.

The amount of motor movement is different
from that instructed.

+ ¢

Check the motor type command (@40).

Check the feeding factor command (@#60)
when set in the feeding length input unit
system.
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5.2 Maintenance and Checks

(1) About the Lithium Battery for Memory Backup
A lithium battery for memory backup of parameters and data is connected in the box on the
back of the controller.
The life of the lithium battery is about 20,000 hours in normal condition.
When necessary to replace the lithium battery, the <LED> on the front panel flashes and the

status of the BATTERY ALARM (#39) of connector <CN1> turns on. In this case, replace the
batterv within two weeks, '

CAUTION

In the above condition, if the battery is not replaced within an appropriate period of
time, the controller will be set in an error stop condition and the parameters and data will
be destroyed. .

(2) Replacement of the Lithium Battery
Follow the following procedures and remember the notes also below for replacement of the
lithium battery.

' CAUTIONS

_ M Keep the AC or DC power supply set to

R ! “ON” when replacing the lithium battery

S ' : for memory backup.

M Complete the replacement within five
minutes,

' ; M The spare battery is supplied with a

% specific connector and cable. So, order the
spare battery assembly to Yokogawa
“ Precision with product name (R7304LT).

S @ Lithium Battery Follow the procedure below for replacement.

(1) Remove the screw (M3) @ and remove also
the battery from the box.

® Cramp (2) Disconnect the connectors @.

(3) Detach the lithium battery assembly @
from the cramp @, and replace the battery
with a new one.

(4) Connect the connectors, and fix the cramp
firmly with the screw,

(%) Check that the connector is securely
connected,

@ Screw (M3)

\® Connectors (3) Cleaning ) )

At regular intervals of time clean this unit carefully.
Before attempting any cleaning, ensure that the power
is switched off. Use any soft and dry cloth to clean
the outer surface of the unit alone.

Figure 5.1 Replacement of the lithium Battery
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APPENDIX

(1)

List of Commands

Appendix-1

List of Commands (1/4)

Caode
No.

Name of
Commanci

Contents / Range of
the Setting of 1{st
Parameter

Contents / Range of
the Setting of 2nd
Parameter

Contents / Range of
the Setting of 3rd
Parameter

Contents / Range of
the "Setting of 4th
Parameter

00

Messages

Parameter number

0: Error number
when stopped by
an error

1: Enabled axis

2: Origin return
completion axis

3: Operating condition

4: (Reserved)

5t09 Parameter setting

20 to '79J of commaed number

80 : Mechanical

coordination
Programmed
coordination
(Reserved)

Absolute
coordination

Base coordination

Encoder
coordination

Origin calibration
value

87 to 98 :(Reserved)
899: D I/0 condition

81:

82:
83:

84:
85:

86:

01

Reseting
Error Halt

02 .

Stopping
Operation

03

Starting
Operation

Origin return
oparation

Origin calibration
operation
Programmed operation:

Program number
(1 to 128)

Jog operation:
axis X and feeding
direction

—1: — direction
0: Stop
1:+ direction

1:
specifies
axis X,

Qrigin return 1
operation .
Origi librati specifies

ngm.cax ration i Y.
operation

Jog operation:

axis Y and fecding
direction

=1: = direction
0: Stop
1: + direction

QOrigin return

. 1:
operaticn

spacifias
Qrigin calibration axis Z.

operation

Jog operation:

axis Z and feeding
direction

-1: - direction
0: Stop
i: + direction

Origin return

. 1:
oparatkion

specifies
Qrigin calibration axis W.

