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Notice:

OMRON products are manufactured for use according to proper procedures by a qualified operator
and only for the purposes described in this manual.

The following conventions are used to indicate and classify precautions in this manual. Always heed
the information provided with them. Failure to head precautions can result in injury to people or dam-
age to the product.

DANGER! Indicates information that, if not heeded, is likely to result in loss of life or serious
injury.

WARNING Indicates information that, if not heeded, could possibly result in loss of life or
serious injury.

Caution Indicates information that, if not heeded, could result in relative serious or minor
injury, damage to the product, or faulty operation.

OMRON Product References

All OMRON products are capitalized in this manual. The word “Unit” is also capitalized when it refers
to an OMRON product, regardless of whether or not it appears in the proper name of the product.

The abbreviation “Ch,” which appears in some displays and on some OMRON products, often means
“word” and is abbreviated “Wd” in documentation in this sense.

The abbreviation “PC” means Programmable Controller and is not used as an abbreviation for any-
thing else.

Visual Aids

The following headings appear in the left column of the manual to help you locate different types of
information.

Note Indicates information of particular interest for efficient and convenient operation
of the product.

1,2, 3... 1. Indicates lists of one sort or another, such as procedures, checklists, etc.

© OMRON, 1994

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any
form, or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permis-
sion of OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because OMRON is
constantly striving to improve its high-quality products, the information contained in this manual is subject to change
without notice. Every precaution has been taken in the preparation of this manual. Nevertheless, OMRON assumes no
responsibility for errors or omissions. Neither is any liability assumed for damages resulting from the use of the informa-
tion contained in this publication.
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About this Manual:

The C500-NC222-E Position Control Unit is a Special I/O Unit for SYSMAC C500, C1000H, C2000H,
CV500, CV1000, CV2000, and CVM1 Programmable Controllers (PCs) that support WRIT (87) and
READ (88). This Position Control Unit (PCU) is designed to control positioning through voltage out-
puts to a motor driver according to PC programming and external control inputs.

This manual covers the specifications and procedures necessary for installation and operation. It also
describes data layouts and examples for communication between the PC and NC222-E module. Be-
fore attempting to operate the Position Control Unit, be sure to thoroughly familiarize yourself with the
information contained in this manual. During operation, refer also to your PC Operation Manual for
programming and system details. If you wish to enter data manually via the Teaching Box, please use
this manual for wiring and setup only. Refer to the Teaching Box operation manual for data entry and
operations.

Section 1 contains information on the features of the Position Control Unit, system configuration, and
an overview of control system principles. It also outlines the differences between the NC222-E and
the earlier C500-NC221-E Position Control Unit.

Section 2 contains wiring diagrams and other information necessary for installation and connection of
the Position Control Unit, as well as illustrations of the the Unit's switches and indicators. It also pro-
vides the minimum information necessary to assemble and test a servomotor driver system using
both axes.

Sections 3, 4, and 5 provide information essential for operation, including data configuration, the set-
ting of parameters and positioning actions, communication between the Position Control Unit and the
PC, and the use of status flags.

Section 6 provides a description of command format. It also contains tables of system, servo control,
and data processing commands, including the functions and usage examples for each.

Section 7 shows how to establish the origin, which must be done to establish a reference point be-
fore executing positioning actions.

Section 8 provides a variety of programming examples to illustrate the principles covered in this man-
ual.

Sections 9 covers error processing.

Section 10 covers Teaching Box operations, including key operations, PC contents and permitted
settings, and error codes.

The appendices contain specifications, an error code list, and data coding sheets.

WARNING Failure to read and understand the information provided in this manual may result in
personal injury or death, damage to the product, or product failure. Please read each
section in its entirety and be sure you understand the information provided in the section
and related sections before attempting any of the procedures or operations given.




SECTION 1
Introduction

The C500-NC222-E Position Control Unit (PCU) is a Special I/O Unit that receives positioning commands from the Pro-
grammable Controller (PC) and outputs control voltages to two servomotor drivers. Since it outputs control voltages rath-

er than pulses, it can be directly connected to any of a variety of servomotor drivers. It can be used with the C500,
C1000H, C2000H, CV500, CV1000, CV2000 or CVM1 PC.

Each of the two servomotor drivers controls a servomotor which rotates one of the two positioning axes. The Position
Control Unit can control the axes independently or simultaneously. Both straight-line and circular arc interpolation are
also possible.

This section describes the basic features, components, and operation of the Position Control Unit, as well as the basic
configuration and principles of positioning control systems. It also shows the relationship between the C500-NC222-E
and the earlier C500-NC221-E Position Control Unit. Reading this section first will give you a familiarity with the essen-
tial terminology used in this manual and an understanding of the fundamentals necessary for successful operation.

1-1 0 FeatUres . .o oottt ettt e e e e e 2
1-2 Comparing the Units . ... ..ottt e e i e 3
1-2-1  Changes ..ottt e 3
1-2-2 Added Features . ... ... 5
1-2-3  Commands Added and Eliminated .......... ... .. ... .. .. .. . ... 8
1-2-4  Changes in Status Word Allocations ............ ... ... 9
1-3  Basic Operating Principles ... ... ... i e 11
1-4  Operational Flow ... ... e 13
1-5  System Configuration . ... ... ... .ottt ittt 14
1-6  Control System Configuration .......... ...ttt 15
1-7  Control System Principles .. ......... it e 15



Features

Section 1-1

1-1 Features

The Functions of Two Units Combined into One

Applicable Motor Drivers

Number of Control Axes
and Controlling Capacity

Error Diagnostics

Large Data Capacity with
Backup

Teaching Box

High-speed
Communications Between
PC and PCU

External Display for Visual
Confirmation

Applicable CPUs

With one DIP switch setting, this Unit can be used as a C500-NC221-E Posi-
tion Control Unit, with all of the features described in the C500-NC221-E
Position Control Unit Operation Manual. Simply changing the DIP switch set-
ting allows it to be used as a C500-NC222-E Position Control Unit, with the
modifications and added features described below.

A control output voltage range from —10 V to +10 V enables connection to
various servomotor drivers.

The Position Control Unit is designed to control two axes. Data configuration
consisting of parameters, speeds, dwell times, acceleration and deceleration
times, and positioning actions permits straight-line interpolation or circular arc
interpolation by simultaneous dual-axis operation. Each motor axis may also
be operated independently.

Troubleshooting is facilitated by error code transmission from the Position
Control Unit to the PC as well as by error code display on the External Dis-

play.

The data capacity in the Position Control Unit provides 300 positioning ac-
tions per axis, 19 parameters per axis, 100 speeds, 10 dwell times per axis,
and 10 acceleration and deceleration times per axis. All data is stored in the
built-in EEPROM for battery-free and maintenance-free backup. Data is read
into the RAM from the EEPROM when power is turned ON.

Connecting the Teaching Box permits position inputs, position input reading,
teaching inputs, and operation monitoring.

All data and command communications between the Programmable Control-
ler and Position Control Unit use PC Intelligent I/O Read and Write instruc-
tions permitting high-speed processing.

Connect the C500-ND201 External Display to show the current position, sta-
tus flags, and error codes.

The C500-NC221-E Position Control Unit can be used with a C500,C1000H,
or C2000H PC. The C500-CPU11-EV1 CPU must be used with the C500 PC.
Any C1000H, C2000H, CV1000, CV2000, and CVM1 CPU may be used.

Modifications and Added Features

Servo-free Function

Error Counter

Synchronous Startup

Zone Settings

Switching between servo-lock and servo-free has been made possible. With
servo-free, present values can be refreshed and teaching is enabled.

The contents of the error counter can be checked with the Teaching Box. In
addition, the counter can be reset and the size the counter can be changed.

Either axis can be preset to begin operation automatically when the other
axis reaches a prescribed position during operation.

Zones can be set for any positions, and in-zone and out-of-zone signals can
be received for status and external outputs.
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Protect Functions In addition to the existing PC protect function, external input protect and
Teaching Box protect have been provided, thereby further simplifying debug-
ging operations.

Safety-oriented Check Checks for disconnected or faulty wiring provide safer operation.
Functions

1-2 Comparing the Units

The C500-NC222-E Position Control Unit is based on the earlier
C500-NC221-E, with certain modifications and added features. The differ-
ences between the two models are outlined on the following pages.

1-2-1 Changes

External Input Allocations

NC221 NC222
Pin | Symbol Name Cntct Pin | Symbol Name Cntct
1 DCGND | OV 1 DCGND | OV
2 CCWLX | X-axis CCW limit NC 2 CCWLX | X-axis CCW limit NC
3 STPX X-axis external interrupt | NO 3 STPX X-axis external interrupt [ NO
4 ORGX X-axis origin NO 4 ORGX X-axis origin NO
5 EMGX X-axis emergency stop | NC 5 SERVOX| X-axis servo-free input NC
6 CWLX X-axis CW limit NC 6 CWLX X-axis CW limit NC
7 FG Frame ground 7 FG Frame ground
8 +24V 24-V input 8 +24V 24-V input
9 +24V --- +24V -
10 | - 10 | -

11 DCGND | OV 11 DCGND | OV

12 CCWLY Y-axis CCW limit NC 12 CCWLY Y-axis CCW limit NC

13 | STPY Y-axis external interrupt | NO 13 | STPY Y-axis external interrupt | NO

14 | ORGY Y-axis origin NO 14 | ORGY Y-axis origin NO

15 | EMGY Y-axis emergency stop | NC 15 | SERVOY| Y-axis servo-free input NC

ARRIRARERRR NN

16 [ CWLY Y-axis CW limit input NC 16 | CcwLY Y-axis CW limit input NC
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Changed External Inputs

NC221
Symbol

Name

The accumulated count of the er-
ror counter decreases naturally

External interrupt

setting is lost and must be rede-
fined before restarting operation.

Changes When Limit LS is On

through inertia to cause a stop. — During positioning: Acceleration/
deceleration pattern
During JOG operations: Stops
Emergency stop | Pulse string input to the error according to deceleration stop
counter is stopped, and the error pulse amount.
counter is cleared. Positioning
stops immediately. The origin — | Servo-free input | Switches between servo-lock

NC222

Symbol Name

(Parameter data:
X axis: 418; Y axis: 818)

External interrupt

and servo-free. Servo-free is ac-
tivated when this input is turned
ON and servo-lock is activated
when this input is turned OFF.

NC221

NC222

If an error occurs when the limit LS is on, the position is
removed from the LS by means of the JOG operation and
the error is cleared by executing error reset. The origin
setting is lost.

If an error occurs when the limit LS is on, the error is
automatically reset by executing a command (jogging,
inching, origin search) in the opposite direction from the
LS, and the command is then carried out. The origin
setting is not lost.

Changes in Overwrite
Acceleration/Deceleration
Speeds

set for positioning.

NC221

Fixed speed
—

-~

Overwrite command

When overwrite is executed for the C500-NC221-E, positioning accelerates
or decelerates accorded to a fixed speed. With the C500-NC222-E, however,
acceleration or deceleration is executed at the same speed as that which is

NC222

Overwrite command
Same speed

Overwrite Coefficient
Expansion

The overwrite coefficient range has been expanded and the minimum setting
increment has been decreased.

NC221

NC222

Range: 0% to 200%

Range: 0% to 999.9%

Increment: 10%

Increment: 0.1%

Teaching Box Speed
Settings

With the C500-NC221-E, the Teaching Box JOG speed, JOG acceleration
and deceleration speeds, pulse rate, and the deceleration pattern for a decel-

eration stop must be set whenever the System is powered up. With the
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C500-NC222-E, however, these data are set as parameter data and do not
need to be reset with every power up.

Parameter data address NC221 NC222
X axis: 412 High jogging speed (Upper limit Teaching Box speed settings
Y axis: 812 specification for jogging speed) (Specification of jogging deceleration
pattern, pulse rate, and jogging
speed)
X axis: 418 Deceleration stop pulse rate Deceleration stop (In addition to the
Y axis: 818 (Specification of pulse rate until pulse rate described on the left, the
positioning comes to a stop, after an deceleration patterns for the
external interrupt is received during deceleration stop key on the Teaching
jogging) Box and for external interrupts are
added.)

1-2-2 Added Features

Servo-free Command

Dwell Timer Cancellation

Distribution Start Status,
End Status

Wiring Check

With the C500-NC222-E, it is possible to switch between servo-free and ser-
vo-lock by means of either the Teaching Box or commands from the PC.

When positioning is executed in the same position as the present value, the
dwell timer is automatically rendered invalid.

Positioning at the same position

¥’

Positioning completion status

> Positioning completion data

1 Setting dwell timer

In order to facilitate recognition by the PC that positioning has been executed
to the same position, Distribution Start Status (X axis: word 3, bit 13; Y axis:
word 10, bit 13) and Distribution End Status (X axis: word 3, bit 12; Y axis:
word 10, bit 12) have been added. These flags turn ON and OFF during op-
eration as shown in the illustration below.

'DS DS 'DS DS ,DS ,DS

Distribution Start (DS)
Status

Distribution End (DE)
Status

'DE .DE .DE 'DE 'DE DE

By means of a command, the NC222 can check for faulty wiring or discon-
nections. In addition, if an error occurs when the disconnection check is spe-
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Error Counter Capacity
Changes and Overflow
Status

Synchronous Startup

Error Counter Reset

Expansion of Zone Setting
Function

Protect Functions

Error Counter Content
Display

Data Reading Complete
Status

cified, A-phase and B-phase switching is executed automatically. (A-phase
and B-phase switching is also possible by means of a parameter (encoder
type) setting.

The faulty wiring diagnostic function of the C500-NC221-E is not supported in
the C500-NC222-E. (This function prevents a control voltage beyond +0.3
from being output.)

Error counter capacity can be set for the C500-NC222-E with respect to pa-
rameter data. With this function it is possible to have the error counter over-
flow status bit turn ON when the error counter value exceeds the set value,
and to have the external output 1 specification turn ON and OFF according to
the parameter data. The capacity of the error counter can be set, in 1-pulse
units, from a minimum of 10 pulses to a maximum of 32,768 pulses.

Either axis can be preset to begin operation automatically when the other
axis reaches a prescribed position during operation. When the second axis
begins operation, it has no effect on the operation of the first axis.

Synchronous position

X axis

Y axis

This function resets the error counter to 0 by means of a command while
positioning is stopped. At the same time it sets the present value to 0.

When the workpiece enters the range of the zone setting, the external out-
puts can be turned ON together along with the status of the zone data execu-
tion. Zone settings of eight points each can be made for the X axis and the Y
axis. Acceleration zones for the NC222-E are the same as for the NC221-E.

The NC221-E provides a “PC protect” function by means of which the Posi-
tion Control Unit can be temporarily protected from receiving commands from
the PC. In addition to this, the NC222-E provides a “Teaching Box protect”
function, which temporarily protects against keyed inputs from the Teaching
Box, and an “external input protect” function, which temporarily protects
against external inputs.

The contents of the error counter are displayed in BCD in the PC status
areas and at the Teaching Box. The PC status areas are as follows:

X axis: wordsn + 17and n + 18
Y axis: words n + 19 and n + 20

In order to facilitate the continuous reading of data, the Data Reading Com-
plete status has been added to bit 00 of word n. As shown in the illustration
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Z Phase and Origin Input
Display

Limit Input Status
Monitoring

Teaching Box Safety
Features

below, this flag is turned ON and OFF as data is read (i.e., as READ is
executed).

READ ' READ , READ , READ . READ , READ

I | : | I | I |

'
|—> | |—>' ! ! ! —
' '

Data Read Complete
Status

After an origin search operation has been completed, the interval between
the Z phase is displayed at the Teaching Box.

With the NC221-E, the status of origin inputs cannot be monitored by means
of the Teaching Box. With the NC222-E, however, the Teaching Box can
monitor the Z phase status of clockwise (CW) and counterclockwise (CCW)
limit inputs.

The following three functions have been added to enhance safety for Teach-
ing Box operations.

a) It is now possible, by means of a key word, to switch the status of the
Teaching Box (i.e., to Teaching Box protect) so that it cannot be operated.
Thus even if the Teaching Box is handled by unauthorized personnel there
will be no danger.

b) The Teaching Box is often used for the trial operation of machinery, and it
can be dangerous to suddenly conduct trial operations at actual speed.
Therefore it has been made possible to preset a positioning speed coefficient
in the high speed parameter data, and to start operations at a speed lower
than the actual speed.

c) With the NC221-E, startup from the Teaching Box involves moving to the
target position when the key is pressed. In order to abort this positioning, it is
necessary to press the deceleration stop key, and sometimes this kind of op-
eration is undesirable. With the NC222-E, therefore, an improvement has
been made. For startup from the Teaching Box, operation continues as long
as the key is being pressed, and positioning stops as soon as the key is re-
leased.
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Commands Added and Eliminated
NC221-E Commands

Rightmost digit

Type Leftmost 0 1 2 3 4 5 6 7 8 9
digits
System commands 00 END NOP ERST ouT
Com- No op- | Errorre- | Exter-
mand eration | Set nal out-
end put con-
trol
X axis 01 XSRT XSTP XJOG | XPLS XORG | XOVR | XHLD XREL XEMG | -
Start Decel- | Jogging | Inching | Origin Over- Pause | Pause | Emer-
eration search | ride release | gency
stop stop
Servo Y axis 02 YSRT YSTP YJOG |YPLS YORG |YOVR | YHLD YREL YEMG | ---
control Start Decel- | Jogging | Inching | Origin Over- Pause | Pause | Emer-
com- eration search | ride release | gency
mands stop stop
Interpola- | 03 ISRT ISTP IJOG IPLS IORG IOVR IHLD IREL IEMG
tion Start Decel- | Jogging | Inching | Origin Over- Pause | Pause | Emer-
eration search | ride release | gency
stop stop
Data 04 ACLR CLR BCLR STORE | RESTR | READ MOV
proceeding com- All clear | Clear Block EE- EE- Data Data
mands clear PROM | PROM | read transfer
write read
(data
save)
05 TEACH | CCHG | HSFT
Teach- | Change | Home
ing current | shift
position
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NC222-E Commands

Rightmost digit

Type Leftmost 0 1 2 3 4 5 6 7 8 9
digits
System commands 00 END NOP ERST ouT CREST | SERVO | WCHK
Com- No op- | Error re- | Exter- Error Servo- | Wiring
mand eration | Set nal out- | counter | free check
end put con- | reset
trol
X axis 01 XSRT XSTP XJOG XPLS XORG | XOVR | XHLD XREL
Start Decel- | Jogging | Inching | Origin Over- Pause | Pause
eration search | ride release
stop
Servo Y axis 02 YSRT YSTP YJOG YPLS YORG |YOVR | YHLD YREL
control Start Decel- | Jogging | Inching | Origin Over- Pause | Pause
com- eration search | ride release
mands stop
Interpola- | 03 ISRT ISTP IJOG IPLS IORG IOVR IHLD IREL
tion Start Decel- | Jogging | Inching | Origin Over- Pause | Pause
eration search | ride release
stop
Data 04 ACLR CLR BCLR STORE | RESTR | READ MOV
proceeding com- All clear | Clear Block EE- EE- Data Data
mands clear PROM | PROM | read transfer
write read
(data
save)
05 TEACH | CCHG | HSFT
Teach- | Change | Home
ing current | shift
position

Commands added: CREST, SERVO, WCHK

Commands eliminated: XEMG, YEMG, IEMG

1-2-4

Changes in Status Word Allocations

The PC uses the intelligent /0 Read instruction READ(88) to read status
from the Position Control Unit. The NC222 status area has been modified, as
shown below, as compared with that of the NC221.

(1) Added:

Servo-free, Data Read Complete, Teaching Box Protect, External Input Pro-
tect, Error Counter Overflow (X, Y), Synchronous Start Waiting (X, Y), Zone
Flag Area, Distribution Start, and Distribution End

(2) Eliminated:

Inching, Emergency Stop, and Parameters Cleared

(3) Changed:

* Speeds Cleared
Word 00, bit 02 (for both X and Y axes) — Word 00, bit 15

* Positioning Data Cleared
X axis: Word 03, bit 12 —— Word 08, bit 15
Y axis: Word 10, bit 12 — Word 15, bit 15

* External Interrupt —— External Interrupt (with deceleration stop)
* External Emergency Stop —— External Servo-free Input
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NC221 Status Word Allocations

The following table shows the status word allocations for the NC221. The
corresponding table for the NC222, with the new status words included, is
provided in 5-2 Status Word Allocations.

Bit
W b1s b1g b13 b12 b1 b1o bg bg b7 b b5 bg b3 b2 b1 bo
Com- PCU Teach- | Teach- | External PC Interpo- | Interpo- | Reading | Writing EE- Speeds
mand Ready ing ing Display Commu-| lating lating EE- EE- PROM | Cleared
o | Ready Box Box Con- nications| Circular | Straight | PROM PROM Write
+ Ready Con- nected Disabled| Arc Line Com-
[a} nected pleted
© System status flags
[l
& Hard- Commu Y-axis X-axis | System | Interpo- | Y-axis X-axis
5 ware nicationg System System | /data lating Com- Com-
E — | Error Error | Error Error Pro- Error mand mand Error code (10" digit) Error code (10° digit)
S|+ cessing Error Error
> a Error
x Error code and system error status flags
| | | | | | | | ] | | |
Error-related OP code Error-related OP code Error-related OP code Number of error-related OP
‘jr‘ (leftmost digit) (middle digit) (rightmost digit) codes
& 1 1 1 1 1 1
Error codes
Parame{ Origin Parame- | Posi- Home Override| Dwelling| Position-| Origin Inching | Jogging | Position-| Stop Pause | Emer- Current
ters En-| Set ters tioning Shift ing Com-| search ing gency Position
‘2 abled Cleared | Data pleted Stop Sign
a Cleared
Status flags (1)
Ccw CcCw Accel- | Constant| Deceler-| In Posi- | Accel- Decel- Origin ouT2 OouT1 CWLS | CCWLS | External | External | Origin
Move- Move- erating | Speed ating tion eration eration Output Output | Input Input Interrupt| Emer- Input
‘+" ment ment Zone Zone gency
a Stop
Status flags (2)
© BCD (107 digit) BCD (108 digit) BCD (10° digit) BCD (104 digit)
+
[a]
Current position (leftmost digits)
©
(9]
$ I 3 I 2 1 I 0
%] BCD (10" digit) BCD (10< digit) BCD (10" digit) BCD (10" digit)
i | | | |
Current position (rightmost digits)
~ M code (107 digit) M code (10 digit)
+
[a]
M code
CI t 'I'I' t'ld CI t 'I'I' t'ld CI t 'I'I' t'ld
— urrent positioning action ad- urrent positioning action ad- urrent positioning action ad-
© Multiplier: 1, 2, 4 dress (102 digit) dress (107 digit) dress (100 digit)
1 1 1
[a]
Multiplier/Current positioning action address
1 1 1 1 1 1 1 L L 1 1 L L 1
Current speed address Current speed address Override coefficient Override coefficient
o (101 digity (100 digity (101 digity (100 digity
a ] ] ] ]
Current speed address/Override coefficient

10
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Bit
W b1s b1g b13 b12 b1 b1o bg bg b7 b b5 bg b3 b2 b1 bo
Parame{ Origin Parame- | Posi- Home Override| Dwelling | Position-| Origin Inching | Jogging | Position-| Stop Pause | Emer- Current
o | ters En-| Set ters tioning Shift ing Com-| search ing gency Position
~ | abled Cleared | Data pleted Stop Sign
+ Cleared
[a]
Status flags (1)
Ccw cCcw Accel- | Constant| Deceler-| In Posi- | Accel- Decel- Origin ouT2 ouT1 CWLS | CCWLS | External | External | Origin
Move- Move- erating | Speed ating tion eration eration Output Output | Input Input Interrupt| Emer- Input
= | ment ment Zone Zone gency
+ Stop
[a]
Status flags (2)
~ BCD (107 digit) BCD (108 digit) BCD (10° digit) BCD (104 digit)
+
e Current position (leftmost digits)
g
©
gle BCD (10° digit) BCD (102 digit) BCD (107 digit) BCD (10° digit)
2z | | | |
Current position (rightmost digits)
- Unused M code (107 digit) M code (100 digit)
+ l l l l l
[a]
M code
Clt 't'l' t'ld Clt 't'l' t'ld Clt 't'l' t'ld
— urrent positioning action ad- urrent positioning action ad- urrent positioning action ad-
Lo Multiplier: 1, 2, 4 dress (102 digit) dress (10" digit dress (100 digit
[‘:"‘ 1 1 1 1 1 1 1 1 1
Multiplier/Current positioning action address
1 1 1 1 1 1 1 L L 1 1 L L 1
© Current speed address Current speed address Override coefficient Override coefficient
7 (101 digity (100 digity (101 digity (100 digity
1 1 1 1
[a]
Current speed address/Override coefficient
~
+
[a]
o Read Data Area
5
c
o
: 0
£
o
o
0
X
©
N
+
[a]
Read Data Area

1-3

Note 1. When a READ(88) instruction is executed, data values are placed in the
Read Data Area. There are 110 words (17-126) set aside for this use.

2. During interpolation, the X-axis attributes and parameters are used for all
shaded parameters above.

Basic Operating Principles

The basic operation of the C500-NC222-E Position Control Unit, like that of
the C500-NC221-E, is fairly simple. The Position Control Unit controls a ser-
vomotor driver in accordance with data stored in its memory. This data in-
cludes parameters, speeds, positions, and other information necessary for
effective control. Before the Position Control Unit can be operated, you must
first input the essential data. This is generally done via the Teaching Box.

The way in which the Position Control Unit makes use of this data is deter-
mined by the program in the PC. The program does not control all of the
Position Control Unit’s operations directly, but rather, transfers commands to
the Position Control Unit for execution. The commands control such functions
as the starting and stopping of positioning, returning to the origin, and so on.
Thus, while the Position Control Unit functions as an integral part of your

11
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overall control system, it also exercises a good deal of autonomy. This capa-
bility is essential to the concept of distributed control, whereby control of
each portion of an automated system is located near the devices actually
being controlled.

The fundamental unit of positioning is the positioning action. A particular
positioning action moves the workpiece along the axis in a direction, at a
speed, and to a position determined by the data which has been set specifi-
cally for the positioning action. The positioning action begins when the start
command is transferred by the PC program (XSRT, YSRT, or ISRT, depend-
ing on whether you want to position along the X axis, the Y axis, or both si-
multaneously). Before beginning execution of positioning actions, it is neces-
sary to define the origin as a reference point by, for example, executing origin
search (XORG, YORG, or IORG). The origin is simply the point which is des-
ignated as 0 at any given time. Positioning actions are described in detail in
3-4 Setting Positioning Actions, using commands to start positioning actions
is described in Section 6 Commands, and using commands with the origin is
described in Section 7 Establishing the Origin.
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1-4

Operational Flow

Positioning operations generally involve the following steps.

Y

Confirm motor
operation.

Error LED

1

ights?

+ YES (error)

Read

error code. |

1

Correct
error.

cle

Error

ared?

Refer to the
operation
manual for
the Teaching
Box.

Refer to
Section 8
Programming
Examples.

Setup Wiring external Origin, CW limit CCW limit,
inputs external servo-free, external interrupt, etc.
* Refer to Section 2 Wiring.
Wiring between motors Wire according to operation
and servomotor drivers manuals for motors and
+ servomotor drivers.
Wiring bet
sel;\llr:)%o?o\:'v?jﬁr\}ers and Refer to Section 2 Wiring
Position Control Unit
Initial data is set. Servolock enabled.
P ON
ower Refer to 3-10 Initial Data.
o No
Operation via
PC program?
A
Write PC Connect
program. Teaching Box.
Run PC Operate
program. Teaching Box.
Confirm motor Confirm motor
operation. operation.
Trial . Change to Change to
operation actual data. actual data.
Change PC program
to actual program.
* A
Run PC Operate
program. Teaching Box.

Refer to

system.

Mount motors
to mechanical

appropriate
operation
manuals.

Final
wiring

v

Create PC
program application.

Y

Confirm actual
operation.

Error LED
lights?

>' Yes (error)

Read error code.

i

Correct error.

Error cleared?

Y

Operation
(positioning actions)

13
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1-5 System Configuration

The following configuration illustrates example connections for a working sys-
tem. The Position Control Unit receives control inputs from the control panel
and feedback inputs from the encoder, and outputs voltages to the servomo-

tor drivers.

Caution The Position Control Unit cannot be used if mounted to a Slave Rack.

Control inputs

power supply

24-vDC
power supply

Non-transformer
power supply unit

5y
{Tﬂ’ Single-phase
100 VAC

s v
1

D
]
]
]
]
]
]
]
]
]
[
[
[
]
]
[]
\

AC Servomotor
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Non-transformer
power supply unit

C500-NC222-E

C500-TUB02-E
Teaching Box S - ..

Single-phase
100 VAC ,

% External input
switches

External input switches

.
' -

1 Control switches =
)

1

- . Control
panel
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1-6

1-7

Open-loop Systems

Control System Configuration

The following block diagram shows a control system for a servomotor driver.

The Position Control Unit is arranged in a semiclosed-loop system.

C500-NC222-E PCU

Control System Principles

. Servomotor driver
[ = =, | Voltage ~ = 7 " Servomotor
§ %,ﬁ g _g output
o feo) =
8 .
% 2o | og Position
6] £ gT > 55
o g < | B0
Q a < Tachogenerator
O
& o | | .-o--.
= N Speed feedback
Position feedback
Rotary encoder
=
> £
o S |le!
s /o)
O
CW limit Origin ~ CCW limit
50 —
290 S
[eR =
> &8 Zom
<] ) e
E TE e ; S Control Inputs
| |
External servo-free  External interrupt
(deceleration stop)
|
3
o S S5
o8 o™ []
c 't c o
£ 82
o c ©Cc |:|
3 a g
|_

Teaching Box
C500-TU002-E

Control systems can be quite simple or relatively complex. The most basic is
an open-loop system, in which a particular operation is carried out, according
to programmed instructions, but in which no feedback is provided for auto-

matic adjustments. In an open-loop system, positioning is generally executed
by means of a stepping motor.

Table

Ball screw

Decelerator

Stepping motor

Position controller
Instructions

15
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Closed-loop Systems In a closed-loop system, the PC controls an external process without human
intervention. The servomotor provides direct feedback so that actual values
(of positions, speeds, and so on) are continuously adjusted to bring them
more closely in line with target values. The digital feedback signals are com-
monly transmitted to a digital-to-analog converter to complete the feedback
loop, thereby permitting automated control of the process. While closed-loop
systems can provide extremely high-precision positioning, the inevitable dif-
ferences between the drive system and the position sensors tend to make
them quite complex.

In principle, it would be possible to use the NC222-E in a closed-loop system.
In practice, however, the NC222-E is not designed to function with the me-
chanical vibration and other conditions that would result from factors such as
gear backlash, differences in feed screw pitch, and tension on screws, nuts,
and so on. Therefore the NC222-E should not be used in a closed-loop sys-
tem.

Linear scale |

|:| Servomotor

1 '™
, Position controller
Encoder

Ball screw |

Decelerator

Semiclosed-loop Systems  The NC222-E, like the NC221-E, is designed for use in a semiclosed-loop
system. Semiclosed-loop systems occupy the mainstream in modern servo-
systems applied to positioning devices. A semiclosed-loop system is similar
to a closed-loop system, except that feedback is provided by a tachogenera-
tor and a rotary encoder rather than directly by the servomotor. This system,
which also includes an error counter, a D/A converter, and a servomotor driv-
er, detects machine movements by rotation of the motor in relation to the tar-
get, computes the error between the target value and actual movement, and
zeroes the error through feedback.

Table

Servomotor

l '
, Position controller
Encoder

Ball screw |

Decelerator

Internal Configuration

Speed Servomotor

Desired position [Eror DA vqltagi Servo.

) " | counter converter T 7| motor

(pulse string) I ! driver
' Speed feedback Tachogenerator

Position feedback (feedback pulses)

\

O Rotary encoder
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Position Control Unit 1.
Operation

First, the error counter receives a target position in units of encoder
pulses. The error counter transfers its contents to the D/A convertor
which converts the contents to analog speed voltages for the servomo-
tor driver.

Servomotor Driver Speed Characteristics

-V

2.

Target
position
(pulses)

Rotational speed
+N (rpm)

+V Speed voltage

-N

The motor rotates at a speed corresponding to the speed voltage. The
rotary encoder connected to the motor axis rotates in sync with the mo-
tor, generates feedback pulses, and subtracts error counter contents.

A

Time

Error
counter
count
(pulses)

Time set

- Time

Speed
voltage

Time

\

T

Positioning end

Consequently, the encoder rotation is equivalent to the target position,
and the motor stops rotating when the error counter count and the
speed voltage becomes zero (stopping motor rotation).

While the motor is stopped, the rotary encoder constantly maintains the
stopped position through correction. If the motor axis moves slightly, the
error counter receives a feedback pulse from the rotary encoder and a
rotation voltage is emitted in the reverse direction, causing the motor to

17
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rotate toward its original position. This operation is called servolock or
servoclamp.

5. In order to execute positioning by the semiclosed-loop method with ac-
celeration and deceleration, target positions are set consecutively in the
error counter for processing, thus enabling smooth acceleration and de-
celeration.

—> Time

= Time

= Time

6. The target position becomes the error counter content which is con-
verted to a speed voltage for the servomotor driver. Thus, the position
equals the total count of target positions (shaded area in the figure), and
the speed will depend on the target position desired per unit time.

Machinery that Can be The NC222-E was developed for simple positioning applications using a ser-

Used vomotor, and not for applications requiring a high degree of precision. There
may be some variation depending on the accuracy of the machinery used,
but in general the NC222-E can provide accuracy up to approximately 100
um. Therefore the following machinery can be used.

(1) Conveyer machinery: X/Y tables, palletizers/depalletizers, loaders/unload-
ers, etc.

(2) Assembly machinery: Simple robots, simple automated assembly machin-
ery, etc.

The NC222-E cannot be used for positioning applications in production sys-
tems that require high precision.

18
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Simplified Positioning Consider the following positioning system where millimeter is selected as the
System Design unit:

Moving object (workpiece)
Reduction gear

Servomotor

Rotary encoder

Where:

N = rotary encoder resolution (pulse/rev)
M = reduction ratio

V = speed of moving object (mm/s)

P = feed-screw pitch (mm/rev)

L = distance moved (mm)

Here,

Feed-screw pitch
Encoder pulses x reduction ratio

Pulse rate =

= P (mm/rev) B P
= N(ousefrev) xM = Nxw (Mm/pulse)

Next, the required pulse speed from the encoder is:

Required pulse speed = Feeding speed ~ _ v (mmy/s
q P P ~  Pulserate ~  Pulse rate (mm/pulse)
_ VxNxM
B P

For a movement of L
mm:

Distance moved _ ||5 _ NxMxL (pulses)

Requisite no. of pulses = Biiscrate

19
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SECTION 2
Wiring

This section provides procedures for connecting the C500-NC222-E Unit’s servomotor driver I/O, external inputs and
power supply. Example circuits are provided along with examples of faulty wiring, its effects and features for checking
faulty and disconnected wiring. In order to insure system performance and reliability, wiring precautions are presented to
avoid malfunctions which are often difficult to diagnose and correct. Finally, the Unit’s switches and indicators are ex-
plained along with a suggested trial operation to enable the operator to run the Unit under simple and safe conditions.

2-1 M/D CONMMECLOT .« v v ettt ettt e e e e e e e e e e e e e e e e et e e e e e e e 22
2-2  BXT-IN CONNECIOT ...ttt ittt e e e e e e et et 24
2-3  Power Supply WITNg . . ..ottt e 27
2-4  Motor Runaway Due to Faulty or Disconnected Wiring .......................... 31
2-5 Faulty and Disconnected Wiring Check Functions .. ........ ... ... ... ... ... 33
2-6  System Failsafe Circuits . ... ... ...ttt it e 34
2-7  Wiring Precautions . ... .. .. ... . e 36
2-8 Switches and Indicators ... ...t e 38
2-9  Trial OPeration . .. ... ...ttt e e e e e e e e 39

2-9-1  ProCedure . ... ...ttt e e 39
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2-1 M/D Connector

The M/D (motor driver) connector is used for wiring servomotor driver 1/0
points. Control voltage outputs and feedback pulse inputs go through here.
The connector type and pin layouts are shown below.

25 ¢
SEmE—
o o] xouT 25| Y OUT
)
8| X AG 24| Y AG
& 7| x-A 16] X2 23| Y-A
Do P " = -
PN 6| X-A 15| X-Z 20| Y-A
26 -8-208|| L& 14| Y-Z
S%g || 26 -6=156 5| X-B = 21| Y-B
<><>g S — 13| Y-Z =
> &S 4| xB 20| Y-B
o2 12| +24V
=0 i 3| OUT-X |~ —19] OUT-1Y
. +
61| 26|\ J 2 | ouT-2x 18| OUT-2Y
L 10| FG
| 1| bc GND 17| DC GND
———3—34—

(Layout shown from wiring side)
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Pin Terminal Functions
Pin No. Symbol Name Description
1 DC GND oV 0-V terminal for pins 11 and 12
2 OuUT-2X X-axis OUT2 output User defined output (for X axis)
3 OUT-1X X-axis OUT1 output
4 X-B X-axis Phase B input Phase B feedback input for X axis
5 X-B X-axis Phase B input Phase B feedback input for X axis
6 X-A X-axis Phase A input Phase A feedback input for X axis
7 X-A X-axis Phase A input Phase A feedback input for X axis
8 XAG X-axis speed 0 V 0-V output for X-axis speed voltage to servomotor
driver
9 XOUuT X-axis speed X-axis speed voltage output to servomotor driver
10 FG Frame ground Ground terminal
11 +24V 24V for OUT output +24 VDC input terminal for OUT output
12 +24V
13 Y-Z Y-axis phase Z input Phase Z feedback input for Y axis
14 Y-Z X-axis phase Z input Phase Z feedback input for Y axis
15 X-Z X-axis phase Z input Phase Z feedback input for X axis
16 X-Z Y-axis phase Z input Phase Z feedback input for X axis
17 DC GND oV 0-V terminal for pins 18 and 19
18 OouT 2y Y-axis OUT2 output User defined output (for Y axis)
19 OouT 1Y Y-axis OUT1 output
20 Y-B Y-axis Phase B input Phase B feedback input for Y axis
21 Y-B Y-axis Phase B input Phase B feedback input for Y axis
22 Y-A Y-axis Phase A'input Phase A feedback input for Y axis
23 Y-A Y-axis Phase A input Phase A feedback input for Y axis
24 YAG Y-axis speed 0 V 0-V output for Y-axis speed voltage to servomotor
driver
25 YOUT Y-axis speed instruction Y-axis speed voltage output to servomotor driver

23



EXT-IN Connector Section 2-2

2-2 EXT-IN Connector

The EXT-IN (external input) connector is used for wiring external inputs.
Since the C500-NC221-E Position Control Unit allows dual axis control, the
EXT-IN connector provides inputs for both X and Y axes for connecting in-
puts from limit switches, from switches to stop the system, and from the me-
chanical origin. The connector type and pin layouts are shown below.

16 ¢
S—
© 6] CWLX 16| CWLY
N
N 5| SERVO X 10 15| SERVOY
i S ;ﬁ , 4| oRGX_ "'24\/ 14| ORG Y
2.6 ~5=13.0 D +
&% ||| 26 -3-78 3| sTPX 13| STPY
N2 ¥ 8 | +24V
o (N 2| CCWL X 12| CCWLY
6.1 2.6 J 1| DC GND 11| DC GND
C.} v,
———3 -3 f.—
(Layout shown from wiring side)
Pin Functions
Pin No. Symbol Name Description
1 DC GND oV Ground (0 V) terminal for external 24-VDC power supply
2 CCWLX X-axis CCW limit Limit switch input for X-axis in CCW direction (NC)
3 STPX X-axis external interrupt Used for stopping X axis earlier than normal deceleration
stop (NO). Active at its leading edge.
4 ORGX X-axis origin Used as X-axis mechanical origin (NO).
5 SERVO X X-axis external servo- Used to switch between servo-lock and servo-free (NC)
free input
6 CWLX X-axis CW limit Limit switch input for X axis in CW direction (NC)
7 FG Frame ground Ground terminal
8 +24V 24-V input Positive (+24 V) terminal for external 24-VDC power sup-
ply
9 +24V
10 Unused
11 DC GND oV Ground (0 V) terminal for external 24-VDC power supply
12 CCWLY Y-axis CCW limit Limit switch input for Y axis in CCW direction (NC)
13 STPY Y-axis external interrupt Used for stopping Y axis earlier than normal decelera-
tion-stop (NO). Active at its leading edge.
14 ORGY Y-axis origin Used as Y-axis mechanical origin (NO).
15 SERVO Y Y-axis external servo- Used to switch between servo-lock and servo-free (NC).
free input
16 CWLY Y-axis CW limit input Limit switch input for Y axis in CW direction (NC)
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Note 1. Even when only one axis (either X or Y) can be used, wire the NC exter-
nal input of the unused axis to DC GND. This can be done simply by short
circuiting at the connector.

2. The M/D connector 24 V (pins 11 and 12) and the EXT-IN connector 24 V
(pins 8 and 9) are connected (short circuited) internally.
The M/D connector FG (pin 10) and the EXT-IN connector FG (pin 7) are
connected (short circuited) internally.
The M/D connector DC GND (pins 1 and 17) and the EXT-IN connector
DC GND (pins 1 and 11) are connected (short circuited) internally.

Input Circuits (Feedback Inputs for Phases A, B, and 2)

e M/D Connector

+5V 4 . _ .
Phase A ? le(s W ,
Phase A 4 !/ A N
200 Q 1/6 W Photocoupler
Typical Encoder (i) Phase A, phase A (X,Y axes)
L
A out PhaseB 2k < & 'y
[ — % Phase B R
u 7
200 Q'1/6 W Photocoupler
(i) Phase B, phase B (X, Y axes)
Phasez [N 2k < £ "¢ 77
Phase Z R
oV 220 Q'1/6 W Photocoupler

(iii) Phase Z, phase Z (X, Y axes)

¢ EXT-IN Connector

Photocoupler

STP, ORG, CWL, CCWL inputs (X,Y axes)
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EXT-IN Connector
Output Circuit (OUT Outputs and Speeds)

_____

_____

XOuT
YOUT

XAG
YAG

Speed outputs (XY axes)
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2-3

Power Supply Wiring

Power Supply System

Section 2-3

For the power supply, wire separately the power system, the control system,
the SYSMAC system, and the DC input system.

MCBH1
TN
O O O ®
O—0C O—e Power section
TN
O O O
Oy O
wos2") ©)
o/ O
®
Control section
@
Uiy
—— Transformer
LI
Line filter
o —— I
><><>< | SYSMAC
Noise filter
DC stabilized .
X X X || power supply o DC input and output

PC Emergency Stop Circuit

In order for a PC breakdown or malfunction to not adversely affect the entire
system, incorporate the PC’s in-operation output terminal into an external
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relay circuit (CR1 in the following wiring diagram), and set up an emergency
stop circuit as shown in the following figure.

MCBH1
TN

O O O ®
P

O——OC O—e Power section

N
O O O

Oy O

MCB2O> O>

CR1

1
]
X Control section
]
1
1

Transformer Line filter

X 0

Noise filter

® "] DC stabilized
| | power supply

| PC
| in-operation 1
,  output :
| 1

—:——O O — @
_____________ 1

ﬁ Surge killer
CR1
L




Power Supply Wiring

Section 2-3

Servosystem Emergency
Stop Circuit

NO X4

NC
X2 X1
Rps
RDB:

50-W to 300-W motor: 0 Q

The standard procedure is to use a dynamic brake for servosystem emergen-
cy stops. A dynamic brake is a method whereby the regenerative electric
power of a motor is used for stopping the system. Brake torque is applied to
the motor by means of short-circuiting between the motor and an armature.
Ordinarily a timing signal is output from the servomotor driver, so this can be
used for the dynamic brake. The following diagram provides an example of
wiring an OMNUC H-series system.

36

EM
(Emergency Stop)
—eoeo

6

270Q/0.5W
37

@D Q@ A 1SS177

500-W to 1.1-kw motor: 8.2 Q 15

Caution

The dynamic brake output signals must not exceed 16 V and 30 mA. If these
specifications are exceeded, it will cause damage to the control system. Ex-

ercise care in selecting the relays. For relays X1 and X2, use G6C-2117P re-
lays (12-VDC 1a and 1b contacts) by OMRON.
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Establish the ON/OFF timing for the relays as shown in the following illustra-
tion. Select relays that will operate within 10 ms from when the dynamic
brake signal is output.