operation

Jog operation:

axis W and feeding
direction

—~1: -- direction
0: Stop
1: + direction

04

Clearing,
Coordina-
tion

Systems

1: Coordination system
clear for axis X

1: Coordination system
clear for axis ¥

11 Coordination system
clear for axis Z

1: Coordination system
clear for axis W
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List of Commands (2/4)

code | Name of Contents / Range of Contents / Range ot Contents / Range of Contents / Range of
No Command the Setting of 1st the Setting of 2nd the Setting of 3rd the Setting of 4th
. ik Parameter Parameter Parameter Parameter
05 |Transmis- | 0: RS-232C mode
sion Mode |3 1: Parallel
transmission
mode
‘06 |Operation | Operation mode Type of M-signal cutput
Mode 3 0: QOrigin return % 0: Only Mout signal
mode 1: Bath Mout signal
1: Programmed and Qout signal
AUTQ mode
2: Programmed
STEP mode
3: Programmed
CONT mode
4: Jog mode ‘
8: Origin calibration
mode
10: MDI mode
. Servo control Origin ratara completion
07 |Initial 0 . N . switch
0:0FF 1:ON 0: Disabled 31: Enabled
08 ape Coordination clear switch COIN switch
Initial 1 30 Disabled 1:Enabled 0:Disabled 3 1: Enabled
09 |nitial 2 Mout switch MOL switch MO0 switch M30 switch
a 0: Disabled 3¥1: Enabled 0: Disabledl 3¥1: Eaabled | 0: Disabled 3(1:Enabled 0: Disabled 31: Enabled
14 Listing Program number
Program (1 to 128)
Resisterin Program number
15 g g
Program (1 to 128)
16 Deleting Program number
Program (1 to 128)
17 Listing Program number
Programs | (0 to128)
List of Commands (3/4)

Initial Value | Initial Value | Initial Value | Initial Value
Code Name of Command Contents / Range of Ist of st of st of 1st
No. | (Unit) of the Setting Foren | (raraery | o avse 2y | chor Axis )
20  ])Servo ON and OFF 0: OFF 1: ON 1 1 1 1
21 g;tre]gx;alllProportional 0: Open 1: Close 0 0 0 0
22 DC Gain 0to7 0 0 0 0
23 fe Remote Switch 0 to 15 0 Y 0 0
24 COIN Width Switch 0to3 0 ¢ 0 0
26 Integral Reset Switch 0:0Open 1:close 0 0 0 0
28 iro}gg;téi%r;ai‘gapin Control 0to 7 0 0 0 0
29 Velocity Offset Correction {0: Disabled 1: Enabled 0 0 0 0
Switch
30  }Origin Return Direction |5 - normal ratation 0 0 0 0
31 {—)Direction of Overtravel |0: Disabled 1: Enabled ] 0 0 0
32 (+)Direction of Overtravel {0: Disabled 1: Enabled 0 0 0 0
33 (~) Direction of Soft Limit |0: Disabled 1: Enabled 0 0 0 0
34 {+)Direction of Soft Limit [0: Disabled 1: Enabled a 0 0 1
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List of Commands (4/4)

Appendix -3

Initial Value | initial Value | Initial Value | Initial Value
Code Name of Command Contents / Range of the of 1st of 1st of ist of 1st
No. (Unit) Setting Parameter | Parameter | Parameter | Parameter
(for Axis X) | (for Axis Y) | (for Axis Z) | (for Axis W)
35 Origin Return Type Dtod ] 0 0 0
Rotating Direction of 0: Rotation in CW directi
37 Motors 1: Rntati:n : cew ldr:r::::m 0 0 0 0
40 {Motor Type 0to8 0 0
41 Input Unit System 0: Pulse input unit system 0
1:Degree input unit system
(muliti-rotation)
2 : Division input unit system
3 : Feeding length input unit
. system
5: Degree input unit system
_ {1 rotation) -
6: Feeding length input unit-
system(Bi-directional)
42 Acceleration/Deceleration |0: 3rd-order spline curve ¢ 0 0 0
Type 1: Trapezoid curve
2 to 11: Cam curve
43 Cam Curve Unit System | 0: ms 2: 100ms 0 0 0 0
1:10ms
44 Synchronization Type 0 : Synchronization disable 0 0 0 0
type
1: Start time synchrenization
type
2: Time synchronization type
3 : Position synchronization
type
46 (Offset Value of Origin —999,999,999 to +999,999,999 0 0 0 0
Return (p)
47 Coordination after Origin | —999,999,999 to +999,999,999 0 0 0 0
Return
48 (=) Direction of Soft Limit | —999,999,999 to 4+ 999,999,999 0 0 0 0
Value -
49 (+) Direction of Soft Limit | —999,999,999 to +999,995,999 1] 0 0 0
Value )
50 Low Feeding Speed (kpps) |1 to 1360 13 13 13 13
51 High Feeding Speed (kpps) |1 to 1360 655 655 655 655
62 | Maximum Feeding Speed |1 to 1360 1310 1310 1310 1310
(kpps)
53 Acceleration/Deceleration [0 to 65535 350 350 350 . 330
Time Duration (ms)
54 Deceleration Factors of 0 to 4095 30 30 30 30
Cam Curye
55 Resolution of the Motor 0 to 999,999,999 655360 655360 655360 655360
56 Number of Divisions 1 te 1024 1024 1024 1024 1024
59 Internal COIN Width 0 to 32767 0 0 0 ]
60 Feeding Length Factor 1 to 999,999,999 655360 655360 655360 655360
62 Input Sensitivity Voltage [0 to 9,999 0 0 0 0
63 Velocity Feed Forward 0 to 120 0 0 0 0
64 Jog Feeding Speed (kpps) |1 to 1360 655 655 655 655
67 Minimum Feeding Time 1 to 65535 150 150 150 150
Duration of Cam Curve
{ms)
69 Override of Feeding Speed {0 to 100 100 100 100 100
(%)
71 Synchronization Data 0 to 999,999,989 0 o o 0
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(2) List of Errors and Alarms

When an error occurs during operation of the coniroller or the motor, the error message is
sent to the personal computer, operation display panel, or operation display pendant through the
RS-232C communication interface, and it is displayed on the screen. This section describes the
error messages, and causes and remedies of the errors.

Each type of errors has an error number which is a decimal number. The form of the error
messages displayed on the personal computer, operation display panel, or operation display
pendant is as follows.

EQQ,_ | Message (17 characters) | CR (,LF)

I_l_l

Error number

The history of the error number when operation stops with error can be displayed in
hexadecimal number, using the message command (@ ( 0] :0).

R02 error_hs : IOC)HI : IOOH1 : IOOHI : IC)OHI

| The error number
three times before

The error number
two times before

The last error number

The current error number

When an error occurs, error processing is carried out. One of the five types of error processing
is carried out according to the error occurred. Name of the error type and the fype of error
processing are as follows.

(1) Error Processing Type 0
@ The error message is output.
@ The ERROR lamp on the front panel lights.

(2) Error Processing Type 1
@ The error message is output.
@ The ERROR lamp on the front panel lights.
@ Operating conditions are reset.

(3) Error Processing Type 2

The error message is oufput.

The ERROR lamp on the front panel flashes.
Decelerates and stops.

Operating conditions are reset.

Turns in an error halt condition.

m @680

(4) Error Processing Type 3

The error message is output.

The ERROR lamp on the front panel flashes.
Decelerates and stops.

Servo is turned off.

Operating conditions are reset.

Turns in an error halt condition.

CRORCYY SYS)
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(5) Error Processing Type 4 |I| Operation stops by the error which
@ The error message is output. corresponds to error processing types 2 to 4.
© The ERROR lamp on the front When operation stops by the error, resetting

panel flashes. is required.
® Decelerates and stops. This condition (operation stop by the error)
@ BServo is turned off. can be known from the flashing of the
® Operating conditions are reset. ERROR lamp on the front panel.
® Turn in an error halt condition.

The number at the far left of the message is the error number (decimal notation) which is fo
be displayed on the screen of the personal computer. The number in parentheses “( )" is the error
number (hexadecimal notation) of the return data generated by the message command.

The number in the brackets “[ ]” on the right of the message means the type of error
processing. The error with “[1or2])” corresponds to error processing type 1 when not operating in
programmed o¢peration, and it corresponds to error processing type 2 when operating in
programmed operation,

“Cause” explains simply the cause of the error.

“Remedy” explains how to remove the cause of the error, or how to avoid the error.

01 (01H) SYSTEM error [4]

Cause :The system error has occurred.
Remedy : This may have to be repaired. Contact your sales person.