Operation instruction ON
OFF —
i 4.8 ms to 6.5 ms i i 2ms
f ; ——l—
Dynamic brake signal voltage 16V : T
ov : ! : .
i ! ! Possible at 0 ms
| Saiai
a-contact closed; b-contact open i : '
a-contact open; b-contact closed _i_ )
10 ms max.
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Power Supply Sequence The following illustration provides a power-up time chart. The power supply
for the NC222 is provided by the Power Supply Unit, and all momentary pow-
er interruptions and voltage drop detection are handled by the Power Supply
Unit.

Power off Power off

Power supply

> Power interruption
detection time

Power interruption
detection signal

1

+5V \

CPU operation voltage

Power supply reset

Approx. 1 s

In-operation output

NC222 reset i |

2-4  Motor Runaway Due to Faulty or Disconnected Wiring

In a servo system employing a servomotor, faulty or disconnected wiring may
cause the servomotor to run out of control. When the wiring is correct, the
servomotor maintains the stopped position as long as a position loop is
formed and servolock is in effect.

Error Servomotor
counter driver
Voltage Servomotor
-O
AG '
c Diraction L_h<(1) Phase A feedback -
ccw _| Direct > U
circul Phase B feedback
Encoder

(1) Faulty wiring at phase feedbacks A and B.
(2) Faulty wiring at ground and positive lines of speed voltage output.
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Runaway Due to Faulty
Wiring

Runaway Due to
Disconnected Wiring

32

For example, suppose that rotation occurs in the CW direction during servo-
lock due to a factor such as temperature drift. The rotation is detected by an
encoder, and the Position Control Unit’s internal error counter is notified of
the direction and amount of rotation by means of feedback signals. The count
of the error counter is ordinarily zero unless otherwise designated, so when
the motor moves in the CW direction and the feedback signals transfer the
direction and amount of movement as a count to the error counter, it will zero
this count figure by outputting the appropriate control voltage to rotate the
motor in the CCW direction.

The control voltage is output to the servomotor driver, and the motor rotates
in the CCW direction. Again, when the motor rotates in this CCW direction
the encoder detects the movement and notifies the error counter in the Posi-
tion Control Unit with feedback signals. This position loop subtracts the count
figure in the error counter to zero it. Hence, the creation of a position control
loop and valid servolock will ordinarily allow the servomotor to constantly cor-
rect and maintain its stopped position.

If the phase A and phase B feedback input lines are wired in reverse (broken
lines at (1) in the figure above), the servolock will not be effective and the
motor will run out of control. Suppose, for example, that the motor rotates in
the CW direction due to drift or some other cause, and that the direction and
amount of movement are detected by the encoder and transmitted to the er-
ror counter in the Position Control Unit. Because the feedback input wiring is
reversed at the Position Control Unit, the error counter receives the informa-
tion as a rotation amount in the CCW direction. Then the error counter at-
tempts to zero the count figure by outputting a control voltage in the CW
direction.

The reversed wiring thus causes further CW rotation when the servomotor
driver receives this control voltage. The error counter continues to total a
count in the CCW direction, and the motor runs out of control in the CW
direction as the cycle repeats. This can occur not only from reversed wiring
of phases A and B of the feedback inputs, but also from reversed wiring of
the speed voltage and the ground lines (broken lines at (2) in the figure
above). Runaway motors can be quite dangerous because they become ap-
parent only after switching power on.

Motor runaway can occur not only due to faulty wiring but also due to discon-
nected wiring.

Error Servomotor
counter driver
Voltage Servomotor
e ama BINO
C AG Phase A feedback |

Direction
cow circuit

4
| PhaseB  Epcoder
. feedback

Disconnection

For example, in the illustration above, the feedback lines are broken and cor-
rect feedback signals cannot be returned. Thus the Position Control Unit con-
trol voltage remains at zero without changing. When the servomotor receives
the control voltage of 0V, it tries to stop servomotor rotation. In fact, however,
the motor may move in one direction without stopping. This is caused by a
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discrepancy between the 0 V of the Position Control Unit’s control voltage
and the 0 V of the servomotor driver’s voltage input.

Servomotor driver voltage
input (0 V)

Control voltage (0 V)

When the two 0 voltages do not match, an electric potential difference is gen-
erated, resulting in a false control voltage. This in turn causes the servomotor
to move in one direction without stopping. In order to prevent this, repair the
wiring or adjust the 0 V of either the Position Control Unit or the servomotor
driver so that the 0 V levels match. Motor movement due to nonmatching 0 V
levels can occur during servo-free as well as servolock, based on the same
principles.

2-5 Faulty and Disconnected Wiring Check Functions

Caution

The NC222-E is provided with check functions to guard against the condi-
tions described above. When the command is executed to check the wiring,
a specified number of pulses is output in the specified direction, and a check
is performed to determine whether correct feedback pulses can be read.

Error Servomotor
counter driver
Voltage Servomotor

UL |fos -0
—_—
Test pulses :

P c AG Hl  phase Afeedback -

ccw | Direction - gse A feedbac (:'>
circuit - PhasereedbackE

ncoder

For example, in the above illustration, suppose that a specified number of
test pulses has been set in the error counter. After a fixed period of time the
contents of the error counter can be checked to determine whether the num-
ber of pulses that was initially set is correctly returned. With the faulty wiring
test, if the feedback pulses return only the pulse number that was originally
set, then that is okay. If there is faulty (i.e., reversed) wiring, then a pulse
number will be returned that exceeds the number of pulses that was set, and
a faulty wiring error (X axis error code: 20; Y axis error code: 21) will be gen-
erated by the NC222-E. The servolock will be cleared and the voltage output
willgoto O V.

To correct a faulty wiring error, either turn off the power and fix the reversed
wiring or reset the A/B phase switch in the encoder classification of the pa-
rameter data.

When the parameter data is changed, the motor may rotate rapidly due to the
remaining count in the error counter.

If the number of feedback pulses returned is less than the number of test
pulses that was set, a disconnected wiring error (X axis error code: 22; Y axis
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Note

2-6 System Fail

Errors During Positioning
Operations

error code: 23) will be generated. Just as with a faulty wiring error, the servo-
lock will be cleared and the voltage output will go to 0 V.

To correct a disconnected wiring error, turn off the power and repair the wir-
ing.

Faulty wiring checks and disconnected wiring checks can be carried out si-
multaneously. (It is also possible to carry out a faulty wiring check alone.) If
they are both carried out simultaneously, the A phase and B phase switching
for feedback will be executed automatically in the NC222-E if the wiring is
reversed.

safe Circuits

To protect against unforeseen problems that may occur during operation,
provide failsafe circuits, such as those shown below, in the positioning sys-
tem in which the NC222-E is used.

As illustrated below, motor runaway may occur during operation without a
position loop being formed. This can result from the following:

1) Failure of internal components in the NC222-E
2) Disconnected external wiring or faulty connections

C500-NC222
Servomotor driver
Amp S t
ervomotor
» = [|= [>
Error counter 4»®
A :
1 Failed components i
e Position loop
e 0
Direction AN
determination Broken lines
circuit : Encoder
Counter Photocoupler Faulty contact

Error Counter Capacity
Setting

1,2, 3...

Check Based on Error
Counter Overflow

1,2, 3...
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With the NC222-E, the error counter capacity can be set according to the
operating conditions by means of a parameter setting. This makes the error
counter overflow detection more sensitive. Follow the procedure outlined be-
low to set the error counter capacity.

1. Conduct a trial operation of the machinery, and use the Teaching Box to
check how the count changes in the error counter.

2. Check the maximum count value, and set the parameter data such that
the error counter capacity is 30% to 50% less than that value.

If motor runaway occurs during a positioning operation, as described above,
the NC222-E checks for errors according to the count of the error counter,
and executes the following processes:

1. Outputs an “error counter overflow” error.
2. Sets the voltage output to 0 V.

3. Turns “external output” ON or OFF according to the parameter data set-
tings.
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These processes provide external stop circuit operation timing as shown in
the diagrams below when an error occurs during a positioning operation.

Example 1

Amp

Error counter | >

Voltage output

0 O @———» Servomotor driver
A

@————» Servomotor driver

External output

When an error counter overflow occurs, the external contact for the c-contact
is moved by means of an external output, and the voltage output to the ser-
vomotor driver is short-circuited and stopped.

Example 2

Servomotor driver
Error counter

Servomotor

)@

O

O

O

When an error counter overflow occurs, the motor’s dynamic brake is applied
by means of an external output, and motor operation is stopped.

Caution In either of the above examples, be careful enough so that the sudden stop
when the error counter overflows will not result in damage to the machinery.
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External Emergency Stop In addition to the failsafe circuits shown above, a failsafe circuit is normally

Circuit set up whereby monitoring sensors are installed at the edges of the work-
piece’s range of movement and operation is stopped if runaway occurs and
abnormal workpiece movement is detected.

Monitoring sensor Limit input Limit input Monitoring sensor

O O O O

Normal operating range

Maximum range of movement

In this safety system, as illustrated in the above diagram, monitoring sensors
are installed outside of the limit inputs. If the workpiece reaches one of the
sensors, the power is turned off to the servomotor driver and then the dy-
namic brake is applied to stop the motor.

2-7 Wiring Precautions

Electronically controlled equipment may malfunction because of noise gener-
ated by power supply lines or external loads. Such malfunctions are difficult
to reproduce; hence, determining the cause often requires a great deal of
time. The following tips should aid in avoiding noise malfunction and improv-
ing system reliability.

1,2, 3... 1. Always use designated electrical cables.

2. Separate power cables (AC power supply, motor power supply) and
control cables (pulse outputs, external I/O). Do not group the two types
together or place them in the same conduit.

3. Control cables must be shielded.

4. For inductive loads (relays, solenoids, solenoid valves), connect surge
absorbing circuits. Connect surge absorbing components close to the
relay or solenoid. For a DC relay, use a surge-absorbing diode with a
voltage tolerance at least five times greater than the circuit voltage.

DC Relay AC Relay
©)
DC | ( RY; Diode for AC| ( RY; Surge absorber
absorbing surge
[ [
©) ——— ———
Solenoid

SOL % Surge absorber
[
———

5.  Noise from the power supply line (e.g., when using the same power sup-
ply with an electric welder or electrical discharge unit, or when a
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high-frequency noise generator is nearby) can be alleviated by inserting
a noise filter at the power supply input.

6. Use a twisted pair cable for power supply lines.

7. Use adequate grounds (i.e., at least class 3) with a cross-section of 1.25
mm?Z or greater.

8. Use twisted pair and shielded cables for the control voltage output sig-
nals and the feedback input signals.

9. For the control voltage output signals, wire a maximum of one meter
between the NC222-E and the servomotor driver.

NC222-E Servomotor driver

Voltage output

1 m max.

10. For the feedback input signals, wire the distance between the NC222-E
and the generator of the feedback pulses (i.e., the encoder or the servo-
motor driver) as follows:

a) When the feedback pulses are line driver output, wire at a maximum
length of 20 meters.

b) When the feedback pulses are open connector or voltage output, wire
at a maximum length of 3 meters.

NC222-E Servomotor driver or encoder

Feedback input

20 m or 3 m max. ! !

11. The I/O terminals that operate the 24-V system are isolated with photo-
couplers to reduce external noise effects on the control system. In ac-
cordance with this provision, avoid connections between the analog con-
trol voltage ground (AG) and 24-V ground (DC GND).
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2-8

Position Control Unit Front
Panel

PERIPH,

Definition of CW and CCW

Position Control Unit Rear
Panel
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Switches and Indicators

The front panel of the Position Control Unit is arranged for connections to the
Teaching Box (refer to Section 10 Teaching Box Operations), the servomotor
drivers (refer to Appendix A Position Control Unit Specifications), external
input switches, etc. In addition, four indicators are located on the panel to
indicate the current status of the Position Control Unit.

Indicator display

ON Flashing OFF
Hardware
Hard
RUN n(?rrm\gfi re abnormal
X-axis ind Y-axis
XY -axis indepen- Interpolation independent
dent operation operation, stop
cw CW direction No CW direc-
operation tion operation
CCW direction No CCW direc-
cow operation tion operation
ERROR | System error, Communications No
command error error errors

M/D (Motor Driver) Converter

Connect the servomotor drivers here. This port has
1/O assignments for speed voltage, feedback input,
output 1, output 2, etc.

EXT-IN (External Input) Connector

Connect external inputs here necessary for
positioning such as origin, external interrupt, CW limit,
CCW limit, and external servo-free.

Peripheral Connector
Connect the Teaching Box here as needed.

Clockwise (CW) and counterclockwise (CCW) rotation of the motor shaft are
in reference to a viewer facing the shaft on the end of the motor that has no
lead cables attached, i.e., the end from which the shaft extends from the mo-
tor for connection.

The rear panel of the NC222-E contains a DIP switch which allows the user
to select whether the Position Control Unit is to function as an NC221-E or an
NC222-E. This DIP switch has two pins, and only pin no. 1 is used. To use
the Unit as an NC222-E, turn pin no. 1 ON. To use it as an NC221-E, turn the
pin OFF.The NC222 in NC221 mode functions as the NC221 except for dis-
tributed cycle timing and external input timing, which the user should take
into consideration when using programs created for the NC221.
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NC222-E Rear Panel DIP Switch

2-9

2-9-1

DIP Switch Settings

Pin no. Content Setting

1 Not used.
Select NC222-E. ON
Select NC221-E. OFF

2

DIP Switch Settings for Model Selection

The C500-NC222-E will be in NC221-E
mode and can be used as a
C500-NC221-E model by setting pin 2 of
the DIP switch to OFF. There is no differ-
ence in function between the
C500-NC222-E in NC221-E mode and the
C500-NC221-E. The distribution cycle and
external input timings of the
C500-NC222-E in NC221-E mode is, how-
ever, different from those of the
C500-NC221-E. The user must take this
into consideration when applying programs
prepared for the C500-NC221-E to the
C500-NC222-E in NC221-E mode.

Trial Operation

Procedure
1,2, 3.

Follow the procedure outlined below to conduct a trial operation. The pur-
pose of the trial operation is to run the motor under simple conditions without
an actual workpiece mounted. Use the servomotors for both axes. For exter-
nal inputs, use a temporary switchbox rather than actual limit switches and
proximity switches.

1.  Wire the external inputs.

Referring to the example connection diagram, wire the switchbox to the EXT-
IN connector of the NC222-E. An external 24-VDC power supply is required.
(Use the C500-PS221 24-VDC service power supply.)
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The normal external I/O status is as shown in the following table.

Name Contact
CWL NC
External interrupt (decel. stop) NO
External servo-free input NC
Origin input NO
CCWL NC

2.  Wire the servomotor driver to the NC222-E.

Referring to the example connection diagram, wire the servomotor driver to
the M/D connector of the NC222-E. Be sure to follow the instructions in the
servomotor driver operation manual.

3.  Wire the Input Unit to the switchbox.

Referring to the example connection diagram, mount the C500-1D213 Input
Unit and wire it to the switchbox. Then mount the C500-OC221 Output Unit
and set the NC222-E. (Refer to page 84 IR Area Allocations) After complet-
ing the wiring up to this point, make sure that it is correct before proceeding.

4.  Wire the motor, the servomotor driver, and the power supply.

Referring to the example connection diagram, wire the motor, and the
C500-PS221 Power Supply Unit. When wiring the servomotor driver, be sure
to follow the instructions in the servomotor driver operation manual.

5. Turn on the power supply.

After the wiring has been completed, turn on the 100-VAC power supply (for
the PC) and the 200-VAC power supply (for the servomotor driver) in order.

NC222-E: Internally, when the power is turned on, the initial data stored in
the EEPROM for the trial operation will be read and set to RAM automatical-
ly. (Refer to 3-10 Initial Data.) This initial data is factory set, and saves time in
setting data when first running a trial operation. Use it for checking and cor-
recting data.

Motor/servomotor driver: As the power is turned on, servolock is enabled and
the axis position will be maintained even if the user tries to turn it by hand. If
servolock does not go into effect, then turn off the power again and recheck
the wiring.

6. Wirite the command group to DM.

Following the example program provided in 4-2 PC Programs, write the pro-
gram to the PC. Just as when writing commands to data memory, check from
the beginning after the program has been written.

7. After the PC program has been written, the trial operation can be carried
out. Put the PC in either RUN or MONITOR mode.
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PC Input Switch Functions
The functions of the switches in the PC input switchbox are as shown in the
following table.

Switch name Function
INPUT (1) Takes the stopped position of the X and Y axes as the origin.
INPUT (2) Executes X axis origin search.
INPUT (3) Executes Y axis origin search.
INPUT (4) Executes positioning for X axis alone. The motor rotates once (CW direction).
INPUT (5) Executes positioning for Y axis alone. The motor rotates once (CW direction).
INPUT (6) Executes positioning for X axis alone, but with a speed change during positioning. The motor
rotates three times (CCW direction).
INPUT (7) Executes positioning for Y axis alone, but with a speed change during positioning. The motor
rotates three times (CCW direction).
INPUT (8) Executes positioning for X and Y axes simultaneously. The motor rotates twice (CCW direction).
Items to Check
Item Procedure
1. Display Check the Output Unit’s display. If the ready signal (bit no. 15) is lit, then the
preparation is complete.
2. Determining the origin Either of the following two methods can be used for determining the origin:
1) Use the “change present value” command to make the present position the
origin.

2) Use the “origin search” command to search for the origin.

For the first of these, turn input 1 ON and OFF to make the present position the
origin for both the X and Y axes.

For the second method, turn input 2 ON and OFF to begin X axis operation.
When the origin input (X axis external input) is turned ON and OFF, positioning
will come to a deceleration stop and the origin determination will be completed.
To begin Y axis operation, turn input 3 ON and OFF. The origin is determined by
turning the origin input (Y axis external input) is turned ON and OFF.

When the origin has been determined, bit no. 13 (for the Y axis) and bit no. 14
(for the X axis) should light at the Output Unit’s display.

3. Positioning (at fixed speed) Turn input 4 ON and OFF to rotate the X-axis motor for one revolution in the CW
direction at a speed of 1 Kpps. After positioning, bit no. 0 should light at the
Output Unit’s display.

Turn input 5 ON and OFF to rotate the Y-axis motor for one revolution in the CW
direction at a speed of 1 Kpps. After positioning, bit no. 1 should light at the
Output Unit’s display.

4. Positioning (with speed change) | Turn input 6 ON and OFF to rotate the X-axis motor for three revolutions in the
CCW direction. This time the speed should change with each revolution from 3
Kpps to 2 Kpps to 1 Kpps. At the Output Unit’s display, a different bit no. should
light with each revolution (first bit no. 2, then 4, then 6). After positioning, bit no. 6
should be lit.

Turn input 7 ON and OFF to rotate the X-axis motor for three revolutions in the
CCW direction. As with the X axis, the speed should change with each revolution
from 3 Kpps to 2 Kpps to 1 Kpps. At the Output Unit’s display, a different bit no.
should light with each revolution (first bit no. 3, then 5, then 7). After positioning,
bit no. 7 should be lit.

5. Both axes returning to the origin | Turn input 8 ON and OFF to operate both axes simultaneously. Both the X axis
simultaneously and the Y axis should rotate two times in the CW direction, at a speed of 1 Kpps,
and return to the origin. At the Output Unit’s display, bit nos. 13 and 14 should
turn ON again to indicate the origin.

After all of the items outlined above have been checked, the trial operation
will be complete. To repeat the procedure, you can either a) start again from
item 3 or b) turn the power supply off and then on again and then start again
from the beginning (i.e., from item 1).

Notes 1. When the PC is placed in MONITOR mode or RUN mode, if bit nos. 9 and
15 light at the Output Unit’s display it indicates a system error. If that
should occur, turn off the power supply and recheck the wiring.
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2. While turning ON inputs 1 through 8, if bit nos. 8 and 15 light at the Out-
put Unit’s display it indicates a command error. If that should occur, place
the PC in PROGRAM mode and check for mistakes in the program.

3. This trial operation format can also be used to check origin search pat-
terns, external input functions, and other simple functions.
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SECTION 3
Data Configuration

Before executing positioning actions, you must enter the necessary data into the EEPROM of the Position Control Unit.
The C500-NC222-E Position Control Unit has a large data capacity. The EEPROM can store data for 300 positioning
actions, 100 speeds, 21 parameters, 10 dwell times, and 10 acceleration and deceleration times per axis. You can set data
most conveniently with the Teaching Box, but it is also possible to send data from the PC to the Position Control Unit.

Data is automatically transferred from EEPROM to RAM when the Position Control Unit is powered up. The commands
transferred from the DM area of the PC (see Section 6 Commands for details) contain settings which access this data.

3-1 0 OVEIVIEW ettt ittt e et e e e e e e e e 44
3-2  Data ALlOCAtIONS . . oo\ttt ittt et e e 44
3-3  Setting Parameters .. ... ...t 46
3-4  Setting Positioning ACtIONS ... ...ttt e e 59
3-5  Setting DWell TIMES . . ..ottt e e e 67
3-6  Setting Acceleration and Deceleration Times . ..........c.o ... 68
3-7  Setting Synchronous Positioning Actions . . .. ....... ..ttt 69
3-8 SEtNG ZOMES . ..ttt ittt e e e e e e 71
3-9  Setting SPEeds . . ..ot v it e 74
3-10 Imitial Data ... ..ot e 75
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3-1 Overview

Pulse Rate

Setting Data

The Position Control Unit (PCU) outputs control voltage pulses to motor driv-
ers. The basic control unit, therefore, is the pulse; control voltages differ by
the number of pulses they contain.

Pulses are signals sent to motor drivers to command precise motor motion.
In order to facilitate programming, the Teaching Box accepts input in units of
pulses, millimeters (mm), or inches. The type of unit is set with the Teaching
Box or PC and entered at parameter address 400 for the X axis and 800 for
the Y axis. The magnitude of the pulse rate is entered at address 401 for the
X axis and 801 for the Y axis.

The pulse rate is equivalent to dividing the movement, x, of an object at-
tached to a motor by the number of pulses, n, required for this movement.
The pulse rate thus equals x/n. In actual operation, the data input in normal
units of distance is translated by the Teaching Box so the data is stored di-
rectly as pulses.

The most convenient way to set data is with the Teaching Box. Specific
memory areas in the Position Control Unit are designated for certain types of
data. The data provides the precise information necessary to drive a stepping
motor or servomotor through a number of specific motions. There are five
types of data: parameters, speeds, dwell times, acceleration and decelera-
tion times, and positioning actions. When setting data for the first time, you
must set parameters first, followed by speeds, dwell times, acceleration and
deceleration times, and then positioning actions.

3-2 Data Allocations
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Commands, parameters, speeds, positioning actions, dwell times, and accel-
eration and deceleration times are stored at the following addresses. Posi-
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tioning actions include the position, speed, and other attributes. Parameters
categorically establish limits and directions for positioning actions.

Data PCU Address | No. of PC Words Description Permitted Settings
Positioning 100 to 399 5 For the X axis +99,999,999 pulses (for
actions desired position)

400 2 Unit Oto2
401 3 Pulse rate (1 to 10,000) x10°4 (unit/
pulse)
402 2 Rotation direction Oori1
403 2 Encoder type Qor1iandi,2 4
404 2 Gain (1 to 999) x 10 uV/pulse
405 2 In-position zone 1 to 999 pulses
406 2 Backlash compensation 0 to 9,999 pulses
407 3 Stroke limit (+) 0 to 99,999,999 pulses
Parameters 408 3 Stroke limit (-) 0 to 99,999,999 pulses
409 3 Zone setting 0 to 9,999 pulses
410 3 Home shift +999,999 pulses
411 3 Maximum speed 1 to 300,000 pps
412 3 Teaching Box speed 1 to 300,000 pps
413 2 Origin search direction Oori1
414 3 Origin compensation +999,999 pulses
415 3 High origin search speed 1 to 300,000 pps
416 2 Origin search accel./decel. |0to9
417 3 Low origin search speed 1to 10,000 pps
418 3 External interrupt 1 to 10,000 pulses
419 3 Wiring check Check time: 0 to 990 ms
Check pulses: 0 to 999
420 3 External output control Counter: 10 to 32,768 p
Dwell times 450 to 459 For the X axis 0 t0 9,990 ms (in 10-ms
increments)
Acceleration/ 460 to 469 3 For the X axis 1010 4,990 ms (in 10-ms
Deceleration increments)
Syn.c.hro.nous 470 to 479 5 For the X axis 0 to £99,999,999 pulses
positioning
Zone data 480 to 489 6 For the X axis 0 to £99,999,999 pulses
Positioning 500 to 799 5 For the Y axis +99,999,999 pulses (for
desired position)
Parameters 800 to 818 2o0r3 For the Y axis; analogous to | -
400 to 418 for X axis
Dwell times 850 to 859 2 For the Y axis 0 t0 9,990 ms (in 10-ms
increments)
Acceleration/ 860 to 869 3 For the Y axis 1010 4,990 ms (in 10-ms
Deceleration increments)
Syn.c.hro.nous 870 to 879 5 For the Y axis 0 to 99,999,999 pulses
positioning
Zone data 880 to 889 6 For the Y axis 0 to £99,999,999 pulses
Speeds 900 to 999 3 Speeds for both axes 1 to 300,000 pps (in
1-pps increments)
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3-3 Setting Parameters

When writing data into the Position Control Unit for the first time, you must
start with parameters. The word parameters, as used here, has a specific
meaning and refers to certain data settings (described below) which delin-
eate particular aspects of operation. Each parameter is allocated either two
or three 16-bit words in the EEPROM. The first of these words is always used
to designate the address. The remaining one or two words are used to write
data specific to that particular parameter. Two sets of data (one for each axis)
must be written for each parameter. X-axis parameter addresses are num-
bered from 400 through 420, and Y-axis parameter addresses are numbered
from 800 through 820.

In the following explanations, the addresses for both axes are listed for each
parameter. The table above provides a comprehensive listing of addresses.
Default settings refer to the initial data loaded for the trial operation. See 3-10
Initial Data for a comprehensive listing of initial data settings.

Caution The following data is for setup within the PC for transfers. If the Teaching Box
(C500-TU002-E) is to be used, see the Section 10 Teaching Box Operations.
The data within the parentheses contains the PCU address for the data being
described.

Unit . Designates the unit to be used with the Teaching Box. (Internal processing in
(X axis: 400, Y axis: 800) the PC is executed in pulse units.)

=— 1 Word —*>*— 1 Word —*

Address 110 0] O

Unit

[ E—
——— Pulse:0 mm:1 Inch:2 (Default: 0)

Pulse Rate Determines the amount of workpiece movement (with the selected unit) per

(X axis: 401, Y axis: 801) pulse. For precision, the setting allows for 4 digits beyond the decimal point;
however, the fourth digit may be rounded off when data is converted from
millimeters.

Previously set parameters do not change their value when the pulse rate
changes. Always reconfirm affected parameters when you change the pulse
rate; as a general rule, always set the pulse rate first. Parameters defined
under a former pulse rate will be ignored.

Caution A pulse rate setting of 0 (if the parameter are all cleared, for instance) will
actually assign the default pulse rate of 1.0000.

l=— 1 Word —==— 1 Word —==— 1 Word —=|

| L]
Address [ 2|0 | 0| O Pulse rate

L]

) ) Setting range:
Decimal PO"“—f 0.0001 to 1.0000 unit/pulse

(Default: 1.0000)
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Rotation Direction

(X axis: 402, Y axis: 802)

Relates to the position field sign bit. This parameter designates the control

tion field as positive or negative.
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Rotation
direction

([

voltage as positive or negative. The position field sign establishes the posi-

Positive voltage output for higher position: 0

Negative voltage output for higher position: 1

The following table shows the relationship between the sign designated for
the positioning action, the rotation direction designated above, the motor driv-
er voltage, and the direction of motor rotation.

-99,999,999

(origin)

Increasing positions
Determine in this area if a positive or
negative control voltage is required.

Position field sign Rotation direction Direction of Driver control Resulting rotation
motor operation voltage
Positive (in direction of Positive voltage (0) cw Positive cw
increasing absolute CCwW Positive CCW
positions) Negative voltage (1) Ccw Negative CwW
CCwW Negative CCW
Negative (in direction of Positive voltage (0) cw Positive cw
decreasing absolute CCwW Positive CCW
positions) Negative voltage (1) Ccw Negative CwW
CCwW Negative CCW
Negative range Positive range
B B
Decreasing absolute position Increasing absolute position
0 99,999,999

Caution Erroneous settings for this parameter can cause the servomotor system to
run out of control. Change these settings immediately after turning on power
when the motor is not engaged to a load.
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Encoder Type

(X axis: 403, Y axis: 803)

A/B Phase

Pulse Multiplier

48

Caution

This parameter determines encoder characteristics.

f=— 1 Word —>}=— 1 Word —=|

el o, [.2
1] L=
Address |1 |0 3%0 ﬁé
L
I—r 1 | Multiplier 1
—| 2| Multiplier 2
4 | Multiplier 4

0 | Positive polarity
1 | Negative polarity

Default: 001
(Positive polarity, positive logic,
multiplier 1)

In case of reversed wiring for the phase-difference signals from the encoder,
switch between A phase and B phase to receive feedback pulses.

Select 1, 2, or 4 for the pulse multiplier depending on what type of phase-dif-
ference signals (Phases A and B) you require from the feedback pulses. Mul-
tiplier 1 sets the motor resolution equal to the encoder resolution. This means
an encoder with a resolution of 1,000 pulses/revolution connected to a motor
controls minimum motor rotation units in 1/1,000 revolution increments. With
Multiplier 1 for example, for feedback pulses in the CW direction the figure
below shows the generation of feedback pulses at the trailing edge of Phase
A when Phase B is high.

Multiplier 1

Phase (A)

Feedback pulses
from the encoder

1
Phase (B) !
1

Pulses
with
direction Feedback pulses H ﬂ

determined
by PCU (CW direction)

The NC222-E’s maximum response frequency of 300 kpps applies to Multipli-
er 1. If Multiplier 4 is used, then the maximum response frequency drops to
1/4 of 300 (i.e., to 75 kpps).

Multiplier 2 and Multiplier 4 provide double and quadruple resolutions of the
encoder for the motor, respectively. If an encoder with a resolution of 1,000
pulses/revolution is connected to a motor, the encoder controls minimum mo-
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tor rotation units in 1/2,000 revolution increments for Multiplier 2 and in
1/4,000 revolution increments for Multiplier 4. The respective precisions dou-
ble and quadruple, but speeds drop respectively to 1/2 and 1/4.

= Multiplier 2

28 Phase (A)

x O - -

g2 | | | |

8 £ ' T ' —IL

O O | | | |

L= Phase (B) . | | \
\f’vﬁlhses Feedback I I I I
ggf;i?iﬂed ?Cu{lsvegirection) |_| |_| |_| |_|
by PCU

8@ Multiplier 4

?’;; g Phase (A)

x O - -

g2 Z Z Z Z

g5 | | | |

= Phase (B) . ! ! '
vpvﬁlhses FeﬁdbaCk 1 1 1 1 1 1 1 1
ggf;i?iﬂed ?Cuvsvegirection) —‘
by PCU
With Multiplier 2, feedback pulses are generated at the leading edge of
Phase A when Phase B is low and at the trailing edge of Phase A when
Phase B is high. With Multiplier 4, feedback pulses are generated in addition
at the leading edge of Phase B when Phase A is high and at the trailing edge
of Phase B when Phase A is low.

Caution Change the multiplier parameter immediately after power ON or origin
search. Changing it at other times may cause the motor to move to its new
“current position” at high speed based on the new multiplier.

Gain Designates the voltage output per pulse. Also sets whether the contents of

(X axis: 404, Y axis: 804)

the error counter are to be read in the status area.

=— 1 Word —>*— 1 Word —*
[ ]

| ]
Address 1 Gain

L
Unit: 10 uV/pulse
Range: 1 to 999

(Default: 200)

Error counter value
0: Do not read

1. Read

(Default: 0)
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If the error counter value is set to be read, the value will be output in eight
digits BCD to words 17 through 20 (in the data read area) in the status area.
(If only one axis is used, then the value will only be read to words 17 and 18.)
The following chart shows the allocation in words 17 through 20 when both
axes are used. Note that the leading word of the data read area changes ac-
cording to how many axes the value is read for.

* Leading word when read for both axes: 21
* Leading word when read for one axis: 19
* Leading word when not read for either axis: 17
wd

15]14|13[12]11 10| 9 |8 |7 [6 |5 |4 |3 ]2 1]0
17 | X-axis sign | X axis 10° X axis 10% | X axis 10% _
18 | Xaxis 103 | Xaxis 102 | Xaxis 107 | X axis 100 } X axis
19 | Y-axissign | Yaxis 106 | Y axis 105 | Y axis 104 } ¥ s
20 | Y axis 103 Y axis 102 Y axis 107 | Y axis 100

21

Leading word of data read area

Turn bit no. 12 ON or OFF to set the sign to minus or plus respectively.

15 | 14 |13 | 12

I 0: Plus
1: Minus

Note If the gain is too low, it will reduce the responsiveness of the motor and the

In-Position Zone
(X axis: 405, Y axis: 805)
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motor will not be able to achieve the desired acceleration. If the gain is too
high, vibration or other irregularities will result.

Checks the error counter count of the servo system. When the count in the
error counter reaches the value set here, the corresponding In Position flag
turns ON and relays this condition externally. The flag remains ON as long as
the count remains below the in-position zone. This flag will not turn ON while
pulses are being input into the error counter regardless of the value of the
counter.

F— 1 Word —>t*— 1 Word —*

[
Address [ 1| O ln-pzccn)igon

Range: 1 to 999 pulses

(Default: 10)

The following diagram and timing chart show the relationships between the
error counter count, the in-position zone, the In-position Flag, and other posi-
tioning flags. As shown below, positioning is considered complete when the
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Backlash Compensation
(X axis: 406, Y axis: 806)

Stroke Limit (+)
(X axis: 407, Y axis: 807)

count in the error counter is less than or equal to the value set for the in-posi-
tion zone. At that point the Positioning Completed Flag turns ON.

Count in
error counter

In-position zone
setting

Time

In-position

ON ! |

Count in
error counter
. \ Within the
Desired N in-position zone
position N setting
»

Flag
Flag

Positioning
Completed Flag

Stopped
Flag

Backlash refers to the amount of mechanical play present in gears. The
meshing tolerance in the situation shown below would become a problem if
the next positioning action were in the reverse direction. Generally, compen-
sation is necessary whenever the direction changes.

=— 1 Word —*t=— 1 Word —*f
I I I

Backlash

colmpelnsation

Range: 0 to 9999

(Default: 0)

| ]
Address 1

Backlash

Designates the limit in pulses for positive (+ area) positioning actions. A posi-
tioning action is positive or negative depending on the setting of the sign bit
in the Attribute 1 field. To prevent overrunning of the motor, an error occurs
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when execution of positioning actions beyond the set value is attempted.
This parameter occupies two words for a maximum 8-digit entry.

l=— 1 Word —t*— 1 Word —>t*— 1 Word —]
D

Address 2 Stroke limit (+)

Range: 0 to 99,999,999 pulses
(Default: 999,999)

Caution With both stroke limits at 0 (default settings), the stroke limits are not effec-
tive; i.e., motor overrun cannot be prevented with such settings. Furthermore,
the stroke limit remains unchecked for JOG and pulse operations and for
points passed during circular arc interpolation.

Stroke Limit (-) Designates the limit in pulses for negative (- area) positioning actions. A po-

(X axis: 408, Y axis: 808) sitioning action is positive or negative depending on the setting of the sign bit
in the Attribute 1 field. To prevent overrunning of the motor, an error occurs
when execution of positioning actions beyond the set value is attempted.
This parameter occupies 2 words for a maximum 8-digit entry.

Caution With both stroke limits at 0 (default settings), the stroke limits are not effec-
tive; therefore, motor overrun cannot be prevented with such settings. Fur-
thermore, the stroke limit remains unchecked for JOG and pulse operations
and for points passed during circular arc interpolation.

l=— 1 Word —t*— 1 Word —>*— 1 Word —]
L T T

Address 2 Stroke limit (-)

Range: 0 to 99,999,999 pulses
(Default: 999,999)

Zone Setting (X axis: 409, Y Sets the acceleration zone and deceleration zone pulse counts. You can use
axis: 809) these zones to check the amount of movement during acceleration and de-
celeration.

F=— 1 Word —>t*— 1 Word —**— 1 Word —*

[ ] r T T T T 1
Address 2 Acceleration Deceleration
zone zone
| | | | | |
L Il |

Range: 0 to 9,999 pulses
(Default: 100)

Range: 0 to 9,999 pulses
(Default: 100)

Set the acceleration zone in order to check the amount of movement from
the positioning starting point. The Acceleration Zone flag remains ON while
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the positioning action executes the number of pulses set for the acceleration
zone. Similarly the Deceleration Zone flag will stay ON while the positioning
action executes the number of pulses in the deceleration zone. The Acceler-
ation Zone and Deceleration Zone flags are OFF before and after the start
and end positioning points. They are ON only during part of the positioning
action. The zone setting parameter is invalid during circular arc interpolation.
This parameter is effective for single-axis positioning and for straight-line in-
terpolation only.

Acceleration Zone Deceleration Zone
flag set flag set

Positioning

end point

Positioning

start point

Acceleration Deceleration
zone
zone
Acceleration Zone Deceleration Zone
flag set flag set

Positioning ' ' Positioning
start po|int j—\J end point

Address ‘r 100 101 102 103 ‘r

In a series of continuous positioning actions (completion codes = 1) the ac-
celeration zone is effective for the first positioning action only; the decelera-
tion zone, for the last positioning action only.

Home Shift You can use home shift to add a designated number of pulses to any posi-

(X axis: 410, Y axis: 810) tioning action without affecting the origin. If HSFT (the home shift command)
has been executed to enable home shift, the specified positioning action will
shift positions by the amount of pulses set in this parameter. Refer to Section
6 Commands for details on HSFT.

l=— 1 Word —==— 1 Word —==— 1 Word —=|

Address 2

Sign

0 Home Shift

| J
Range: 0 to 999,999 pulses

Positive (Default: 10,000)
Negative

Default: 0

=O

In the figure below for example, the parameter is set to shift positioning by
100 pulses. If the HSFT is enabled for positioning from PO to P1 and to P2
(solid line), then positioning goes to (P1 + 100) and to (P2 + 100) (broken
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Maximum Speed
(X axis: 411, Y axis: 811)

Caution

Teaching Box Speed
(X axis: 412, Y axis: 812)

54

line). Home shift is not effective for absolute positions of 0, i.e., moves to the
origin.

Po P4 Ps P4 (P2+100)
(P1+100)

Defines the maximum speed used. You can set this parameter to prevent
overrunning of the motor. The speed set here will be the maximum at which
the motor will run, even if a command is executed with a dangerously high
speed set by mistake. The acceleration and deceleration times also make
use of this parameter.

l=— 1 Word —==— 1 Word —==— 1 Word —=|

Address | 2 0 Maximum Speed

L1 1 J

I— 1 to 300,000 pps

(Default: 10,000)

Teaching Box speed coefficient
(1:1/1; 1: 1/2; 3: 1/3, etc.)
Default: 4

When positioning is executed from the Teaching Box, the Teaching Box
speed coefficient allows positioning to be carried out at a specified fraction of
the speed that has been set.

If the Teaching Box speed coefficient is set to “0,” then it will be regarded as
a 1/1 setting, and positioning will be carried out at the speed that has been
set.

Defines the speed and the acceleration/deceleration pattern for when jogging
is executed from the Teaching Box, and sets the number of pulses for when
inching is executed from the Teaching Box.

F=— 1 Word —>t*— 1 Word —>*— 1 Word —*

Address 2 Jol?gin%; sptlaed

I |
I— 1 to 30,000 pps
(Default: 2,000)

JOG acceleration/deceleration pattern
0 to 9 (Default: 0)

Number of pulses for inching
0 to 9 (Default: 1)
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Origin Search Direction Determines the direction approach for an origin search. The positive direction

(X axis: 413, Y axis: 813) means movement toward the positive (+) position field area. The negative
direction means movement toward the negative (-) position field area. The
position field sign is set in the Attribute 1 field of positioning actions. For more
detail on establishing the origin, refer to Section 7 Establishing the Origin.

l— 1word —=f=— 1word —»

Address 1 0 0 0

Origin search|
direction

Positive
Negative

(Default: 0)

L'

Origin Compensation Corrects the mechanical origin detected via the phase Z origin search. There

(X axis: 414, Y axis: 814) may be times when the mechanical origin which is detected may not be suffi-
ciently precise. In such cases, you can use this parameter to add a desig-
nated number of pulses to the mechanical origin. The new point then be-

comes the origin. For more detail on establishing the origin, refer to Section 7
Establishing the Origin.

F— 1 Word —>t<— 1Word|—>:<—|1V\10rd|—>|

0 Origin compensation

Address 2

Sign

Range: 0 to 999,999 pulses

(Default: 0)

0 +
1 —

Default: 0

Moves at low origin
Phase Z detection search speed

1 1

! ' . Y

, ) Mechanical origin
1

1

1

1

' |
' T

1

1

1

Origin compensation

Origin input
detection

- - - - Origin compensation operation
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High Origin Search Speed  This speed is used in origin search until an origin input is detected. An origin
(X axis: 415, Y axis: 815) search starts with this high speed and changes to the low speed with an ori-
gin input detection.

=— 1Word —*f*— 1 Word —*f*— 1 Word —*|
L L

High origin

sefarcr; speied

|1
Address 2(0 |0

Range: 1-300,000 pps

(Default: 5,000)

High origin

search speed - - - ¥ Phase Z detection

Low origin
search speed

Origin search start !

o ~ Origin
Origin input detection

Origin Search Acceleration Sets the acceleration and deceleration times for origin search.
and Deceleration (X axis:
416, Y axis 816)

— 1 Word —**— 1 Word —
Origin search

Address 110 0|0 acceleration and
deceleration

Range: 0 to 9

(Default: 5)

The times available are stored in addresses 460-469 for the X axis and
860-869 for the Y axis. Select the times by storing the last address digit here
(e.g., 8 for time set at address 468). For setting acceleration and deceleration
times, refer to 3-6 Setting Acceleration and Deceleration Times.

High origin
Speed |_. search speed
Time

Phase Z input
|

‘ : _ _ Low origin
search speed

- ‘., Origin input detection
Origin search start ",

Set according to acceleration
and deceleration time

Low Origin Search Speed This speed is used in origin search after an origin input is detected. An origin

(X axis: 417, Y axis: 817) search starts with the high speed and changes to this low speed from the
origin input detection until the first phase Z detection. See the previous figure
under High Origin Search Speed. When the origin search is executed from

56



Setting Parameters

Section 3-3

Deceleration Stop
(X axis: 418, Y axis: 818)

External Interrupt Received
During Jogging

the Teaching Box, the distance from the origin input to the Z phase is dis-
played. Use this for adjusting the origin input and the Z phase.

l=— 1 Word —==— 1 Word —==— 1 Word —=|
T T T |

Low origin
slearclh spleed |

J
Range: 1 to 10,000 pps

(Default: 1,000)

Adldresls 210|0]0

The Deceleration Stop setting can be used to control how fast the positioning
system will stop when an external interrupt is received during execution of
JOG. When the external interrupt is received, the system will proceed for
only the number of pulses set here.

Two types of deceleration patterns can be set. The first applies to external
interrupts received during positioning or origin search operations, and the
second applies to interrupts resulting from the deceleration stop key on the
Teaching Box being pressed.

F=— 1 Word —>t*— 1 Word —**— 1 Word —*

[T T 1
Adld ress |2 o | Deceleration-stop
pulses
| |

[

1 to 10,000 pulses
(Default: 500)

Deceleration pattern address
(Teaching Box deceleration stop key)
0 to 9 (Default: 0)

Deceleration pattern address
(External interrupt)
0 to 9 (Default: 0)

The count in the error counter may also affect the stopping speed. When the
external interrupt input turns ON, the deceleration stop value is compared to
the count in the error counter. If the count in the error counter is greater than
the deceleration stop value (i.e., the set number of pulses), the deceleration
stop value is not used and the system will stop after the positioning system
has moved by the pulse count already in the error counter. This occurs when
the jogging speed is high (creating a high count in the error counter) and the
deceleration stop value is low.

External interrupt input
JOG operation

. Error counter
A Y
. count
N e
A Y
N

When jogging speed is high,
and number of set pulses is low.

If the count in the error counter is less than the deceleration stop value, then
the count in the error counter is increased to equal the deceleration stop val-
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ue and the system will stop after the positioning system has moved by the
number of pulses designated for the deceleration stop.

External interrupt input

JOG operation |

\

!

When jogging speed is low,
and number of set pulses is large.

Therefore, if you want to stop as soon as possible for external interrupts, set
the deceleration stop value low in comparison to the jogging speed. If you
want to ensure that a specific distance is moved after receiving an external
interrupt, set the deceleration stop value high in comparison to the jogging
speed.

Interrupt Received During If a deceleration stop input is received during a positioning or origin search

Positioning or Origin operation, then the system will stop according to the deceleration pattern that

Search Operations has been set. For example, the following illustration shows a case where an
external deceleration stop input is received during positioning. (The operation
would be similar if the input were received during an origin search.)

External interrupt input

Positioning l.\
'
'
'

!

Deceleration pattern that is set

Wiring Check Checks, at the time of powering up, for disconnections or faulty (i.e., re-
(X axis: 419, Y axis: 819) versed) wiring in the feedback system.

l=— 1 Word —==— 1 Word —==— 1 Word —=|
1

[ ] '
Check No. of
Address 2 time pulses 0]0
|

I

0 to 999 pulses
(Default: 11)

0 to 99 (Unit 10 ms)
(Default: 10)

Disconnected wiring check enabled
1: Yes
0: No (Default: 1)

If the disconnected wiring check is not enabled, then the faulty wiring check
will be executed and an error will result if the wiring is reversed. If the discon-
nected wiring check is enabled, then the disconnected wiring check will be
executed and an error will result if the wiring is disconnected. In addition, the
faulty wiring check will be executed but, instead of an error being generated
in case of reversed wiring, the A and B phases will be switched.
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The number of check pulses first becomes effective beyond the in-position.
For example, suppose that the settings are made as follows:

a) In-position: 3 pulses
b) No. of check pulses: 11 pulses
c¢) Check time: 100 ms

The 11 pulses will be set to the error counter. Then, after a check time of 100
ms, the judgement will be made according to the contents of the error count-
er, as shown below.

12 11 4 43 0 -3
Reversed wiring Disconnected Normal
wiring
External Output Control Sets error counter capacity and external output control. External output 1

(X axis: 420, Y axis: 820) (OUT1) is turned ON and OFF according to its ON/OFF setting when there is
an error counter overflow. External output 2 (OUT2) is turned ON and OFF
according to its ON/OFF setting when servo-free goes into effect.

1 Word 1 Word

Address 2 0 Capacity setting

10 to 32,768 pulses
(Default: 32,678)

Output 2 setting

0: ON during servo-free
1: OFF during servo-free
(Default: 0)

Output 1 setting

0: OFF for error counter overflow
1: Set for error counter overflow
(Default: 0)

3-4  Setting Positioning Actions

Write in the data for positioning actions last, after making all of the other set-
tings. Parameter settings are described in the previous subsections; dwell
time, acceleration and deceleration, and speed settings are described in the
following subsections. You can store up to 300 positioning actions for each
axis in the EEPROM.
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— 1word —™=————2words ———==———
I I

As shown in the following figure, each positioning action requires five words
and consists of eight fields: address, position, speed, M code, dwell time,
acceleration and deceleration time, attribute 1, and attribute 2.

1 Word 1 Word

I I
Position

[ ]
Address | 4 (eftmost digit)

Posiltion I | |
(riglhtmtlet dilgit) | |

Address Field

Position Field

Speed Field

M Code Field

Dwell Time Field

Acceleration and
Deceleration Time Field

60

| I J
Attribute 2

Attribute 1

Acceleration and deceleration time
Dwell time

M code

Speed

The first of the five words for each positioning action is used to store its ad-
dress, in three digits BCD. There are addresses from 100-399 for the X axis
and 500-799 for the Y axis for up to 300 possible positioning actions for each
axis.

Positions for positioning actions are set using eight digits BCD and may be
set for between -99,999,999 and +99,999,999 pulses. Out of the eight digits,
the leftmost four digits are held in one word and the rightmost eight digits are
held in another word. These words only hold the numeric value of the posi-
tion; the sign of the position is held in the attribute 1 field. If the position field
is zero, the M code and dwell time are still valid.

In this field you designate the speed for the move to the designated position.
You can designate any of the 100 speeds (900-999) which you previously
entered as speeds. For details, see 3-9 Setting Speeds. This field occupies
1/2 of a word. The range 00-99 designates speed addresses 900-999. A set-
ting of 12, for example, executes positioning at the speed registered at ad-
dress 912.

The M code (machine code) field occupies the other half of the fourth word.
You use this field to directly register an M code (00 to 99) for each positioning
action. The M code is a user-defined number that is passed to the PC for use
in ladder programming. You can use it, for example, to set various code num-
bers for various positions so that when the workpiece passes particular posi-
tions the PC will respond with appropriate actions. The M code is valid when
the positioning action has been completed.

In this field you designates a dwell time for the positioning action. You may
designate any of the 10 dwell times previously entered (addresses 450-459
for the X axis and 850-859 for the Y axis). For details, see 3-5 Setting Dwell
Times. This field occupies 1/4 of a word. The range 0-9 designates dwell time
addresses 450-459 for the X axis. For example, a setting of 5 for an X-axis
positioning action executes positioning with the dwell time registered at ad-
dress 455.

In this field you designate the acceleration and deceleration time to the de-
sired position. You can designate any of the 10 times previously entered (ad-
dresses 460-469 for the X axis and 860-869 for the Y axis). For details, see
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Attribute 1 Field

Interpolation Code
(Bits 07 and 06)

3-9 Setting Speeds. This field occupies 1/4 of a word. For example, a setting
of 7 for an X-axis positioning action executes positioning at the acceleration
and deceleration times registered at address 467. The acceleration/decelera-
tion time is not used for circular arc interpolation; i.e., the designated speed
is reached immediately.

You use this field to designate the interpolation code, position type (INC/
ABS), and position field sign (+/-).

Attribute 1 field

[[Bitos

,—[ Bit 04

[ [Bito7
| [Bitos

Positive field sign
0 Positive

1 Negative
Position type

0| ABSolute |

1 INCrementaI|

Interpolation code
0706 Name
0 | 0 | No interpolation
0 | 1 | Interpolation end point
1 | 0 | Circular arc intermediate point
1 | 1 | Circular arc center

The interpolation code bits determine whether a positioning action uses inter-
polating or not, and define which interpolating point the positioning action
employs. “No interpolation” indicates that the positioning action will operate
one axis independently, without interpolation. “Interpolation end point” indi-
cates that the position is the final one in an interpolation operation. This is
used for both straight-line and circular-arc interpolation. Together with the
end point, the “circular arc intermediate point” determines the locus for the
arc. Whereas the intermediate point specifies a transit point for drawing the
arc, the “circular arc center” specifies what would be the center if the arc
were extended into a full circle.

End point
End point @ Endpoin

Intermediate point Center O

Starting point

Starting point

Interpolation data must be specified for the X axis. In order for an interpolat-
ing operation to be executed, a set of data which includes both axes is re-
quired. For the NC222-E, the correspondence between X-axis and Y-axis
data is determined as follows:

(Corresponding Y axis address) = (X axis address) + 400
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For example, if the interpolation attribute is set for X axis address 100, then
the corresponding Y axis position data will automatically be set for address
500.

Positioning actions with circular arc interpolation do not accelerate and decel-
erate, but position at the target speed.

Speed {

Time
Starting point End point
Position Type The position type bit designates the positioning action as absolute (set to 0)
(INC/ABS, Bit 05) or incremental (set to 1). An absolute position designates the position from
the origin.
Origin Positioning action A Positioning action B

Absolute value

Absolute value

An incremental position designates a position relative to the current position.
Incremental positions may be subject to an cumulative rounding error if the
selected unit is millimeter or inch.

Origin Current position Positioning action A Positioning action B

(Relative value)

Movement Movement

When setting circular arc interpolation data by the incremental method, spec-
ify the circular arc intermediate point and center point with incremental values
from the current position. Then specify the end point with an incremental val-
ue from either the intermediate point or the center point.
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Center point (Pc) = Current position (Po) + INC3

Intermediate point (Pb) = Current position (Po) + IN1

End point (Pe) = Center point (Pc) + INC4 or
Intermediate point (Pb) + INC2

End point (Pe)

Intermediate point (Pb) INC2
INC4
INCT
INC3
Current position (Po) Center point (Pc)
Position Field Sign Finally, the position field sign divides the position field range centered at the
(+/-, Bit 04) origin from -99,999,999 pulses to +99,999,999 pulses. With the NC222-E,

when a positive voltage is output, the motor rotates in the clockwise (CW)
direction. When a negative voltage is output, the motor rotates in the counter-
clockwise (CCW) direction.

In the absolute method, the origin is taken as the center. The CW direction is
positive and the CCW direction is negative.

-99999999 pulses 0 +99999999 pulses

CCW limit Origin CW limit

In the incremental method, movement in the CW direction is positive, and
movement in the CCW direction is negative.

-99999999 pulses +99999999 pulses

CCW limit Origin CW limit
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Attribute 2 Field The attribute 2 field designates the completion code, circular arc interpolation
direction, positioning action enable/disable status, and synchronous start en-

able/disable status.

DN |—| O
o|O0|0| o
m|m|m|m
L
Completion code
0 Terminating
1 Continuous
Circular arc interpolation direction
0 Ccw
1 CCwW
Positioning action enable
0 Disabled
1 Enabled
Synchronous start enable
0 Disabled
1 Enabled
Completion Codes The completion code determines whether a certain positioning action is part

of a series or whether it terminates a series. Setting bit 00 to 0 designates a
positioning action as terminating as shown below. In this case, the positioning
action terminates at a speed of 0.

Speed

L.

Time

Code: Setto 0

Setting bit 00 to 1 designates the positioning action as continuous, as shown
below. This illustration shows three continuous positioning actions, followed
by a terminating positioning action. The speeds for the continuous actions do

not drop to 0 upon completion of positioning.

Speed

L.

Position

Code: Setto1 Setto1 Setto1 SettoO

- Continuous positioning actions

- Terminating positioning action

For NC221-E and NC222-E Position Control Units, a completion code set to
1 differs slightly from the meaning in other Position Control Units. Here, posi-
tioning actions include the change in speed (acceleration or deceleration) for
the next positioning action, instead of the change in speed for the current
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positioning action. The first positioning action in a series also includes the
acceleration time needed to reach the first speed.

When positioning actions are set as continuous by means of completion code
1, there will be a brief (approximately 3 to 6 ms) drop in the control voltage at
each junction between positioning actions.

Speed Changes in Previous Positioning Action

Speed

L.

Position

Code: Setto1 Setto1 Setto1 Setto 0

Speed Changes in Current Positioning Action

Speed

L.

Position

Code: Setto1 Setto1 Setto1 SettoO

Always set the completion codes for the last positioning actions (addresses
399 and 799) to 0.

Circular Arc Interpolation This bit establishes the direction of interpolation when the circular arc center
Direction and circular arc end point are defined.

Interpolation end point

CW circular arc interpolation
(set bit 01 to 0)

CCW circular arc interpolation
(set bit 01 to1)

L]
Circular
arc center

Circular arc starting
point (current position)

Positioning Action Enable  The positioning action enable bit (bit 02) determines whether a positioning
action is enabled or disabled. When positioning actions are all enabled, they
will be executed in sequence. When a positioning action is disabled, it will be
skipped (i.e., treated as NOP), although its completion code will still be effec-
tive (see below).

Disabled Actions and Execution of disabled positioning actions depends on their completion codes.

Completion Codes If the completion code of the disabled action is 0 (terminating), then no posi-
tioning will take place and the address counter will be incremented. If the
completion code of the disabled action is 1 (continuous), the next positioning
action will be executed according to its parameters. Naturally, if the next posi-
tioning action is also disabled, operation will then be based on the completion
code for it. In simple terms, the completion codes of all positioning actions
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are effective, even if the positioning action is disabled and no positioning is
carried out for it.

The following examples illustrates the relationship between disabled position-
ing actions and completion codes. The pertinent parameters for the position-
ing actions is as follows:

Address Parameters

101 Incremental position, completion code of 1, enabled
102 Incremental position, completion code of 0, disabled
103 Incremental position, completion code of 0, enabled

If execution was started from address 101, the following action would result
and the address counter would end up being set to 103.

102
101 (disabled)

If the positioning action at address 102 had a completion code of 1, the fol-
lowing action would result.

101

If the positioning action at address 103 was to an absolute position rather
than an incremental one, the following action would result.

101
103

As you can see, enabling/disabling various positioning actions can be used to
achieve a wide range of positioning without requiring changes in the ladder
program.

The following example also shows how to control positioning without chang-
ing the ladder diagram by enabling/disabling positioning actions.

If we set up a ladder diagram program to execute three positioning actions at
addresses 101, 102, and 103, the following positioning movements could be
achieved by enabling/disabling different actions. In all cases, the next ad-
dress to be executed would be 104. It is assumed that all actions have a
completion code of 0.

If all three positioning actions were enabled, the following movements would
take place.

102

101
103
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Synchronous Start Enable

Note

If only the positioning actions at 101 and 103 were enabled, the following
movements would take place.

101 103

If only the positioning action at 102 was enabled, the following movements
would take place.

102

The synchronous start enable/disable bit (bit 03) determines whether syn-
chronous starting of the X axis and the Y axis will be enabled.

When deceleration is executed for only one axis during continuous straight-
line interpolation, the other axis may also decelerate momentarily due to the
relationship between the axes.

3-5 Setting Dwell Times

Note

In servomotor positioning, hunting can occur near the positioning destination
because of gain. Sudden deceleration and high-speed movement over a
short distance aggravate the tendency to hunt. To minimize the effects of
hunting, positioning completed signals can be held for a certain duration or
dwell time before they are set. You can enter one of 10 dwell times at ad-
dresses 450-459 for the X axis and 850-859 for the Y axis. Positioning ac-
tions call these times as abbreviated addresses. The dwell time allows posi-
tioning to complete before another positioning action begins. For a compre-
hensive listing of default values see 3-10 Initial Data.

The dwell time will be automatically cancelled if positioning is executed to the
current position.

~— 1 Word —*>*— 1 Word —*

Address 1 Dwell time

Range: 0 to 9,990 ms

(Default: 0 to 900 ms)

Speed

L.

Position

A

\V

Position
destination

Position -
hunting
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Setting Acceleration and Deceleration Times

The acceleration and deceleration times are stored in addresses 460-469 for
the X axis and 869-869 for the Y axis. The values in the addresses set the
time it takes to accelerate to maximum speed (addresses 411, 811) from a
stop and decelerate from maximum speed to a stop. Positioning actions also
call these times as abbreviated addresses. You can set one of 10 accelera-
tion and 10 deceleration times (each address stores acceleration and decel-
eration times in separate words). Select the times appropriately for your
needs by computing proportionally for acceleration to the operating speed
needed. For a comprehensive list of default values see 3-10 Initial Data.

l=— 1 Word —==— 1 Word —==— 1 Word —=|

Acclelerétion Decleleralltion
Address |2 | 0 time 0 time

| I |
L (1-499) X 10 ms

(1-499) X 10 ms
(Defaults: 100-200, 100-600)

Acceleration time to operating speed = Acceleration time x (Target speed)/(Maximum
speed)

Deceleration time to operating speed = Deceleration time x (Target speed)/(Maximum
speed)

Maximum speed (411, 811)

R /

* Operating speed (900-999)

Acceleration time Deceleration time
(460-469, 860-869) (460-469, 860-869)

Acceleration and deceleration times are effective for the following operations
only: Positioning actions; deceleration-stop commands (XSTP, YSTP, ISTP)
from the PC or Teaching Box (deceleration only); JOG commands (XJOG,
YJOG, IJOG) (acceleration only); origin search commands (XORG, YORG,
IORG); pauses (XHLD, YHLD, IHLD) (deceleration only); pause releases
(XREL, YREL, IREL) (acceleration only); and external interrupt inputs.
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3-7 Setting Synchronous Positioning Actions

Synchronous positioning actions can be set in five words, including one for
the address, one for each of the positioning actions and two for the various
settings required for execution. They can be set in addresses 470 through

479 for the X axis, and 870 through 879 for the Y axis, in four digits BCD.

1 Word 2 Words 3/4 Word  (1/4) (1/4) (1/4) (1/4) (1/4)
| | | . | | | | |
\ \ \ i \ \ \ \ \
Synchronous Synchronous
4 | positioning ac- | positioning ac-
tion (leftmost) tion (rightmost)
~— ~— @ oA
Address )
X axis: 470 to 479 Attributes

Synchronous Positioning
Actions

Other-axis Start Address

Synchronization Pattern

Y axis: 870 to 879

Continuous pattern address (0 to 9)
Default: 0

Synchronization pattern (0 or 1)
— Default: 0

Other-axis start address

X axis: 500 to 799 (Y-axis positioning action)
(Default: 700 to 709)

Y axis: 100 to 399 (X-axis positioning action)
(Default: 300 to 309)

The synchronous position data is defined within a range of +99,999,999
pulses. The default is 00,000,000. The data occupies two words, of four dig-
its each. The sign depends on the sign bit in the attribute setting.

The other-axis start address indirectly specifies the positioning action along
the other axis. For example, if address 512 is set for the other axis, then the
position action registered at address 512 will start in synchronization with the
positioning action being executed.

This setting determines whether, with respect to one start, startup will be
executed for a single positioning action or with more than one positioning
action. Set to 0 for a single positioning action, and to 1 for multiple position-
ing actions. The default setting is 0, for a single positioning action. The fol-
lowing illustration shows the pattern when the setting is made for a single
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positioning action. The positioning action for the other axis, which is regis-
tered in the synchronous positioning action, is started at the specified time.

Synchronous positioning action

SRT command

'

(Other axis)

Synchronized start

The following illustration shows the pattern when the setting is made for more
than one positioning action.

Synchronous positioning action

SRT command

'

(Other axis)
Synchronized start Synchronized start
Continuous Pattern Continuous pattern addresses 0 through 9 indirectly specify synchronous
Address positioning action addresses. For the X axis, continuous pattern addresses 0

through 9 specify synchronous positioning action addresses 470 through
479. For the Y axis, continuous pattern addresses 0 through 9 specify syn-
chronous positioning action addresses 870 through 879.

Note If a long dwell time is set for a continuous synchronized operation, and posi-
tioning passes through the next synchronous position during the dwell execu-
tion, the next other-axis start will not be executed. If this situation should oc-
cur, either shorten the dwell time or change the speed.
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Attributes The attribute settings determine whether the data is to be enabled or dis-
abled, whether the position type is be absolute or incremental, and whether
the sign is to be positive or negative.

Bit 03| Bit 02| Bit 01| Bit 00

Sign

0 Positive

1 Negative

Position type

0 ABSolute

1 INCremental

Data enabled/disabled
0 Disabled

1 Enabled

The data enabled/disabled setting determines whether or not the applicable
data will be treated as NOP. The position type setting determines whether the
absolute or incremental method will be used for positioning. The sign setting
specifies the range of data with the origin taken as the center. Set “0” for pos-
itive and “1” for negative.

3-8 Setting Zones

The data addresses allocated for zones are addresses 480 through 487 for
the X axis, and 880 through 887 for the Y axis. The address for each zone is
comprised of four digits BCD, as shown below.

1 Word | 2 Words | 2 Words ‘(1/4) | (1/4)‘
\ \ \ \ \
5 | External output | External output | External output | External output ol o
ON (leftmost) ON (rightmost) | OFF (leftmost) | OFF (rightmost)

L————— Address \—L External output

X axis: 480 to 487 designation
Y axis: 880 to 887

Attributes

External Output ON Data The external output ON data is defined within a range of +99,999,999 pulses.
The default is 00,000,000. The data occupies two words, of four digits each.
The sign depends on the sign bit in the attribute setting.

External Output OFF Data The external output OFF data is defined within a range of +99,999,999

pulses. The default is 00,000,000. The data occupies two words, of four dig-
its each. The sign depends on the sign bit in the attribute setting.
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Attributes The attribute settings determine the whether the external output will be ON or
OFF, whether the data will be enabled or disabled, and whether the signs for
the ON data and the OFF data will be positive or negative.

Bit 15| Bit 14| Bit 13 | Bit 12

Sign for ON data

0 Positive

1 Negative

Sign for OFF data

0 Positive

1 Negative

Data enabled/disabled
0 Disabled
1 Enabled

External output ON/OFF

0 | OFF
1 | ON
External Output Bits 08 and 09 of the word for external output specification corresponds to

Specification the following.

Bit 11| Bit 10| Bit 09| Bit 08

External output specification OUT 1

0 | Not specified.

1 Specified.

External output specification OUT2

0 | Not specified.

1 Specified.

OUT1 is set with bit 08 and OUT?2 is set with bit 09.
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Zone Data Setting Example The following timing chart shows the ON and OFF timings of OUT1 when
OUT1 is specified by zones 0 to 5.

CCw Ccw

OUT1 will be turned ON or OFF with the OR conditions set

with zones 0 to 5.

External output ON data and external output OFF data are the upper limit
data and lower limit data used to specify the range of zone data. Therefore,
no zone flag ON or OFF range varies with the moving direction.

Priority Order of OUT Read The zone output of OUT Read has priority. If the zone specified is effective,
the OUT of the zone will have priority when motor free or differential counter
overflow results.
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3-9 Setting Speeds

Speeds are allocated three words each, one for the address and two for up
to 6 BCD digits. Speeds occupy addresses 900 through 999 for both axes.
Up to 100 speeds needed in your application may be entered for positioning
and jogging. Positioning actions and the JOG commands call these speeds.
For a comprehensive listing of default values see 3-10 Initial Data.

l=— 1 Word —==— 1 Word —==— 1 Word —=|
[T T 1

| ]
Address 210 |0 Speed

Range: 1 to 300,000 pps

(Default: 1,000 to 100,000 pps)

These settings determine the speeds to be used from the trapezoid that is
formed from the maximum speed and the acceleration and deceleration data.

<— Maximum speed

Set the speeds to be used.

, —— | —— ,

)
Acceleration Deceleration
data data

When the pulse rate and the unit have been set, speed data with the unit
converted will be displayed at the Teaching Box. The PC internally processes
all data as pulse units (i.e., as pulses per second. Thus if the speed for a giv-
en axis is set at the PC, it will be described in terms of pps, and the display at
the Teaching Box will be converted to mm/s according to the pulse rate.

PC (internal) Pulse rate Teaching Box speed display Axis
Speed data (A pps) o mm/p Ac. mm/s X
B mm/p Ap mm/s Y

Conversely, if the speed is set at the Teaching Box, it will be converted to pps
at the PC.

PC (internal) Pulse rate Teaching Box speed display Axis
(B/o) pps B mm/s X
(C/B) pps C mm/s \
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If the speed is set in the X-axis mode, the display will be as follows in the Y-
axis mode. In addition, the X-mode and Y-mode speed settings at the Teach-
ing Box will be used with the X-axis pulse rate converted.

B (Y-axis pulse rate)

B (mm/s) x
( ) a (X-axis pulse rate) [mm/s]
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3-10

Initial Data

The following tables list the default data loaded originally in the EEPROM at
the factory. The operation of each of these is described in the previous sub-
sections in this section. This data will be automatically loaded to RAM when-
ever power is turned on. The contents of EEPROM can be changed with the

Write EEPROM (STORE) command.

X-Axis Positioning Actions

Address Description Setting Attributes
100 X-axis test data (1) Position = 2000 pulses Dwell time = 500 ms
Speed = 1 kpps Absolute, terminating

M code = 01 Acceleration time = 200 ms

Deceleration time = 200 ms

101 X-axis test data (2) Position = —-2000 pulses Dwell time = 0 ms

Speed = 3 kpps Absolute, continuous

M code = 02 Acceleration time = 100 ms

Deceleration time = 100 ms
102 X-axis test data (2) Position = -2000 pulses Dwell time = 500 ms
Speed = 2 kpps Absolute, continuous

M code = 03 Acceleration time = 100 ms

Deceleration time = 300 ms

103 X-axis test data (2) Position = —-2000 pulses Dwell time = 0 ms

Speed = 1 kpps Absolute, terminating

M code = 04 Acceleration time = 100 ms

Deceleration time = 200 ms
104 X- and Y-axis test data (1) Position = 0 pulses Dwell time = 100 ms

Speed = 1 kpps Absolute, interpolating end

M code = 05 Acceleration time = 100 ms

Deceleration time = 200 ms
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X-Axis Parameters

Address Description Setting Attributes
400 Unit setting 0 Pulse
401 Pulse rate 1 1 unit/pulse
402 Rotation direction 0 Positive voltage output with incremental
positioning actions
403 Encoder type 001 Single multiplier, positive logic
404 Gain 200 2,000 wV/pulse
405 In-position zone 10 10 pulses
406 Backlash compensation 0 None
407 Stroke limit (+) 999,999 999,999 pulses
408 Stroke limit (-) 999,999 999,999 pulses
409 Zone settings 01000100 Acceleration zone: 100 pulses
Deceleration zone: 100 pulses
410 Home shift 0 0 pulses
411 Maximum speed 40010000 Maximum speed = 10 kpps
Teaching Box coefficient = 4
412 Teaching Box speed 10002000 JOG speed = 2 kpps
JOG accel/decel pattern address = 0
Number of pulses for inching = 1
413 Origin search direction 0 Direction of positive voltage output
414 Origin compensation 0 0 pulses
415 High origin search speed 5,000 5,000 kpps
416 Origin search acceleration |5 Acceleration time = 200 ms
and deceleration Deceleration time = 200 ms
417 Low origin search speed 1,000 1 kpps
418 External interrupt 00000500 External interrupt pattern address = 0
acceleration and Number of deceleration stop pulses = 500
deceleration Teaching Box key pattern address = 0
419 Wiring check function 10101100 Disconnected wiring check: enabled
Check time = 100 ms
Number of check pulses = 11
420 External output control 00032768 Counter capacity = 32,768 pulses
setting External output: ON

Note The initialized data of the C500-NC222-E will not be effective when the
C500-NC222-E is set to NC221-E mode. If the C500-NC222-E is set to
NC221-E mode, check the initialized data of the C500-NC222-E.
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Dwell Times (X and Y Axes)

Address Description Setting Attributes
450/850 Dwell time #0 0 ms
451/851 Dwell time #1 100 ms
452/852 Dwell time #2 200 ms
453/853 Dwell time #3 300 ms
454/854 Dwell time #4 400 ms
455/855 Dwell time #5 500 ms
456/856 Dwell time #6 600 ms
457/857 Dwell time #7 700 ms
458/858 Dwell time #8 800 ms
459/859 Dwell time #9 900 ms

Acceleration and Deceleration Times (X and Y Axes)

Address Description Setting Attributes

460/860 Accel./ Decel. time #0 00100010 Acceleration time = 100 ms
Deceleration time = 100 ms

461/861 Accel./ Decel. time #1 00100020 Acceleration time = 100 ms
Deceleration time = 200 ms

462/862 Accel./ Decel. time #2 00100030 Acceleration time = 100 ms
Deceleration time = 300 ms

463/863 Accel./ Decel. time #3 00100040 Acceleration time = 100 ms
Deceleration time = 400 ms

464/864 Accel./ Decel. time #4 00100050 Acceleration time = 100 ms
Deceleration time = 500 ms

465/865 Accel./ Decel. time #5 00200020 Acceleration time = 200 ms
Deceleration time = 200 ms

466/866 Accel./ Decel. time #6 00200030 Acceleration time = 200 ms
Deceleration time = 300 ms

467/867 Accel./ Decel. time #7 00200040 Acceleration time = 200 ms
Deceleration time = 400 ms

468/868 Accel./ Decel. time #8 00200050 Acceleration time = 200 ms
Deceleration time = 500 ms

469/869 Accel./ Decel. time #9 00200060 Acceleration time = 200 ms
Deceleration time = 600 ms
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X-Axis Synchronous Positioning Actions

Address Description Setting Attributes
470 Synchronous positioning 0000000070000000 Synchronous position = 0 pulses
action (1) ABS data = disabled
Synchronous pattern = 0
471 Synchronous positioning 0000000070100000 Synchronous position = 0 pulses
action (2) ABS data = disabled
Synchronous pattern = 0
472 Synchronous positioning 0000000070200000 Synchronous position = 0 pulses
action (3) ABS data = disabled
Synchronous pattern = 0
473 Synchronous positioning 0000000070300000 Synchronous position = 0 pulses
action (4) ABS data = disabled
Synchronous pattern = 0
474 Synchronous positioning 0000000070400000 Synchronous position = 0 pulses
action (5) ABS data = disabled
Synchronous pattern = 0
475 Synchronous positioning 0000000070500000 Synchronous position = 0 pulses
action (6) ABS data = disabled
Synchronous pattern = 0
476 Synchronous positioning 0000000070600000 Synchronous position = 0 pulses
action (7) ABS data = disabled
Synchronous pattern = 0
477 Synchronous positioning 0000000070700000 Synchronous position = 0 pulses
action (8) ABS data = disabled
Synchronous pattern = 0
478 Synchronous positioning 0000000070800000 Synchronous position = 0 pulses
action (9) ABS data = disabled
Synchronous pattern = 0
479 Synchronous positioning 0000000070900000 Synchronous position = 0 pulses
action (10) ABS data = disabled
Synchronous pattern = 0
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X-Axis Zone Data

Address Description

Setting

Attributes

480 Zone position data (1)

00000000000000000000

ON position data = 0

Pulse data = disabled

OFF position data = 0

External output designation = 0

481 Zone position data (2)

00000000000000000000

ON position data = 0

Pulse data = disabled

OFF position data = 0

External output designation =0

482 Zone position data (3)

00000000000000000000

ON position data = 0

Pulse data = disabled

OFF position data = 0

External output designation = 0

483 Zone position data (4)

00000000000000000000

ON position data = 0

Pulse data = disabled

OFF position data = 0

External output designation =0

484 Zone position data (5)

00000000000000000000

ON position data = 0

Pulse data = disabled

OFF position data = 0

External output designation = 0

485 Zone position data (6)

00000000000000000000

ON position data = 0

Pulse data = disabled

OFF position data = 0

External output designation =0

486 Zone position data (7)

00000000000000000000

ON position data = 0

Pulse data = disabled

OFF position data = 0

External output designation = 0

487 Zone position data (8)

00000000000000000000

ON position data = 0

Pulse data = disabled

OFF position data = 0

External output designation =0

Y-Axis Positioning Actions

Address Description

Setting

Attributes

500 X-axis test data (1)

Position = 2000 pulses
Speed = 1 kpps
M code = 01

Dwell time = 500 ms
Absolute, terminating
Acceleration time = 200 ms
Deceleration time = 200 ms

501 X-axis test data (2)

Position = 0 pulses
Speed = 3 kpps
M code = 02

Dwell time =0 ms
Absolute, continuous
Acceleration time = 100 ms
Deceleration time = 100 ms

502 X-axis test data (2)

Position = —-2000 pulses
Speed = 2 kpps
M code = 03

Dwell time = 500 ms
Absolute, continuous
Acceleration time = 100 ms
Deceleration time = 300 ms

503 X-axis test data (2)

Position = —4000 pulses
Speed = 1 kpps
M code = 04

Dwell time =0 ms
Absolute, terminating
Acceleration time = 100 ms
Deceleration time = 200 ms

504 X- and Y-axis test data (1)

Position = 0 pulses
Speed = 1 kpps
M code = 05

Dwell time = 100 ms

Absolute, interpolating end
Acceleration time = 100 ms
Deceleration time = 200 ms
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Y-Axis Parameters

Address Description Setting Attributes
800 Unit setting 0 Pulse
801 Pulse rate 1 1 unit/pulse
802 Rotation direction 0 Positive voltage output with incremental
positioning actions
803 Encoder type 001 Single multiplier, positive logic
804 Gain 200 2,000 wV/pulse
805 In-position zone 10 10 pulses
806 Backlash compensation 0 None
807 Stroke limit (+) 999,999 999,999 pulses
808 Stroke limit (-) 999,999 999,999 pulses
809 Zone settings 01000100 Acceleration zone: 100 pulses
Deceleration zone: 100 pulses
810 Home shift 0 0 pulses
811 Maximum speed 40010000 Maximum speed = 10 kpps
Teaching Box coefficient = 4
812 Teaching Box speed 10002000 JOG speed = 2 kpps
JOG accel/decel pattern address = 0
Number of pulses for inching = 1
813 Origin search direction 0 Direction of positive voltage output
814 Origin compensation 0 0 pulses
815 High origin search speed 5,000 5,000 kpps
816 Origin search acceleration |5 Acceleration time = 200 ms
and deceleration Deceleration time = 200 ms
817 Low origin search speed 1,000 1 kpps
818 External interrupt 00000500 External interrupt pattern address = 0
acceleration and Number of deceleration stop pulses = 500
deceleration Teaching Box key pattern address = 0
819 Wiring check function 10101100 Disconnected wiring check: enabled
Check time = 100 ms
Number of check pulses = 11
820 External output control 00032768 Counter capacity = 32,768 pulses
setting External output: ON
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Y-Axis Synchronous Positioning Actions

Address Description Setting Attributes
870 Synchronous positioning 0000000030000000 Synchronous position = 0 pulses
action (1) ABS data = disabled
Synchronous pattern = 0
871 Synchronous positioning 0000000030100000 Synchronous position = 0 pulses
action (2) ABS data = disabled
Synchronous pattern = 0
872 Synchronous positioning 0000000030200000 Synchronous position = 0 pulses
action (3) ABS data = disabled
Synchronous pattern = 0
873 Synchronous positioning 0000000030300000 Synchronous position = 0 pulses
action (4) ABS data = disabled
Synchronous pattern = 0
874 Synchronous positioning 0000000030400000 Synchronous position = 0 pulses
action (5) ABS data = disabled
Synchronous pattern = 0
875 Synchronous positioning 0000000030500000 Synchronous position = 0 pulses
action (6) ABS data = disabled
Synchronous pattern = 0
876 Synchronous positioning 0000000030600000 Synchronous position = 0 pulses
action (7) ABS data = disabled
Synchronous pattern = 0
877 Synchronous positioning 0000000030700000 Synchronous position = 0 pulses
action (8) ABS data = disabled
Synchronous pattern = 0
878 Synchronous positioning 0000000030800000 Synchronous position = 0 pulses
action (9) ABS data = disabled
Synchronous pattern = 0
879 Synchronous positioning 0000000030900000 Synchronous position = 0 pulses
action (10) ABS data = disabled
Synchronous pattern = 0
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X-Axis Zone Data

Address Description Setting Attributes

880 Zone position data (1) 00000000000000000000 ON position data = 0

Pulse data = disabled

OFF position data = 0

External output designation =0

881 Zone position data (2) 00000000000000000000 ON position data = 0

Pulse data = disabled

OFF position data = 0

External output designation =0

882 Zone position data (3) 00000000000000000000 ON position data = 0

Pulse data = disabled

OFF position data = 0

External output designation =0

883 Zone position data (4) 00000000000000000000 ON position data = 0

Pulse data = disabled

OFF position data = 0

External output designation =0

884 Zone position data (5) 00000000000000000000 ON position data = 0

Pulse data = disabled

OFF position data = 0

External output designation =0

885 Zone position data (6) 00000000000000000000 ON position data = 0

Pulse data = disabled

OFF position data = 0

External output designation =0

886 Zone position data (7) 00000000000000000000 ON position data = 0

Pulse data = disabled

OFF position data = 0

External output designation =0

887 Zone position data (8) 00000000000000000000 ON position data = 0

Pulse data = disabled

OFF position data = 0

External output designation =0

Speeds
Address Description Setting Attributes
900 Speed #0 10,000 pps
901 Speed #1 1,000 pps
902 Speed #2 2,000 pps
903 Speed #3 3,000 pps
904 Speed #4 4,000 pps
905 Speed #5 5,000 pps
906 Speed #6 6,000 pps
907 Speed #7 7,000 pps
908 Speed #8 8,000 pps
909 Speed #9 9,000 pps
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Data Communication with PC

This section provides information essential for communications between the Position Control Unit and the PC, and the
use of status flags.
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4-1 Compatible Models and Words

Compatible Models

IR Area Allocations

84

Caution

Both data and commands can be transferred between the Position Control
Unit (PCU) and Programmable Controller (PC) through the use of Intelligent
I/O Read and Write instructions executed by the PC.

The Intelligent I/O Read instruction READ(88) and Intelligent 1/0O Write in-
struction WRIT(87) control PCU-PC communication. The CPU must be able
to use these two instructions. Use of the NC222-E is thus possible with the
following PCs only.

* C500 (with CPU model C500-CPU11-EV1 only)

* C1000H (with any CPU)

* C2000H (with any CPU)

* CV500 (with any CPU)

* CV1000 (with any CPU)

* CV2000 (with any CPU)

* CVM1 (with any CPU)

The NC222-E must be mounted either to a CPU Rack or Expansion 1/0 Rack
to operate. Communications via READ(88) and WRIT (87) will not be possible
if it is mounted to a Slave Rack.

Two 1/O words are allocated for the Position Control Unit to communicate
with the PC.

Word Bit Name Description
00 (PC Busy) Used in WRIT(87)
/ READ(88) in-
01 (PC Writing) struction.
n (OUT) 02 (PC Read Completed)
03 Uses within the
PCU,and not avail-
15 able to the user.
00 (PCU Busy)
Used in WRIT(87)
01 (Reading PCU) / READ(88) in-
struction.
n+1 (IN) 02 (PCU Write Completed)
03 Used within the
PCU,and not avail-
15 able to the user.

Note 1. The input and output words allocated to the Position Control Unit must not

be used by any instruction other than WRIT(87) or READ(88).
Do not use MOV(21) or OUT with these words.

2. The mode of the PC has no affect on the operation of the NC222-E, i.e.,
the NC222-E will continue to operate regardless of the PC mode.

3. Commands and/or data can be sent to the NC222-E from either the PC
(i.e., the program) or the Teaching Box. If a transmission is attempted
from both at the same time, the transmission that arrives first will be given
priority.



PC Programs Section 4-2

4-2 PC Programs

The PC program maintains two data flow directions.

* PC to Position Control Unit (PCU) command and parameter transmission
uses the Intelligent 1/0O Write instruction WRIT(87). Commands and param-
eters are differentiated by address inside the PCU.

* Position Control Unit to PC status reception uses the Intelligent I/O Read
instruction READ(88).

DM area PC Position Control Unit
Command(1)
Command(2)
: 1/0 words Common RAM
. Command Commands
. transmission
Command
Command(m) c » analysis
B
WRIT(87) g addresses
Data (1) . 000 to 052
Data (2) 3
. Data
) v eeprow
Datag) | (| | | L_______/ addresses
‘; Flag(l) 100 to 999
Status flag c a9 Read automaticall
AR area reception T Flag(2) y
g : when powered up.
Flag(1) — z - . Internal
Flag(2) - ' status flags
Flag(3) READ(88) Flag()
l
l
Flag(l)

* One or more commands stored in the DM area of the PC are transmitted in
a stream to the Position Control Unit, where they are executed sequentially.
The Position Control Unit functions according to the commands sent.

* Data (parameters) stored in the DM area are transmitted to the PCU and
stored in RAM. Commands can then be used to transfer RAM contents to
EEPROM.

* For status flag reception, flag allocations are determined by the Position
Control Unit; therefore, the same status flags are transferred to the AR area
each time the Intelligent I/O Read instruction is executed.

* Because command transmission and status reception rely on the Intelligent
I/O Read and Write instructions, a standard PC program can be developed.
The use of such a standard program is strongly recommended.
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4-2-1 Basic Command Transmission Program

(PC to PCU)
—{——}f WRIT(87)
Bo K
——o 5

EQ
HF—C

Ag: Start input (differentiated input)

Byp: Status-holding work bit

Co: Transmission completed work bit

No: Differentiation no.

N: Transferred word count

S: Transfer source start word

D: 1/0 word for transfer destination (word n occupied by the PCU)
EQ: Equals flag

Note The Equals flag indicates that READ(88) or WRIT(87) has been executed.

4-2-2 Basic Status Flag Reception Program
(Position Control Unit to PC)

Status flag reception should be written at the end of the PC program.

Normally ON
I READ(88

O w| Z[~

N: Transfer word count (17 words minimum)

S: Transfer source 1/O word (word n + 1 occupied by the PCU)

D: Transfer destination start word (For details, refer to 5-2 Status Word Al-
locations)

Refer to your PC’s Operation Manual for further details on the Intelligent I/O
Read and Write Instructions.
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Status Reception Problems The RAM in the PCU that contains status data is accessed both by the PCU
to write the status and by the PC to read status (READ(88)). Both of these
operations cannot take place at the same time.

PC NC222-E

EAD(88) sent

EEPROM

Every 10 ms

READ(88) respolnse

I

If a READ(88) is attempted while the PCU is writing status, READ(88) will be
ignored. The status write operation is performed approximately every 10 ms
and requires approximately 1 ms to complete, i.e., there is up to about a 1 in
10 chance that READ(88) will not be executed as programmed. This situation
is illustrated below.

Approx. 10 ms

DA

A B C D E
Writing status to RAM (PCU) H H H H H
READ(88) (reading status from PC) H H Do H

‘ Not executed

Scan time

Status stored in PC | | A | B E | F |

Problems in Transferring A similar problem arises if WRIT(87) is attempted during a scan. As de-

Commands scribed above, the status write operation is performed approximately every
10 ms and requires approximately 1 ms to complete. WRIT(87) also ac-
cesses the RAM when transferring commands from the PC, and, here too,
both of these operations cannot take place at the same time. In this case it
will be WRIT(87) that is ignored if it is attempted while the PCU is writing sta-
tus. For that reason, a self-maintaining program structure has been adopted,
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and the self-maintenance is cleared by the Equals flag which indicates that
an instruction has been executed.

Approx. 10 ms

|
C

A B P : " °
Writing status to RAM (PCU) H H H H H H H

" sonme

Scan time

WRITE(88) processing b H

Not executed ? T Executed here because of self-maintenance.

Reading During Each Scan If it is necessary to ensure that status is read during each program scan,
block programming can be used. One example of how to do this is shown
below. This example reads out 17 status words to IR 100 to IR 116 for a PCU
allocated IR 000 and IR 001. The loop in the block program will be taken until
the Equals Flag (=) turns ON (i.e., until IR 1200 turns ON).

25313
(Always ON)
’»—{ | BPRG(96) 0
LOOP <09>
READ(88)
#0017
001
100
LEND <10> 25506 (Equals
BEND <01> Flag)
4-2-3  Transferring and Saving Data
Data Transfers Parameters and positioning actions stored in the DM area can be transferred

to RAM in the PCU using a program like the one shown below. Be sure the
first DM word contains an addresses and that no more than 127 words are
transferred at once. If it is necessary to transfer more words, repeat the pro-
gram section. When repeating the transfer, always used the work bit turned
on by the Equals Flag (=) in the first transfer (IR 5002 in the following exam-
ple) to activate the second transfer.

When transferring data, addresses need not be consecutive. If they are not

consecutive, each address will need to be specified individually. If they are
consecutive, only the first address need be designated.
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Data Transmission Example

Caution

The following program can be used to transfer data written in the DM area of
the PC to the NC222-E. When transferring data, it is important that the first
word designate the address and that data for the required number of words is
set properly.

PC NC222-E
DM area | RAM
Address
100
101

102

Data is

transferred with .
WRIT(87) from 998
DM area inside 999
the PC to RAM
inside the PCU.

Up to 127 words can be transferred each time WRIT(87) is executed. When it
is necessary to transfer more words, the Equals Flag should be used to acti-
vate further transmissions with WRIT(87), as shown below.

When data is transferred into the NC222-E, data is automatically stored in
RAM according to the addresses given. If the addresses of the data being
transferred are consecutive, it is only necessary to designate the address of
the first one.

The data prepared for transfer and the program used are shown below.