02 (02H) SCU status error f27]

Cause :An SCU (SERIAL CONTROL UNIT) error has occurred during communications
through the RS-232C. .
Remedy : Reset the system, and then operate again.

03 (03H) EMG stop [3]

Cause : An emergency stop (EMQG) signal has been input,
Remedy: Reset the system, furn on the servo, and then start from the origin return
operation.

05 (05H) X axis 1imit [1or2]

Cause :The mechanical limit of axis X has been detected.

Remedy: (1) When operating in programmed operation, reset the system, feed the axis in the
opposite direction of the limit in jog or MDI mode, and then start from the
origin return operation.

(2) When not operating in programmed operation, feed the axis in the opposite
direction of the limit.

06 (06H) Y axis 1imit [1lor2]

Cause : The mechanical limit of axis Y has been detected.

Remedy: (1) When operating in programmed operation, reset the system, feed the axis in the
opposite direction of the limit in jog or MDI mode, and then start from the
origin return operation.

(2) When not operating in programmed operation, feed the axis in the opposite
direction of the limit.

09 (09H) slave cal error [4]

Cause : An operation error has occurred in the slave MPU.
Remedy : This may have to be repaired. Contact your sales person.

10 (0AH) slave ram error [4]

Cause : An error has occurred when checking the slave RAM memory.
Remedy: This may have to be repaired. Contact your sales person.
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11 (OBH) master ram error r41

Cause : An error has occurred when checking the master RAM memory.
Remedy : This may have to be repaired. Contact your sales person.

12 (0CH) battery error [4]

Cause : The battery for memory backup is disconnected, or data to be backed up has been
destroyed because of insufficient voltage.
Remedy : This may have to be repaired. Contact your sales person.

13 (ODH) axis ID error [4]

Cause : The ID number of the axis board does not match.
Remedy : This may have to be repaired. Contact your sales person.

14 (O0EH) mode change error [0]

Cause : Change of operation mode is not appropriate.
Remedy : Once complete the current operation, and then change to another operation.

16 (OFH) slave set error [4]

Cause : A slave setiing error has occurred.
Remedy : This may have to be repaired. Contact your sales person.

17 (11H) driver servo off [2]

Cause : An axis feeding instruction has been carried out when the driver is in servo off
condition.
Remedy : Reset the system, and then set the driver in servo on condition.

18 (12H) driver error [3]

Cause : The driver has been in an error condifion.
Remedy : Carry out diagnosis on the driver, and remove the cause of the error. Then, reset
the system, and start from the origin return operation.

19 (13H) driver over load [21]

Cause : The driver has been in an overload condition.
Remedy: Remove the cause of the error (overload to the motor). Then, reset the system, and
operate again.

22 (16H) not ready data [Tor2]

Cause : The necessary data has not been prepared when starting operation.
Remedy : Carry out the following operation, and if the error still exists, contact the Company.
(1) When operating in programmed operation, reset the system and then start from
the origin refurn operation. .
(2) When not operating in programmed operation, try the same operation again.

23 (17H) CAM time error [1or2]

Cause : For acceleration/deceleration control of a cam curve, the desired cam curve cannot
be created because the feeding time duration instruction is foo long.
Remedy : Sel the feeding time duration instruction short. Then, perform as follows.
(1) When operating in programmed operation, reset the system and then start from
the origin return operation.
(2) When not operating in programmed operation, try the same operation again.
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S

24 (18H) servo sw off [0]

Cause : Servo has been turned on using the servo ON/ OFF c¢ommand (@20) when the
SERVO ON/OFF input connector is set to off.
Remedy : Set the SERVO ON/OFF input connector to on. Then, turn on the servo again.
25 (19H) under operation [0]

Cause : A prohibited @ command has been used during operation.
Remedy: Use the @ command after completing operation.

26 (1AH) illegal start [0]

Cause : Start has been activated (by command or input signal) in MDI operation or in jog
operation of parallel transmission mode.
Remedy: Carry out correct operation.