Data cannot be transferred while the NC222-E is positioning, i.e., while one
or more axes are moving.
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Data

Program

OF b —
[
o

o

)

5004

When NC222-E is allocated
IR 000 and IR 001

DM 1000 4 1 1 2 Maximum speed (X)
DM 1001 0 0 0 5 Address: 411
DM 1002 0 0 0 O
DM 1003 4 1 3 1 Origin search direction (X)
DM 1004 0 0 0 1 Address: 413
DM 1005 4 5 0 1 Dwell time 0 (X)
DM 1006 0 01 o Address: 450
DM 1007 4 6 6 2 Acceleration pattern 6 (X)
DM 1008 0 0 3 0 Address: 466
DM 1009 0 0 4 0
DM 1010 2 0 0 4 Positioning action 100 (X)
DM 1011 0 0 0 2 Address: 200
DM 1012 5 0 0 O
DM 1013 0 0 1 O
DM 1014 0 6 4 4
DM 1015 9 0 0 2 Speed 0 (X, Y)
DM 1016 0 0 0O Address: 900
DM 1017 1 0 0 O
DM 1018 8 0 4 2 Gain (Y)
DM 1019 0 02 0 Address: 804
DM 1020 8 0 5 2 In-position zone (Y)
DM 1021 0 02 0 Address: 805
DM 1022 6 0 0 4 Positioning action 100 (Y)
DM 1023 0 0 0 1 Address: 600
DM 1024 0 0 0 O
DM 1025 0 0 1 0
DM 1026 0 6 4 4
Bit to initiate
data transfer
—| DIFU(13)
5000 5002
_| : J,f WRIT(87)
5001 #0027
—| I— DM1000
@
0
i | 5002
25506
5002 5004
: J,f WRIT(87)
5003

This section can be used for
a second transfer when more
than 127 words are required.

/



PC Programs

Section 4-2

Address Abbreviation

When a series of consecutive addresses occurs in order, the addresses can
be abbreviated as shown below.

Data Memory
4001 | Address DM2000
0000 | Unit DM2001 | 4041
4012 | Address DM2002 | 0000
0001 | Pulse rate DM2003 | 0001
0000 DM2004 | 0000
4021 | Address DM2005 | 0000
0000 | Rotation direction DM2006 | 0001
4031 | Address DM2007 | 0200
0001 | Encoder type DM2008 | 0010
4041 | Address DM2009 | 0000
0200 | Gain DM2010
4051 | Address DM2011
0010 | In-position zone DM2012
4061 | Address DM2013
0000 | Backlash compens. DM2014

Storing RAM Data

Caution STORE should not be executed more than 5,000 times.

Address abbrev.
Address abbrev.

-

Address abbrev.

-

Address abbrev.

-

Address abbrev.

-

Address abbrev.
Address abbrev.

-

Memory can be
saved for the
portion that is
abbreviated.

Program (Data Transfer)

| { DIFU 6000
6000 6002
HHF WRIT(FUN87)
#0010
6001 D2000
+— 00

NC222-E 1/O area: Words 1 and 2

PCU operation is based on the parameters and positioning actions contained
in RAM. When power is turned on, the data in EEPROM is read into RAM.
The data in RAM can then be changed by transferring data with WRIT(87) or
from the Teaching Box. This data will be deleted and replaced by EEPROM
data the next time power is turned off and back on. There is a command
available, however, to write RAM data to EEPROM (STORE), as well as one
to restore EEPROM data to RAM (RESTR). These commands can be used
along with WRIT(88) (or the Teaching Box) to control the data in RAM. This
situation is illustrated below.

Data transfer
(WRIT(87) or
from Teaching
Box)

RAM

STORE

RESTR or
power-on

EEPROM

Refer to 6-2 Command Descriptions for details on STORE and RESTR.
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4-3
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EEPROM and RAM Settings

By means of internal NC222-E DIP switch settings, data can be prohibited
from being written to the EEPROM and the method for refreshing status can
be selected. To make the settings, first access the two DIP switch pins by
removing the DIP switch cover with a flat-blade screwdriver as shown in the

illustration below.

NC222

CW
cCw R

ERROR

w ||
]
]

DIP switch pin no. 1

/|

Volume regulator

Commands from
the PC

1 ON: Writing to EEPROM prohibited
@ OFF: Writing to EEPROM permitted
Default: OFF

2@ DIP switch pin no. 2

ON: Handshake method
OFF: Periodic refresh method
B Default: OFF

Setting pin no. 1 to ON prohibits data from being written to the EEPROM.
Use this to protect data that must not be erased.

EEPROM

Commands from
the Teaching Box

DIP switch pin no. 1: ON

Set pin no. 2 to select whether the handshake method or the periodic refresh
method is to be used for refreshing the NC222-E internal status. The status
contents are normally refreshed approximately every 10 ms, regardless of
whether or not the PC is accessing the shared RAM. Therefore, the the sta-
tus is changed at least every 10 ms. This is called the periodic refresh meth-
od.

With the handshake method, on the other hand, the status is not written to
the shared RAM as long as the PC is not accessing it. This assures that sta-
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Shared RAM

tus changes will be received by the PC, but the time between status changes

is longer than with the periodic refresh method.

Status contents refreshed
approx. every 10 ms.

Periodic refresh method

PC

Status read.

Shared RAM

Handshake method

Status not refreshed until
PC accesses shared
RAM.

Caution The X-axis and Y-axis gain regulator and the zero volume regulator are lo-

cated below the DIP switch. These regulators are factory set and paint
locked. Be careful not to inadvertently change them.
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SECTION 5
Operating Status

This section describes the status information available from the PCU. This information is read into the PC by executing
the Intelligent I/O Read instruction, READ(88). Also explained in this section is the relationship between certain PCU
commands and the status information.

5-1 Flag Transitions and TYPES . . .« oottt e e e e et 96
5-2  Status Word AIIOCAtIONS . ... ...ttt e 97
5-3  Status Word Details . .. ..ot 100
5-3-1System Flags . .. oo oo e 100
5-3-2 Error Code and System Error Flags . ....... ... ... . .. 101
5-3-3Error Op Codes . .o vvvnit ettt e e e e e e 103
5-3-4Status Flags (1) ..ot 103
5-3-5Status Flags (2) ..o 105
5-3-6 Current Position ... ... e 106
S5-3-TMECOAE .« .ot 108
5-3-8 Multiplier and Current Positioning Action Address ............ ... .. .. ..... 108
5-3-9 Current Speed Address and Override Coefficient . ............ .. ... ... ... ... 109
5-4  Flag Changes ... ...ttt e e e e e e e e 110
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5-1 Flag Transitions and Types

Relationship between Flags Flags and other status information will change as commands are executed.

and Commands These changes are illustrated in the following illustration. When the com-
mands along the arrow are executed, the flags given at the ends of the ar-
rows turn ON. Refer to the command allocations table in 6-1 Command For-
mat for command code definitions.

____________

| |
| 5
? |
|
______ —
[Fo]| |7 — — e
PLS JOG
ORG PLS
STP ORG
EMG
i Y
uause \, >%@
EMG [
| EMG | | ERsT |
Y
STP >L8top -
Positioning Completed) ) Flags
Dwelling ) |:| Command codes
Origin )
IR Area Flags Flags are assigned to the IN I/O word.
Wd | Word n+1
Bit \ | IN
00 (PCU Busy)*
01 (PCU Reading)*
02 (PCU Writing Completed)*
Not used by the user
15

*These bits are used by READ(88) and WRIT(87) and are not designed to be ac-
cessed by the user.
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Types of Flags

The Intelligent /O Read instruction READ(88) is used to read blocks of flags
and status data into a memory area in the PC. Their contents are as follows:

System status flags

Error codes

System error status flags

Error codes

Status flags

Current position

M code

Multiplier data

Current positioning action address

Current speed address

Override coefficient

Read data

5-2 Status Word Allocations

The PC uses the intelligent I/0 Read instruction READ(88) to read status
from the Position Control Unit. Refer to 4-2 PC Programs for the READ(88)
format. The NC222 adds several status words to those provided by the
NC221.

* Servo-free

* Data Read Complete

* Teaching Box Protect

* External Input Protect

* Error Counter Overflow (X, Y)

* Synchronous Start Waiting (X, Y)

» Zone Flag Area

* Distribution Start

¢ Distribution End

The PC uses the Intelligent I/O Read instruction READ(88) to read status
from the Position Control Unit. Refer to 4-2 PC Programs for the READ(88)
format. Data word allocations for the NC222 are summarized in the following
table. (To compare these with the corresponding NC221 allocations, refer to
1-2-4 Changes in Status Word Allocations.)
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NC222 Status Word Allocations

Bit
W b15 b14 b13 b12 b11 b1o bg bg b7 b b5 by b3 b2 b1 bo
Speeds | PCU Teach- | Teach- | External | Teach- | External | PC Interpo- | Interpo- | Reading | Writing EE- Error Data Error
Cleared | Ready ing ing Display | ing Box | Input Commu-| lating lating EE- EE- PROM | Counter | Read Counter
o Box Box Con- Protect | Protect | nications| Circular | Straight | PROM PROM Write | Over- Com- Over-
+ Ready | Con- nected Disabled| Arc Line Com- | flow (Y | plete flow (X
[a] nected pleted | axis) axis)
© System status flags
(9]
& Hard- Commu-| Y-axis X-axis | System | Interpo- | Y-axis X-axis
S ware nicationy System System | /data lating Com- Com-
E ~ | Error Error Error Error Pro- Error mand mand Error code (101 digit) Error code (100 digit)
gl cessing Error Error
>\' o Error
x Error code and system error status flags
| | | | | | | | ] | | |
Error-related OP code Error-related OP code Error-related OP code Number of error-related OP
‘: (leftmost digit) (middle digit) (rightmost digit) codes
4 1 1 1 1 1 1
Error codes
Parame{ Origin | Distribu- | Distribu-| Home | Override| Dwelling| Position-| Origin Inching | Jogging | Position-| Stop Pause Sync Current
ters En-| Set tion tion End | Shift ing Com-| search ing Start Position
‘2 abled Start pleted Wait- Sign
a ing
Status flags (1)
Ccw CcCw Accel- | Constant| Deceler-| In Posi- | Accel- Decel- Origin | OUT2 OUT1 | CWLS | CCWLS | External | External| Origin
Move- Move- erating | Speed ating tion eration eration Output Output | Input Input Interrupt | Servo- Input
‘: ment ment Zone Zone free In-
a put
Status flags (2)
! BCD (107 digit ! 8 digi S digi 4 digi
0 qgit) BCD (10° digit) BCD (10° digit) BCD (10™ digit)
& l l
© Current position (leftmost digits)
[l
g | 3 | > I 9 0
K BCD (10* digit) BCD (10“ digit) BCD (10" digit) BCD (10~ digit)
% | | |
Current position (rightmost digits)
Data Data Data Data Data Data Data Data 1 0
~ Zone Zone Zone Zone Zone Zone Zone Zone M code (10" digit) M code (10™ digit)
+ | (480) (481) (482) (483) (484) | (485) (486) (487)
o
M code
Pos | | | LN 1 | LN 1 | LN 1
Data Multiplier: 1, 2, 4 Current positioning action ad- Current positioning action ad- Current positioning action ad-
© Cleared| T dress (1Io2 digit) dress (1|o1 digit) dress (1Io° digit)
o
Multiplier/Current positioning action address
T T T T T T T — 1 . 1 T — 1 . 1
Current speed address Current speed address Override coefficient Override coefficient
® (101 digit) (100 digit) (101 digit) (100 digity
a 1 1 1 1
Current speed address/Override coefficient
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Bit
W b1s b1g b13 b12 b1 b1o bg bg b7 b b5 bg b3 b2 b1 bo
Parame{ Origin Distribu- | Distribu-| Home Override| Dwelling | Position-| Origin Inching | Jogging | Position-| Stop Pause | Sync Current
o | ters En-| Set tion tion Shift ing Com-| search ing Start Position
~ | abled Start End pleted Waiting | Sign
+
[a]
Status flags (1)
Ccw cCcw Accel- | Constant| Deceler-| In Posi- | Accel- Decel- Origin ouT2 ouT1 CWLS | CCWLS | External | External | Origin
Move- Move- erating | Speed ating tion eration eration Output Output | Input Input Interrupt | Servo- Input
= | ment ment Zone Zone free In-
+ put
[a]
Status flags (2)
~ BCD (107 digit) BCD (108 digit) BCD (10° digit) BCD (104 digit)
+ I
e Current position (leftmost digits)
o
[l
5 1 T 1 T
% ® BCD (10" digit) BCD (10< digit) BCD (10" digit) BCD (10" digit)
Sl I I I I |
Current position (rightmost digits)
Zone Zone Zone Zone Zone Zone Zone Zone
< | Data | Data | Data Data | Data | Data Data | Data M code (107 digit) M code (10 digit)
+ | (880) (881) (882) (883) (884) (885) (886) (887)
[a]
M code
Pos T T 1 T T 1 T T 1
© Daté Multiplier: 1, 2, 4 Current posmongg action ad- Current posmon|1ng action ad- Current posmomgg action ad-
< | Cleared T dress (1IO digit) dress (1IO digit) dress (1IO digit)
[a]
Multiplier/Current positioning action address
1 1 1 1 1 1 1 L L 1 1 L L 1
© Current speed address Current speed address Override coefficient Override coefficient
7 (101 digity (100 digity (101 digity (100 digity
1 1 1 1
[a]
Current speed address/Override coefficient
~
+
[a]
o Read Data Area
5
c
o
: 0
£
o
o
0
X
©
N
+
[a]
Read Data Area

Note 1. When a READ(88) is executed, data values are placed in the Read Data
Area. There are 110 words (17-126) set aside for this use.

2. During interpolation, the X-axis atiributes and parameters are used for all
shaded parameters above.
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5-3

Status Word Details

5-3-1 System Flags

Word D + 0
Bit Name Content ON (1) OFF (0) Initial | Wiring er- | System er-
condition condition status | ror status | ror status
00 | X-axis Error Indicates whether | When error When error re- | OFF (0) | No change | No change
Counter Overflow | error counter counter over- set or error
overflow has oc- | flow occurs. counter reset is
curred. executed.
01 | Data Read Com- | Indicates that When data has been successfully | OFF (0) | No change | No change
pleted data has been read to shared memory the status
successfully read | of this bit either turns from OFF to
to shared memory | ON or from ON to OFF, depending
by means of data | on its prior status.
read command.
02 | Y-axis Error Indicates whether | When error When error re- | OFF (0) | No change | No change
Counter Overflow | error counter counter over- set or error
overflow has oc- | flow occurs. counter reset is
curred. executed.
03 | EEPROM Write Indicates data When data has | When EEPROM | OFF (0) | No change | No change
Completed has been suc- been success- | write processing
cessfully written fully written to is again
to EEPROM. EEPROM. executed after
writing is com-
pleted.
04 | Writing to EE- Indicates that When data is When writing to | OFF (0) | No change | No change
PROM data is being writ- | being written to | EEPROM is
ten to EEPROM. | EEPROM. complete (in-
cluding when
error occurs).
05 | Reading From Indicates that When data is When reading OFF (0) | No change | No change
EEPROM data is being read | being read from | from EEPROM
from EEPROM. EEPROM. is complete.
06 | Interpolating Indicates that a During straight- | During single- OFF (0) | OFF (0) OFF (0)
Straight Line straight-line inter- | line interpola- axis positioning,
polation is being | tion. during circular
executed. arc interpola-
tion, and while
stopped.
07 | Interpolating Cir- | Indicates that a During circular | During single- OFF (0) | OFF (0) OFF (0)
cular Arc circular arc inter- | arc interpola- axis positioning,
polation is being | tion. during circular
executed. arc interpola-
tion, and while
stopped.
08 | PC Communica- | Indicates that PC | When PC pro- | When PC pro- OFF (0) | No change | No change
tions Disabled protect is in effect. | tect is enabled | tect is not en-
from the Teach- | abled from the
ing Box or the Teaching Box or
PC. the PC.
09 | External Input Indicates that ex- | When external | When external | OFF (0) | No change | No change

Protect

ternal input pro-
tect is in effect.

input protect is
enabled from
the Teaching
Box or the PC.

input protect is
not enabled
from the Teach-
ing Box or the
PC.
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Bit Name Content ON (1) OFF (0) Initial | Wiring er- | System er-
condition condition status | ror status | ror status
10 | Teaching Box Indicates that When the pass- | When the pass- | ON (1) | No change | No change
Protect Teaching Box pro- | word is keyed in | word is keyed in
tect is in effect. at the Teaching | at the Teaching
Box or when Box.
powering up.
11 External Display | Indicates whether | When External | When External | Can be | No change | No change
Connected the External Dis- | Display connec- | Display discon- | either
play is connected. | tion is con- nection is con- | ON or
firmed. firmed. OFF.
12 | Teaching Box Indicates whether | When Teaching | When Teaching | Can be | No change | No change
Connected the External Dis- | Box connection | Box disconnec- | either
play is connected. | is confirmed. tion is con- ON or
firmed. OFF.
13 | Teaching Box Indicates whether | When the When the Can be | Nochange | No change
Ready the Teaching Box | Teaching Box is | Teaching Box is | either
is operable. connected and | not connected ON or
commands can | or commands OFF.
be received. cannot be re-
ceived.
14 | PCU Ready Indicates that When PCU ini- | During initializa- | Can be | No change | No change
PCU initialization | tialization is tion or when ini- | either
was successfully | completed tialization fails. | ON or
completed after OFF.
powering up.
15 | Speeds Cleared Indicates that all | When CLR (the | When one or Can be | Nochange | No change
speeds have clear command) | more speeds either
been cleared. sets speeds to | are set to ON or
0. values other OFF.
than 0.

Note The initial status settings are as shown below. The Teaching Box is not con-

nected.
15 10 05 00
Wdo [ g "1 ToToToToTo "To"0 "0"To"0To"To "o'lo
| | | | | | | | | | | |
4 0 0 0
5-3-2 Error Code and System Error Flags
Refer to Appendix C for error codes.
Word D + 1
Bit Name Content Set Condition Reset Condition | Initial | Wiring | System
status | error error
status | status
0to 3 | Error Code Indicates the When a command When the next 0 No No
rightmost digit of error occurs. proper command change | change
the error code that is received.
shows the cause of
the error.
4t07 Indicates the
leftmost digit of the
error code that
shows the cause of
the error.
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Bit Name Content Set Condition Reset Condition | Initial | Wiring | System
status | error error
status | status
8 X-Axis Indicates When error code of | When the next 0 No No
Command Error | command error 32 to 35, 40, or 41 is | proper command change | change
affecting X-axis. generated for a is received.
servo control
command.
9 Y-Axis Indicates When error code of | When the next 0 No No
Command Error | command error 32 to 35, 40, 41, or proper command change | change
affecting Y-axis. 59to 61is is received.
generated for a
servo control
command.
10 Interpolation Indicates When error code of | When the next 0 No No
Error command error 32 to 34, 36, 40, 41, | proper command change | change
affecting or 59 to 61 is is received.
interpolation. generated for a Start
command.
11 System / Data Indicates When error code of | When the next 0 No No
Processing command error 30 to 32, 54 to 58, proper command change | change
Error affecting system or | 40, 41, or 80 is is received.
data processing. generated for a
system or data
processing
command.
12 | X-Axis System | Indicates system When error code of | When ERST (error | 0 or 1 No 1
Error error affecting 10,12, 0r 20 is reset) is change
X-axis. generated. processed.
13 | Y-Axis System Indicates system When error code of | When ERST (error | 0 or 1 No 1
Error error affecting 11,13, 0r 21 is reset) is change
Y-axis. generated. processed.
14 Communication | Indicates When error code of | When ERST (error | 0 or 1 No No
s Error communications 70to 72 is reset) is change | change
error with Teaching | generated. processed.
Box or External
Display.
15 Hardware Error | Indicates internal When error code of | When ERST (error | 0 or 1 No No
malfunction. 00to 02 is reset) is change | change
generated. processed. Reset
will not be
possible for error
codes of 01 or 02.

102

Note The initial status settings are as shown below. No errors are generated.

wd1 [




Status Word Details

Section 5-3

5-3-3 Error Op Codes
Word D + 2

Bit Name Content

Set Condition

Reset Condition

Initial
status

Wiring
error
status

System
error
status

0Oto3 Indicates number
of operands in
BCD of preceding

Op code.

Error Op Codes

4107 Indicates
error-causing Op
code rightmost

digit in BCD.

Indicates
error-causing Op
code middle digit
in BCD.

Indicates
error-causing Op
code leftmost digit
in BCD.

8to 11

12to 15

When a command
error occurs.

is received.

When the next
proper command

No
change

No
change

Note The initial status settings are as shown below. No errors are generated.

Wd2 [ g T g T g To o

5-3-4 Status Flags (1)

Command abbreviations are listed below the table (also see the beginning of

Section 6 Commands).

X,” “Y,” and “I” indicate the X axis, Y axis, and inter-

polation and precede some commands. These prefixes are mostly dropped
in the table because the flags are the same for the three different servo con-

trol modes.
X-Axis: Word D + 3
Y-Axis: Word D + 10
Bit Name Content ON (1) OFF (0) Initial | Wiring er- | System er-
condition condition status | ror status | ror status
00 | Current Po- | Indicates cur- When current | When current position is OFF (0) | OFF (0) No change
sition Sign | rent position as | position is zero (0) or positive (+), or
positive or neg- | negative (-). | when origin is not defined.
ative.
01 | Synchro- Indicates that When a syn- | When one axis passes OFF (0) | OFF (0) OFF (0)
nous Start | the second axis | chronous op- | through the synchronous
Waiting is waiting to eration be- position;
start a synchro- | gins. When external interrupt is
nous operation received;
after the first When deceleration stop is
axis has started. implemented
02 |Pause Indicates pause. | When HLD is | When REL, STP, or EMG | OFF(0) | OFF (0) OFF (0)
received. is received, when external
interrupt is received, or
when system error occurs.
03 | Stop Indicates posi- | When there is | When SRT, JOG, ORG, or |ON (1) |ON (1) OFF (0)
tioning has no move- PLS is received.
stopped. ment.
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Bit Name Content ON (1) OFF (0) Initial | Wiring er- | System er-
condition condition status | ror status | ror status
04 | Positioning | Indicates posi- | When SRT is | When a terminating com- | OFF (0) | OFF (0) OFF (0)
tioning. received. pletion code is executed
and positioning is com-
pleted, when a system er-
ror occurs, or when STP or
external interrupt is com-
pleted.
05 |Jogging Indicates jog- When JOG is | When STP or external in- | OFF (0) | OFF (0) OFF (0)
ging. received. terrupt completed or sys-
tem error occurs.
06 | Servo-free |Indicates that When servo- | When servo-free input is OFF (0) | OFF (0) OFF (0)
servo-free isin | free input is turned OFF.
effect. turned ON.
07 | Origin Indicates that When ORG is | When origin search or STP | OFF (0) | OFF (0) OFF (0)
search origin search is | received. is completed, or when a
in effect. system error occurs.
08 | Positioning | Indicates that After position- | When SRT is received or a | OFF (0) | OFF (0) OFF (0)
Completed | positioning is ing ends and | system error occurs.
completed. dwell time
has expired.
09 | Dwelling Indicates that After position- | When dwell time expires or | OFF (0) | OFF (0) OFF (0)
dwell time is ac- | ing ends and | emergency stop or system
tive. dwell time error occurs.
starts.
10 | Override Indicates over- | When over- When 1.0 override com- OFF (0) | No change | No change
ride coefficient | ride com- mand is received.
other than 1.0. mand re-
ceived is oth-
er than 1.0.
11 Home Shift | Indicates home | When home | When home shift disable is | OFF (0) | No change | No change
shift status. shift enable is | received.
received.
12 | Distribution | Indicates that a | The bit turns from OFF to ON or from ON ON (1) | OFF (0) No change
Completed | positioning op- | to OFF, depending on its status before
eration has completion.
been com-
pleted.
13 | Distribution | Indicates that a | The bit turns from OFF to ON or from ON OFF (0) | OFF (0) No change
Started positioning op- | to OFF, depending on its status before
eration has completion.
been started.
14 | Origin Set | Indicates that After ORGis | When there is a wiring er- | OFF (0) | OFF (0) No change
the origin has completed, or | ror.
been estab- when CCHG
lished by posi- | is received.
tioning.
15 | Parameters | Indicates that all | When param- | When one or more param- | Can be | No change | No change
Enabled parameters are | eters are eters are outside estab- OFF (0)
within estab- within estab- | lished ranges. or ON
lished range. lished ranges. (1).

104




Status Word Details

Section 5-3

Command Codes

Wd 3

Wd 10

Note The initial status settings are as shown below. Positioning is stopped, with

the origin not yet established.

Prefixes: X = X axis, Y =Y axis, | = interpolation.

Main codes: SRT = start, STP = deceleration-stop, JOG = jogging, PLS =
inching, ORG = origin search, OVR = override, HLD = pause, REL = pause
release, and EMG = emergency stop.

Non-prefixing codes: END = command end, NOP = no operation, ERST =
error reset, OUT = external output control, ACLR = all clear, CLR = clear,

BCLR = block clear, STORE = EEPROM write (data save), RESTR = EE-
PROM read, READ = data read, MOV = data transfer, TEACH = teaching,
CCHG = change current position, and HSFT = home shift.

5-3-5 Status Flags (2)

X-Axis: Word D + 4
Y-Axis: Word D + 11

according to the set
zone.

in-position zone.

when pulses are being input
to counter.

Bit Name Content ON (1) Condition OFF (0) Condition Initial Error
status | status
00 | Origin Input | Indicates origin input | When origin input is When origin input is OFF. Oori No
status. ON. change
01 | Servo-free | Indicates servo-free | When servo-free input | When servo-free input is Oorf No
Input input status. is ON (open). OFF. change
02 | External Indicates external When external interrupt | When external interrupt input | 0 or 1 No
Interrupt interrupt status. input is ON. is OFF. change
03 | CCWLS Indicates CCW limit | When CCWLS inputis | When CCWLS input is OFF Oorf No
Input switch status. ON (open). change
04 | CWLS Indicates CW limit When CWLS input is When CWLS input is OFF. Oor1 No
Input switch status. ON (open). change
05 | OUT1 Indicates OUT1 When OUT1 output is | When OUT1 output is OFF. 0 No
Output status. ON. change
06 | OUT2 Indicates OUT2 When OUT2 output is | When OUT2 output is OFF. 0 No
Output status. ON. change
07 | Origin Indicates positioning | When stopped at zero. | When origin is not defined, 0 0
at origin. when moving, when stopped
at any point other than the
origin, or when a system
error occurs.
08 | Decelera- Indicates position is | When current position When positioning or EMG is 0 0
tion Zone within deceleration and positioning completed, or when a system
zone. destination differ by error occurs.
less than the set value.
09 | Accelera- Indicates position is | When SRT or JOG is When the starting position 0 0
tion Zone within acceleration received. and current position differ by
zone. the set value, when STP is
completed, or when a system
error occurs.
10 | In Position | Indicates the error When error counter When error counter exceeds | 0or 1 No
counter status does not exceed setting for in-position zone or change

105




Status Word Details

Section 5-3

Bit Name Content ON (1) Condition OFF (0) Condition Initial Error
status | status
11 | Decelerating | Indicates At the deceleration When positioning action or Oor1 0
deceleration. starting position. STP ends.
12 | Constant Indicates constant At acceleration end At acceleration start point. 0 0
Speed speed. point.
13 | Accelerating | Indicates When SRT or JOG is At constant speed point or 0 0
acceleration. received. deceleration point.
14 | CCW Indicates CCW During CCW positioning | When stopped, during CW 0 0
Movement | movement. actions. positioning actions, or when
movement is zero.
15 |CW Indicates CW During CW positioning | When stopped, during CCW 0 0
Movement | movement. actions. positioning actions, or when
movement is 0
Note The initial status settings are as shown below. The external inputs (CCWL,
CWL, external interrupt, servo-free) are all properly connected. The external
input status can be checked by the Teaching Box.
15 10 05 00
Wda [ 0T ol o T o0ToT1 ToToTolToTo "ol1ToTo'lo
\ \ \ \ \ \ \ \ \ \ \
wd 11 4 0 0 0
*See abbreviations list at the end of 5-3-4 Status Flags (1).
5-3-6 Current Position
X-Axis: Word D + 5
Y-Axis: Word D + 12
Leftmost Digits
Bit | Function Content Updated Cleared Initially On
system
error
Current Designates current | When the origin (either | When wiring error occurs. 0 No
position position in BCD (104 | by ORG or CCHG) is change
(leftmost 4 | digit) established.
digits)

OrmN| To0® NN WD =O

Designates current
position in BCD (10°
digit)

Designates current
position in BCD (108
digit)

Designates current
position in BCD (107
digit)

106




Status Word Details

Section 5-3

X-Axis: Word D + 6
Y-Axis: Word D + 13

Rightmost Digits

Bit | Function Content Updated Cleared Initially On
system
error

0 | Current Designates current | When the origin (either | When wiring error occurs. 0 No

1 | position position in BCD (10° | by ORG or CCHG) is change

2 | (rightmost | digit) established.

3 | 4digits)

4 Designates current

5 position in BCD (101

6 digit)

7

8 Designates current

9 position in BCD (102

10 digit)

11

12 Designates current

13 position in BCD (1083

14 digit)

15

Note The initial status settings are as shown below. The present value indicates
the value specified at the NC222-E, and not the feedback from the encoder.
15 10 05 00
Wds [ g T g ToTo"ToToToToTo "oTo o "o
wd 12 \ \ \ \ \ \ \ \ \ \
0 0 0
15 10 05 00
Wdé [ g "o "o To"ToToTolToTo "oTo o "o
wd 13 \ \ \ \ \ \ \ \ \ \
0 0 0
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5-3-7 M Code

X-Axis: Word D + 7
Y-Axis: Word D + 14

Bit Name Content Set condition Reset condition Initial | System
status error
00 | M code Designates M code | When execution of a When execution of a posi- 0 0
01 in BCD (10° digit ) positioning action with a | tioning action without an M
02 registered M code has | code has been completed or
03 been completed when a system error occurs.
04 Designates M code
05 in BCD (10" digit )
06
07
08 | Zone Indicates status for: | When within range: When within range: 0 No
Execution (X: 487; Y: 887) (X: 487; Y: 887) (X: 487; Y: 887) change
09 Status Indicates status for: | When within range: When within range: 0 No
(X: 486; Y: 886) (X: 486; Y: 886) (X: 486; Y: 886) change
10 Indicates status for: | When within range: When within range: 0 No
(X: 485; Y: 885) (X: 485; Y: 885) (X: 485; Y: 885) change
11 Indicates status for: | When within range: When within range: 0 No
(X: 484; Y: 884) (X: 484; Y: 884) (X: 484;Y: 884) change
12 Indicates status for: | When within range: When within range: 0 No
(X: 483; Y: 883) (X: 483; Y: 883) (X: 483; Y: 883) change
13 Indicates status for: | When within range: When within range: 0 No
(X: 482; Y: 882) (X: 482; Y: 882) (X: 482; Y: 882) change
14 Indicates status for: | When within range: When within range: 0 No
(X: 481;Y: 881) (X: 481;Y: 881) (X: 481;Y: 881) change
15 Indicates status for: | When within range: When within range: 0 No
(X: 480; Y: 880) (X: 480; Y: 880) (X: 480; Y: 880) change
Note The initial status settings are as shown below. No positioning actions are
executed.
15 10 05 00
Wd7 [ g "o T o ToTolTolTo o o'o "oTo'"To"o0'o
\ \ \ \ \ \ \ \ \ \ \
Wwd 14 4 0 0 0
5-3-8 Multiplier and Current Positioning Action Address
X-Axis: Word D + 8
Y-Axis: Word D + 15
Bit Name Content Set condition Reset condition Initial | System
status error
0 | Current Designates current | When power is turned X: 100 No
1 | Positioning | positioning action on or when SRT is Y: 500 | change
2 | Action address in BCD (10° | executed.
3 | Address digit)
4 Designates current
5 positioning action
6 address in BCD (107
7 digit )
8 Designates current
9 positioning action
10 address in BCD (102
11 digit )
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Bit Name Content Set condition Reset condition Initial | System

status error

12 | Multiplier Multiplier is When power is turned Set No

13 designated 1, 2, or 4 | on or when the value change

14 in BCD. multiplier is changed.

15 | Positioning | Indicates that all When all positioning When even one positioning Can be No
Action positioning actions actions are cleared. action is registered. OFF or | change
Clear are cleared. ON.

Note The initial status settings are as shown below. The asterisk (*) represents 1
for the X axis and 5 for the Y axis.
15 10 05 00
Wds [ o T g T o "1 "o ! « 0! «"0"0"o0"o0! 1o o
\ \ \ \ \ \ \ \ \ \ \
Wd 15 4 0 0 0
5-3-9 Current Speed Address and Override Coefficient
X-Axis: Word D + 9
Y-Axis: Word D + 16
Bit | Function Content Updated Cleared Initially On
system
error
0 | Override Designates 10~ digit | When OVR is received. 10 No
1 | coefficient | of override change
2 coefficient in BCD.
3
4 Designates 100 digit
5 of override
6 coefficient in BCD.
7
8 | Current Designates current | When power is turned 0 No
9 | speed speed address in on or when a start change
10 | address BCD command is received.
11 (109 digit ).
12 Designates current
13 speed address in
14 BCD
15 (107 digits).
Note The initial status settings are as shown below. Override status ranges from
10% to 990%, in increments of 10%.
15 10 05 00
wa9 g "o "o "o 0o 0"o"ololTolTo"1To'lo "o
Wd 16
0 0 1
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5-4 Flag Changes

Flag Changes during For ordinary positioning, flags change in the following manner, where the
Positioning flags are set during the shaded times. The M codes for the positioning ac-
tions are indicated in this example with capital letters.

Speed 4

Dwell time

Positioning action | A

Stop ] :

Dwelling

Positioning

Completed

|
Positioning |_i ! : o
|

M code ;

Accelerating ,_l : .
Constant Speed__, (][] '

Decelerating

-
I

Direction [
(CW,CCW)

In-position ]

Distribution
start

Distribution
end
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Flag Changes during Origin During origin search, status flags change in the following manner. Flags are

Search

Flag Changes during JOG

set during the shaded area.

Speed t

Stop
Positioning

Positioning
Completed

Origin Search

CW/CCW
Movement

Origin Input
Origin
Origin Set

In-position

Origin Input

' Origin Time

.
|
|
\
|

During JOG operations, flags change in the following manner. Flags are set

during the shaded areas.

Speed 1

Stop
Positioning
Jogging

Decelerat-
ing

cw/CCw
Movement

Origin Set

Positioning
Completed

STP

Timer
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Flag Changes for Pauses

112

Flags change in the following manner when HLD (Pause) and REL (Pause
Release) are executed:

Speed 1

Stop
Positioning

Positioning
Completed

Pause

M Code
Accelerating

Constant
Speed

Decelerating

CW and CCW
Movement

In Position

Distribution
start

Distribution
end

HLD

REL

|

L
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Commands
This section describes the commands that are available to control PCU operation from the PC.
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Command Format

OP code

There are three types of commands used. First, four system commands sup-
port other command processing. Second, the servo control commands oper-
ate the motors. Third, data processing commands handle data stored in the
Position Control Unit.

Each command comprises at least one data word with an OP code and an
operand count. As the following layout shows, the OP code is unique for
each command. The operand count usually designates the number (0-9) of
additional data words assigned to the command. In this section, these ac-
companying data words are depicted below the OP code and operand word.
If the number of additional data words exceeds 8, you enter 9 for the operand
count, and an extra data word that follows provides the entry space for a
larger operand count.

Operand count*

b15

OP code
b Content OP code
ontents | eftmost Rightmost
digits digits
System 00 0-6
commands
— X-axis 01 0-7
[
+= 0
=g
O c
o £ | Y-axis 02 0-7
e e
[ONe)
@S | Interpo- 03 0-7
lation
Data 04 0-6
processing
commands 05 0-2

*QOperand count equals value entered here if between 0 and 8. A “9” indicates that the
following word contains the count, as follows:

[ I
Rz

I T
| Opelrandcciunt |O |

In this case, the count must be between 9 and 125.



Command Format

Section 6-1

Command OP Code Allocations and Abbreviations

Rightmost digit

Type Leftmost 0 1 2 3 4 5 6 7 8 9
digits
System commands 00 END NOP ERST ouT CREST | SERVO | WCHK | ---
Com- No op- | Error re- | Exter- Error Servo- | Wiring
mand eration | Set nal out- | count free check
end put con- | reset
trol
X-axis 01 XSRT XSTP XJDG XPLS XORG | XOVR | XHLD XREL
Start Decel- | Jogging | Inching | Origin Over- Pause | Pause
eration search | ride release
stop
Servo Y-axis 02 YSRT YSTP YJOG YPLS YORG |YOVR | YHLD YREL
control Start Decel- | Jogging | Inching | Origin Over- Pause | Pause
com- eration search | ride release
mands stop
Interpola- | 03 ISRT ISTP IJOG IPLS IORG IOVR IHLD IREL
tion Start Decel- | Jogging | Inching | Origin Over- Pause | Pause
eration search | ride release
stop
Data 04 ACLR CLR BCLR STORE | RESTR | READ MOV
proceeding com- All clear | Clear Block EE- EE- Data Data
mands clear PROM | PROM | read transfer
write read
(data
save)
05 TEACH | CCHG | HSFT
Teach- | Change | Home
ing current | shift
position
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6-2

6-2-1 System Commands

Command Descriptions

The following commands are used with WRITE(87) from the PC.

Name Format Function Format explanation
Command end OP code Indicates the end of a command
(END) train. For example, if this com-
o' o' o | 0 | mand is inserted in the middle of
. . a group of commands, only the
commands up to that point will be
executed. This can be usedtolim-
it the use of commands.
No operation OP code Does not do anything, but can a.... Operand count: 0-9
(NOP) be used to skip commands by
o' o' 1' a designating the number of words | b.... Extended operand
| | | to be skipped. It can also be count: 009 to 125
b0 used to replace unnecessary (when a is set to 9)
commands in a group.
Error reset OP code Clears error counter overflow and
(ERST) r_ communications errors.
| 0o 0 2 | 0 |
1 1
External output OP code Designates external outputs ON i i
control (OUT) or OFF. Reaxis I Yoaxis |
oo 3] | 0- 9 0- 9 0- 9 0- 9
09 0-9] 0909 I— I— |— OUT1 X-axis
! OUT2 X-axis
OUT1 Y-axis
OUT2 Y-axis
The corresponding output goes
ON if the digit is set to 1 ; OFF, if
set to 0 ; and unchanged, if 2-9.
Error counter OP code Clears the error counter to 0, a....Axis selection
reset (CREST) and sets the present value to 0. 1: X-axis error counter reset
o ' o' a'1 If an error counter overflow error 2: Y-axis error counter reset
| | | occurs, it resets the error.
a 0 0 O
1 1 1
Servo-free OP code Switches between servo-lock a....X-axis servo-lock status
(SERVO) and servo-free. 0: Servo-lock
o o' 5' 1 1: Servo-free
| | | 2 to 9: Maintain existing status
a b 0 O
1 1 1
Wiring  check OP code Checks the designated axis for | a....Axis selection
(WCHK) reversed or disconnected wiring, 1: X-axis error wiring check
o o' 6'1 according to the parameter set- 2: Y-axis error wiring check
| | | tings (419, 819). Execute this
a 0 00 command while both axes are

stopped. A command timing er-
ror will result if either axis is in
operation.
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6-2-2 Servo Control Commands

The following commands are used with WRITE(87) for operations between
the PC and PCU.

Start (XSRT, YSRT, ISRT)

Name Format Function Format explanation
Start  (XSRT, OP code Positioning is executed according . . .
YSRT, ISRT) . . a positioning action as specified ....1.A>)<(|_sa§j(ieSS|gnatlon
I A I 0| a by the operand. 2. Y.axis
0 b 0fc 3: Both axes
o d olo a.....0Operand number
L L 0: Address specified accord-

Target speed ing to internal address count-
er.
Accel. Decel. 1 to 8: Operand number
9: Extension operand desig-
nation
. b.....Positioning action address
Start Target position (when a =1 to 8)

b.....Extension operand number
009 to 125 (when a = 9)

c.....Synchronous positioning ac-
tion address

d.....Positioning action address

Application Example 1: Start Executed With No Operand (Operand Count = 0)

Bits 12to 15 08 to 11 04 to 07 00 to 03
wd
n 0 1 0 0
X-Axis Start If the start is executed with no operand, then the positioning action indicated

in word n + 8 will be executed. After execution, the address will be automati-
cally advanced (i.e., auto-incremented).

Dwell time

Start Address automatically incremented.

100 >< 101

Execution position address (n + 8)

Application Example 1: Address Designated by Operands

Bits 12t0 15 08 to 11 04 to 07 00 to 03
wd
n 0 1 0 2
n+1 1 1 9 0
n+2 1 0 7 0
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X-Axis Start

In this example, address 119 is designated for word n + 1, and address 107
is designated for word n + 2. When the start is executed in this case, i.e., with
operands, the positioning actions designated by the operands will be
executed without regard for the execution position address (n + 8). After the
last address designated by an operand has been executed, the address will
be automatically incremented.

Dwell time Dwell time

Start (Address 119 Address automatically

E ) designated) incremented.
xecution | |

position 100 119 120 o121

address >]< !

(n+8) |

(a) Positioning to the Same Position

(b) Synchronous Starting

When starting a positioning action with the same position indicated in the
present value status (words n + 5 and n + 6), the dwell time will automatically
be cancelled if one has been set. This also applies to increments of 0. In
addition, the distribution start and end status bits will operate simultaneously.

| Dwell time |
Execution position address 120 121
M code A ‘ B
Dwelling !

Distribution start

Distribution start

T
]

Positioning completed

When a synchronous position is set in advance for a synchronous positioning
action address, one axis will be started and the second axis will subsequently
begin positioning while the first one is still operating.

Bits 12to 15 08 to 11 04 to 07 00 to 03
Wd
n 0 1 0
n+1 1 0 0 5
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Because it has been entered in the X-axis start command, the Y-axis position
action 475 will be indirectly designated. While positioning action 100 is still
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being executed along the X-axis, Y-axis positioning will be started from the
address 475 synchronous position.

Address 100

X-axis |
. Address 475 synchronous position
Start !
: Other-axis start
Y-axis ' address set in

address 475

(c) Speed for Interpolation  The speed for interpolation is the speed for moving from A to B, which is reg-
istered for the X-axis in the interpolation data. The speeds for the X- and Y-
axes are thus calculated as shown below, based on the relationship between
the present value and the target position.

Straight Line Interpolation Circular Arc Interpolation
Y Y
Target position Target position
Yg B \Y B

Ya 0 0
- X — X
A Xp VX Xg
Present value
X-axis speed: VX = Vcos 0
Y-axis speed: VY =Vsin6
with
tan O = Y-axis (Target position — present value) Ya-Ys
X-axis (Target position — present value) ~ Ya-Yg

(d) Time from Reception of The time that elapses from when the NC222-E receives the start command

Start Command Until to when it outputs the control voltage varies depending on the combination of

Output of Control Voltage sitioning actions. In general, however, the following times can be consid-
ered fairly standard.

Start time Y-axi_s start with Y-ax_is start w_ith _Both axes Interpolation
X-axis stopped X-axis operating simultaneous start
Pattern start
Pattern O 30 to 35 ms 30 to 35 ms 35 to 40 ms 35 to 40 ms
Pattern 1 (No. of pos. actions <2) | 30to 35 ms 30to 35 ms 3510 40 ms 3510 40 ms
Pattern 0 (No. of pos. actions = 3) | 35 to 40 ms 3510 40 ms 3510 40 ms 3510 40 ms
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(e) Starting from the
Teaching Box

Deceleration Stop (XSTP, YSTP, ISTP)

When executing a start from the Teaching Box, the speed coefficient that has
been set as a parameter is applied to the speeds that have been registered.

Therefore positioning may be executed at speeds lower than those that have
been registered.

Start speed from Teaching Box = Speed data x speed coefficient

In addition, positioning from the Teaching Box will only continue as long as
the user continues to press the start key. When the key is released during
positioning, the system will come to a deceleration stop.

Name Format Function Format explanation
Deceleration OP code Stops designated axes accord- . . .
stop  (XSTP, . ing to the designated accelera- A....1.A§isa§j(iess,|gnatlon
YSTP, ISTP) 0 | A | 0| a tion and deceleration patterns. 2: Y.axis
' ' 3: both axes
0 ! 0 L2 0 Command executed .
a.....Acceleration and decelera-
l tion patterns: 0 to 9
(Designated X-axis addresses: 460 to 469
deceleration Y-axis addresses: 860 to 869
pattern)
Stop
Application Example
Bits 12to 15 08 to 11 04 to 07 00 to 03
'wg ——=2is
n 0 3 1
n+1 0 0 2 0

Both axes are stopped by means of deceleration pattern 2 (X-axis address:
462; Y-axis address: 862).

Jogging (XJOG, YJOG, 1JOG)

Name Format Function Format explanation
‘(J)(z‘gjggigg YJOG OP code Instructs jogging for desig- A.....Axis designation
LOG ’ ’ , , nated axes. 1: X-axis
) 0 A 2|2 2: Y-axis
o' a b Designated speed 3: both axes
5 I 5 I 5 a.....Acceleration and decelera-
1 , € tion patterns: 0 to 9
X-axis addresses: 460 to 469
l Y-axis addresses: 860 to 869
\
(Designated acceleration
pattern)
Application Example
Wi Bits 1210 15 08 to 11 04 to 07 00 to 03
n 0 3 2 2
n+1 0 1 2 0
n+2 0 0 2 0
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Jogging is executed along both axes at speed #12 (address 912) and accel-
eration/deceleration pattern 2 (X-axis address: 462; Y-axis address: 862).

When the jogging command is received, positioning will continue in the +
direction at the designated speed as long as a stop instruction is not entered.
To stop this operation, execute the deceleration stop command as shown
below.

Inching (XPLS, YPLS, IPLS)

BO B2
L L L
| DIFU(13) | v4 WRIT(87)
A0 #0002
DM m+r
n
DIFD(14)
BO
A0 A2 B1 25506
L LK
tHH—TH WA HH— H————
#0003 (=)
DM m Deceleration stop command
transmitted
n
"_l I_ —
Jogging command transmitted
25506
0—|
=)

When executing jogging from the Teaching Box, jogging can be started and
stopped by means of the direction keys after the data has been set. The jog-
ging speeds and acceleration/deceleration patterns will be executed accord-
ing to the parameter settings.

Name Format Function Format explanation
lﬂgtgglé)lfg)l‘s ,ﬂl Moves the designated axis the A.....Axis designation
’ T T designated number of pulses. All 1: X-axis
0 | A | 3|1 pulses are transmitted in one 2: Y-axis
" b string. 3: Both axes
' ' a.....Number of pulses (000 to 999)
Number of pulses b.....Feeding direction
— 0: + direction
1: - direction
Inching
Application Example
Bits 12to0 15 08 to 11 04 to 07 00 to 03
'wg =28
n 0 3 1
n+1 1 0 0 0
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Origin Search (XOR

The X-axis is moved for 100 pulses in the plus direction. When the Teaching
Box is used for inching, the operation is carried out using the data registered
in the parameters.

G, YORG, IORG)

Name Format Function Format explanation
Origin Search OP code Performs origin search on desig- . : :
(XORG, nated axes. (For details, refer to AcernPOAIS desgp)a(t_g)rgis
YORG, IORG) | 0o A 4 | 0 | Section 7 Establishing the Ori- o Vois

| | H .
gin.) 3: Both axes
Application Example
Wa Bits 12to 15 08 to 11 04 to 07 00 to 03
n 0 3 4 0

The origin is determined for both the X-axis and the Y-axis.

Override (XOVR, YOVR, IOVR)

Name Format Function Format explanation
Override OP code Designates the override coeffi- . . .
(XOVR, YOVR, cient for the positioning speed. A.....AXis desE;.n )a(t_lg)r(} s
IOVR) o A 2 | 1 Can be used to change the o Vois
— speed in the middle of a posi- 3 Both axes
a = ; :
L L tioning action. Speeds can be a.....Override coefficient: 0001
changed within a range of t0 9999 (0.1% increments)
0.1% t0 999.9% (in increments )
of 0.1%).
Override
Pos. speed x 2.0 , (50%)
Pos. -sp-eéd-x-o-.s
T Start
Application Example
W Bits 12to 15 08 to 11 04 to 07 00 to 03
n 0 2 5 1
n+1 1 5 0 0

An override coefficient of 150% is executed for the Y-axis.
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Pause (XHLD, YHLD, IHLD)

Name Format Function Format explanation
\P(ﬁlj_sbe I|(_IXLI—E)ISD, OP code Pauses positioning. A.....Axis designation
’ T T 1: X-axis
[0, A, 6]0] 2: Y-axis
Pause executed 3: Both axes
T Start T
Target
position
Application Example
W Bits 12to 15 08 to 11 04 to 07 00 to 03
n 0 1 6 0
Positioning is paused on the X-axis.
Pause Release (XREL, YREL, IREL)
Name Format Function Format explanation
I(Dxagéi rs{lgaEsLe OP code Releases pause of positioning. A.....Axis designation
, ) — 1: X-axis
IREL) | 0o A 7 | 0 | 2: Y-axis
Pause 3: Both axes
executed
Pause released
T Start
Target position
(Positioning complete)
Application Example
W Bits 12to 15 08 to 11 04 to 07 00 to 03
n 0 1 7 0

The pause is released on the X-axis.
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6-2-3 Data Processing Commands

Position Control Unit

Internal RAM

X-axis positioning actions

X-axis parameter data

X-axis dwell times

X-axis accel./decel. patterns

X-axis synchronous positioning actions
X-axis zone data

Y-axis positioning actions

Y-axis parameter data

Y-axis dwell times

Y-axis accel./decel. patterns

Y-axis synchronous positioning actions
Y-axis zone data

Speed data

EEPROM write

EEPROM read

EEPROM

X-axis positioning actions

X-axis parameter data

X-axis dwell times

X-axis accel./decel. patterns

X-axis synchronous positioning actions
X-axis zone data

Y-axis positioning actions

Y-axis parameter data

Y-axis dwell times

Y-axis accel./decel. patterns

Y-axis synchronous positioning actions
Y-axis zone data

Speed data

The following commands are used with WRITE(87) for operations within the

PCU.
All Clear (ACLR)
Name Format Function Format explanation
All clear (ACLR) OP code Clears all or part of the internal | a.....Synchronous posit. actions
: : RAM area data designated by b, Speed
0 4 02 the operand. | P peeds
I I C.....Parameter data
a b c| d
— d.....Position actions
0 e flg
L L e.....Zone data
f.....Accel./decel. patterns
g.....Dwell times
Settings for all of the above:
0: Do not clear
1: Clear X-axis
2: Clear Y-axis
3: Clear both axes
Application Example
Bits 1210 15 08 to 11 04 to 07 00 to 03
wg ——=2its
n 0 4 0 2
n+1 3 1 3 3
n+2 0 3 3 3
All data in the internal RAM area is cleared.
Clear (CLR)
Name Format Function Format explanation
Clear (CLR) OP code Clears the data from the ad- a....Operand count
. . dreszes designated by the op- 1 to 8: Number of operands
0 4 1]a erands. 9: Extended operand designa-
T T tion
b 0
—t 5 b.....Addresses to be cleared (when
LS a=1108)
c.....Addresses to be cleared or ex-
tended operand count: 009 to
125 (when a = 9)
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When the operand count is set from 1 to 8, designate in words n + 1 onwards
the addresses that are to be cleared. Designate the number of addresses
that are specified in the operand count. For the extended operand designa-
tion, the range of settings is 009 to 125. From word n + 2 onwards, designate
the addresses that are to be cleared. Designate the number of addresses
that are specified in the extended operand count.

Addresses to be cleared:

Positioning actions: X-axis: 100 to 399 Y-axis: 500 to 799
Parameter data: X-axis: 400 to 418 Y-axis: 800 to 818
Dwell time data X-axis: 450 to 459 Y-axis: 850 to 859
Accel./decel. pattern data X-axis: 460 to 469 Y-axis: 860 to 869
Synchronous pos. actions: X-axis: 470 to 479 Y-axis: 870 to 879
Zone data: X-axis: 480 to 489 Y-axis: 880 to 889
Speed data: Both axes: 900 to 999
Application Example
M 12to 15 08 to 11 04 to 07 00 to 03
n 0 4 1 2
n+1 1 0 0 0
n+2 5 0 0 0

Block clear (BCLR)

The data for positioning action addresses 100 and 500 is cleared.

Name Format Function Format explanation
Block clear OP code Clears the data in the range of I
(BCLR) addresses designated by the a....é?eeggglng address to be
4 oo operand (as long as the data is

of the same type).

a

b

b.....End address to be cleared

Range of addresses:

Positioning actions: X-axis: 100 to 399 Y-axis: 500 to 799
Parameter data: X-axis: 400 to 418 Y-axis: 800 to 818
Dwell time data X-axis: 450 to 459 Y-axis: 850 to 859
Accel./decel. pattern data X-axis: 460 to 469 Y-axis: 860 to 869
Synchronous pos. actions: X-axis: 470 to 479 Y-axis: 870 to 879
Zone data: X-axis: 480 to 489 Y-axis: 880 to 889
Speed data: Both axes: 900 to 999
Application Example
M 12to 15 08 to 11 04 to 07 00 to 03
n 0 4 2 2
n+1 0 0 0
n+2 3 9 9 0
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All X-axis data (i.e., addresses 100 through 399) is cleared.

Write EEPROM (STORE)

Name Format Function Format explanation
V;EFSREE EPROM OP code Writes data from internal RAM | a_... Synchronous posit. actions
( ) - to EEPROM.

4 3| o b.....Speeds
I b I C.....Parameter data
c| d
— d.....Position actions
e flg
! ! e.....Zone data
f.....Accel./decel. patterns
g.....Dwell times
Settings for all of the above:
0: Do not write
1: Write X-axis data
2: Write X-axis data
3: Write data for both axes
Application Example
Bits 12to 15 08 to 11 04 to 07 00 to 03
'wg ——=21ts
n 0 4 3 2
n+1 1 3 1 1
n+2 0 1 1 1

All X-axis data is written from RAM to EEPROM.

Read EEPROM (RESTR)

Name Format Function Format explanation
(F{FfégTFI{E)EPROM OP code Reads data from EEPROM to a.....Synchronous posit. actions
. . internal RAM. This command b.....Speeds
L4 42 executes automatically when |
" ¢l d power is turned on so that all C.....Parameter data
i S i g data is read. d.....Position actions
| I e.....Zone data
f.....Accel./decel. patterns
g.....Dwell times
Settings for all of the above:
0: Do not read
1: Read X-axis data
2: Read X-axis data
3: Read data for both axes
Application Example
Bits 12to 15 08 to 11 04 to 07 00 to 03
'wg ——=2its__
n 0 4 4 2
n+1 2 3 2 2
n+2 0 2 2 2
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All Y-axis data is read from EEPROM to RAM.
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Read Data (READ)

Name Format Function Format explanation
Read data OP code Reads data from the desig-
(READ) nated data addresses to the a.....Start address for read
0o 4 5] 2 status readout area (words 23 b.....Number of addresses to be
} } to 126). Does not read out the read
L a Y addresses themselves.
"p ! 0
| |
Application Example
Bits 12to 15 08 to 11 04 to 07 00 to 03
'wg ——=2its__
n 0 4 5 2
n+1 1 0 0 0
n+2 0 1 0 0

Transfer Data (MOV)

The contents of X-axis positioning actions 100 to 109 are read (but not the
addresses themselves).

Name Format Function Format explanation
T'\r/IaSSfer data OP code Transfers RAM data to another a.....Source address
(MOV) : : address. Transfer is not pos- b Destinati dqd
0 4 6|2 sible, however, between differ- | P+ estination address
T 0 ent types of data or between
} } axes.
b 0
| |
Application Example
Bits 12t0 15 08 to 11 04 to 07 00 to 03
'wg ——=2its__
n 0 4 6 2
n+1 1 0 0 0
n+2 1 0 1 0
The contents of the X-axis positioning action at address 100 are transferred
to address 101.
Block Transfer (BMOV)
Name Format Function Format explanation
Block  transfer Transfers multiple data words
(BMOV) —OPcode as blocks within RAM. Trans- a.....Source start address

4 6

O|OoO|O|Ww

fer is not possible, however,
between different types of data
or between axes.

b.....Destination start address

C.....Number of addresses to be
moved
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Application Example

Bits 12t0 15 08 to 11 04 to 07 00 to 03
'wg =218
n 0 4 6 3
n+1 1 0 0 0
n+2 2 0 0 0
n+3 0 1 0 0

Teaching (TEACH)

Ten X-axis positioning actions, with addresses numbered from 100 to 109,
are transferred to ten new addresses beginning with address 200.

Name Format Function Format explanation
Teaching OP code Stores the coordinates of the o .
(TEACH) current position in a specified Qo Po.smon .act|or1 address
0o "5 " ol 1 positioning action address on A.....Axis designation
T the designated axis. (When us- 1: X-axis
La A ing interpolation, designate the 2: Y-axis
address for the X-axis in a; the 3: Both axes
current position will also be set
for the corresponding Y-axis.
Application Example
Wa Bits 12to 15 08 to 11 04 to 07 00 to 03
n 0 5 0 1
n+1 5 0 0 2

The current position is set to Y-axis address 500.

Data Teaching (DTEACH)

Name Format Function Format explanation
|(3Da-|t-aE AC,:e)aChmg OP code Stores current position for des- | a.....Positioning action address
; ; ignated axis along with all A....Axis designation
0 5 0]3 non-position fields as a posi- 1: X-axis
T A tioning action. 2: Y-axis
! 3: Interpolation
b c b.....Speed address: 00 to 99
4 e i C.....M code: 00 to 99
9 d.....Dwell time address: 0 to 9

e.....Acceleration/deceleration pat-
tern:0to 9

f.....Attributes: 0 to F

g.....Positioning pattern: 0 to 7

128

Speed address 00 to 99:

Dwell time addresses 0 to 9:

X-axis 900 to 949 and Y-axis 950 to 949
X-axis 450 to 459 and Y-axis 850 to 859

Accel./decel. addresses 0 to 9: X-axis 460 to 469 and Y-axis 860 to 869
Attributes 0 to F:

00: No interpolation

Bit 4: Sign (0: Positive; 1: Negative)
Bit 5: Positioning method (0: ABS; 1: INC)
Bit 6: Interpolation data classification

01: Interpolation end point
10: Circular arc end point
11: Circular arc center point
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Positioning pattern 0 to F:
Bit 0: Pattern (0: Pattern O; 1: Pattern 1)
Bit 1: Circular arc interpolation method (0: CW; 1: CCW)
Bit 2: Positioning action enabled/disabled (0: Disabled; 1: Enabled)
Bit 3: Synchronous start enabled/disabled (0: Disabled; 1: Enabled)

Note Only ABS (absolute) can be used for the positioning method. Even if INC (in-

Application Example

cremental) is specified, it will be ignored.)

Bits 12t0 15 08 to 11 04 to 07 00 to 03
'wg =218
n 0 5 0 3
n+1 1 0 0 3
n+2 0 1 2 3
n+3 2 0 4 0

The current position is stored to X-axis address 100 and Y-axis address 500,
with the following settings: speed address 01; M code 23; dwell time address
2; acceleration/deceleration pattern address 0, ABS, interpolation end point,

position pattern 0.

Change Current Position (CCHG)

Name

Format

Function

Format explanation

Change current
position (CCHG)

OP code

Changes the contents of the

a.....Direction digit

; I current position to the desig- 0: +
o 5 1|3 nated value for the designated 1: -
o]l o| a| A axis. A....Axis designation
1: X-axis
7| 6 5 4
x10/1x10°x10°x10 2: Y.axis
x103(x102|x107(x109

Application Example

Bits 12to 15 08 to 11 04 to 07 00 to 03
wag ——=2its
n 0 5 1 3
n+1 0 0 0 1
n+2 0 0 0 5
n+3 0 0 0 0

Home Shift (HSFT)

The contents of the current position on the X-axis are changed to +50,000.

Name Format Function Format explanation
Home shift OP code When the digit in the desig- i .
(HSFT) — nated data word field is 1, OX Sli)gzbr?géne shift
o 5 2|1 home shift is enabled for posi- 1- Enabled
tioning that follows. Positioning O Maita )
°0]0 a| b is executed with the home shift 2 to 9: Maintains present con

data added to the positioning
action data.

AY
Y
AY
AY

Po Py

Pg: Positioning with home
shift disabled.
P4: Positioning with home
shift enabled.

dition
..... X-axis home shift
Same as a.
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Application Example

Bits 1210 15 08 to 11 04 to 07 00 to 03
'wg ——=2its__
n 0 5 2 1
n+1 0 0 1 1

6-3

Command Reception

Home shift is enabled for both axes.

Command Processing

The various commands can be received under the following conditions.

Conditions

Command Servo-lock Servo-free
END Reception is always possible. Reception is always possible.
NOP, OUT

XOVR, YOVR, KIOVR

ERST

Can only be received when an error has
been generated. At all other times it is
ignored.

Can only be received when an error has
been generated. At all other times it is
ignored.

XHLD, YHLD, IHLD
XSTP, YSTP, ISTP

Can only be received while Position
Control Unit is operating. At all other
times it is ignored.

The command is always ignored.

XREL, YREL, IREL

Can only be received while XHLD,
YHLD, or IHLD is ON (i.e., during
pause). At all other times it is ignored.

The command is always ignored.

XSRT, YSRT, ISRT

Can only be received while the PCU is
stopped and when the origin setting has
been completed.

A command error will result.

XJOG, YJOG, IJOG
XPLS, YPLS, IPLS
XORG, YORG, IORG

Can only be received while the PCU is
stopped.

A command error will result.

TEACH, DTEACH

Can only be received while the PCU is
stopped and when the origin setting has
been completed.

Can only be received while the PCU is
stopped and when the origin setting has
been completed.

ACLR, CLR, BCLR
STORE, RESTR
READ, MOV
CCHG

HSFT

CRESET

SERVO

Can only be received while the PCU is
stopped.

Can only be received while the PCU is
stopped.

WCHK

Can only be received while the PCU is
stopped.

The command is always ignored.

Command Completion
Conditions

Command execution is completed when the following conditions are satis-

fied.

Command

Conditions for Completion of Command

END
NOP, OUT
XOVR, YOVR, KIOVR

ERST

When the error has been cleared, and the Wiring Error and Command Error status

flags are OFF.

XSRT, YSRT, ISRT

When the target position has been reached (i.e., when the In-position Flag turns

ON), and the dwell time is up.

When a deceleration stop is executed, or when an over-traveling error is gener-

ated.

When an error counter overflow occurs, or when an external interrupt is executed.
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Command

Conditions for Completion of Command

XORG, YORG, IORG

When an origin search input has been entered, and origin search completed.
When a deceleration stop is executed, or when an over-traveling error is gener-
ated.

When an error counter overflow occurs, or when an external interrupt is executed.

XJOG, YJOG, IJOG

When a deceleration stop is executed, or when an over-traveling error is gener-
ated.
When an error counter overflow occurs, or when an external interrupt is executed.

XPLS, YPLS, IPLS

When positioning has been carried out for the designated number of pulses.
When an over-travelling error is generated, or when an error counter overflow oc-
curs.

XSTP, YSTP, ISTP

When stopped (i.e., when the In-position and Stopped flags are ON).
When an error counter overflow occurs, or when an external interrupt is executed.

XHLD, YHLD, IHLD

When the pause release command is executed.

When a deceleration stop is executed, or when an over-traveling error is gener-
ated.

When an error counter overflow occurs, or when an external interrupt is executed.

XREL, YREL, IREL

When the Pause Flag turns OFF and the operation that was in progress prior to
the pause resumes.

STORE

When the EEPROM Write Completed Flag turns ON.

MOV

When the status of the Data Read Completed Flag is reversed.

TEACH, DTEACH
ACLR, CLR, BCLR
STORE, RESTR
READ, MOV
CCHG

HSFT

CRESET

SERVO

Relationship between Flags The following table shows which commands are valid when certain flags are
ON. These are indicated as follows:

and Commands

1G] Command acknowledged.
X Command ignored.
® Command error results.
Condition | Upon Decel- . .
command ii:;ttiizII; Stop ersatt;gn Pause tizz?rll-g SOJ;%':; Jogging | Inching s?r';’:' 2}':?2
END 1G] %) 1G] 1G] 1G] %) %) 1G] 1G] 1G]
NOP %) %) %) %) 16 (%) %) 1G] 1G] %)
ERST %) %) %) %) 16 (%) %) 1G] 1G] %)
ouT 1G] %) 1G] 1G] 1G] %) %) 1G] 1G] 1G]
CRESET 1G] %) ® ® ® ® ® ® 1G] ®
SERVO 1G] %) ® ® ® ® ® ® X ®
SRT ® %) ® ® ® ® ® ® ® ®
STP X X %) o 16 %) %) 16 X 1G]
JOG 1G] %) ® ® ® ® ® ® ® ®
PLS 1G] %) ® ® ® ® ® ® ® ®
ORG 1G] %) ® ® ® ® ® ® ® ®
OVR o2 o2 o2 o2 O > ) > o2 o2
HLD X X %) X 16 %) %) X X X
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Condition | Upon Decel- . -
command ii:;ttiizlr; Stop ersa;t;gn Pause tizz?rln-g g;?::?‘ Jogging | Inching sfr'g':' ?}"r':él
REL X X X ] X X X X X X
WCHK %) %) X ® ® ® ® ®
ACLR %) %) ® ® ® ® ® ® 1] ®
CLR %) %) ® ® ® ® ® ® 1] ®
BCLR %) %) ® ® ® ® ® ® 1] ®
STORE 16 %) ® ® ® ® ® ® 1] ®
RESTR %) %) ® ® ® ® ® ® 1] ®
READ %) %) %) %) %) %) %) %) %) %)
MOV 16 %) ® ® ® ® ® ® 1] ®
TEACH 16 %) ® ® ® ® ® ® 1] ®
CCHG 16 %) ® ® ® ® ® ® 1] ®
HSFT %) %) ® ® ® ® ® ® 1] ®
*1; Clears HLD and stops.
*2: The command is acknowledged, but is effective only from the next

SRT.

6-4 Interpolation
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For interpolated positioning, both X- and Y- motor axes operate together. Al-
though the position field is used for both the X- and Y-axis positioning ac-
tions, all other positioning action parameters are taken from the X-axis fields
only, and corresponding Y-axis fields are ignored.

For example, in the circular arc interpolation below the intermediate interpo-
lation point Py and end point P4 are selected.

Starting Point

Po

Consider the command:

0 | 3| 0] 1 |=— Interpolation start with one operand
1 2 | 3| 0 |=— Positioning action designating intermediate interpolation point

The OP code designates ISRT (interpolation start) with an operand count of 1
referring to the word for the single positioning action immediately below. The
address 123 is an X-axis positioning action and assumed to be the intermedi-
ate interpolation point. The corresponding Y-axis positioning action is 523
(same last two digits). You must set the positioning action address with the
circular arc interpolation command as the intermediate interpolation point.
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The end point will automatically be searched in the address following the in-
terpolation point address.

Position Positioning action X-axis Y-axis During Remarks
data data interpolation
Po Address 123 523 X=123 X-axis and Y-axis addresses
Y= 523 automatically correspond
through their last two digits.
Position Po () Po (y) X=Pg (x)
Y= Pg (y) Positive
Speed V (x) V (y) V (x) 100 <-> 500
Oad Oad Oad 101 <—> 501
M code Mo (X) Mo (y) There is no X
M code. '
Dwell time DTp () DTp (y) Dwelling is 399 <-> 799
disabled.
Accel./decel. time PTo (X) PTo (v) -
Attrib- | Position field sign Positive Positive Positive
ute 1
Position type ABS ABS ABS
Interpolation code Intermedi- | No interpo- | Intermediate
ate point lation point
Attrib- | Completion code 0 0 0 -—-
ute 2
Circular arc cw CCwW Automatically
interpolation direc- determined
tion
Positioning action Enabled Enabled Enabled X and Y axes must both be
enable enabled to avoid an error.
Synchronous start Disabled Disabled Disabled ---
enable
P4 Address 124 524 X=124 ---
Y= 524
Position P1 (x) P1 (y) X=P1 (x)
Y=P1 (y)
Speed Viad®  |Viad(¥) | Voad ()
M code M1 (x) M+ (y) M1 (x)
Dwell time DTq (%) DTy (y) DTq (%)
Accel./decel. time PT¢ (x) PT4 (y) -
Attrib- | Position field sign Positive Positive Positive
ute 1
Position type ABS ABS ABS
Interpolation code End point | Circular arc | End point
center
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Position Positioning action X-axis Y-axis During Remarks
data data interpolation
P4 Attrib- | Completion code 0 0 0
ute 2
Circular arc CW CW CW
interpolation direc-
tion
Positioning action Enabled Enabled Enabled
enable
Synchronous start Disabled Disabled Disabled
enable

Circular Arc Interpolation

Incremental Positions When using incremental positions for circular arc interpolation, the incre-
ments for the intermediate or center point are measured from the starting
point and the increments for the end point are measured from the intermedi-
ate or center point.

Intermediate

point
End point
Starting Inc 4
point
Center
point
Program Example The following table presents a short list of hypothetical positioning actions.

For specific field entries, refer to 3-4 Setting Positioning Actions.

Address Position Interpolation Code Positioning Action Enable
123 PoX 101 1 (Enabled)
124 P4X 01*2 1 (Enabled)
125 PoX 10" 1 (Enabled)
126 P3X 01*2 1 (Enabled)
Completion code Address Position
1 523 PoY
1 524 P{Y
0 525 PoY
0 526 PaY

*1: Circular arc intermediate point

*2: Interpolation end point
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ISRT from Address 123

ISRT with Address 124
Disabled

ISRT with Improper
Interpolation Codes

The figure below shows the resulting operation.

Starting point

Po

In this case the positioning action of address 124 is processed normally since
it is an end point; furthermore, address 123 remains enabled as an intermedi-
ate point. The entire operation proceeds normally.

Starting point

Po

In this case a circular arc cannot be created with the designated positions,
and a circular arc data error occurs. Remember, two consecutive positioning
actions must comprise circular arc positioning. The first address must store
the circular arc center (interpolation code 11) or circular arc intermediate
point (interpolation code 10), and the second address must store the interpo-
lation end point (interpolation code 01).

Straight-Line Interpolation

The following table presents a hypothetical list of positioning actions all with
interpolation code 01 (as end points). The accompanying figure shows two
interpolation routes. The solid line from the starting point to P4 and then to P5
obeys data in the table, because addresses 200 and 202 are disabled. If all
addresses 200-203 were all enabled, positioning would follow the broken line
in the figure.

Address Position Interpolation Code Positioning Action enabled
200 PoX 01 Enabled
201 P{X 01 Disabled
202 PoX 01 Enabled
203 PaX 01 Disabled
Completion code Address Position
1 600 PoX
1 601 P1X
1 602 PoX
0 603 P3X
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Starting point 40 s

% - . —  Operation according to data in table
Py

Po ~ 7 7 Operation when all positioning actions
in table (200-203) are enabled

Interpolation Speeds

The speed set for the X-axis will be used for linear and circular interpolation.
For circular arc interpolation, this speed will be the speed along the tangent
to the arc, as shown below.

Y

For linear interpolation, the speeds along the X- and Y-axes can be deter-
mined as follows:

A Vy o

Vx = Vcose
Vy = Vsing
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Section 6-5

6-5

Relation between SRT and Positioning Actions

The following table shows the positioning action fields pertinent to execution
of XSRT, YSRT, and ISRT which initiate X-axis positioning, Y-axis positioning,
and interpolated (both X- and Y-axes) positioning, respectively. If any perti-
nent fields have erroneous data, then a command error occurs. Designating
XSRT or YSRT for interpolated positioning actions will refer only to the re-
spective X or Y positioning actions. Only a single axis will operate.

Key. *: Data in this field is used. —: Data in this field unused. 0/1: Fixed data
for the particular operation.

Field or field bit

Axis

X-axis po-
sitioning

Y-axis po-
sitioning

X-axis
continuous
positioning

Straight
line inter-
polation

First Next
address address

Continuous
straight-line
interpolation

Circular arc
interpolation (using in-
termediate point)

Circular arc interpo-
lation (using center)

First Next
address address

First Next
address address

Next
address

First
address

Position

* *

Speed

*

M code

Dwell time

Acceleration and de-
celeration time

Interpolation code

01 01

1 01

Position type

Paosition field sign 1

Synchronous start
enable

Paositioning action
enable

Circular arc interpo-
lation direction

Completion code

0/1

0/1

Position

Speed

M code

Dwell time

Acceleration and de-
celeration time

Interpolation code

Position type

Pasition field sign

Synchronous start
enable

Paositioning action
enable

Circular arc interpo-
lation direction

Completion code

Example: Circular Arc

In this example, the command is entered in word n and the interpolation mid-

Interpolation point is entered in word n + 2.
Bits 12to 15 08 to 11 04 to 07 00 to 03
'wg ——=2ls
n 0 3
n+1 1 2 0
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SECTION 7
Establishing the Origin

The section describes how to establish the origin, either by defining the current position as the origin or by using origin
and limit inputs to establish the mechanical origin.

7-1 Changing Current Position (CCHG) .......... .. .. i 140
7-2  Error Count Reset (CRESET) . ... ... i 140
7-3  Origin Search (XORG, YORG,IORG) ........ ... ..., 140
7-4  Origin COmMPensation . .. .. .. ...ttt ettt e 142
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7-1 Changing Current Position (CCHG)

Before positioning, it is necessary to establish the origin as a reference point,
by means of either CCHG (changing current position), CRESET (error count
reset) or ORG (origin search). Use CCHG if it is difficult to establish the origin
inputs mechanically or if you constantly need to re-establish the origin. Turn
on the power, and move the workpiece to the desired origin position by jog-
ging (JOG) or inching (PLS). Enter 0.0 with the CCHG command to establish
the current position as the origin. CCHG is only effective when not position-
ing. During operation CCHG causes a command error.

7-2  Error Count Reset (CRESET)

Like CCHG, this command sets the current position at 0.0, but it also sets the
error count to 0.0. Also like CCHG, this command is valid only while position-
ing is stopped. Executing it during operation causes a command error.

7-3  Origin Search (XORG, YORG, IORG)

Origin search establishes the absolute mechanical origin with the origin
search commands XORG, YORG or IORG by using the CW and CCW limits
(Refer to Section 6 Commands). This function establishes the origin at the
phase Z of the encoder based on the origin input.

When the origin search starts, the dog approaches the origin input at the high
origin search speed (parameter stored at addresses 415 for the X-axis and
815 for the Y-axis). At the leading edge of the origin input, the speed slows
and movement comes to a halt and then movement starts again at the low
origin search speed (parameter stored at addresses 417 for the X-axis and
817 for the Y-axis). The motor axis (or axes) stops at the first phase Z pulse
after the origin input goes OFF during the low origin search speed. Any
movement beyond the edge due to inertia is corrected by reverse movement.

High origin search speed

Speed
Low origin search speed

\
, (Reverse movement to

i correct for inertial overrun.)
\

Origin input I_I
Phase Z

(First Z phase after origin input goes OFF during low origin search speed.)

For accurate origin search use a dog with a sufficient length to allow decel-
eration from the high origin search speed to the low origin search speed. If
the dog is too short use a lower high origin search speed. In addition, if an
override is executed during origin search, the low origin search speed may
exceed 10,000 pps. This may prevent the Z phase signal from being picked

up.

Search Patterns There are three origin search patterns possible according to the dog position
at the start of the search and the search direction parameter. The following

140



Origin Search (XORG, YORG, IORG) Section 7-3

examples all search clockwise. These three patterns are possible for coun-
terclockwise searches as well.

Search Starting on Origin Input
1,2,3... 1. Movement starts in the direction opposite to the search direction at low

origin search speed.

2.  Movement stops and reverses direction at the trailing edge of the origin
input.

3. The origin is established at the first phase Z pulse after the leading and
trailing edges of the origin input.

d
Spee Search direction
—_—

Low origin search speed '
1 '

Starting N > Time
position

r w

CCWLS Origin input CWLS

Phase Z

Search Starting between CCW Limit Input and Origin Input
1,2, 3... 1. Movement starts in the search direction at high origin search speed.

2.  Movement slows to low origin search speed at the leading edge of the
origin input.

3. The origin is established at the first phase Z pulse after the trailing edge
of the origin input.

Speed igi h high d
Origin search high spee Search direction
—_—

Origin search low speed
\/ > Time
(@) ;
r o[ ] !

CCWLS Origin input CWLS

Starting position

Phase Z

Search Starting between CW Limit Input and Origin Input
1,2, 3... 1. Movement starts in the search direction at high origin search speed.

2.  Movement stops and reverses direction at the CW limit input.

3. Movement stops at the leading edge of the origin input, reverses direc-
tion, and continues at low origin search speed.
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4. The origin is established at the first phase Z pulse after the trailing edge
of the origin input.

Search direction
_—
Speed Origin search high speed
Pulses in error

N counter at CWLS
d |

Origin search low spee : // ' /
0]

\/ Start position : > Time
! “l '

1

CCWLS Origin input CWLS

Phase Z

Note When origin search is executed by the Teaching Box, after the origin search
has been carried out, the distance between the origin input and the Z phase
will be displayed. (When the pulse rate and the unit of conversion have been
set, the unit will be converted for display.) Use the origin input and Z phase
position adjustment.

7-4  Origin Compensation

The encoder phase Z position may not always designate the mechanical ori-
gin as desired. Sometimes the origin may be preferred a few pulses CW or
CCW from the phase Z pulse. In order to correct the origin’s position, set the
origin compensation parameter (addresses 414 for the X-axis and 814 for the
Y-axis) with the amount of compensation desired. Once the parameter is set,
the origin is established according to the desired compensation from the
phase Z pulse detected during origin search.

Speed High origin search speed

/

Low origin search speed

Phase Z detection point
Origin compensation
/ parameter contents

Time

Origin input u

Phase Z
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SECTION 8
Programming Examples

This section provides example PC programs along with the commands and sample data used to achieve various types of
positioning actions.

8-1 Data Word Allocations ............oiiiuiiiii i i i 144
8-2  Data Transmission Program . ........ ... ... i 147
8-3 Basic Program Examples .. ..... ... . e 149
8-3-1 Positioning to a Single Point (X AXis) ........... .. i 149
8-3-2 Positioning to a Single Point (Y AXis) ........... ... ... ... i 150
8-3-3 Straight-Line Interpolation to a Single Point (X/Y Axis) ..................... 152
8-3-4 Circular Arc Interpolation (Center Designated) ................. ... ... ... .. 153
8-3-5 Circular Arc Interpolation (Intermediate Point Designated) . .................. 154
8-3-6 Continuous Positioning .. ... ... ... . i 154
8-4  Application Program Examples . ......... ... i 157
8-4-1 Digital Switch Positioning . .......... ... . . i 157
8-4-2 Circular Arc Positioning ... ....... ... 160
8-4-3 Multiple Positioning . ... ... ... ... . e 164
8-4-4  Starting Positioning ACtions . . .. ... ..ot e 170
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Data Word Allocations

Section 8-1

8-1 Data Word Allocations

The lowercase letters |, k, I, m, and n designate the IR and DM area words
for the programming examples in this section. The Position Control Unit is
mounted on word n for output and word n+1 for input. The value n depends
on the mounting position of the Position Control Unit. The following DM area
entries for commands and positioning actions should be cross-referenced to
programming examples that follow. Refer to the formats for commands 6-1
Command Format and positioning actions 3-4 Setting Positioning Actions.

Command DM Area (m-m+32)

Bit bis5-b12 b11-bg b7-by b3-bg Remarks
"

No.

m 0 1 0 1 Positioning to point A (8-3-1 Positioning to a Single Point
(X Axis)).

m+1 1 0 0 0

m+2

m+3 0 3 0 1 Straight-line interpolation to origin (8-3-3 Straight-Line
Interpolation to a Single Point (X/Y Axis)).

m+4 1 0 2 0

m+5

m+6 0 3 0 1 Circular arc interpolation with center designation (8-3-4
Circular Arc Interpolation (Center Designated)).

m+7 1 0 3 0

m+8

m+9

m+10 0 3 0 1 Circular arc interpolation with intermediate point designa-
tion (8-3-5 Circular Arc Interpolation (Intermediate Point
Designated))

m+11 1 0 5 0

m+12

m+13

m+14

m+15

m+16 0 2 0 1 Positioning to point C via point B (8-3-2 Positioning to a
Single Point (Y Axis)).

m+17 5 0 0 0

m+18

m+19

m+20 0 3 0 3 Straight-line interpolation

m+21 1 0 2 0 Circular arc center

m+22 1 0 3 0 Circular arc intermediate point

m+23 1 0 4 0 Series of interpolation commands

m+24 Continuous interpolated positioning (8-3-6 Continuous
Positioning)

m+25

m+26

m+27

m+28

m+29

m+30
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Bit
N
No.

bis-b12

b11-bsg

b;-bg

b3-bo

Remarks

m+31

m+32

Positioning Actions in DM Area

DM No.

Bit

b15-b12

b11-bg

b7-bg

b3-bg

Remarks

N

k+1

—_

k+2

k+3

X-axis address 100, point A

k+4

k+5

k+6

k+7

k+8

k+9

X-axis address 102, origin
(straight-line interpolation end point )

k+10

k+11

k+12

k+13

k+14

X-axis address 103,Point C (circular arc center)

k+15

k+16

k+17

k+18

k+19

X-axis address 104, (interpolation end point)

k+20

k+21

k+22

k+23

k+24

X-axis address 105, point D (interpolation end point)

k+25

k+26

k+27

k+28

k+29

X-axis address 106, point C

k+30

k+31

k+32

k+33

k+34

X-axis address 107, point A

k+35

- O 0O+ 42 O0O|l0O0O|l+2O0O|0O0O/0O|»|+*200O|l0O #2000 0O|= |OlO0|O|= =+0OC|0OC| O =~

O OO0l O0OlO0Cj] O M O|lOjOjOI M OO0l M OlOCOjOjO|NMN OO0l =+ OOl OC|O01 N Ol OO

W O O OO N| O OOV OO M WO O OO0V PR WO O MM O|—=|O| OO

Al OO pdhOO|O|=2 D> O OOO|O|d Ol OjO|PrOO OO OO OC|O| P+ O O

X-axis address 108, origin
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DM No.

Bit

b15-b12

b11-bg

b7-bg

bs-bg

Remarks

k+36

k+37

k+38

k+39

- Ol O] o

al NN O

Al W W O

A Ol O O

DM No.

Bit

b15-b12

bq1-bg

bs-bg

b3-bg

Remarks

k+50

k+51

k+52

k+53

k+54

k+55

Y-axis address 500, point B

k+56

k+57

k+58

k+59

Y-axis address 501, point C

k+60

O = O OO = OO0 O| O O

Ol = - OO0l O0O| W O|O| O O

OO N OOl O| N Ol O| O O

Ol | = O| =2 0O O|O| O] ©

k+61

k+62

k+63

Y-axis address 502, origin (straight-line interpolation
end point)

k+64

k+65

k+66

k+67

Y-axis address 503, point C (circular arc center)

k+68

k+69

k+70

k+71

Y-axis address 504, origin (interpolation end point)

k+72

ol -2 O 0O/l O0lO0O]O|O|O|=|0O|O

O M| OOl O| M| O|lO|=|NM| O

Ol WO OO OO0 |O| > WO

- OO O O O|O| = b~ O|O

k+73

k+74

k+75

Y-axis address 505, point D (circular arc intermediate
point)

k+76

k+77

k+78

k+79

Y-axis address 506, point C

k+80

k+81

O O - O  OlO|O|O| O

O/ o 01| M O|lO|O| N O

Ol O | O O|O|®| O O

O o0l 0| O|O| =] 01 O O

Y-axis address 507, point A
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DM No.

Bit | bys-b12

bq1-bg b7-bg bs-bg Remarks

k+82

k+83

k+84

Y-axis address 508, origin

k+85

k+86

k+87

- O Oo|loOo| o o

a MO OO DN
Al W OO ® O
Al Ol O|lO| ~» O

AR Area Reference

Bit 15|14 |13 |12 |11 |10 |09 |08 | 07 |06 | 05 | 04 | 03 | 02 | 01 | 00 Subsection introduced

DM

No.

i %) oD DD | 831
j+1 I | O\ D\ |D 832
j+2 %) O \0 |0 |D|833
j+3 QD DD |834
j+4 0|0 D D835
j+5 0\ \ID D0 |00 DD |D DD DD D 836
j+6 8-2
+7 8-2
j+8

j+9

j+10 00|90 D |90 \D | DD D|D|841
j+1 0000|090 \\D DD DD DT |842

IR Area Flag Allocations

8-2

Refer to 5-2 Status Word Allocations. The ladder diagrams and flowcharts in
this section designate flags with the word number followed by bit number en-
closed in parentheses. For example, 1+3 (08) would be word 3, bit 08 in the
tables of 5-2 Status Word Allocations. Refer to the tables keeping in mind
that all words begin with | (1+0 for word 0).

Data Transmission Program

The following describes the program that transfers positioning actions in the
programming examples of 8-3 Basic Program Examples. The same pro-
grams can be used to transfer parameters as long as data is consecutive in
the DM area and as long as parameter addresses are specified. The basic
program in 8-3 Basic Program Examples uses parameters and speeds of the
initial data in the memory when the Position Control Unit is shipped. For
non-sequential transfers, the address field must be appended for every posi-
tioning action. For sequential transfers, the rightmost BCD digit in the ad-
dress field of the first positioning action can be changed from 4, which states
that four additional words follow the address as a positioning action, to 9. In
this case you can set the total number of addresses involved in sequential
transfer in the word that follows. Consequently, all address-field words except
for the first become unnecessary. The maximum number of addresses for
sequential transfer is 31.
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DM Area Settings

The positioning actions (which consist of 5 words each) are written to DM
words k to k+39 for the X axis and k+50 to k+87 for the Y axis. Review the
Positioning Action DM Area table in 8-1 Data Word Allocations. Each posi-
tioning action has fields for the address, position, speed, M code, dwell time,
acceleration and deceleration time, and attributes. Refer to 3-4 Setting Posi-

tioning Actions for further details.

X Axis
Address | Position | Speed M Dwell Acceleration Attribute | Attribute Remarks
(pulses) code | time and Decelera- 1 2
tion time
100 10,000 |02 10 1 5 0 4 Point A
101 --- --- --- --- --- --- --- Empty address
102 0 01 30 1 5 4 4 Origin
103 10,000 |02 00 0 0 C 6 Point C, arc center
104 10,000 |02 30 1 5 4 4 Interpolation end point
105 0 02 00 0 0 8 5 Point D, arc intermediate
106 10,000 |02 00 1 5 4 5 Point C
107 10,000 |02 00 0 0 8 4 Point A
108 0 02 30 1 5 4 4 Origin
Y Axis
Address | Position | Speed M Dwell Acceleration Attribute | Attribute Remarks
(pulses) code | time and Decelera- 1 2
tion time

500 5,000 03 20 1 0 Point B
501 10,000 |01 21 0 Point C
502 0 02 30 1 1 4 4 Origin (interpolation end

point )
503 10,000 |02 00 0 0 C 6 Point C, arc center
504 10,000 |02 30 1 5 4 4 Interpolation end point
505 10,000 |02 00 0 0 8 5 Point D, arc intermediate
506 10,000 |02 00 1 5 4 5 Point C
507 0 02 00 0 0 8 4 Point A
508 0 02 30 1 5 4 4 Origin

Transfer Program (1)

148

Transfers the 8 positioning actions for the X axis. Because address 101 is
empty and has no data, the group of 8 addresses is considered non-sequen-

tial.
i + 6 (00) j+6(02)
—F——JF WRIT(87)
j+6(01) #0040
- DM k
n

j+6(00): set as differentiated input

Transfer of 8 addresses
for X-axis positioning actions
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Transfer Program (2)

Transfers the 9 positioning actions of the Y axis. Without any empty ad-

dresses, the group of 9 positioning actions is considered sequential.

j + 7 (00) j+7(02)
———Jf WRIT(87)
j+7(01) #0038 Transfer of 9 addresses
) DM k + 50 for Y-axis positioning actions

n

j+7(00): Differentiated input

8-3

Basic Program Examples

8-3-1 Positioning to a Single Point (X Axis)

The following program positions to point A [10,000, 0 (pulses)] from the origin
[0,0 (pulses)] at 2 kpps. At point A, bit J(15) turns ON to indicate completed

positioning.
Y axis (pulse)
A
A (10,000,0)
® - - - - - - - - -~ -0—
0 (origin) X axis (pulse)

Speed (pps)

2 kpps

» Time (s)

Ladder Diagram

i (00) 1+4 (07)
| | ¥ i
"_| I yd DIFU(13) j(01)
Start input Origin
11 1(03) 1(15)
WRIT(87) Start command to point A
i (02) Command #0002
Read
—1hH Y DM m
n
25506
"_|
(=) .
1+3 (08)
| CMP(20
u—| I (20)
Positioning 1+7 Position of point A
Completed
#0010
25506 I
25313 (=)
| READ(88
u—| f (88)
Normally ON #0017
Reads flags
n+1
|
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8-3-2 Positioning to a Single Point (Y Axis)

The following program positions to the origin [0, O (pulses)] from point C
[10,000, 10,000 (pulses)] at 1 kpps. At the origin bit, j+2 (15) turns ON to indi-
cate completed positioning. The speed registered in the X-axis speed field is
used.