27 (1BH) 1illegal @-cord [0]
Cause : An undefined @ command has been used.
Remedy: Carry out correct operation.
28 (1CH) @-cord format [0]
Cause : An error has bee found in the formula of the @ command or the parameter.
Remedy : Carry out correct operation.
.29 (1DH) program starting {0]

Cause :A @ command which cannot be used during programmed operation has been used.
Remedy: Use the @ command after completing programmed operation.

30 (1EH) command jnhibited [0]
Cause : For program registration, an @ command has been used in program input condition.
Remedy : Use the @ command after exiting from program input condition.

31 (1FH) NC data inhibited [0]

Cause :An NC data has been input during MDI operation or without in program'
registration condition,
Remedy : Carry out correct operation.

32 (20H) not EMG or error (0]

Cause : The reset command (@1) has been used when not in emergency stop or in an error
halt condition.
Remedy : Carry out correct operation.

33 (21H) under PLC [0]

Cause :An @ command has been uged in parallel transmission mode.
Remedy : Set the operation in the RS-232C mode (@5:0). Then, use the @ command.

34 (22H) illegal file no. [lor2]

Cause : A program which has not been registered has been called.
Remedy: Call the program which has been registered.

35 (23H) illegal axis no. [lor2]

Cause : A disabled axis (nof connected axis) has been designated.
Remedy : Do not designate a disabled axis,
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36 (24H) file not set [1lor2]

Cause : The desired program has not been called yet.
Remedy : Call the desired program. Then, carry out correct operation.

37 (25H) CR not found [1or2]

Cause :A CR(.LF)character has not been found when receiving data through the RS-232C
communication interface. _

Remedy: Write a CR (,LF) character as fhe transmission terminator at the end of the
transmission data.

38 (26H) unfit value [lor2]

Cause : There has been an incorrect value in the program.
Remedy : Make correction for the value.

39 (27H) unfit word [lor2]

Cause : There has been a word error in the program.
Remedy : Make correction for the word.

40 (28H) illegal G no, [1or2]

Cause : An undefined preparation function (G code) has been used in the program.
Remedy : Delete the undefined preparation function (G code).

41 (29H) origin not set [lor2]
Cause :Programmed operation has been carried out without performing origin return
operation.

Remedy : Perform origin return operation. Then, carry out programmed operation.

42 (2AH) file dir overflow {lor2]

Cause : The number of registered programs has exceeded 128,
Remedy: Consider deleting of unnecessary programs.

43 (2BH) not found N [1lor2]

Cause :The branch destination of the branch function has not been found in the program.
Remedy : Write the sequence number (N code}in the branch destination.

44 (2CH) under error stop [0]

Cause :An @ command has been used in the condition of error halt.
Remedy: Carry out correct operation.

45 (2DH) NC format error [lor2]
Cause :An expression (format) error of the program has been found when reading the
program.

Remedy : Make correction to the format.

46 (2EH) not used massage [0]

Cause : An undefined parameter has been used with the @ command.
Remedy : Carry out correct operation.

47 (2FH) data area over [lor2]
Cause :The total number of the registered character of the program has exceeded 32 K-
bytes.

Remedy : Consider deleting of the unnecessary programs.
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48 (30H) illegal M no. [lor2]

Cause : An undefined auxiliary function (M code) has been used in the program.
Remedy : Delete the undefined auxiliary function (M code).

50 (32H) X axis soft Timit [lor2]

Cause : Soft limit of axis X has been detected.
Remedy: (1) When operating in programmed operation, reset the system, and then start from
the origin refurn operation.
(2) When not operating in programmed operation, feed the axis in the opposite
direction to the limit.

51 (33H) Y axis soft 1imit [lor2]

Cause : Soft limit of axis Y has been detected.
Remedy: (1) When operating in programmed operation, reset the system, and then start from
the origin return operation.
(2) When not operating in programmed operation, feed the axis in the opposite
direction to the limit. '

b4 (36H) illegal return [1or2]

Cause : One of the following errors on the use of the end of repetition (M888 code) of branch
function or on the use of the end of sub-program (MS99 code) instruction has been
found in the program.

(1) Another repetition is used in the repetition period of the repetition function.