Y axis (pulse
(pulse) C (10,000, 10,000)

A

1

1

1

B (10,000, !
5000 4
1

1

1

(10,000, 0)

0 (origin) X axis (pulse)

Speed (pps)

3 kpps -

A B C Time(s)
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Ladder Diagram

i

——f—

|

i

i

|

11

j+1(00)

j+(15)

Start input
j+1(01)

+1(02)

1+3(08)

| |
I
Point A
j+3(03)

9 ware

DIFU(13) j+1(01)

1(15)

Command #0002

Ready Paositioning to point C

via point B

DM m+16

n

Positioning
Completed

25313

1+7 Point A

Positioning
Completed

j+1(04)

CMP(20)

1+14 Point B

#0020

25506

——®

1+10(08)

DIFU(13) j+1(14)

CMP(20)

Positioning
Completed

25313

1+14 Point C

#0021

25506

i)

Normally ON

READ(88)

#0017

Reads flags
n+1

151



Basic Program Examples

Section 8-3

8-3-3 Straight-Line Interpolation to a Single Point (X/Y AXxis)

The following program positions to point C [10,000, 10,000 (pulses)] from
point A [10,000,0 (pulses)] via point B [10,000, 5,000 (pulses)]. Positioning
starts at 3 kpps, but drops to 1 kpps at point B. At point B, bit j+1 (14) turns
ON for one scan, and bit j(15) turns ON at point C to indicate completed posi-

tioning.
Ladder Diagram
Y a‘i(is (pulse) j+2(00) j+1(15)
C (10,000, 1‘0,000) —| X DIFU(13) j+2(01)
Start input Point C
j+2(01) j+ (03) I(15)
— F—o—F—<—H wrten
j+2(02) Command #0002
) Ready
r—| I— DM m+3
n
25506 @
0 (origin) X axis (pulse) (=) '@
Speed (pps) 1+10(08)
| | CMP(20)
y |
1 kpps Positioning +7
Completed
#0021
X, Y axes
25506
C Origin  Time (s) .
25313 =)
] I CMP(20)
Positioning 7
Completed #0030
25506 .
(=)
|—| | READ(88)
Normally ON #0017
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n+1

Linear interpolation to origin

Point C

Origin

Reads flags
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8-3-4 Circular Arc Interpolation (Center Designated)

The following program positions a circle counter-clockwise with point C
[10,000, 10,000 (pulses)] as the center starting from the origin [0,0 (pulses)]
at 2 kpps. At the origin, bit j+2 (15) turns ON to indicate completed position-
ing. For circular arc interpolation with a designated center, the starting point,
center, and end point must be correctly assigned to avoid an error. An error
occurs when the three points chosen cannot produce a circular arc. Compu-
tation in millimeter and inch units can generate rounding errors. Acceleration
and deceleration times are not used.

Y axis (pulse)
A R

N

, C (10,000, 10,000) '

0 (origin) _ _ -~

" Xaxis (pulse)

Speed (pps)

2 kpps

XandY
axes

0 (Origin)

Origin

Time (s)

Ladder Diagram

j+3(00) 1+4(07)

—} ¥ DIFU(18) j+3(01)
Start input Origin

j+3(01) j+3(03) 1(15)
—— 1 wriTEn
j+3(02) Command #0002
._' |_ Ready
DM m+6
n
25506 .
- .
1+3(08)

) I CMP(20)
Positioning 1+7
Completed

#0030
25506
I j+2
{1 (15)
25313 (=)

° I READ(88)

Normally ON #0017

n+1

Circular arc center
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8-3-5 Circular Arc Interpolation (Intermediate Point Designated)

The following program positions a circle clockwise with point C [10,000,
10,000 (pulses)] as the intermediate point starting from the origin [0,0
(pulses)] at 2 kpps. With intermediate point D [0, 10,000 (pulses)] interpola-
tion proceeds to point C at 2 kpps. Without stopping, interpolation completes
at the origin via intermediate point A [10,000, 0 (pulses)]. At the origin, bit j+2
(15) turns ON to indicate completed positioning. For circular arc interpolation
with a designated intermediate point, the entire circumference of a circle can-
not be produced because the center cannot be computed. Again, accelera-
tion and deceleration times are not used.

Ladder Diagram

Y axis (pulse)
Iy j+4(00) 1+4(07)
—| I} DIFU(13) j+4(01)
Start input Origin
j+4(01) j+4(08) 1(15)
.- -~ _C (10,000, 10,000) o——{—e—fFe— wriTeEn
1 D (o, ¢ \ i+4(02) Command #0002
i [ 10,0000 ¥ i Ready DM m+10
\ , X axis (pulse) -
O —® -
0 (origin) -~ A (10,000, 0) 25506
H—®
(=)
Speed (pps) .
4 1+3(08)
| CMP(20)
2 kpps b 1
Positioning 1+7
XandyY Completed #0030
axes
25506
0 Origin Origin  Time (s) .
25313 (=)
u—| | READ(88)
Normally ON #0017
n+1
I

8-3-6 Continuous Positioning

154

This program is a continuous program of all positioning from 8-3-1 through
8-3-5. Positioning follows the order (1)-(5) as shown in the figure. However,
at point A, bit j+5 (15) turns ON for one scan; at point B, bit j+5 (14) turns ON
for one scan; at point C, bit j+5 (13) turns ON for one scan; and at the origin,
bit j+5 (12) turn ON for one scan.

First, the X-axis motor moves independently to point A. At point A the X-axis

M code is 10 and triggers (the integrated signal) the Y-axis motor to move via
point B to point C. Next, the Y-axis M code (21) triggers the straight-line inter-
polation to the origin followed by two consecutive circular arc interpolations,

one by designating the center and one by designating the intermediate point.
The interpolation series of commands transfers as one command block. This
is because only one SRT command for the same axis or axes can be allowed
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in one command block. Since the last three interpolations all involve the

same two axes, transferring together is allowed.

Y axis (pulse)
A

- C (10,000,

3

@)

r 5)

' . - -

. Do’

1“ ’/ (32 ,
oM

i

.10,000)

\
\
'

‘

' Xaxis (p'ulse)

L 4 2
0 (origin) . _ - -~ A (10,000, 0)
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Ladder Diagram

j+5(00) 1+4(00)
._' | ||
[ I
Start input Origin
j+5(01) j+5(03) 1(15)

j+5(02)

i

Command
Ready

e e

DIFU(13) j+5(01)

WRIT(87)

#0002

DM m

25506

—

1+3(08)
| CMP(20
—| (20)
Positioning 1+7
Completed
#0010

j+5(04) (=) .

+—i|

Start input
j+5(15)

Origin

j+5(06) I(15)

j+5(05)

+—f—

Command
Ready

¢

DIFU(13) j+5(15)

WRIT(87)

#0002

DM m+16

n

25506

156

25506 @
25313 (=)
"_| I CMP(20)
Normally ON 1+14
#0020

——®)

Start command to
point A

Point A

Start command to
point C

Point B

i

i

1|

-

|

1

j+5(07)

1+10(08)

DIFU(13) j+5(14)

Positioning
Completed

j+5(08)

Start input
j+5(13)

1

j+5(09)

Origin
j+5(10)

— 1

i

25313

Normally ON

j+5(11)

1+4(00)

Start input

25313

| |
I
Origin

Normally ON

CMP(20)
1+14 Point C
#0021
25506 IE
(=)
DIFU(13) j+5(13)
1(15)
WRIT(87)
Command #0004
Ready
DM m+20
n
| .
25506 @
(=)
CMP(20)
1+7 Origin
#0030
25506 Ii
(=)
DIFU(13) j+5(12)
READ(88)
#0017 Reads
el flags
|
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8-4 Application Program Examples

8-4-1 Digital Switch Positioning

With this program, you set X-axis coordinates, Y-axis coordinates, and
speeds with digital switches. Positioning occurs at the set positions when the
start switch is turned on. At the positioning point, the motors stop and the M

code 55 is output. After stopping for 2 seconds, the axes automatically return
to the origin.

Y axis (pulse)
A
Y[~~~ """" " %
0 (origi X s
gin) X axis (pulse)

Speed (pps)

X, Y axes

(interpolation)

® Time (s)
Origin Positioning point Origin
AR Area Allocations
n n+1 n+2 n+3 n+4 n+5 n+6 n+7 n+8 n+9
(OUT) (IN) (IN) (IN) (IN) (IN) (IN) (IN) (OuT) (IN)
X-axis Y-axis Speed M code Start
digital switch digital switch digital switch output input
PCU Left- Right- | Left- Right- | Left- Right-
most most most most most most
digits digits digits digits digits digits
Data Written to DM Area

Word |

Word I+1
Word (j+10) is part of the AR area.

Word [+16
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Data Written to DM Area

Commands Written to DM Area

158

DM wd bys-b1a bq1-bg bs-bg bs-bg
p 1 0 0 4
p+1 X-axis position (leftmost digits)
p+2 X-axis position (rightmost digits)
p+3 1 0 5 5
p+4 0 1 4 4
p+5 5 0 0 4
p+6 Y-axis position (leftmost digits)
p+7 Y-axis position (rightmost digits)
p+8 1 0 5 5
p+9 0 1 4 4
p+10 1 0 1 4
p+11 0 0 0 0
p+12 0 0 0 0
p+13 1 0 0 0
p+14 0 1 4 4
p+15 5 0 1 4
p+16 0 0 0 0
p+17 0 0 0 0
p+18 1 0 0 0
p+19 0 1 4 4
p+20 9 1 0 2
p+21 0 0 Speed (leftmost digits)
p+22 Speed (rightmost digits)
DMWd| bqys-bqs | by1-bg b7-bg b3-bg

q 0 3 0 1

g+1 1 0 0 0

q+2

q+3 0 3 0 1

q+4 1 0 1 0

q+5
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Ladder Diagram

n+9(00)

— |

START
j+10(01)
|

DIFU(13) j+10(01)

j+10(01)

MOV(21)

n+2

p+1

MOV(21)

n+3

p+2

MOV(21)

n+4

p+6

MOV(21)

n+5

p+7

MOV(21)

n+6

p+21

MOV(21)

n+7

p+22

j+10(03)

— |

+10(02)

—{—

+10(02)

I(15)
|
1

|_

| K
Al

WRIT(87)

Command

#0023

Ready

DM p

n

1+4(07)

— |

| |
I
Origin

DIFU(13) j+10(04)

For leftmost digits.

For rightmost digits.

For leftmost digits.

For rightmost digits.

Sets speed digital
switch for leftmost dig-
its.

Sets speed digital switch
for rightmost digits.

Transfers data.

j+10(04) j+10(05) 1(15)
—{}— - writer
i+10(06) Command #0002 Transfers
Ready SRT
“_| |_ DM q
n
25506
(=)
1+3(08) 1+4(07)
| | CMP(20)
cl—|
_ _| _ ’H Confirms
Positioning Origin 1+7 M code.
Completed
#0055
25506 I
(=)
j+10(07)
|—| | TIM 000) #0020
MOV(21)

Outputs M
1+7 code.
n+8

TIM 000
| MOV(21
“_|| (21)
#0000
n+8

—| DIFU(18) j+10(08)

j+10(08) j+10(09) 1(15)
"—| I—' I— WRIT(87)
j+10(10)
Command #0002 Transfers
*—{— Ready DM q+3 SRT
n
25506
(=)
25313 I
"—| I READ(87)
Normally ON
#0017 Reads
el flags
n
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8-4-2 Circular Arc Positioning

In this example, the center is already determined, but the digital switches de-
termine the arc radius. The center has been determined at (2,500, 2,500).
Set the radius with the digital switches. The axes then construct the pre-
scribed circle starting at the origin and returning to the origin at a speed of

1 pps.
Speed (pps)
Y axis (pulse)
X axis I !
/' AY 0 I I e
, [ e Origin
s000f - 1 -« . Lo ’
: , / Speed (pps) ! | Vo
' 'R (radius) Co Co
5000Rf -~ - -~ ><J e Yaxis| |+ e
-~ - e .
0 (origin) 2,500 5,000
X axis (pulse)
IR Area Allocations
n n+1 n+2 n+5 n+3 n+4
(OUT) (IN) (IN) (IN) (OUT) (OUT)
PCU Digital switch Start input M code output | Error output
AR Area Allocations
Word |
Word I+1
Word 1+16
DM Area Command Allocations
DM wd by5-b12 b1q-bg b7-bg b3-bg
s 0 3 0 4
S+1 1 0 0 0
§+2 1 0 1 0
s+3 1 0 5 0
s+4 1 0 6 0
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DM Area Data Allocations

DM wd

bys-b12

o
00

o

K
o

-

o

[«
o

(=]

r+1

r+2

r+3

r+4

r+5

r+6

r+7

r+8

r+9

r+10

r+11

Circular

r+12

arc center

r+13

r+14

r+15

r+16

Circular

r+17

arc end

r+18

r+19

r+20

r+21

r+22

r+23

r+24

r+25

r+26

r+27

r+28

r+29

r+30

r+31

r+32

r+33

r+34

olo|lo|lo|f~|O|jOj0njO|OO|1|O|r|O|OIMM|O OO IdMO|=|OO|NM|O|= |O|O|O|OC |=

U'I—lOOOO'I—lOOOO'I—lOOO(n—l(nOO(n—lO'IOO(n—lO'IOOO'I—lOOO_?-
=3

AlOO|O|jOO|d|O|O|CO|O|dM|O|O|O|d|dP[NOCOC|OIONOOdM|d|NO|O|=|d|N|O|O|O

A|lO|O|O|d|d|O|O|O|d|dp|OOCOO|d|OON|O|O|d|NNO|O|d|O|N|OO|d|dN|O|O|>

r+35

r+36

r+37

r+38

r+39
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DM Wd

b15-b12

by1-bg

b7-bg

bs-bg

r+40

4

r+41

o

o

0

r+42

5000 R

r+43

r+44

r+45

r+46

o |01 (O |©O

o (O |0 |=

o |= |&d (N

o & |+ N

r+47

5000 R

r+48

r+49

r+50

r+51

r+52

r+53

r+54

r+55

r+56

o |0 |O (O |o O o O |O

o|jojo|= OO O |0 =

O |W (O (N |O[o(d |~V

O |d [N (N |O O (|~ |0 N

r+57

5000 R

r+58

r+59

r+60

r+61

o (O[O |Oo

ojo|o| =

o |+ |+ N

o |hd |0 |N

r+62

5000 R

r+63

r+64

r+65

r+66

r+67

r+68

r+69

r+70

r+71

r+72

r+73

r+74

o|jojojojmjOo|0O|O|O |01 |O |O

OO0l |O|OC|O|OT1|=

d|lO|O|O(OO|d|O(O|O|OT |~ |O

d|lO|O|O|(d|d|O(O|O |+ |+ |O

r+75

r+76

r+77

r+78

r+79
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Ladder Diagram

00 02 s emon 0
| I ; b—| I—
| I} DIFU(18) j+11(03) ———o—4F WRIT(87)
1411006 Transfers
j+11(06) (R:Zrarwand #0035 X-axis data.
n+3(00) "_| |_ DMr
. I DIFU(18) j+11(00) n
START
25506
j+11(00) .._| }—’
I
| SUB(31) =
#5000 Computes circular
arc starting
e position. +11(07) j+11(09) 1(15)
DM r+39 —F————F wne
25504 j+11(08) Command #0035 Transfers
Ready Y-axis data.
] @ ——— DM r+40
(CY)
j+11(01) :
.,_| I DIFU(18) j+11(02) 20508
*—
(=)
Error output .
j+11(09) 1+4(07)
j+11(09) —— | | [orFUG9) j+11010)]
, o | | || DIFU(13) j+11(10)
| Sets computed Origin
DM r+39 value at
" position. j+11(10) j+11(1) 1(15)
o—| |—0—/H/—0—| I— WRIT(87)
MOV(21) j+11(12) gomdmand #0005 Transfers
DM r+39 "—| I— e DMs SAT
DM r+47 n
MOV(21)
*—
DM r+39 (=)
DM r+57 ‘
MOV(21) 25313
DM r+39 .._| | MOV(21)
[ Outputs M
DM r+62 Normally ON 1+7 code.
j+11(03) il
J I DIFU(13) j+11(04)
» READ(88)
#0017 Reads
et flags
I
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8-4-3 Multiple Positioning

This program consecutively executes 25 positioning actions. At each posi-
tion, an M code is output to indicate arrival. By turning ON the start switch,
the motor axes follow the course along the broken lines in the figure below
and perform 25 positioning actions. M codes 01-25 are respectively output at
each position while the axes stop for 0.5 second. After the 25 positions, the

IR Area Allocations

AR Area Allocations

164

motors return to the origin.

Y axis (pulse)
A

S OROLCICHC
25000— (&) () /@
20,000{— @ @ @

15,000 @@@ @
10,0001— ,(Q (@ @@

T T T T T -
0 (origin) 10,000 20,000 30,000 X axis

15,000 25,000 (pulse)
n n+1 n+2 n+3
(OUT) (IN) (OUT) (IN)
M code Start
PCU output input
Word |
Word |+1

Word 1+16

Word (j+12) is part of the AR area.
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DM Area Allocations
Data Area

DM wd b1s-b12 b11-bg b7-bg bg-bg
t 1 0 0 4
t+1 0 0 0
t+2 0 0 0 0
t+3 0 1 0 1
t+4 0 0 4 4
t+5 1 0 1 4
t+6 0 0 0 1
t+7 5 0 0 0
t+8 0 1 0 6
t+9 0 0 0 4
t+10 1 0 2 4
t+11 0 0 0 2
t+12 0 0 0 0
t+13 0 1 1 1
t+14 0 0 0 4
t+15 1 0 3 4
t+16 0 0 0 2
t+17 5 0 0 0
t+18 0 1 1 6
t+19 0 0 0 4
t+20 1 0 4 4
t+21 0 0 0 3
t+22 0 0 0 0
1+23 0 1 2 1
t+24 0 0 0 4
t+25 5 0 0 4
t+26 0 0 0 1
t+27 0 0 0 0
t+28 0 1 0 0
t+29 0 0 4 4
t+30 5 0 1 4
t+31 0 0 0 1
t+32 5 0 0 0
t+33 0 1 0 2
1+34 0 0 0 4
t+35 5 0 2 4
t+36 0 0 0 2
t+37 0 0 0 0
t+38 0 1 0 3
t+39 0 0 0 4
t+40 5 0 3 4
t+41 0 0 0 2
t+42 5 0 0 0
t+43 0 1 0 4
t+44 0 0 0 4
t+45 5 0 4 4
t+46 0 0 0 3
t+47 0 0 0 0
t+48 0 1 0 5
t+49 0 0 0 4
t+50 5 0 5 4
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DM Wd

b15-b12

b11-b§

b7-bs

bz-bg

t+51

o

o

o

2

t+52

t+53

t+54

t+55

1+56

t+57

1+58

1+59

1+60

t+61

1+62

1+63

1+64

1+65

1+66

t+67

1+68

1+69

t+70

t+71

t+72

t+73

t+74

t+75

t+76

t+77

1+78

t+79

t+80

1+81

t+82

1+83

t+84

t+85

1+86

t+87

1+88

t+89

t+90

t+91

t+92

1+93

1+94

t+95

1+96

1497

1+98

t+99

t+100

gajo|o|Oo|Oo(o|Oo|OjO|Oo|U|Of(O(O|OjM|O|O|jBM|O|(L|O|O|O|COC(LM|OO(LM|O|C1|O|O|O |O |(U1|O |O |U1 O |01 |O O O |O |U |O O |U

“|Oo|=+|O|O|=*|O|=|O|O|=*|O|®|O|O|=#|O|*|OO|*|O|®r|O|O|m|O|*|O|O|O|O|r|OO|O|O|r|O|O|OO|*|O|O|O (O |=|OC

o= |O|O|(d|O|mr|O|O|W|O|(=|O|O|MV|O|m|O|O|m|O|r|O|O|O|Om OO0 |Or|O|O|O|O|O|ON|OOOC|O|O |O |O |O

AlDh|O(ON|AM (A [(N(O|NM|A[dM|O|IO|W|(A|(M|DOIM|D|[dM|WOId|A[(ARIMD|O|=(d([d|OOCO=|d|dDOOCO|= || |OC|N(H M|V (O
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DM wd b1s-b12 b11-bg b7-bg b3-bg
t+101 0 0 0 1
t+102 5 0 0 0
t+103 0 1 1 9
t+104 0 0 0 4
t+105 5 1 6 4
t+106 0 0 0 1
t+107 0 0 0 0
t+108 0 1 2 0
t+109 0 0 0 4
t+110 5 1 7 4
t+111 0 0 0 1
t+112 5 0 0 0
t+113 0 1 2 2
t+114 0 0 0 4
t+115 5 1 8 4
t+116 0 0 0 2
t+117 0 0 0 0
t+118 0 1 2 3
t+119 0 0 0 4
t+120 5 1 9 4
t+121 0 0 0 2
t+122 5 0 0 0
t+123 0 1 2 4
t+124 0 0 0 4
t+125 5 2 0 4
t+126 0 0 0 3
t+127 0 0 0 0
t+128 0 1 2 5
t+129 0 0 0 4
t+130 1 2 5 4
t+131 0 0 0 0
t+132 0 0 0 0
t+133 0 1 2 6
t+134 0 0 4 4
t+135 5 2 5 4
t+136 0 0 0 0
t+137 0 0 0 0
t+138 0 0 0 0
{+139 0 0 4 4
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Command Area

168

DM Wd bis-b12 b11-bg bz-bg bs-bo
t+151 0 3 0 1
t+152 1 0 0 0
t+153 0 2 0 1
t+154 5 0 1 0
t+155 0 2 0 1
t+156 5 0 2 0
t+157 0 2 0 1
t+158 5 0 3 0
t+159 0 2 0 1
t+160 5 0 4 0
t+161 0 1 0 1
t+162 1 0 1 0
t+163 0 2 0 1
t+164 5 0 5 0
t+165 0 2 0 1
t+166 5 0 6 0
t+167 0 2 0 1
t+168 5 0 7 0
t+169 0 2 0 1
t+170 5 0 8 0
t+171 0 1 0 1
t+172 1 0 2 0
t+173 0 2 0 1
t+174 5 0 9 0
t+175 0 2 0 1
t+176 5 1 0 0
t+177 0 2 0 1
t+178 5 1 1 0
t+179 0 2 0 1
t+180 5 1 2 0
t+181 0 1 0 1
t+182 1 0 3 0
t+183 0 2 0 1
t+184 5 1 3 0
t+185 0 2 0 1
t+186 5 1 4 0
t+187 0 2 0 1
t+188 5 1 5 0
t+189 0 2 0 1
t+190 5 1 6 0
t+191 0 1 0 1
t+192 1 0 4 0
t+193 0 2 0 1
t+194 5 1 7 0
t+195 0 2 0 1
t+196 5 1 8 0
t+197 0 2 0 1
t+198 5 1 9 0
t+199 0 2 0 1
t+200 5 2 0 0
t+201 0 3 0 1
t+202 1 2 5 0
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Ladder Diagram
n+3(00) I1+4 (07) 1+11 (07)
| | [ DIFU(13)
START Xorigin Y origin j+12(01)
j+12(01)  j+12(03)
—F—o—3f WRIT (87)
+21(02) 40070
? — DM t
n
25506
— (&)
j+12(03) j+12(05) ()
—F——3f WRIT(87)
j+12(04) #0070
? — DM t+70
n
25506
N —
j+12005) j+1207) &) 1
—f——Hf Voo
j+12(08)
j+12(08)
—| @MOV(21)
#(t+151)
DM (t+150)
DIFU(13)
j+12(09)
j+12(09) j+12(10) 1(15)
$———F——1— wRIT?)
j+12(11) gomdmand #0002
eady
? B *DM (t+150
j+12(14) W
j+1215)] ,_27506 ‘
i &)

Transfers data.

Transfers data.

Sets commands.

Transfers
commands.

1+3(08)
| DIFU(13)
Positioning completed. +12(12)
1+4(07)
*—f— TIMO1 Timer 0.5
Origin [~ #0005 | Mo >°
@MOV/(21)
1+7 Outputs M codes.
n+2
1+10(08)
b I DIFU(13)
Positioning completed. j+12(13)
1+11(07)
—f— TIM002 Timer 0.5
Origin [~ #0005 | o >°
@CMP(20)
1+14
1+07
25505
—1— movei)
Outputs M codes.
>) 1+14 P
n+2
j+12(12)
i CMP(20)
Positioning completed. 1+7 Checks last M code.
#0026
25506 j+12(08) .
TIMOO1  j+12(08) =)
.—| | Il DIFU(13
! I . (139) Starts after 0.5 s.
START j+12(14)
TIMO2  j+12(08)
.—| | Il DIFU(13
! I . (13) Starts after 0.5 s.
START j+12(15)
j+1%(1 2)
| @ADD(30)
j+12(13)
‘ DM (t+150) Increments address.
#0002
DM (t+150)
25313
—| READ(88)
Normally ON #0017
n+1
|
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8-4-4  Starting Positioning Actions
Configuration (With Wiring Simplified)
Servomotor
driver PCU OUT OUT IN IN C1000H
Motor
o— 32 |32 |16 |16
— pts. | pts. | pts. | pts.
Servomotor
driver
Motor
[ — Wds | wds]wads.|wd 6]wd 7
[10,1]2,3]4,5
Y axis
Display Bit] Allocation contents
X axis Rotary switch 00| Position action setting
L | 01] Axis start
Display 9]9]¢|¢ 02| X-axis origin search
(Present value (Designates opera- |03| X-axis jogging
display for both tion pattern number) —
axes) Use rightmost digit. | 04| X-axis inching
05| X-axis deceleration stop
06| X-axis pause
e 07| X-axis pause release
X-axis CW limit input
e i ey 08| Y-axis origin search
X-axis CCW limit input 09| Y-axis jogging
ee -
X-axis servo-free input 10| Y-axis inching
-o—— |
X-axis origin input 11| Y-axis deceleration stop
L[|I+—OC0C -
24 \/DC | X-axis deceleration stop input 12| Y-axis pause
ee—F -
Y-axis CW limit input 13| Y-axis pause release
Fee———————
Y-axis CCW limit input — Axis-start Operation Patterns
et 0001: Straight-line interpolation (single)
Y-axis servo-free input 0002: Straight-line interpolation (continuous)
_Y°°. ain inout 0003: Amount of movement [0] for one axis in
_};ﬂs origin inpu straight-line interpolation

Synchronous start (single)

Y-axis deceleration stop input .
Synchronous start (continuous)

Word Allocation

170

Wd 0 wd 1 Wd 2 Wd 3 Wwd 4 Wd 5 Wd 6 Wd 7
(ouT) (IN) (ouT) (OUT) (ouT) (OUT) (IN) (IN)
NC222-E Y-axis Y-axis Y-axis Y-axis Start pattern | Start switch
current current current current input for each
position position position position command
output output output output
AR Area Allocation
Bit no. Contents
J+ 13 (01 Positioning action transfer begin bit
J+ 13 (02 Positioning action transfer self-maintenance auxiliary bit
J+ 13 (03

J+13 (04

Positioning action transfer self-maintenance auxiliary bit

J+13 (05

)
)
) | Positioning action transfer completed auxiliary bit
)
)

Positioning action transfer completed auxiliary bit
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Bit no.

Contents

J + 13 (06)

Positioning action setting complete

J+13 (07

Positioning action setting complete clear

J+13 (08

Axis start operation pattern 1 detection bit

J+13 (09

Axis start operation pattern 2 detection bit

)
)
)
)

J+13 (10

Axis start operation pattern 3 detection bit

J+13 (11)

Axis start operation pattern 4 detection bit

J+13 (12)

Axis start operation pattern 5 detection bit

J+13 (13)

Axis start begin bit

J+13 (14)

Axis start self-maintenance auxiliary bit

J+13 (15)

Axis start completed auxiliary bit

J +14 (01

X-axis origin search begin bit

J+14 (02

X-axis origin search self-maintenance auxiliary bit

J+14 (03

X-axis origin search completed auxiliary bit

J+14 (04

Y-axis origin search begin bit

J+14 (05

Y-axis origin search self-maintenance auxiliary bit

J + 14 (06

Y-axis origin search begin bit

J+14 (07

X-axis jogging begin bit

J+ 14 (08

X-axis jogging self-maintenance auxiliary bit

J+14 (09

X-axis jogging completed auxiliary bit

)
)
)
)
)
)
)
)
)
)

J+14 (10

Y-axis jogging begin bit

J+14 (11)

Y-axis jogging self-maintenance auxiliary bit

J+14 (12)

Y-axis jogging completed auxiliary bit

J +14 (13)

X-axis inching begin bit

J+14 (1)

X-axis inching self-maintenance auxiliary bit

J + 14 (15)

X-axis inching completed auxiliary bit

J+ 15 (01

Y-axis inching begin bit

J+15 (02

Y-axis inching self-maintenance auxiliary bit

J +15 (03

Y-axis inching completed auxiliary bit

J + 15 (04

X-axis deceleration stop begin bit

J+15 (05

X-axis deceleration stop self-maintenance auxiliary bit

J + 15 (06

X-axis deceleration stop completed auxiliary bit

J+ 15 (07

Y-axis deceleration stop begin bit

J+15 (08

Y-axis deceleration stop self-maintenance auxiliary bit

J+15 (09

Y-axis deceleration stop completed auxiliary bit

)
)
)
)
)
)
)
)
)
)

J+15 (10

X-axis pause begin bit

J+15(11)

X-axis pause self-maintenance auxiliary bit

J+15 (12

X-axis pause completed auxiliary bit

J+15 (13

Y-axis pause begin bit

J+15 (14

Y-axis pause self-maintenance auxiliary bit

J+15 (15

Y-axis pause completed auxiliary bit

J +16 (01

X-axis pause release begin bit

J+16 (02

X-axis pause release self-maintenance auxiliary bit

J +16 (03

X-axis pause release completed auxiliary bit

J+ 16 (04

Y-axis pause release begin bit

J+16 (05

Y-axis pause release self-maintenance auxiliary bit

)
)
)
)
)
)
)
)
)
)

J +16 (06

Y-axis pause release completed auxiliary bit

Wd. I+ 16

Status read area
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NC222-E Data Contents

X-Axis Synchronous Positioning Actions

The the initial factory-set parameter and speed data is used.

Address Contents Data

470 Synchronous positioning action #0 | Position: ABS + 10,000 pulses; pattern 0; other-axis address: 600

471 Synchronous positioning action #1 | Position: ABS + 10,000 pulses; pattern 1; next address: 2;
other-axis address: 601

472 Synchronous positioning action #2 | Position: ABS + 20,000 pulses; pattern 1; next address: 3;
other-axis address: 602

473 Synchronous positioning action #3 | Position: ABS + 30,000 pulses; pattern 1; next address: 4;
other-axis address: 603

474 Synchronous positioning action #4 | Position: ABS + 40,000 pulses; pattern 0; other-axis address: 604

475 Synchronous positioning action #5 | ---

476 Synchronous positioning action #6 | ---

477 Synchronous positioning action #7 | ---

478 Synchronous positioning action #8 | ---

479 Synchronous positioning action #9 | ---

Y-Axis Synchronous Positioning Actions

Address Contents Data

870 Synchronous positioning action #0 | Position: ABS + 10,000 pulses; pattern 0; other-axis address: 200

871 Synchronous positioning action #1 | Position: ABS + 10,000 pulses; pattern 1; next address: 2;
other-axis address: 201

872 Synchronous positioning action #2 | Position: ABS + 20,000 pulses; pattern 1; next address: 3;
other-axis address: 202

873 Synchronous positioning action #3 | Position: ABS + 30,000 pulses; pattern 1; next address: 4;
other-axis address: 203

874 Synchronous positioning action #4 | Position: ABS + 40,000 pulses; pattern 0; other-axis address: 204

875 Synchronous positioning action #5 | ---

876 Synchronous positioning action #6 | ---

877 Synchronous positioning action #7 | ---

878 Synchronous positioning action #8 | ---

879 Synchronous positioning action #9 | ---
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X-Axis Positioning Actions

Address Data

100 Coordinates: ABS + 10,000 pulses; speed address: 01; dwell time address: 1; acceleration/deceleration
address: 0; M code: 01; straight-line interpolation; positioning pattern: 0; synchronous start disabled

101 Coordinates: ABS + 0 pulses; speed address: 00; dwell time address: 0; acceleration/deceleration address:
0; M code: 99; straight-line interpolation; positioning pattern: 0; synchronous start disabled

102 Coordinates: ABS + 10,000 pulses; speed address: 01; dwell time address: 0; acceleration/deceleration
address: 0; M code: 02; straight-line interpolation; positioning pattern: 1; synchronous start disabled

103 Coordinates: ABS + 20,000 pulses; speed address: 02; dwell time address: 0; acceleration/deceleration
address: 0; M code: 03; straight-line interpolation; positioning pattern: 1; synchronous start disabled

104 Coordinates: ABS + 30,000 pulses; speed address: 03; dwell time address: 0; acceleration/deceleration
address: 0; M code: 04; straight-line interpolation; positioning pattern: 1; synchronous start disabled

105 Coordinates: ABS + 40,000 pulses; speed address: 04; dwell time address: 0; acceleration/deceleration
address: 0; M code: 05; straight-line interpolation; positioning pattern: 1; synchronous start disabled

106 Coordinates: ABS + 50,000 pulses; speed address: 05; dwell time address: 1; acceleration/deceleration
address: 0; M code: 06; straight-line interpolation; positioning pattern: 0; synchronous start disabled

107 Coordinates: ABS + 0 pulses; speed address: 00; dwell time address: 0; acceleration/deceleration address:
0; M code: 99; straight-line interpolation; positioning pattern: 0; synchronous start disabled

108 Coordinates: INC - 10,000 pulses; speed address: 06; dwell time address: 0; acceleration/deceleration
address: 0; M code: 07; straight-line interpolation; positioning pattern: 1; synchronous start disabled

109 Coordinates: INC + 0 pulses; speed address: 07; dwell time address: 1; acceleration/deceleration address:
0; M code: 08; straight-line interpolation; positioning pattern: 0; synchronous start disabled

110 Coordinates: INC + 10,000 pulses; speed address: 00; dwell time address: 0; acceleration/deceleration

address: 0; M code: 99; straight-line interpolation; positioning pattern: 0; synchronous start disabled

120 Coordinates: ABS + 20,000 pulses; speed address: 01; dwell time address: 0; acceleration/deceleration
address: 0; M code: 10; single start; positioning pattern: 0; synchronous start enabled
121 Coordinates: ABS + 50,000 pulses; speed address: 02; dwell time address: 0; acceleration/deceleration

address: 0; M code: 11; single start; positioning pattern: 0; synchronous start enabled

200 Coordinates: INC + 1,000 pulses; speed address: 01; dwell time address: 0; acceleration/deceleration
address: 0; M code: 20; single start; positioning pattern: 0; synchronous start disabled

201 Coordinates: INC + 2,000 pulses; speed address: 01; dwell time address: 0; acceleration/deceleration
address: 0; M code: 21; single start; positioning pattern: 0; synchronous start disabled

202 Coordinates: INC + 3,000 pulses; speed address: 02; dwell time address: 0; acceleration/deceleration
address: 0; M code: 22; single start; positioning pattern: 0; synchronous start disabled

203 Coordinates: INC + 4,000 pulses; speed address: 03; dwell time address: 0; acceleration/deceleration
address: 0; M code: 23; single start; positioning pattern: 0; synchronous start disabled

204 Coordinates: INC + 5,000 pulses; speed address: 03; dwell time address: 0; acceleration/deceleration

address: 0; M code: 24; single start; positioning pattern: 0; synchronous start disabled
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Y-Axis Positioning Actions

Address Data

500 Coordinates: ABS + 10,000 pulses; speed address: 01; dwell time address: 1; acceleration/deceleration
address: 0; M code: 01; straight-line interpolation; positioning pattern: 0; synchronous start disabled

501 Coordinates: ABS + 0 pulses; speed address: 00; dwell time address: 0; acceleration/deceleration address:
0; M code: 99; straight-line interpolation; positioning pattern: 0; synchronous start disabled

502 Coordinates: ABS + 10,000 pulses; speed address: 01; dwell time address: 0; acceleration/deceleration
address: 0; M code: 02; straight-line interpolation; positioning pattern: 1; synchronous start disabled

503 Coordinates: ABS + 20,000 pulses; speed address: 02; dwell time address: 0; acceleration/deceleration
address: 0; M code: 03; straight-line interpolation; positioning pattern: 1; synchronous start disabled

504 Coordinates: ABS + 30,000 pulses; speed address: 03; dwell time address: 0; acceleration/deceleration
address: 0; M code: 04; straight-line interpolation; positioning pattern: 1; synchronous start disabled

505 Coordinates: ABS + 40,000 pulses; speed address: 04; dwell time address: 0; acceleration/deceleration
address: 0; M code: 05; straight-line interpolation; positioning pattern: 1; synchronous start disabled

506 Coordinates: ABS + 50,000 pulses; speed address: 05; dwell time address: 1; acceleration/deceleration
address: 0; M code: 06; straight-line interpolation; positioning pattern: 0; synchronous start disabled

507 Coordinates: ABS + 0 pulses; speed address: 00; dwell time address: 0; acceleration/deceleration address:
0; M code: 99; straight-line interpolation; positioning pattern: 0; synchronous start disabled

508 Coordinates: INC + 0 pulses; speed address: 06; dwell time address: 0; acceleration/deceleration address:
0; M code: 07; straight-line interpolation; positioning pattern: 1; synchronous start disabled

509 Coordinates: INC - 10,000 pulses; speed address: 07; dwell time address: 1; acceleration/deceleration
address: 0; M code: 08; straight-line interpolation; positioning pattern: 0; synchronous start disabled

510 Coordinates: INC + 10,000 pulses; speed address: 00; dwell time address: 0; acceleration/deceleration

address: 0; M code: 99; straight-line interpolation; positioning pattern: 0; synchronous start disabled

520 Coordinates: ABS + 20,000 pulses; speed address: 01; dwell time address: 0; acceleration/deceleration
address: 0; M code: 12; single-axis start; positioning pattern: 0; synchronous start enabled
521 Coordinates: ABS + 50,000 pulses; speed address: 02; dwell time address: 0; acceleration/deceleration

address: 0; M code: 13; single-axis start; positioning pattern: 0; synchronous start enabled

600 Coordinates: INC + 1,000 pulses; speed address: 01; dwell time address: 0; acceleration/deceleration
address: 0; M code: 30; single start; positioning pattern: 0; synchronous start disabled

601 Coordinates: INC + 2,000 pulses; speed address: 01; dwell time address: 0; acceleration/deceleration
address: 0; M code: 31; single start; positioning pattern: 0; synchronous start disabled

602 Coordinates: INC + 3,000 pulses; speed address: 02; dwell time address: 0; acceleration/deceleration
address: 0; M code: 32; single start; positioning pattern: 0; synchronous start disabled

603 Coordinates: INC + 4,000 pulses; speed address: 03; dwell time address: 0; acceleration/deceleration
address: 0; M code: 33; single start; positioning pattern: 0; synchronous start disabled

604 Coordinates: INC + 5,000 pulses; speed address: 03; dwell time address: 0; acceleration/deceleration

address: 0; M code: 34; single start; positioning pattern: 0; synchronous start disabled
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DM Area Allocation

DM Bits 15 | Bits 11 to | Bits 07 Bits 03 DM Bits 15 | Bits 11 to | Bits 07 Bits 03
to12 08 to 04 to 00 to12 08 to 04 to 00
u 4 7 0 4 u+41 0 0 0 3
u+1 0 0 0 1 u+42 0 0 0 0
u+2 0 0 0 0 u+43 2 0 3 1
u+3 6 0 0 0 u+44 4 0 0 4
u+4 0 0 0 4 u+45 0 0 0 0
u+5 4 7 1 4 u+46 0 0 0 0
u+6 0 0 0 1 u+47 0 0 0 0
u+7 0 0 0 0 u+48 2 0 4 0
u+8 6 0 1 1 u+49 0 0 0 4
u+9 2 0 0 4 u+50 1 0 0 4
u+10 4 7 2 4 u+51 0 0 0 1
u+11 0 0 0 2 u+52 0 0 0 0
u+12 0 0 0 0 u+53 0 1 0 1
u+13 6 0 2 1 u+54 1 0 4 4
u+14 3 0 0 4 u+55 1 0 1 4
u+15 4 7 3 4 u+56 0 0 0 0
u+16 0 0 0 3 u+57 0 0 0 0
u+17 0 0 0 0 u+58 0 0 9 9
u+18 6 0 3 1 u+59 0 0 4 4
u+19 4 0 0 4 u+60 1 0 2 4
u+20 4 7 4 4 u+61 0 0 0 1
u+21 0 0 0 4 u+62 0 0 0 0
u+22 0 0 0 0 u+63 0 1 0 2
u+23 6 0 4 0 u+64 0 0 4 5
u+24 0 0 0 4 u+65 1 0 3 4
u+25 8 7 0 4 u+66 0 0 0 2
u+26 0 0 0 1 u+67 0 0 0 0
u+27 0 0 0 0 u+68 0 2 0 3
u+28 2 0 0 0 u+69 0 0 4 5
u+29 0 0 0 4 u+70 1 0 4 4
u+30 8 7 1 4 u+71 0 0 0 3
u+31 0 0 0 1 u+72 0 0 0 0
u+32 0 0 0 0 u+73 0 3 0 4
u+33 2 0 1 1 u+74 0 0 4 5
u+34 2 0 0 4 u+75 1 0 5 4
u+35 8 7 2 4 u+76 0 0 0 4
u+36 0 0 0 2 u+77 0 0 0 0
u+37 0 0 0 0 u+78 0 4 0 5
u+38 2 0 2 1 u+79 0 0 4 5
u+39 3 0 0 4 u+80 1 0 6 4
u+40 8 7 3 4 u+81 0 0 0 5
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DM Bits 15 | Bits 11 to | Bits 07 Bits 03 DM Bits 15 | Bits 11 to | Bits 07 Bits 03
to 12 08 to 04 to 00 to 12 08 to 04 to 00
u+82 0 0 0 0 u+123 0 1 2 1
u+83 0 5 0 6 u+124 0 0 2 4
u+84 1 0 4 4 u+125 2 0 2 4
u+85 1 0 7 4 u+126 0 0 0 0
u+86 0 0 0 0 u+127 3 0 0 0
u+87 0 0 0 0 u+128 0 2 2 2
u+88 0 0 9 9 u+129 0 0 2 4
u+89 0 0 4 4 u+130 2 0 3 4
u+90 1 0 8 4 u+131 0 0 0 0
u+91 0 0 0 1 u+132 4 0 0 0
u+92 0 0 0 0 u+133 0 3 2 3
u+93 0 6 0 7 u+134 0 0 2 4
u+94 0 0 7 5 u+135 2 0 4 4
u+95 1 0 9 4 u+136 0 0 0 0
u+96 0 0 0 0 u+137 5 0 0 0
u+97 0 0 0 0 u+138 0 3 2 4
u+98 0 7 0 8 u+139 0 0 2 4
u+99 1 0 6 4 u+140 5 0 0 4
u+100 1 1 0 4 u+141 0 0 0 1
u+101 0 0 0 1 u+142 0 0 0 0
u+102 0 0 0 0 u+143 0 1 0 1
u+103 0 0 9 9 u+144 1 0 4 4
u+104 0 0 6 4 u+145 5 0 1 4
u+105 1 2 0 4 u+146 0 0 0 0
u+106 0 0 0 2 u+147 0 0 0 0
u+107 0 0 0 0 u+148 0 0 9 9
u+108 0 1 1 0 u+149 0 0 4 4
u+109 0 0 0 C u+150 5 0 2 4
u+110 1 2 1 4 u+151 0 0 0 1
u+111 0 0 0 5 u+152 0 0 0 0
u+112 0 0 0 0 u+153 0 1 0 2
u+113 0 2 1 1 u+154 0 0 4 5
u+114 0 0 0 C u+155 5 0 3 4
u+115 2 0 0 4 u+156 0 0 0 2
u+116 0 0 0 0 u+157 0 0 0 0
u+117 1 0 0 0 u+158 0 2 0 3
u+118 0 1 2 0 u+159 0 0 4 5
u+119 0 0 2 4 u+160 5 0 4 4
u+120 2 0 1 4 u+161 0 0 0 3
u+121 0 0 0 0 u+162 0 0 0 0
u+122 2 0 0 0 u+163 0 3 0 4
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DM Bits 15 | Bits 11 to | Bits 07 Bits 03 DM Bits 15 | Bits 11 to | Bits 07 Bits 03
to12 08 to 04 to 00 to12 08 to 04 to 00
u+164 0 0 4 5 u+205 6 0 0 4
u+165 5 0 5 4 u+206 0 0 0 0
u+166 0 0 0 4 u+207 1 0 0 0
u+167 0 0 0 0 u+208 0 1 3 0
u+168 0 4 0 5 u+209 0 0 2 4
u+169 0 0 4 5 u+210 6 0 1 4
u+170 5 0 6 4 u+211 0 0 0 0
u+171 0 0 0 5 u+212 2 0 0 0
u+172 0 0 0 0 u+213 0 1 3 1
u+173 0 5 0 6 u+214 0 0 2 4
u+174 1 0 4 4 u+215 6 0 2 4
u+175 5 0 7 4 u+216 0 0 0 0
u+176 0 0 0 0 u+217 3 0 0 0
u+177 0 0 0 0 u+218 0 2 3 2
u+178 0 0 9 9 u+219 0 0 2 4
u+179 0 0 4 4 u+220 6 0 3 4
u+180 5 0 8 4 u+221 0 0 0 0
u+181 0 0 0 0 u+222 4 0 0 0
u+182 0 0 0 0 u+223 0 3 3 3
u+183 0 6 0 7 u+224 0 0 2 4
u+184 0 0 6 5 u+225 6 0 4 4
u+185 5 0 9 4 u+226 0 0 0 0
u+186 0 0 0 1 u+227 5 0 0 0
u+187 0 0 0 0 u+228 0 3 3 4
u+188 0 7 0 8 u+229 0 0 2 4
u+189 1 0 7 4 u+230
u+190 5 1 0 4 u+231
u+191 0 0 0 1 u+232
u+192 0 0 0 0 u+233
u+193 0 0 9 9 u+234
u+194 0 0 6 4 u+235
u+195 5 2 0 4 u+236
u+196 0 0 0 2 u+237
u+197 0 0 0 0 u+238
u+198 0 1 1 2 u+239
u+199 0 0 0 C u+240
u+200 5 2 1 4 u+241
u+201 0 0 0 5 u+242
u+202 0 0 0 0 u+243
u+203 0 2 1 3 u+244
u+204 0 0 0 C u+245
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DM Bits 15 | Bits 11 to | Bits 07 Bits 03 DM Bits 15 | Bits 11 to | Bits 07 Bits 03
to 12 08 to 04 to 00 to12 08 to 04 to 00
u+246 - - - -
u+247 - - - -
u+248 - - - -
u+249 - - - -
u+250 - - - -
Command Area
DM Bits 15 | Bits 11 to | Bits 07 Bits 03 DM Bits 15 | Bits 11 to | Bits 07 Bits 03
to 12 08 to 04 to 00 to 12 08 to 04 to 00
u+251 See Note | See Note | See Note | See Note | u+280 --- --
u+252 See Note | See Note | See Note | See Note |u+281 - -
u+253 See Note | See Note | See Note | See Note |u+282 --- --
u+254 --- --- u+283 --- --
u+255 0 1 4 0 u+284 --- --
u+256 0 2 4 0 u+285 --- --
u+257 --- --- u+286 --- --
u+258 0 1 2 2 u+287 --- --
u+259 0 0 1 0 u+288 --- -
u+260 0 0 0 0 u+289 -—- -
u+261 0 2 2 2 u+290 --- --
u+262 0 0 1 0 u+291 --- --
u+263 0 0 0 0 u+ 292 -—- -
u+264 --- --- u+293 --- -
u+265 0 1 3 1 u+294 --- --
u+266 0 0 1 0 u+295 -—- -
u+267 0 2 3 1 u+296 --- --
u+268 0 0 1 0 u+297 --- --
u+269 --- --- u+298 --- -
u+270 0 1 1 1 u+299 -
u+271 0 0 0 0 u+300 --- --
u+272 0 2 1 1 u+301
u+273 0 0 0 0 u+302
u+274 --- ---
u+275 0 1 6 0
u+276 0 2 6 0
u+277 --- ---
u+278 0 1 7 0
u+279 0 2 7 0
Note Axis Start command area.
Operation By selecting axis start, origin search, jogging, inching, deceleration stop,

pause, or pause release by means of a switch, the respective command is
executed. In addition, axis start can be executed with any of five operation
patterns which are selected by means of a rotary switch setting

Operation patterns:
1: Straight-line interpolation (single)
2: Straight-line interpolation (continuous)
3: Straight-line interpolation for amount of single-axis movement [0]
4: Synchronous start (single)
5: Synchronous start (continuous)
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Operation Patterns

X axis

10,000 pulses

The X-axis and Y-axis current positions are always output to the Output Unit.

ing pages.