(2) The end of repetition (M888 cod) block is used in the repetition function when
there is no repetition start (L code} block.

(3) The end of sub-program (M998 code) block is used in the repetition functlon
when there is no sub-program call (Q code) block.

Remedy: Check the flow of the program, and match correctly the start of repetition with the
end of repetition, and also the call of sub-program with the end of sub-program,
respectively.

55 (37H) over stack [lor2]

Cause :The depth of multiplication of the sub-program in the branch function of the -

program has exceeded 32
Remedy : Adjust the depth of the multiplexed sub-program within 32.

b6 (38H) over err cornter {37

Cause :The amount of positioning deviation in the positioning controller part has exceeded
132767 pulses.

Remedy : Check the setting of the control mode of the driver/ controller, and check also the
control parameters.

57 (39H) over vel offset [3]

Cause :The speed offset correction value in the positioning controller part has exceeded
+127mV for the axis of the DYNASERYV, and 159 mV for the axis of the AC/DC
servo motor.

Remedy : Adjust the speed offset of the driver. When an external force is applied to the motor
when the motor stops, disable the speed offset correction.

58 (3AH) velocity clamp [0]

Cause : A feeding speed which is more than maximum feeding speed has been instructed.
Remedy: The feeding speed is automatically adjusted to the maximum feeding speed, and
operation is continued.
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59 (3BH) disable mode [1]

Cause : An undefined operation mode has been designated.
Remedy : Designate correct operation mode.

60 (3CH) X origin over run [lor2]

Cause : During the origin return operation of axis X with origin return type 2 or 3,
operation has not stopped at the origin sensor,

Remedy : Reregister lower feeding speed. Set the sensing time duration long, and acceleratlon
/ deceleration time duration short.

61 (3DH) Y origin over run [lor2]

Cause : During the origin return operation of axis ¥ with origin return type 2 or 3,
operation has not stopped at the origin sensor.

Remedy : Reregister lower feeding speed. Set the sensing time duration long, and acceleration
/ deceleration time duration short.

62 (3EH) Z origin over run [lor2]

Cause : During the origin return operation of axis Z with origin return type 2 or 3,
operation has not stopped at the origin sensor.

Remedy: Reregister lower feeding speed. Set the sensing time duration long, and acceleration
/ deceleration time duration short.

63 (3FH) W origin over run [lor2]

Cause :During the origin return operation of axis W with origin return type 2 or 3,
operation has not stopped at the origin sensor.

Remedy : Reregister lower feeding speed. Set the sensing time duration long, and acceleration
{ deceleration time duration short.

68 (44H) X fb-pulse error [3]

Cause : The interface connector (KCN3-[1>) of axis X has come off, or there is no feedback
pulse because of disconnected (or cut out) cable.
Remedy: Check the connector and the cable.

69 (45H) Y fb-pulse error [3]

Cause : The interface connector (<CN3-[0>)of axis Y has come off, or there is no feedback
pulse because of disconnected {or cut out) cable.
Remedy: Check the connector and the cable.

70 (46H) Z fb-pulse error [3]

Cause : The interface connector (<CN3 - >)of axis Z has come off, or there is no feedback
pulse because of disconnected (or cut out) cable.
Remedy: Check the connector and the cable.

71 (47H) W fb-pulse error [3]

Cause :The interface connector (<CN3 -] >)of axis W has come off, or there is no feedback
pulse because of disconnected (or cut out) cable.
Remedy: Check the connector and the cable.
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(3) List of Connector Specifications
B <CN2> RS-232C Connection Specifications
Pin No. Name of Signal Input / Output Meaning of Signal
1 FG Frame ground
2 TD Output Transmit data
3 RD Input Receive data
4 RTS QOutput Request to send
5 CTS Input Request ready
6
7 SG Signal ground
8
8
10
11
12
13
14
15
16
17 +5V DC + side of 5V DC power supply
18 +5V DC + side of 5V DC power supply
19
20
21 TBRET Inpuf (Reserved)
22
23 EMG Input Emergency stop
24 GND Ground
25 GND Ground
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