1) Straight-line Interpolation (Single)

,,,,,,,,,,,,, (10,000 10,000)

Origin (0, 0) 10,000 pulses

Y axis

f

Speed

Origin

The five operation operation patterns are illustrated below and on the follow-

XY interpolation speed

Time
—s

(10,000 10,000)
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2) Straight-line Interpolation (Continuous)

X axis
(50000, 50000 )

50,000 pulses | - - - - - - - - - - -

40,000 pulses - ---------------

30,000 pulses | - - - - - - - - - - - -

20,000 pulses - - - - - - -

10,000 pulses |

Origin 10,000 30,000 50,000
pulses pulses pulses
20,000 40,000
pulses pulses
T Speed
X-Y interpola-
tion
speed
I : |
: : : Time
(1), (2), (3). (4) -
Origin (0, 0 ' ' '
ain ©.0) (10000, 10000) (30000, 30000) (50000, 50000 )

230000, 20000) (40000, 40000)

(6)
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4) Synchronous Start (Single)

X axis Synchronous
position
10,000 pulses
Speed T -
(pps) ' Time
| —_—
Y axis :
Speed ! Time
(pps) | —
Origin 1,000
pulses
4) Synchronous Start (Continuous)
X axis Synchronous  Synchronous Synchronous Synchronous
position position position position
10,000 pulses 20,000 pulses 30,000 pulses 40,000 pulses
Speed T X X - -
(pps) | . \ . Time
' ' ' ' —_—
¥ axis | | | |
Speed : : ! ! Time
(ppS) ' | ' | —_—
Origin 2,000 5,000 9,000
pulses pulses pulses
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Ladder Program Examples (C1000H, C2000H)

7(00) 253|1s _

{1 DIFU(13) — | CMP(20)
Positioning J +13(01) Always ON 6
action set #0001

Data transfer
J+13(01) J+ 13(03) 25506
—— Al,r WRIT(87) )—O J +13(08)
#125 (=)
' DM u
0 25313
J+13(02) — | ' CMP(20)
Always ON 6
- J+13(02)
#0002
25506
25506 J +13(09)
—| J +13(03) ©
(=)
25313
1 o
Data transfer _l ! CMP(20)
J+13(03) J+13(05) Always ON 6
t—F——3¥F WRIT (87) #0003
#0105 25506
DM u + 125 J +13(10)
(=)
0
J +13(04)
[ J+13(04) 20318
— | CMP(20)
Always ON 6
20508 #0004
— J + 13(05)
=) 25506
—| J+13(11)
J+13(05) J+13(07) (=)
_“ * j,f J + 13(06)
Data setting complete
J + 13(06)
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25313

il

il

+—t CMP(20)
Always ON 6
#0005

|—< > J+13(12)
)
J+13(08)

+—t MOV(21)
#0302
DMu + 251

MOV (21)
#1000
DMu + 252

MOV (21)
#1010
DMu +253

J+13(09)
|

+— MOV (21)
#0302
DMu + 251

MOV (21)
#1020
DMu + 252

J +13(09)
|

J +13(10)

MOV(21)

#1070

DMu + 253

J+13(11)

MOV(21)

#0302

DMu + 251

MOV(21)

#1080

DMu + 252

MOV(21)

#1100

DMu +253

MOV(21)

#0101

DMu + 251

MOV(21)

#1200

DMu + 252

MOV(21)

#0010

DMu +253
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7(02)
11

J+14(01) J+14(03)

X-axis origin search

DIFU(13)

J +14(01)

X-axis origin search

|1l . L
LAl Al

J+14(02)

7(08)
1

WRIT(87)

#0001

DM u + 255

0

—O

25506
_|
=)

J+14(02)

J +14(03)

J+13(12)
+—l MOV (21)
#0101
DMu + 251
MOV (21)
#1211
DMu + 252
MOV (21)
#0010
Origin set Data set DMu +253
complete complete
7(01) J + 13(14)J + 10(14) J + 13(06)
— —} I DIFU(13)
Start Origin set J +13(13)
switch complete
J+13(13) J+13(15)
+—I HF WRIT(87)
#0003
DM u + 251
0
J+13(14)

4@ J+13(14)

25506
— J+13(15)
(=)

J+14(04) J + 14(06)

Y-axis origin search

DIFU(13)

J +14(04)

Y-axis origin search

+———F WRIT(87)
#0001
DM u + 256
0
J + 14(05)
4@ J +14(05)
25506
— J +14(06)
=)
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6(04)
—|

7(03)
+—l DIFU(13)
X-axis JOG J+ 14(07)
X-axis JOG
J +14(07) J + 14(09)
| F——3F WRIT (87)
#0003
) DM u + 258
0
J + 14(08)
40 J +14(08)
25506
_| J + 14(09)
=)
7(09)
I DIFU(13)
Y-axis JOG J +14(10)
Y-axis JOG
J+14(10) J +14(12)
| F——3F WRIT(87)
#0003
! DM u + 261
0
J+14(11)

40 J+14(11)

25506

— J+14(12)
(=)

X-axis inching

J+14(13) J +14(15)

DIFU(13)

J +14(13)

X-axis inching

t—F——3#F WRIT(87)
#0002
DM u + 265
0
J+14(14)

40 J+14(14)

25506
—| J + 14(15)
=)
7(10)
I DIFU(13)
Y-axis inching J +15(01)
Y-axis inching
J+15(01) J+15(03)
t—F——3#F WRIT(87)
#0002
DM u + 267
0
J +15(02)

40 J+15(02)

25506

— J+15(03)
(=)
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7(05,
+—

X-axis deceleration stop

)

J +15(04) J + 15(06)

DIFU(13)
J + 15(04)

X-axis deceleration stop

J+15(07) J +15(09)

t—F——3#F WRIT (87)
#0002
DM u + 270
0
J + 15(05)
40 J +15(05)
25506
_| J + 14506)
=)
7(11)
+—| DIFU(13)
Y-axis deceleration stop J +15(07)

Y-axis deceleration stop

t—F——3#F WRIT (87)
#0002
DM u + 272
Q
J +15(08)
—Q J +15(08)
25506
— J +15(09)
=

7(06)
|

|
X-axis pause

J+15(10) J +15(12)

DIFU(13)

J +15(10)

X-axis pause

| F——3F WRIT (87)
#0001
DM u + 275
0
J+15(11)
40 J+15(11)
25506
—| J+15(12)
=)
7(12)
I DIFU(13)
Y-axis pause J +15(13)
J+15(18) J+15(15) Y-axis pause
| F——3F WRIT (87)
#0001
DM u + 276
[0]
J+15(14)

40 J+15(14)

25506

— J+15(15)
(=)




Application Program Examples Section 8-4

7(o|7) 25313
t+—} DIFU(13) — } READ (88)
X-axis pause release J + 16(01) #0017
Status read 1
X-axis pause release
J+16(01) J + 16%(03) 1
| F——3F WRIT(87)
#0001
DM u + 278 . MOV(21)
0 X-axis current
osition 1+5
J+16(02) p
leftmost bits 2
40 J+16(02)
MQOV(21)
25506 X-axis current 1+6
— J+16(03) position =
=) rightmost bits 3
7(13)
— | DIFU(13)
Y-axis pause release J + 16(04) MOV (21)
Vo Y-axis current 1+12
-axis pause release ey
J+16(04) J +16(06) position 4
| F——4F WRIT(87) leftmost bits
#0001
DM u + 279
Y-axis current MOV(21)
0 position 1+13
J+16(05) rightmost bits 5
40 J +16(05)
25506
— J +16(06)
(=)
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SECTION 9
Error Processing

This section covers error processing and describes the different error processing steps. The six types of errors, (hardware,
system, command/data, communications, program, and wiring errors) and their unique error codes are discussed in detail.

9-1  ProcedUre . ...ttt e e 190
9-2  Basic Troubleshooting ... ... ... ... .ot 190
9-3  Hardware EIrors . ... ... . e e 190
9-4  System EITOTS . . ..ot e 190
9-5  WIring Brrors ... ..o e 190
9-6 Command/Data Errors . ... ... ...t e e e 191
9-7 Communications Errors .. ... ... ... it e e e 191
9-8  Program EITOTS ... ..o e 191
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Command/Data Errors

Section 9-6

9-1

9-3

9-4

9-5

190

Procedure

[\ — | Hardware error

Error occurs

U — | Wiring error » | Correct wiring. |———

Error processing is facilitated by the ERROR indicator on the Position Control
Unit. The following figure describes the different error processing steps. The
six types of errors (hardware errors, system errors, command/data errors,
communications errors, program errors, and wiring errors) are further classi-
fied by their unique error codes (Refer to Appendix C). In addition, the ER-
ROR indicator on the Position Control Unit lights when there is a system error
or command error and flashes when there is a communications error. When
a hardware error occurs, the RUN indicator turns off or all four of the indica-
tors flash.

Replace defective part.| ——— [\

\J

— | System error » | Correct cause of error. |—>
o
Command or f 3
» » | Transfer correct S
data error command or data. > 5
w

—_— | Communications error |—> Execute ERST. | —— »
— | Program error = | Correct program.| ——»

-

Basic Troubleshooting

1,2, 3...

If an error occurs, the following general procedure should be used.

1.  Check the indicator status on the Position Control Unit front panel and
the flag status.

2. If possible, determine the cause of the error. Check the error code.

3. Correct the cause of the error.

4. Reset the Position Control Unit (ERST).

Hardware Errors

Caused by defective components or electrical noise within the NC222-E.
Hardware errors are assigned error codes 00 through 03 (See Appendix C).
They include RAM errors, common RAM errors, gate array errors, COMB
errors, bus errors, EEPROM verification errors, and watchdog timer errors.
When a hardware error occurs, correct any wiring problems that produce
electrical noise, or replace the defective components.

System Errors

Caused by factors such as servo selection, problems during operation, and
so on. System errors are assigned error codes 10 through 13 (See Appendix
C). Possible problem areas include the workpiece travelling beyond the CW
or CCW limit switch or error counter overflow. These errors are cleared by
correcting the cause of the problem.

Wiring Errors

Caused by faulty wiring such as reversed or disconnected wiring. Wiring er-
rors are assigned error codes 20 through 23. These errors are cleared by
correcting the faulty wiring.
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9-6 Command/Data Errors

Caused by PC commands. Command errors are further classified as OP
code errors with codes 30 through 36, operand errors with codes 40 and 41,
and data errors with codes 50 through 61 (See Appendix C). Possible prob-
lem areas include incorrect command or data format, commands received at
the wrong time (e.g., SRT before ORG), and undefined data.

9-7 Communications Errors

Caused by abnormal data communications with Peripheral Devices such as
the Teaching Box. Communication errors are assigned error codes 70
through 79 (See Appendix C). Problem areas are parity errors, framing er-
rors, and overrun errors. These errors are cleared by ERST.

9-8 Program Errors

Caused by errors in the PC program, such as the number of words trans-
ferred by WRIT(87) exceeding 127. The error code is 80. A program error
can be cleared by correcting the program.
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SECTION 10
Teaching Box Operations

This section covers Teaching Box operations, including key operations, PC contents and permitted settings, and error
codes are discussed in detail.

10-1 Features and System Configuration ........... .. .. .. . . ... 194
10-1-1  Features ... .cvnent ettt e et e e e et e e ettt 194
10-1-2  System Configuration .. ......... ... i 194

10-2 Nomenclature and Functions . .......... ... . i 195
10-2-1 Nomenclature . ...... ... i i 195
10-2-2 Key Functions . .. ...t e e 196

10-3 Teaching Box Operations . ......... .. ..., 196
10-3-1 Operational FIow .. ... e 196
10-3-2 DIP Switch Settings . ... ... i 197
10-3-3 Password Input .. ... 197
10-3-4 Initial Operation (Mode Selection) .......... ... ... .. 197
10-3-5 Returningto Main Menus . ... ... . i 198

10-4 Table of Operations . . . ... ..ottt ettt e e e e e e 199

10-5 AXiS Selection .. ..ot 203

10-6 Data Clear . .. ..ottt e e e e 203

10-7 Address SEttings . .. ..ottt e 207

10-8 Writing PCU Data . . . ...ttt e e e e 207

10-9 Reading PCU Data . ... ... . e 225

10-10 Inserting Positioning ACtiONS . ... .. ...ttt i 233

10-11 Deleting Positioning Actions . ........ ... .. 235

10-12J08@ING . . o vttt ettt e e e 236

10-13InChing . ..o e 237

10-14Teaching . ... oottt e e e e e e e e 239

10-150rigin Search ... ... e 241

10-16 Start, Home Shift Start .. ... e e e e 242

10-17 Monitorand Override ........ .. i i i i 244

10-18 Change Current POSItion . ... ... ...t i e e 246

10-19 Deceleration StOp . ..o oottt e 248

10-20 EMEIgency StOP . . vttt ettt e e e e e e e e 248

10-21 Setting OUT1 and OUT2 Outputs . ......oouniinii i 249

10-22 Writing PCU Data to EEPROM . .. ... ... i e 249

10-23 Reading PCU Data from EEPROM ....... ... . . . . . .. 250

10-24 Error Displays . . .ottt e e 251

T0-25 ReSEtING . o o oot e 252

10-26 PCPIOtECt . .ottt e e e 252

10-27 External Input Protect .. ... .. . 253

10-28 Command Tracing . ... .. ..ottt et e e e 253

10-29 Servomotor Free . ... ..o 255

10-30 PCU Data Contents and Permitted Settings ........... .. .. .. .. ... 256
10-30-1 Error Code Displays and Error Processingon NC222 ..................... 260
10-30-2 Coding Sheet for NC222 ... ... . it i e 263
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10-1
10-1-1

Versatile Message Display

Features and System Configuration

Features

Conversational Type

Easy-to-see Error Indicator

Connecting to a Variety of

Position Control Units

The C500-TU002 Teaching Box displays 32 characters on two lines, 16 char-
acters per line. Two axes are displayed at the same time for two-axis control.

The C500-TU002 Teaching Box is a user-friendly, conversational type model.
Anyone can operate the Teaching Box by following the menus.

The C500-TU002 Teaching Box displays error codes for operational errors
such as a hardware error, program setting error, etc., thus minimizing opera-
tional mistakes.

The C500-TU002 Teaching Box connects to the C500-NC222, C500-NC221,
C500-NC111(-V1), C500-NC103, and C500-NC121 Position Control Units by
setting the pins of the DIP switch on the rear panel of the C500-TU002
Teaching Box.

10-1-2 System Configuration

194

C500-TU002 Teaching Box C500-NC222-E
for Position Control Unit

TU002

SYSMAC C-series
C1000H

C2000

C2000H

CV500

CV1000

CV2000
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10-2 Nomenclature and Functions

10-2-1 Nomenclature

TU002

LCD display for NC
data and monitoring

D Buzzer volume adjustment lever

)

CvERG [DEC [ERR

~ —— | Operation keys

Numeric keys

3 [ 4 | Jogging and inching keys
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10-2-2 Key Functions

10-3 Teaching Box Operations
10-3-1

196

Key Function

EMERG Stops positioning immediately.

DEC STOP Stops positioning gradually.

ERR CLR Resets to clear the error status of the NC221 or NC222.

CHG Changes positioning data to the present value.

MON Monitors axis operation.

SHIFT Used in combination with another key to change
functions.

HOME Returns to the initial display.

Right and Left Moves the cursor.

DEL/INS Inserts or deletes positioning data.

ON/OFF Turns control output signals ON or OFF.

+/- Sets the + or — of the coordinate of positioning data.

SET Sets a mode under a menu.

WRITE Writes data that has been set.

Up and Down Scrolls the screen.

SPEED/TEACH Sets speed data.
Executes teaching.

ORG SRCH Moves an axis to the origin.

START Starts positioning for the specified address.

CLR Clears NC data that has been set.

Numeral Sets data.

Arrow Executes jogging and inching in the specified direction.

Note The EMERG Key of the C500-NC221-E and that of the C500-NC222-E are
different in function. The EMERG Key of the C500-NC221-E stops position-
ing by making the voltage output of the C500-NC221-E to be 0 and the pres-
ent value will be lost. On the other hand, the EMERG Key of the
C500-NC222-E stops by discharging the accumulated value of the deflection
counter of the C500-NC222-E and the present value will not be lost.

Operational Flow
Before operating axes with the Teaching Box with the C500-NC222-E, follow

1,2, 3...

Note

the procedure below.

1. Set pin 1 of the internal DIP switch to ON and pins 2 through 8 to OFF.

ON
OFF

12 3 45 6 7 8

Connect the Teaching Box to the C500-NC222-E and turn on the Teach-

Select the Operating mode.

Establish the origin (origin search or current position setting)

2.
ing Box.
3. Input a password.
4.
5. Clear the previous data.
6. Input new data.
7.
8. Start operation.

The main menu and the DIP switch settings of the C500-NC222-E are the
same as those of the C500-NC221-E.
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10-3-2 DIP Switch Settings
Refer to the following table for the settings of the DIP switch.

Pin Setting

1 Set to ON when connecting the Teaching Box to the C500-NC221-E or
C500-NC222-E.

2 Set to ON when connecting the Teaching Box to the C500-NC111-EV1.
3 Set to ON when connecting the Teaching Box to the C500-NC103-E.

4 Set to OFF.

5,6 | Not used.

7, 8 | For system use. Be sure to set these pins to OFF.

Note 1. If more than one pin out of pins 1 to 4 is set to ON, only the setting of the
pin with the smallest number is effective.
2. The initial screen of the Teaching Box for the C500-NC222-E and that for
the C500-NC221-E are the same. If the C500-NC222-E is used, press the
CLR key after the initial screen appears and continue Teaching Box op-
erations.

10-3-3 Password Input

The Teaching Box has a password function to insure safe operation. The
password function prevents the Teaching Box from being operated by acci-
dent. It also prevents the operation of the Teaching Box by a third person.

It is necessary to input the user’s own password into the Teaching Box before
any key operation when the Teaching Box is turned on, is installed, or when
the Teaching Box is in Protect mode.

Operational Flow The following main menu appears when the Teaching Box is turned on.

NC222 SELECT

Press the CLR key and input the password.

cLr || PASSWORD!
TEACHING MODE
ST PROG DEBUG MON

TEACHING MODE
PROG DEBUG MON

Teaching Box Protect Setting

Press the SHIFT key and then MON key and input the password.

PASSWORD!

Teaching Box Protect Input the password.
Cancel

PASSWORD!

TEACHING MODE
SHIFT PROG DEBUG MON
10-3-4 Initial Operation (Mode Selection)

Before setting a value with the Teaching Box, select the Teaching mode. The
Program, Debug, or Monitor mode can be selected after selecting the Teach-
ing mode.
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Operation Description

Modes and Functions

Move the cursor with the Left or Right key and select the mode to be set.

TEACHING MODE
PROG DEBUG MON

_ || TEACHING MODE
PROG DEBUG MON

SET

Values can be set in Program mode.

Mode Function

PC commands

Program

All operations are enabled.

All commands are enabled.

Debug Only debugging is enabled. All commands are enabled until
PC Protect turns ON.
Monitor Monitors axis operations. All commands are enabled.

10-3-5 Returning to Main Menus

To return to one of the main menus from any other display, follow the proce-

dure below.

Key Operation and Displays

Any display | AD-100 II’)OS
_AD—100PPOS
— I
LR X MODE SELECTED
AD 100
@
SET MODE SELECT
AXIS ERR OUT FUN
(©)
vome | TEACHING MODE
PROG DEBUG MON

Operation Description
1,2,3.. 1.
the CLR key.

2.  Move to the Operating mode (mode select) menu by pressing the

Move to the Edit (X mode) menu by pressing the HOME key followed by

HOME key following by the SET key.

3. Move to the initial (Teaching mode) display by pressing the HOME key

twice.
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10-4 Table of Operations

The following table summarizes operations described in detail in the following
pages. Each term enclosed in a dotted box indicates the operation prior to
the key sequence shown. When inputting numerical data, 0’s for the leftmost
digits do not need to be entered, e.g., to input the number 00002, press the

(Block clear)

“2” key only.
Operation Function Available mode Basic Operating Procedure Page
name Debug | Monitor | Program
Axis Selects X axis, | No No Yes — — 203
selection Y axis, or X
and Y axes (X, Y, Xand Y)
from a menu.
Data all Clears all data | No No Yes (X and) 203
clear selected. 'Menu | — [Clear axis | —[ Shift
' selection JT selection Clear
|
(All clear)
Clears a block ‘Menu |
of X-and Y- ' selection !
axes
parameters,
positioning X, Y, XY)
actions, dwell Clear axis : _ Position-
time, ﬁ select % ing action
acceleration/de
celeration
times, (X, Y, XY)
synchronization | Slear axis |, [Clear |, farame
positioning
actions, and
zone data. X, Y, XY)
Cl i : w
of Slear@is |, [hit] [Glear || 212
X, Y, XY)
% Clear axis % 7 Accelera-
select i
tion time
X, Y, XY)
Clear axis - _ Synchro-
% SeleCt % ;Lz;::gz_
ing action
X, Y, XY)
| Slear axis |, [Clear | Zone
X, Y, XY)
Clear axis - _ Speeds
D ootoct T
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Operation Function Available mode Basic Operating Procedure Page
name Debug | Monitor | Program
Data clear | Clears the data | No No Yes ‘Menu . — [Firstad- | = [0] to 203
in a range ‘ jon L
betweer? ' selection ! } dress set (Three digits)
designated
start and end
addresses.
Write | — [Endad- |— [0] to [9
dress set | (Three digits)
L T
(Address clear)
Address Sets a No No Yes ' Select | - 207
settings designated ' Axis menu '
address. | |
L @ to @
(Three digits)
Writing PCU | Writes PCU No No Yes Read  _, [PCUdata |_, [Write 207
data data to the PCU data input
pPCU memory. | | | [ /F
Reading Reads the No No Yes ' Address set ———— 225
PCU data contents ofthe | | | [T 77777 j\ L j\
PCU memory. ' Select Axis |
.menu
Inserting Writes a No No Yes Read | _, [Del | _. o 233
positioning | positioning PCU data ' Ins
actions actontoa | | | |
designated
address and @
moves the prior | PCU data input | — | Write |
positioning T
actions written ﬂ\
at and beyond
that address The DEL/INS key is effective for inputting and
successively displaying the first positioning action.
back one
address each.
Deleting Deletes the No No Yes Read . _. [Shift Del 235
positioning | positioning PCU data ' Ins
actions actonata | | | [
designated
address and L
shifts prior
positioning
actions past The DEL/INS key is effective for displaying the
that address first positioning action.
successively up
toward the
designated
address.
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Operation Function Available mode Basic Operating Procedure Page
name Debug | Monitor | Program
Jogging and | Jogging and No No Yes ' Select Axis « — — 236
inching inching are ' menu ' and
executedon | | | 777000007 237
the axis
selected in Axis
mode.
Teaching Writes a No No Yes Setaddress @ — [Lleam-| — [Jog- 239
positon | | | [ ing ging
designated
through a JOG
operation to the Pulse
designated feed
positioning
action address.
[ Write |
@ ) - l
Origin Moves an axis | No No Yes ' Select Axis | — [ Origin 241
search to the origin. 'menu ! search
Origin search is not possible while the ERR,
OUT, or FUN menu is selected.
Start, home | Performs No No Yes " Select Axis | 242
shift start positioning for ' menu ! >
adesignated | | |
address.
[ Shift | + [Start |
(Home shift)
Start home shift is not possible while the ERR,
OUT, or FUN menu is selected.
Monitor and | Monitors the No No Yes Select | — = 244
override current Axis menu '
positon, | | | [T 77 (At the time of over-
current ride display)
address, M
code, and dwell - N
time speed Write @ to @
override and \L
performs _
override _
changes. (override) |
Override is effective in Program mode only.
Change Changes the | No No Yes Select | — 246
current current position Axis menu '
position totheinput | | | [
value.
Present value — | Write
input
Decelera- Decelerates to | No No Yes ' Select . — | Startop- . — [Decelera- 248
tion stop a stop for axes ' Axis menu ! ' eration ! tion stop
selectedunder | | | |
the Axis menu.
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Operation Function Available mode Basic Operating Procedure Page
name Debug | Monitor | Program
Emergency | Immediately No No Yes (Any dis- . — [Startop- | — [Immediate | | 248
Stop stops the axes ' play ! eration stop
selectedinAxis | | | |~
mode.
Setting Outputs OUT1 | No No Yes ‘Select | —[Select — [ON/OFF | | 249
OUT1and |and OUT2. ' OUT w OUT1/0UT2
OouT2 ‘menu ! menu
Outputs (OUT1, OUT2)
Writing PCU | Writes No No Yes . Select FUN . — [ Select - 249
data to positioning ' menu EEPROM and
EEPROM |actions, | | | oo 250
and reading | parameters, g\élslrgolrzyEcg;aé,M)
PCU data and speeds to ’
from the EEPROM
EEPROM and reads READ/ —» | Setting
these values WRITE
from the
EEPROM.
Error Displays the No Yes Yes ' Select FUN 251
displays contents of the ' menu
PCUserror. | | | T
An error message is automatically displayed
when an error results.
Resetting | The PCU’s Yes Yes Yes Errorre- | — [Resetting | — |Clear | 252
error is reset. sults
PC protect | PC and Yes No No 'Select | — [Select debug- 252
external inputs 'mode ging mode
are protected. (PC, EXT, trace)
. row
OFF
Command | The I/O Yes No No "Select . —» [ Select debug- 253
tracing statuses of the ' mode ging mode
XandYaxes | | | P00
and the OP (PC, trace)
code are
displayed. \% -
Servomotor | Sets a No No Yes ' Select FUN | — [ Servo se- S 255
free designated axis 'menu lected
}gcieg\:omotor (Memory clear,
servo EEPROM)
servomotor
free.
Select Axis | — | Select ser-
menu vomotor
X, Y) (Free, lock)
N
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Note To change the values that have been already set, execute a reading PCU
data operation, press the CLR key to clear the displayed items, and input
new values.
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10-5 Axis Selection

It is necessary to select the X axis, Y axis, or X and Y axes under the Axis
menu before setting PCU data or positioning.

Available Modes

Monitor Debug Program

No No Yes

Basic Operating Procedure

(] (3]
<«

TEACHING MODE
PROG DEBUG MON

Key Operations and Display changes

MODE SELECT
AXIS ERR OUT FUN

ASIX SELECT

ST Xy xy

ASIX SELECT
XY XY

ASIX SELECT
XYXY _

aja

XY MODE SELECTED

SET]'AD 100

Use the Right or Left keys to select the X axis, Y axis, or X and Y axes from
the menu. If the X axis is selected, only data settings for the X axis can be
made. If the Y axis is selected, only data settings for the Y axis can be made.
If the X and Y axes are selected, both X and Y axes’ data settings can be
made.

10-6 Data Clear

Data clear operations includes all clear, block clear, and address clear opera-
tions. To correct values already set or to write new values to the Position
Control Unit's RAM, do the following.

Available Mode

Monitor Debug Program

No No Yes

Basic Operating Procedure
(X, Y, or XY speed)

—~ | Select axis .

to be cleared

N[

Key Operation and Displays
All Clear

MODE SELECT
AXIS ERR OUT FUN
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_ | _ ) _ ) MODE SELECT
AXIS ERR OUT FUN
se7| FUNSELECT
MCLR ROM SERBO
se7| DATA CLEAR
ALL BLK AD
ser| ALL DATA CLEAR
XY XY
se7| ALLDATA CLEAR
X_
[ ALL DATA CLEAR
SHIFT|| OLR || ¥ ¥'xy
oLr || DATA CLEAR
ALL BLK AD
* The all clear operation clears the contents of positioning actions, parame-
ters, dwell times, acceleration and deceleration times, synchronization posi-
tioning actions, zone data, and speeds for the X axis or the contents of
positioning actions, parameters, dwell times, acceleration and deceleration
times, synchronization positioning actions, zone data, and speeds for the Y
axis of the PCU.
* Use the Right or Left keys to select the axis whose data items are to be
cleared and press the SET key to execute.
Block Clear

204

a

SET

(4] (3

SET

SET

SHIFT|| CLR

SHIFT|| CLR

SHIFT|| CLR

SHIFT|| CLR

SHIFT|| CLR

MODE SELECT
AXIS ERR OUT FUN

MODE SELECT
AXIS ERR OUT FUN

FUN SELECT
MCLR ROM SERVO

DATA CLEAR
ALL BLK AD

DATA CLEAR
ALL BLK AD

POS DATA
CLEAR XY XY

POS DATA
CLEAR X

PARAMETER DATA
CLEAR X

DWELTIME
CLEAR X

ACC/DCC PTN
CLEAR X

SYNC-DATA
CLEAR X

HEEEE

ZONE-DATA
CLEAR X
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Basic Operating Procedure

Operation Description

Address Clear

SPD DATA
ST CLEAR XY

DATA CLEAR
SHIFT ALL BLK AD

Select the
menu

Select the axis

— |SHIFT| | CLR |
to be cleared J L I

Select the axis | , [gyiFm] CLRI
to be cleared J L

Positioning action (X/Y/XY)

Parameters (X/Y/XY)

Select the axis

to be cleared CLR

Dwell time (X/Y/XY) — [SHlFT

Select the axis [ CLR

Acceleration and deceleration time (X/Y/XY) to be cleared SHIFT]

Synchronization positioning action (X/Y/XY) to be cleared SHIFT]

CLR

Zone data (X/Y/XY) Select the axis [

— |SHIFT]
to be cleared )

T
|

CLR

],
],
oa ) |
],
],

Select the axis [

Select the axis [ A

(XY) tobe cleared | SHlF-I:

* The block clear operation clears a block of positioning actions, parameters,
dwell times, acceleration and deceleration times, synchronization position-
ing actions, zone data, speeds of the X axis, the positioning actions, param-
eters, dwell times, acceleration and deceleration times, synchronization
positioning actions, zone data of the Y axis, and common speeds of X and
Y axes.

* By pressing the Down key, the next value will be displayed without clearing
the previous value.

* To clear an axis, select the axis with the Right or Left keys and press the
SET key to execute.

* If the X axis is selected, the parameters, dwell times, acceleration and de-
celeration times, synchronization positioning actions, and zone data of only
the X axis can be cleared.

* Similarly, if the Y axis or XY axis is selected, the values of only the selected
axis or axes can be cleared.

MODE SELECT
AXIS ERR OUT FUN

MODE SELECT
— — —
| AXISERROUTFUN  _
FUN SELECT
MCLR ROM SERVO

SET

DATA CLEAR

SET] ALLBLK AD
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Basic Operating Procedure

Operation Description

DATA CLEAR
— —
ALL BLK AD

CLEAR AD
FROM 0TO 0_

CLEAR AD
FROM100 TO 0

CLEAR AD
FROM100 TO 0

M
G

CLEAR AD
FROM100 TO200

|SHIFT CLR

CLEAR AD
FROM 0TO 0

CLR

DATA CLEAR
ALL BLK AD

Select

the menu

]

dress

L Set the first ad-

00

o] -

Set the end
address

) () 9=

(3 digits)

N

* By inputting the first address and end address both in three digits, the val-

ues existing between the first address and end address will be cleared.

are cleared.

able address ranges of the data items.

* In the above example, the values existing between addresses 100 and 200

* Refer to the following table for data items that can be cleared and the avail-

Axis X axis Y axis
Data item
Positioning action 100 to 399 500 to 799
Parameter 400 to 420 800 to 820
Dwell time 450 to 459 850 to 859
Acceleration and deceleration 460 to 469 860 to 869
time
Synchronization positioning 470 to 479 870 to 879
action
Zone data 480 to 487 880 to 887
Speed 900 to 999

Note An error will result if a improper address range is designated.
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10-7 Address Settings

Available Mode

Basic Operating Procedure

Key Operation and Displays

Address settings are required for writing, reading, inserting, or deleting val-
ues.

Monitor Debug Program

No No Yes

[ Axis menu| — [ Address | @ to @

Operation Description

(XIYIXY)
<7 | MODE SELECT
AXIS ERR OUT FUN
AXIS SELECT
5T x vy xy
<=7 || X MODE SELECTED
AD 100 _
(5 ) XMODE SELECTED
AD 123 B

* Select the axis from the Axis menu with which the address desired will be
set.

* When the address is input in three digits, the address is displayed.

* No value is displayed by only setting the address. Press the Down key to
display the value of the address that has been set.

PCU data settings must start from address 100.

10-8 Writing PCU Data

Available Mode

Basic Operating Procedure

This operation is used to write to the memory the contents of parameters,
positioning actions, dwell times, acceleration and deceleration times, syn-
chronization positioning actions, and zone data for the X axis and the con-
tents of parameters, positioning actions, dwell times, acceleration and decel-
eration times, synchronization positioning actions, zone data, and speeds for
the Y axis.

Monitor Debug Program
No No Yes
Read PCU — Input PCU
data data
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Example of X-axis Data with No Interpolation

Address Data
200 Positioning action =77777777
Speed address 01
M code 99
Dwell time address 2
Acceleration and deceleration address 2
Positioning action type ABS
Positioning pattern 1
Positioning enabled/disabled 1
Synchronization start enabled/disabled 0

Key Operation and Displays
Positioning Action of X Axis

MODE SELECT
AXIS ERR OUT FUN

AXIS SELECT

5T x vy xy

X MODE SELECTED

SET] AD 100

X MODE SELECTED
AD 200

an

AD-200 POS
(U

AD-200 POS
TT7TTTT77P

HEE

Press . eight times.

AD-200 POS
=T77777777P

AD-200 SPD
AD 0

AD-200 SPD
AD 1

AD-200 M—-CODE

WRITE
0

AD-200 M—-CODE
99

a

AD-200 DWELTIME
AD 0

AD-200 DWELTIME
AD 2

AD-200 ACC/DEC
PTN 0

AD-200 ACC/DEC
PTN 2

AD-200 POS
TYPE  ABS

0HEBEBAELBAL
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AD-200 INTERPOL
0:NO 1:YES 0

AD-200 POS
PTN 0

AD-200 POS
PTN 1

AD-200 POS
0:NOP 1:0PO0

AD-200 POS
0:NOP 1:0P1

AD-200 SYNC-STA
0:NOP 1:0PO0

AD-201 POS
(U

= = = = =
|2||2||4||2||4||2||2|
o m m o o

* After setting addresses or reading data from the addresses set, data can be
written to the addresses. When writing data to the addresses for the first
time, execute data all clear, select the axis, set the addresses, and start
writing the data.

* Write a single positioning data value per address. The single positioning
data includes a positioning action, speed address, M code, dwell time ad-
dress, acceleration and deceleration address, positioning action type, posi-
tioning pattern, positioning action, positioning action enable or disable, syn-
chronization start enable or disable.

* When changing the values that has been already written, press the CLR
key so that the values will be cleared.

* If the positioning action is set to disabled, the positioning action in the des-
ignated addresses will be treated as NOP and the values in the designated
addresses cannot be used for positioning.

* In the above example, the X axis’ positioning action is written. The corre-
sponding Y axis’ positioning action can be written in the same way.

* Refer to 10-30 PCU Data Contents and Permitted Settings for the contents
of the X and Y axes positioning action and setting ranges.

* The above key operation display is in pulse units.

Example of Straight Line Interpolation Positioning Action Write

Y axis

200 Interpolation end point

100
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O
X-axis Data Y-axis Data
address address
200 Positioning action 200 | 600 Positioning action 200
Speed address 01 Speed address
M code 22 M code
Dwell time address 1 Dwell time address
Acceleration and deceleration address 1 Acceleration and deceleration address
Positioning data type ABS Positioning data type ABS
Positioning pattern 0 Positioning pattern
Interpolation positioning action Interpolation end Interpolation positioning action Interpolation end
point point

The following table lists enabled and disabled fields for corresponding X- and
Y-axis’s positioning actions during straight line interpolation. Disabled data

items will be ignored.

Key Operation and Displays

Straight Line Interpolation Positioning Action of X Axis

210

Field Positioning Positioning
action of X action of Y
axis axis
Positioning action Enabled Enabled
Speed address Enabled Disabled
M code Enabled Disabled
Dwell time address Enabled Disabled
Acceleration and deceleration data address Enabled Disabled
Positioning data type Enabled Enabled
Positioning pattern Enabled Disabled
MODE SELECT
éXIS ERR OUT FUN
AXIS SELECT
5T x Y xyY
SET X MODE SELECTED
AD 100 _
1| X MODE SELECTED
on) 2 e JLe 250 ]
l AD-200 POS
0P ~
5 0 AD-200 POS
200P _
WRITE AD-200 SPD
AD 0 _
| AD-200 SPD
AD 1 _
| AD-200 M-CODE
WRITE| 0
5 5 AD-200 M-CODE
22 _
WRITE AD-200 DWELTIME
AD 0
| AD-200 DWELTIME
AD 1
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Operation Description

= = = = = = =
|z| - |z||2||2||4||2||2||4||2|
m m m m m m m

AD-200 ACC/DEC
PTN 0

AD-200 ACC/DEC

PTN 1
AD-200 POS
TYPE  ABS

AD-200 INTERPOL
0:NO 1:YES 0

AD-200 INTERPOL
0:NO 1:YES 1

AD-200 INTERPOL
0:END 1:CIRC 0

AD-200 POS
PTN 0

AD-200 POS
0:NOP 1:0P 0

AD-200 POS
0:NOP 1:0P1

AD-201 POS
(U

* After setting addresses or reading data from the addresses set, data can be

written to the addresses.

* Specify address 200 of the X axis to write a straight line interpolation posi-

tioning action.

* In the above example, the X axis’ positioning action is written. The corre-
sponding Y axis’ positioning action can be written in the same way.

* If straight line interpolation positioning action is written to the address of the
X axis, the same data must be written to the corresponding address of the

Y axis, otherwise an error will result when starting the axes.
* The above key operation display is in pulse units.

* No synchronization start enabled/disabled setting is possible for interpola-

tion positioning actions.

Example of Circular-arc Interpolation Positioning Action Write

Y axis

200 - -

100 |— _Circular arc
intermediate

***** Interpolation end point

100 200 X axis

* Circular arc center

Current position
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Specifying Circular-arc Center

Dwell time address

Acceleration and deceleration address 1

Positioning action type ABS

Positioning pattern 0

Interpolation positioning action interpola-

tion end point

Kind of X-axis Field Y-axis Field
data address address

Data of arc | 200 Positioning action 200 | 600 Positioning action 100

center Speed address 01 Speed address
M code M code
Dwell time address 1 Dwell time address
Acceleration and deceleration address--- Acceleration and deceleration address---
Positioning data type ABS Positioning data type ABS
Positioning pattern Positioning pattern
Interpolation positioning action  Circular Interpolation positioning action Interpola-
arc center tion center
Arc direction cw Arc direction

Data of 201 Positioning action 200 | 601 Positioning action 200

ig;zrpolation Speed address 01 Speed address
M code 22 M code
Dwell time address 1 Dwell time address
Acceleration and deceleration address 1 Acceleration and deceleration address---
Positioning data type ABS Positioning data type ABS
Positioning pattern 0 Positioning pattern
Interpolation positioning action Interpola- Interpolation positioning action Interpola-
tion center tion end

Starting with Circular-arc Intermediate Point

Kind of X-axis Field Y-axis Field
data address address

Data of arc | 200 Positioning action 100 | 600 Positioning action 100

center Speed address 02 Speed address -
M code M code ---
Dwell time address Dwell time address ---
Acceleration and deceleration address 2 Acceleration and deceleration address---
Positioning action type ABS Positioning action type ABS
Positioning pattern Positioning pattern
Interpolation positioning action Interpola- Interpolation positioning action Interpola-
tion intermediate point tion center

Data of 201 Positioning action 200 | 601 Positioning action 200

igrt“e;rpolation Speed address Speed address -
M code 22 M code ---

Dwell time address -—

Acceleration and deceleration address---

Positioning action type ABS

Positioning pattern

Interpolation positioning action interpola-
tion end point

212

* The interpolation positioning action of a circular arc can be designated with
either the arc’s center and its interpolated end point or the arc’s intermedi-
ate point and its interpolated end point.

* The addresses of the circular-arc center and its interpolated end point data
are designated with the following formula.
Y axis address = X axis address + 400
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Specify the arc’s center first and then the interpolated end point or the arc’s
intermediate point first and then its interpolated end point.

X axis
—— 200 Arc center
201 End of interpolation
One pair
Y axis
—> 600 Arc center
—— 601 End of interpolation

The following table lists enabled and disabled fields for corresponding X- and
Y-axes’ positioning actions during arc interpolation. Disabled data items will

be ignored.
Field Positioning action of X axis Positioning action of Y axis
Circular-arc | Circular-arc | Interpolated | Circular-arc | Circular-arc | Interpolated
center intermediate | end point center intermediate | end point
point point
Positioning action Enabled Enabled Enabled Enabled Enabled Enabled
Speed address Disabled Enabled Enabled Disabled Disabled Disabled
M code Disabled Disabled Enabled Disabled Disabled Disabled
Dwell time address Disabled Disabled Enabled Disabled Disabled Disabled
Acceleration and Disabled Enabled Enabled Disabled Disabled Disabled
deceleration data
address
Positioning data type Enabled Enabled Enabled Enabled Enabled Enabled
(ABS/INC)
Positioning pattern Disabled Disabled Enabled Disabled Disabled Disabled
(Pattern 0/1)
Arc direction (CW/CCW) | Enabled Disabled Disabled Disabled Disabled Disabled
Key Operation and Displays
Circular-arc Interpolation Positioning Action of X axis
MODE SELECT
AXIS ERR OUT FUN
AXIS SELECT
5T x vy xy
SET X MODE SELECTED
AD 100 _
]| X MODE SELECTED
Los] e e e 30" ]
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214

an

an

a

2
B
5
m

AD-200 POS
E (1)

AD-200 POS
E 200P

AD-200 SPD
AD 0

AD-200 M-CODE
0

AD-200 DWELTIME
AD 0

AD-200 ACC/DEC
PTN 0

AD-200 POS
TYPE 0

AD-200 POS
TYPE ABS

AD-200 INTERPOL
0:NO 1:YES 0

AD-200 INTERPOL
0:NO 1:YES 1

AD-200 INTERPOL
0:END 1:CIRC 0

AD-200 INTERPOL
0:END 1:CIRC 1

AD-200 CIRC POS
0:MID 1:CENTERO

AD-200 CIRC POS
0:MID 1:CENTER1

AD-200 COURCE
0:CW 1:CCW 0

AD-200 POS
PTN 0

AD-200 POS
0:NOP 1:0PO0

AD-200 POS
0:NOP 1:0P1

AD-201 POS
(U

AD-201 POS
200P

AD-201 SPD
AD 0

AD-201 SPD
AD 1

AD-201 M-CODE
0

HOUHHEDAAUBHENEHHHHHEHE

AD-201 M—-CODE
22
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Operation Description

AD-201 DWELTIME

AD 0 _
AD-201 DWELTIME
AD 1 _
AD-201 ACC/DEC
PIN 0 _
AD-201 ACC/DEC
PIN 1 _
el AD-201POS
TYPE  ABS

AD-201 INTERPOL

WRITE)l 0:NO 1:YES 0

AD-201 INTERPOL
0:NO 1:YES 1

AD-201 INTERPOL
0:END 1:CIRC 0

AD-201 POS
PTN 0

AD-201 POS
0:NOP 1:0PO0

AD-201 POS
0:NOP 1:0P1

AD-202 POS
(U

* After setting addresses or reading data from set addresses, data can be
written to the addresses.

* Specify address 200 of the X axis to write circular-arc center data.
» Write the arc’s interpolated end point data to address 201 of the X axis.

* In the above example, the X axis’ positioning action is written. The corre-
sponding Y axis’ positioning action can be written in the same way.

* |f arc center data or arc intermediate point data is written to the address of
the X axis, the same data must be written to the corresponding address of
the Y axis, otherwise an error will result when starting the axes.

* The above key operation display is in pulse units.
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Example of X-axis Parameter Data

216

Note

Address Data
400 Unit setting pulse
401 Pulse rate 1
402 Rotation direction +
403 Encoder type - - X4
404 Gain 24
405 In-position 10
406 Backlash compensation 100
407 Stroke limit (+) 9999
408 Stroke limit (-) 9999
409 Zone setting 100, 100
410 Home shift 1000
411 Maximum speed, speed coefficient 10000, 5
412 Teaching Box speed 1, 1, 1000
413 Search direction 0
414 Origin compensation 10
415 High origin search speed 2000
416 Origin search acceleration and deceleration 1
417 Low origin search speed 1000
418 External deceleration stop 1,1,100
419 Wiring check 1, 10, 100
420 Error counter capacity 0,0, 512

* After setting addresses or reading data from the addresses set, data can be

written to the addresses.

* Refer to 10-30 PCU Data Contents and Permitted Settings for the contents
of the X and Y axes parameter data and setting ranges.

* In the above example, the X axis’ positioning action is written. The corre-
sponding Y axis’ positioning action can be written in the same way.

* The following positioning actions will be displayed if MM or INCH is se-

lected as the unit.

* The following speed data will be displayed if MM or INCH is selected as the

MM +10000.000M

INCH +10000.0001
unit.

MM 10000.000MS

INCH 10000.000IS

Overflow data causes the following display.

OVER M

OVER 1

To change the values that have been already set, execute a reading PCU
data operation, press the CLR key and clear the displayed items, and input

new values.
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Key Operation and Displays

X-axis Parameter Data

The following data items can be set in pulses, millimeters, or inches as X-axis

parameters.

* Stroke limit (+)

* Stroke limit (<)

* Home shift

* Maximum speed

* Teaching Box speed

* Origin compensation

* Origin search high speed

* Origin search low speed

* Number of deceleration stop pulses
* Zone setting (in pulses only)

* Backlash compensation (in pulses only)
* In-position (in pulses only)

* Error counter (in pulses only)

MODE SELECT
AXIS ERR OUT FUN

AXIS SELECT

T x Yy xy

X MODE SELECTED

SET] AD 100

]| X MODE SELECTED
AD 400

G

—_—
o
\

AD-400 X-UNIT
PULSE MM INCH

&

AD-401 X-PULSE
RATE 0.0000

(]
m
—

AD-401 X-PULSE

CLR| RATE 0

AD-401 X-PULSE
RATE 1

AD-402 X-MOTOR

WRITEL DIR+ VOLT  +

AD-403 X-ENCDR
ZLOGIC +

1) (B

AD-403 X-ENCDR
ZLOGIC -

AN

AD-403 X-FBACK
X1 X2 X4

AD-403 X-ENCDR

SET] ABCHANGE +

AD-403 X-ENCDR
AB CHANGE -

AN

AD-404 X-GAIN

SET 0

AD-404 X-GAIN
24

)
)
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WRITE]

)
HEHEHE

WRITE]

an

Press @ four times.

WRIT

WRITE]

) [

Press @ four times.

WRITE]

CC]
CC]

WRITE]

WRITE]

DHEHE

—
-
/
—_—
o
/
—_—
o
/
—_—
o

\

E
|2|
m

—
-
/
—_—
o
/
—_—
o
/
—_—
o
/
—_—
o

\

WRITE]

WRITE]

g8

—
-
/
—_—
o
/
—_—
o
/
—_—
o

\

E
|2|
i

AD-405 X-
IN POS (U

AD-405 X-
INPOS 10P

AD-406 X-
BACKLASH 0P

AD-406 X-
BACKLASH 100P

AD-407 X-STROKE
+MAX op

AD-407 X-STROKE
+MAX  9999P

AD-408 X-STROKE
-MAX 0P

AD-408 X-STROKE
-MAX  9999P

AD-409 X-ACC
ZONE (U

AD-409 X-ACC
ZONE 100P

AD-409 X-DEC
ZONE (U

AD-409 X-DEC
ZONE 100P

AD-410 X-HOME
SFT 0P

]l AD-410 X-HOME

SFT  1000P

AD-411 X-MAXSPD
0PS

]| AD-411 X-MAXSPD

10000PS

AD-411 X-T.BOX
SPD FACTOR 4

AD-411 X-TBOX
SPD FACTOR 5

AD-412 X-TBOX
JOGSP 0PS

]| AD-412 X-T.BOX

JOGSP  1000PS

AD-412 X-TBOX
JOG-DEC 0
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)

—
N
~
—_—
o
~
—_—
o
~
—_—
o

J

= =
|2||4||2|
o o

—
-
~
—_—
o
~
—_—
o
~
—_—
o

J

an

0]
00000000

WRITE]

nuo

AD-412 X-T.BOX
JOG-DEC 1

AD-412 X-T.BOX
PULSE 0

AD-412 X-T.BOX
PULSE 1

AD-413 X-ORG
SRCHDIR 0

AD-414 X-ORG
CORR op

AD-414 X-ORG
CORR 10P

AD-415X-SRCHH
SPD 0PS

AD-415X-SRCHH

JlspD  2000PS

AD-416 X-ORG
SRCH ACC/DEC 0

AD-416 X-ORG
SRCH ACC/DEC 1

AD-417X-SRCHL
SPD 0PS

AD-417 X-SRCHL

JlsPD  1000PS

AD-418 X-DEC
PTN 0

AD-418 X-DEC
PTN 1

AD-418 X-DEC
STOP op

AD-418 X-DEC
STOP 100P

AD-418 X-T.BOX
DECPIN 0

AD-418 X-T.BOX
DECPIN 1

AD-419 X-CHECK
TIME 0 PULSE 0

AD-419 X-CHECK
TIME10 PULSE 0

AD-419 X-CHECK
TIME10 PULSE 0

AD-419 X-CHECK
TIME10 PULSE100

|WRITE

AD-419 X-OPEN
CHECK OP NOP

AD-420 X-ERR
OUT1 OFF
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AD-420 X-ERR
OUT1 ON

AD-420 X-SERVO
ouT2 OFF

AD-420 X-SERVO
ouT2 ON

AD-420 X-ERR
CAPA 0P

AD-420 X-ERR
CAPA  512P

Example of Speed Data Write

AD-450 X-DWEL
TIME 0

Address

Data

900 Speed

901 Speed

10

902 Speed

100

903 Speed

1000

904 Speed

10000

Key Operation and Displays
Speed Data

SET

SET

aan

—_—
o
J

WRITE]

WRITE]

)
000U EUE

MODE SELECT
AXIS ERR OUT FUN

AXIS SELECT
XY XY

X MODE SELECTED
AD 100

X MODE SELECTED

JlAD 900

AD-900 SPD
0PS

AD-900 SPD
1PS

AD-901 SPD
0PS

AD-901 SPD
10PS

AD-902 SPD
0PS

AD-902 SPD
100PS

AD-903 SPD
0PS

1l AD-903 SPD

1000PS

220

AD-904 SPD
0PS
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Operation Description

AD-904 SPD
10000PS

AD-905 SPD
0PS

* After setting addresses or reading data from set addresses, data can be
written to the addresses.

* Refer to 10-30 PCU Data Contents and Permitted Settings for the contents

of the X and Y axes speed data and setting ranges.
* The above key operation display is in pulse units.

* To amend the values that have been already set, execute a reading PCU
data operation, press the CLR key to clear the displayed items, and input

new values.
Example of X-axis Dwell Time Data
Address Data
450 Dwell time 0 100 ms
451 Dwell time 1 200 ms
452 Dwell time 2 300 ms
Key Operation and Displays
X-axis Dwell Time Data
MODE SELECT
AXIS ERR OUT FUN
AXIS SELECT
5T Xy xy
set || X MODE SELECTED
AD 100
1| X MODE SELECTED
o) e J e e A"

Operation Description

WRITE]

WRITE]

WRITE]

AD-450 X-DWEL
TIME 0

AD-450 X-DWEL
TIME 10

AD-451 X-DWEL
TIME 0

AD-451 X-DWEL
TIME 20

AD-452 X-DWEL
TIME 0

AD-452 X-DWEL
TIME 30

)
000U

AD-453 X-DWEL
TIME 0

* After setting addresses or reading data from set addresses, data can be
written to the addresses.

* Refer to 10-30 PCU Data Contents and Permitted Settings for the contents

of the X and Y axes’ dwell time data and setting ranges.

* Dwell time data must be input in units of 10 ms.
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* To amend the values that have been already set, execute a reading PCU
data operation, press the CLR key to clear the displayed items, and input

new values.

Example of X-axis Acceleration and Deceleration Time Write

Address

Data

460

Acceleration and deceleration time #0, 100-ms acceleration, and
100-ms deceleration

461

Acceleration and deceleration time #1, 200-ms acceleration, and
100-ms deceleration

462

Acceleration and deceleration time #2, 300-ms acceleration, and
100-ms deceleration

Key Operation and Displays
X-axis Acceleration and Deceleration Time

MODE SELECT
AXIS ERR OUT FUN

AXIS SELECT
XY XY

X MODE SELECTED
AD 100

,_\
>
]
py)

—/

—
IN

—/

—
o

—/

—=
o

J

X MODE SELECTED
]l AD 460

Operation Description

AD-460 X-ACC
PTN DATA 0

AD-460 X-ACC
PTN DATA 10

AD-460 X-DEC
PTN DATA 0

0
]
e
GO0 shetas™s
[
]
[

AD-461 X-ACC
PTN DATA 0

AD-461 X-ACC
PTN DATA 20

AD-461 X-DEC
PTN DATA 0

| 0 AD-461 X-DEC
PTN DATA 10

WRITE AD-462 X-ACC
PTN DATA 0

3 0 AD-462 X-ACC
PTN DATA 30

WRITE AD-462 X-DEC
PTN DATA 0

] o AD-462 X-DEC
PTN DATA 10

WRITE AD-463 X-ACC
PTN DATA 0

* After setting addresses or reading data from set addresses, data can be
written to the addresses.
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* Refer to 10-30 PCU Data Contents and Permitted Settings for the contents
of the X and Y axes’ acceleration and deceleration times and setting

ranges.

* Acceleration and deceleration times must be input in units of 10 ms. Thus,

for exampl

e, entering “10” sets 100 ms.

* To amend the values that have been already set, execute a reading PCU
data operation, press the CLR key to clear the displayed items, and input
new values.

Example of X-axis Synchronization Positioning Action Write

Address

470

Data
Data type ABS
Synchronization position -55555555
Y axis address 575
Synchronization pattern SER
Next address designation 5

Synchronization positioning action enabled/disabled

1

Key Operation and Displays
X-axis Synchronization Positioning Actio

n

MODE SELECT
AXIS ERR OUT FUN

AXIS SELECT

5T x vy xy

X MODE SELECTED

SET] AD 100

X MODE SELECTED
AD 470

~
/
—
o
J
|

Press

AD-470 DATA
TYPE  ABS

AD-470 SYNC
POS 0P

AD-470 SYNC
POS 55555555P

[2])
o m <
—

eight times.

AD-470 SYNC
POS - 55555555P

AD-470 Y-AXIS
AD 500

AD-470 Y-AXIS
AD 575

AD-470 PTN
SIN SER PAD 0

2
=
=
m

plajalals

AD-470 PTN
SIN SER PAD 0

AD-470 PTN

SET] SIN SER PAD 0

AD-470 PTN
SIN SER PAD 5

a

223




Writing PCU Data

Section 10-8

Operation Description

AD-470 START

WRITE)l 0:NOP 1:0P 0

AD-470 START
0:NOP 1:0P 1

AD-471 DATA

WRITE TYPE  ABS

GG

* After setting addresses or reading data from set addresses, data can be
written to the addresses.

* Refer to 10-30 PCU Data Contents and Permitted Settings for the contents

of the X and Y axes’ speed data and setting ranges.
* The above key operation display is in pulse units.

* To amend the values that have been already set, execute a reading PCU
data operation, press the CLR key to clear the displayed items, and input

new values.
Example of X-axis Zone Setting Data Write

Address

480

Data
ON positioning action -55555555P
OFF positioning action =77777777P
Data enabled/disabled 1
External output ON/OFF 1
External output designation OUT1 ON
External output designation OUT2 OFF

Key Operation and Displays
X-axis Zone Setting Data

MODE SELECT
AXIS ERR OUT FUN

AXIS SELECT

T x Yy xy

X MODE SELECTED

SET] AD 100

[ on]

J

]| X MODE SELECTED
AD 480

[oo]
/
—_—

o
\

'

AD-480 ZONE ON
(U

AD-480 ZONE ON
55555555P

as

Press . eight times.

.

AD-480 ZONE ON
—55555555P

AD-480 ZONE OFF
0P

AD-480 ZONE OFF
TTTTTTT7P

alax

Press . eight times.
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Operation Description

AD-480 DATA
0:NOP 1:0P 0

AD-480 DATA
0:NOP 1:0P 1

AD-480 OUTPUT
0:NOP 1:0P 0

AD-480 OUTPUT
0:NOP 1:0P 1

AD-480 OUT APPT
OUTI1OFF OUT20FF

AD-480 OUT APPT
OUT1ON OUT20FF

AD-480 OUT APPT
OUT10ON OUT20FF

s s o s s s
|z||2||0||2||4||2||_~||2|

=] = ! 5 5 3

m m il m m m

AD-481 ZONE ON
0P

* After setting addresses or reading data from the addresses set, data can be
written to the addresses.

* Refer to 10-30 PCU Data Contents and Permitted Settings for the contents
of the X and Y axes’ speed data and setting ranges.

* The above key operation display is in pulse units.

* To amend the values that have been already set, execute a reading PCU
data operation, press the CLR key to clear the displayed items, and input
new values.

10-9 Reading PCU Data

This operation is used to read from the memory the contents of parameters,
positioning actions, dwell times, acceleration and deceleration times, syn-
chronization positioning actions, and zone data for the X axis and the con-
tents of parameters, positioning actions, dwell times, acceleration and accel-
eration patterns, synchronization positioning actions, zone data, and speeds
for the Y axis.

Available Mode

Monitor

Debug

Program

No

No

Yes

| Select Axis menu

Cddressseting] - [ |
J

(X/IYIXY)
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Example of X-axis Data with No Interpolation

Address Data
123 Positioning action +12345678
Speed address 01
M code 11
Dwell time address 1
Acceleration and deceleration address 1
Positioning action type ABS
Positioning pattern 0
Positioning enabled/disabled 1
Synchronization start enabled/disabled 0

Key Operation and Displays
X-axis Positioning Action

SET

SET

o)

—_—
W
J

MODE SELECT
AXIS ERR OUT FUN

AXIS SELECT
XY XY

X MODE SELECTED
AD 100

X MODE SELECTED

JlAD 123

AD-123 POS
12345678P

AD-123 SPD
AD 1

AD-123 M-CODE
11

AD-123 DWELTIME
AD 1

AD-123 ACC/DEC
PTN 1

AD-123 POS
TYPE  ABS

AD-123 INTERPOL
0:NO 1:YES 0

AD-123 POS
PTN 0

AD-123 POS
0:NOP 1:0PO0

AD-123 SYNC-STA
0:NOP 1:0PO0

HHHEOEHHBEEHEHE

Operation Description

AD-124 POS
TT777P

* A single positioning data value is stored in each address. After setting the
addresses, press the Down key to read the first data item in the current ad-

dress.
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* Press the Down key so that the data item in the next address will be dis-
played. Press the Up key so that the data item in the previous address will

be displayed.

* Press the Up key while the first data item of an address is displayed so that
the last data item of the previous address will be displayed.

* Press the Down key while the last data item of an address is displayed so
that the first data item of the next address will be displayed.

* In the above example, the X axis’ positioning action is read. The Y axis’
corresponding positioning action can be read in the same way.

Example of X-axis Interpolation Positioning Action

Address Data

Address

Data

123 Positioning action

100

Speed address

M code

Dwell time address

Acceleration and deceleration address

Positioning action type

Positioning pattern

Interpolation completion data

Circular-arc direction

124

Positioning action 200

Speed address 01

M code 22

Dwell time address 1

Acceleration and deceleration address 1

Positioning action type ABS

Positioning pattern 0

Interpolation completion data End point

Key Operation and Displays
X-axis Interpolation Positioning Action

MODE SELECT
AXIS ERR OUT FUN

SET

AXIS SELECT
XY XY

SET

X MODE SELECTED
AD

100

o)

—_—
W
J

X MODE SELECTED
] AD

123

AD-123 POS

200P

AD-123 SPD
AD

0

AD-123 M-CODE

0

AD-123 DWELTIME
AD

0

AD-123 ACC/DEC
PTN

0

AD-123 POS
TYPE  ABS

AD-123 INTERPOL
0:NO 1:YES 0

AD-123 POS
PTN

0

HEEEHHHHE

AD-123 POS
0:NOP 1:0PO0
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AD-123 SYNC-STA
0:NOP 1:0P 0

AD-124 POS
(U

AD-124 SPD
AD 0

AD-124 M-CODE
22

AD-124 DWELTIME
AD 1

AD-124 ACC/DEC
PTN 1

AD-124 POS
TYPE  ABS

AD-124 INTERPOL
0:NO 1:YES 1

AD-124 POS
PTN 0

AD-124 POS
0:NOP 1:0PO0

AD-124 SYNC-STA
0:NOP 1:0P 0

AD-125POS
(U

HHHHHBEEHHHHEHE

Operation Description

* If the type of positioning action is an interpolation positioning action, inter-
polation attributive data will be displayed.

* The Teaching Box indicates whether positioning action is at the interpolated
end point, circular arc intermediate point, or circular arc center.

* The interpolated end point indicates that the data in the current address is
at the straight line interpolation end point or circular arc interpolation end
point.

(X124, Y524)

LFT

Interpolation end point

* If the center of a circular arc is selected, the rotation direction of the circular
arc (CW or CCW) will be displayed.
* In the above example, the X axis’ positioning action is read. The Y axis’
corresponding positioning action can be read in the same way.
1,2,3... 1. The Teaching Box displays whether the data read is at the interpolated
end point, circular arc intermediate point, or circular arc center. If the
data is at the interpolated end point, the following will be displayed.

AD-123 POS
E 0P B
2. Ifthe data is at the circular arc intermediate point, the following will be
displayed.
AD-123 POS
M 0P B
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3. Ifthe data is at the circular arc center, the following will be displayed.

AD-123 POS
C 0P

Example of X-axis Parameter Data

Address Data
405 In positioning zone 100
406 Backlash compensation 100
407 Stroke limit (+) 99999999
408 Stroke limit (+) 99999999
409 Zone setting 9999

Key Operation and Displays
X-axis Parameter Data

MODE SELECT
AXIS ERR OUT FUN

AXIS SELECT

T xyxy

X MODE SELECTED

SET] AD 100

X MODE SELECTED
AD 405

aan

,_\
(¢
J
|

HHEHEHUI

AD-405 X-
INPOS 100P

AD-406 X-
BACKLASH 100P

AD-407 X-STROKE
+MAX 99999999P

AD-408 X-STROKE
-MAX -99999999P

AD-409 X-ACC
ZONE  9999P

Operation Description
* A single parameter data value is stored in each address. After setting the
addresses, press the Down key to read the first data in the current address.
* Press the Down key so that the data in the next address will be displayed.
Press the Up key so that the data in the previous address will be displayed.
* In the above example, the X axis’ positioning action is read. The Y axis’
corresponding positioning action can be read in the same way.

Speed Data Example

Address Data
900 Speed 1 pps
901 Speed 10 pps
902 Speed 100 pps
903 Speed 1000 pps
904 Speed 10000 pps
Key Operation and Displays
Speed Data
MODE SELECT
éXIS ERR OUT FUN
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AXIS SELECT

5T x vy xy

X MODE SELECTED

SET] AD 100

]| X MODE SELECTED
AD 900

aan

,—
o

\

|

AD-900 SPD
1PS

AD-901 SPD
10PS

AD-902 SPD
100PS

AD-903 SPD
1000PS

AD-904 SPD
10000PS

HHHBE

Operation Description
* A single speed data value is stored in each address. After setting the ad-
dresses, press the Down key to read the first data in the current address.
* Press the Up key while the first data item of an address is displayed so that
the last data item of the previous address will be displayed.
* Press the Down key while the last data item of an address is displayed so
that the first data item of the next address will be displayed.

Example of X-axis Dwell Time Data

Address Data
450 Dwell time 0 10
451 Dwell time 1 20
452 Dwell time 2 30
Key Operation and Displays
X-axis Dwell Time
MODE SELECT
AXIS ERR OUT FUN
AXIS SELECT
ST XY XY
se7| X MODE SELECTED
AD 100 B
)| X MODE SELECTED
(o) e e e " ]

AD-450 X-DWEL
TIME 10

AD-451 X-DWEL
TIME 20

AD-452 X-DWEL
TIME 30

HEHH

Operation Description
* A single dwell time data value is stored in each address. After setting the
addresses, press the Down key to read the first data item in the current ad-
dress.
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* Press the Up key while the first data item of an address is displayed so that
the last data item of the previous address will be displayed.

* Press the Down key while the last data item of an address is displayed so
that the first data item of the next address will be displayed.

X-axis Acceleration and Deceleration Time

Address Data
460 Acceleration and deceleration time #0, acceleration 10, and
deceleration 40
461 Acceleration and deceleration time #1, acceleration 10, and
deceleration 50
462 Acceleration and deceleration time #2, acceleration 10, and
deceleration 60

Key Operation and Display Changes
X-axis Acceleration and Deceleration Time

MODE SELECT
AXIS ERR OUT FUN

AXIS SELECT

5T x vy xy

X MODE SELECTED

SET] AD 100

X MODE SELECTED
]l AD 460

e L)

—_—
o
J

AD-460 X-ACC
PTN DATA 10

AD-460 X-DEC
PTN DATA 40

AD-461 X-ACC
PTN DATA 10

AD-461 X-DEC
PTN DATA 50

AD-462 X-ACC
PTN DATA 10

AD-462 X-DEC
PTN DATA 60

HHHHEHE

Operation Description
* A single acceleration and deceleration time data value is stored in each
address. After setting the addresses, press the Down key to read the first
data item in the current address.

* Press the Up key while the first data item of an address is displayed so that
the last data item of the previous address will be displayed.

* Press the Down key while the last data of an address is displayed so that
the first data item of the next address will be displayed.

Example of X-axis Synchronization Positioning Action

Address Data
470 Data type ABS
Synchronization position -55555555
Y-axis address 575
Synchronization pattern SER
Next address designation 5
Synchronization positioning action enabled/disabled 1
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Key Operation and Displays
X-axis Synchronization Positioning Action

MODE SELECT
AXIS ERR OUT FUN

AXIS SELECT

T xyxy

X MODE SELECTED

SET] AD 100

]| X MODE SELECTED
AD 470

L)

,—
o

\

|

AD-470 DATA
TYPE  ABS

AD-470 SYNC
POS -55555555P

AD-470 Y-AXIS
AD 575

AD-470 PTN
SIN SER PAD 5

AD-470 START
0:NOP 1:0P 1

AD-471 DATA
TYPE  ABS

HHHBBEE

Operation Description

* A single synchronization positioning action is stored in each address. After
setting the addresses, press the Down key to read the first data in the cur-
rent address.

* Press the Up key while the first data item of an address is displayed so that
the last data item of the previous address will be displayed.

* Press the Down key while the last data item of an address is displayed so
that the first data item of the next address will be displayed.

Example of X-axis Zone Setting Data

Address Data
480 ON positioning action -55555555P
OFF positioning action =77777777P
Data enabled/disabled 1
External output ON/OFF 1
External output designation OUT1 ON
External output designation OUT2 OFF
Key Operation and Displays
X-axis Zone Setting Data
MODE SELECT
AXIS ERR OUT FUN
AXIS SELECT
5T Xy xy
SET X MODE SELECTED
AD 100 B
]| X MODE SELECTED
Los) e e JLo ) R0 i
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AD-480 ZONE ON
—-55555555P

AD-480 ZONE OFF
=T7TTTTT77P

AD-480 DATA
0:NOP 1:0P 1

AD-480 OUTPUT
0:NOP 1:0P 1

AD-480 OUT APPT
OUT10FF OUT20FF

AD-481 ZONE ON
op

HHHBEEHE

Operation Description
* A single zone setting data value is stored in each address. After setting the
addresses, press the Down key to read the first data in the present ad-
dress.

* Press the Up key while the first data of an address is displayed so that the
last data of the previous address will be displayed.

* Press the Down key while the last data of an address is displayed so that
the first data of the next address will be displayed.

10-10 Inserting Positioning Actions

This operation is used to insert a positioning action at a designated address
and move the prior positioning actions written at and beyond that address
successively back one address each.

Available Mode

Monitor Debug Program

No No Yes

Basic Operating Procedure

(Positioning action)

L PCU data in-
put

| Read PCU data | »E
INS

The DEL/INS key is effective for displaying the last positioning action.

Example of Insertion of Positioning Action

Address 100

Address 101

positioning action
Address 102 to be inserted

Address 103

Address 104
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Data to Be Inserted

Address Data
102 Positioning action 123
Speed address 07
M code 11
Dwell time address 02
Acceleration and deceleration address 03
Positioning action type INC
Positioning pattern 0

Interpolation positioning action

Key Operation and Displays

234

SET

o)

—_—
N
\

DEL
INS

2
=
=
m

2
B
5
m

0]
I00000000E0E

=
ZUJ
@)

MODE SELECT
AXIS ERR OUT FUN

AXIS SELECT
XY XY

X MODE SELECTED
AD 100

]| X MODE SELECTED

AD 102

AD-102 POS
12345678P

AD-102 POS
(U

AD-102 POS
123p

AD-102 SPD
AD 0

AD-102 SPD
AD 7

AD-102 M-CODE
0

AD-102 M-CODE
11

AD-102 DWELTIME
AD 0

AD-102 DWELTIME
AD 2

AD-102 ACC/DEC

PTN 0
AD-102 ACC/DEC
PTN 3
AD-102 POS
TYPE  ABS
AD-102 POS
TYPE INC

E
|2|
i

AD-102 INTERPOL
0:NO 1:YES 0
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AD-102 POS

WRITE] PTN 0

AD-102 POS

WRITE]l 0:NOP 1:0P 0

AD-102 SYNC-STA
0:NOP 1:0P 1

AD-103 POS

WRITE 12345678P

BOEE

Operation Description
* The positioning action is inserted immediately before the positioning action
at the designated address.

* Insertion is impossible if the last address allocated for positioning actions is
filled.

* Insertion is not allowed for parameters and speeds.

* The DEL/INS key is enabled when inputting or displaying the first field of a
positioning action.

* Insert positioning actions separately for the X and Y axes. Inserting to the X
axis does not automatically move back Y-axis positioning actions.

* The above key operation display is in pulse units.

10-11 Deleting Positioning Actions

This operation is used to delete a positioning action at a designated address
and shift prior positioning actions past that address.

Available Mode

Monitor Debug Program

No No Yes

Basic Operating Procedure

Read PCU data | —~ {SHIFT] [@] — [ t ]
INS

(Positioning action)

Press the Shift and DEL/INS keys for the display of the first data.

Example of Deleting Positioning Action

(Before deletion) — (After deletion)
Data of address 100 Data of address 100
Data of address 101 Delete Data of address 101

Data of address 102 7 Data of address 103

Data of address 103 Data of address 104
Data of address 104 / Clear data

Clear data
Key Operation and Displays
MODE SELECT
éXIS ERR OUT FUN
AXIS SELECT

5T x v xy

SET X MODE SELECTED
AD 100 B
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Section 10-12

auns

X MODE SELECTED
AD 102

1]

AD-102 POS
12345678P

sHIFT|| DEL l
INS

AD-102 POS
TTTTTTT7P

Operation Description

* Deletion is not allowed for parameters and speeds.

* By pressing the Shift and DEL/INS keys, the positioning action prior to the
deleted positioning action moves up, and the address where the last posi-
tioning action previously resided is cleared.

* The positioning action in the last address will be cleared.

* Delete positioning actions separately for the X and Y axes. Deleting an X-
axis positioning action does not automatically delete the Y-axis’ correspond-

ing positioning action.

10-12 Jogging

Jogging is performed for the axis or axes (X, Y, or XY) selected under the

Axis menu.
Available Mode

Monitor

Debug

Program

No No

Yes

Basic Operating Procedure

Select axis [

XIYIXY
-«

Key Operation and Displays
Jogging

SET

SET

MODE SELECT
AXIS ERR OUT FUN

AXIS SELECT
XY XY

X MODE SELECTED
AD 100

The current position is displayed.

MON

236

XAD 100XMCODE 0
_XPOS 0P




Inching

Section 10-13

Operation Description

10-13 Inching

Available Mode

The current position in operation is displayed.

XAD 100XMCODE 0
_XPOS 12345P

The current position in operation is displayed.

XAD 100XMCODE 0
_XPOS- 12345P

* Jogging moves values in the X and Y directions at Jogging speed.

* Jogging is activated by pressing jogging keys. Jogging continues operating
while jogging keys are input.

* Stop jogging with the ON/OFF key.

* Jogging is effective on the axis selected by the Axis menu. Refer to the fol-

lowing table for

details.

Axis Key

Operation

X

X-axis clockwise

X-axis counterclockwise

Y Y-axis clockwise
Y-axis counterclockwise
XY X-axis and Y-axis clockwise

X-axis and Y-axis counterclockwise

X-axis CCW movement and Y-axis clockwise

NSRRI NEIEI

X-axis CW movement and Y-axis counterclockwise

Inching proceeds according to the set number of pulses in the directions per-
mitted by pressing the keys for the axis or axes (Y, Y, and XY) selected.

Monitor

Debug Program

No

No Yes
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Basic Operating Procedure

Key Operation and Displays

Inching

238

[ Selectaxis |
XIYIXY T
- |SHIFT [E]
. |SHIFT | |
. |SHIFT l A
- |SHIFT | v
- |SHIFT | A\
- |SHIFT | IS
- |SHIFT lV
L. |SHIFT | 4
MODE SELECT
AXIS ERR OUT FUN
AXIS SELECT
ST X Y XY
SET X MODE SELECTED
AD 100

MON

SHIFT] [E

XAD 100XMCODE 0
_XPOS 0P

XAD 100XMCODE 0
_XPOS 1P

SHIFT] [z

XAD 100XMCODE 0
_XPOS 0P




Teaching Section 10-14

Operation Description
* Inching moves values in the designated X, Y, or XY direction.

* Inching is activated for a single pulse operation by pressing any one of the
key combinations shown in the following table.

* Inching is effective on the axis selected by the Axis menu.

Axis Key Operation

X X-axis clockwise

SHIFT| +

X-axis counterclockwise

SHIFT| +
Y Y-axis clockwise
+
Y-axis counterclockwise
+
XY X-axis and Y-axis clockwise

X-axis and Y-axis counterclockwise

X-axis counterclockwise and Y-axis clockwise

X-axis clockwise and Y-axis counterclockwise

SHIFT| +

b I W WD (4

10-14 Teaching

Teaching is used to write a position reached by jogging or inching as the
position for a positioning action.

Available Mode

Monitor Debug Program

No No Yes

Basic Operating Procedure

Set address | — [SPEED| _, Jogging

TEACH; t J

L[m]{amm» :

Key Operation and Displays

Teaching of Data Including Positioning Action Attributes

MODE SELECT
AXIS ERR OUT FUN

AXIS SELECT

T xyxy
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Operation Description

240

SET

—_—
>
O
X

S

—=
-

—

—=
o

—

—=
-

S

X MODE SELECTED
AD 100

X MODE SELECTED
AD 101

TEACHING AD101
XPOS 12345678P

TEACHING AD101
XPOS 87654321P

2
=
=
m

TEACHING AD101
XSPD AD 0

.

TEACHING AD101
XSPD AD13

2
By
5
m

TEACHING AD101
X-MCODE 0

TEACHING AD101
X-MCODE 45

TEACHING AD101
XDW TIME AD 0

TEACHING AD101
XDW TIME AD 5

TEACHING AD101
XACC/DECPTN O

TEACHING AD101
XACC/DECPTN 7

WRITE]

)
OHOHUEHEWE

TEACHING AD101
XPOS TYPE ABS

=
ZUJ
@)

TEACHING AD101
XPOS TYPE INC

WRITE]

INTERPOL AD101
0:NO 1:YES 0

WRITE]

TEACHING AD101
XPOSPTN 0

TEACHING AD101
XPOSPTN 1

TEACHING AD101
0:NOP 1:0PO0

TEACHING AD101
0:NOP 1:0P1

UGB

TEACHING AD102
XPOS 87654321P

* After setting the address, move the desired position using the following

keys and teach the position.

(<]

* The above key operation display is in pulse units.



Origin Search Section 10-15

Key Operation and Displays
Teaching Position Only

MODE SELECT
AXIS ERR OUT FUN

AXIS SELECT
XY XY

X MODE SELECTED

SET] AD 100

X MODE SELECTED

Lol ™5 ]

TEACHING AD101
XPOS 12345678P

—_—
-
\

%]
0
m
m
(w)

g}
m
>
Q

TEACHING AD101
XPOS -87654321P

TEACHING AD101
XSPD AD13

TEACHING AD101
X-MCODE 45

TEACHING AD101
XDW TIME AD 5

TEACHING AD101
XACC/DEC PTN 7

TEACHING AD101
XPOS TYPE INC

INTERPOL AD101
0:NO 1:YES 0

TEACHING AD101
XPOSPTN 1

TEACHING AD101
XPOS 87654321P

HHHHHEE M

Operation Description
* After setting the address, move to the desired position using the following
keys and teach the position. Then scroll through the remaining fields with
the Up and Down keys.

(<)

10-15 Origin Search

Origin Search is used to find the origin for the axis or axes (X, Y, and XY) se-
lected in Axis mode.

Available Mode

Monitor Debug Program

No No Yes

Basic Operating Procedure

— SR
The ORIG SRCH key is enabled when ERR, OUT, or FUN is selected.
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Start, Home Shift Start

Section 10-16

Key Operation and Displays
When X Axis Is Selected

Select X for the X axis.

SET

ORIG

(%)
)
Q
T

When X and Y Axes Are Selected

MODE SELECT
AXIS ERR OUT FUN

AXIS SELECT
XY XY

X MODE SELECTED
AD 100

X ORG SRCH

X ORG-Z 100P

X MODE SELECTED
AD 100

AXIS SELECT
XYXY _

Select XY for the X and Y axes.

SET

ORIG
SRCH

CLR

Operation Description

XY MODE SELECTED
AD 100

X ORG SRCH
Y ORG SRCH

X ORG-Z
Y ORG-Z

100P
100P

XY MODE SELECTED

AD 100

* Origin Search moves an axis to the origin at the speed specified by the ori-
gin search speed set in the parameters (addresses 416 for the X axis and

816 for the Y axis).

* The origin is designated according to the axes selected in Axis mode.

* After the origin is designated, the distance between the rising edge of the
origin input signal to phase Z will be displayed.

* By pressing the CLR key, the initial display will appear.

10-16 Start, Home Shift Start

Either Start or Home Shift Start executes positioning from the set address for
the axes (X, Y, and XY) selected.

Available Mode

Monitor

Debug

Program

No No

Yes
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Basic Operating Procedure

— [START|

500

] When the X or Y axis is selected.

When the X and Y axes are selected.
— [START

(s

Start or Home Shift Start is disabled if ERR, OUT, or FUN is selected.

Key Operation and Displays
Start

MODE SELECT
AXIS ERR OUT FUN

AXIS SELECT

T x Yy xy

Select X for the X axis and Y for the Y axis. Selecting both X and Y axes al-
lows independent operation as well as simultaneous and interpolated opera-
tions.

X MODE SELECTED

SET] AD 100

X MODE SELECTED
AD 200

)| X MODE SELECTED
Ll Lo %5

X MODE SELECTED
|START AD 200

* Positioning proceeds according to the speed designated by the positioning
action.

» Start or Home Shift Start is effective only after establishing the origin.

* Start or Home Shift Start is executed on the axis designated in Axis mode.

* Home shift adds a set number of pulses stored in the Home Shift parameter
(addresses 410 for the X axis and 810 for the Y axis) to the position desig-
nated for the positioning action.

* Start is effective while the START key is pressed. When the Start key is re-
leased, the Teaching Box decelerates and stops. The deceleration pattern
is determined by the value set with the positioning action.

* The user need not continue pressing the START key, because the START
key is used to select the kind of start operation when the X and Y axes are

selected.
_ | _ ] AXISSELECT
XYXY

Start with X and Y Axes Selected
XY MODE SELECTED

AD 100

ADR

Operation Description

SET
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START X100

C™RT X Y XY INP SYNC

START X100 Y500
XY XY INP SYNC

XY MODE SELECTED
AD 100

XY MODE SELECTED

START]

AXIS SELECT
XYXY _

LEBUE

XY MODE SELECTED

SET]'AD 100

START X100

ARY X Y XY INP SYNC

START X100 Y500
XY XY INP SYNC

L&

SYNC START X100

SET X_Y

SYNC START X100
SYNCPOS AD 0

P | f— SYNC START X100
SYNCPOS AD 1
XY MODE SELECTED
AD 100

SET

&)

Operation Description
* For this start, select the type of operation (X-axis independent, Y axis inde-
pendent, simultaneous, interpolation, or synchronization) with the Left and
Right Keys after pressing the START Key. Press the START key afterwards
once more.

10-17 Monitor and Override

Monitor is used in monitoring motor movement conditions such as the current
address, M code, current position, speed, dwel time, origin signal, limit input
signal, rotation direction, override coefficient, and error counter value while
refreshing them. Monitor is also used to change override instructions.

Available Mode

Monitor Debug Program

Yes No Yes

Note Override is effective in Program mode.

Basic Operating Procedure

. l
rseteotaxs | - (won] -( | ][ 1]
XIY/XY) ‘

(When override is displayed)

fod (5) o[ 7] - ) e
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Monitor and Override

Section 10-17

Key Operation and Displays

Monitor

Operation Description

MODE SELECT
AXIS ERR OUT FUN

AXIS SELECT

5T x vy xy

X MODE SELECTED
AD 100

XAD 101XMCODE 0
_XPOS  5678P

<
@]
P4

XSPD  1000PS
XDWELTIME 10

XORG ONXCW OFF
XDIR + XCCWOFF

XOVERRIDE 100.0
_7X OFF

XERRCNTR
12345P

XAD 101XMCODE 0
_XPOS 12345678P

HEE0E

XOVERRIDE 100.0

CHGJl 7x  OFF

XOVERRIDE
100.0

XOVERRIDE
100.0 200

an

XOVERRIDE 200.0

WRTE7x OFF

[

* After selecting the axes, press the MON key to monitor. Press the Up and
Down keys to move between displays for the current address, M code, cur-
rent position, speed, dwell time, origin signal, limit input signal, rotation
direction, override coefficient, and error counter value.

* Set the override within the range of 0.1% to 999.9% in 0.1% increments.

* The above key operation display is in pulse units.

» Speed monitor displays the speed set in the positioning action of the axis in
operation.

* The origin, CW limit, and CCW limit are displayed as ON or OFF according
to the external I/O contact conditions.

* When Monitor is selected as the Teaching mode, operate the keys as fol-

lows:
|H°ME PROG DEBUG MON
| SET Z( Y XY
=
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Change Current Position

Section 10-18

Key Operation and Display Changes

When X and Y Axes Are Selected

Operation Description

MON

XAD 101XMCODE11

MODE SELECT
AXIS ERR OUT FUN

SET

AXIS SELECT
XY XY

)
L)

AXIS SELECT
XY XY

SET

XY MODE SELECTED
AD 100

XAD 100XMCODE11
_YAD 500YMCODE12

XPOS
_YPOS

5678P
1234pP

XSPD
YSPD

1000
500

XDWELTIME 10
_YDWELTIME 20

XORG OFF ZXOFF
_YORG OFF ZYOFF

XCWLS  ON
_YCWLS ON
XCCWLS ON
_YCCWLS ON
XDIR -

_YDIR +

XOVERRIDE 100.0
_YOVERRIDE 100.0

HEREEEEEHEE

XERRCNTR 12345P
_YERRCNTR-54321P

* After selecting the axes, press the MON key to monitor. Press the Up and
Down keys to move between displays for the current address, M code, cur-
rent position, speed, dwell time, origin signal, limit input signal, rotation
direction, override coefficient, and error counter value.

* Set the override within the range of 0.1% to 999.9% in 0.1% increments.
* When the X and Y axes are set, override can be set after moving the cursor

with the Right and Left keys.

10-18 Change Current Position

Changes the current position to the input value. Positioning after the current

position is changed is executed according to the new value.

Available Mode

Monitor

Debug

Program

No

No

Yes

246




Change Current Position

Section 10-18

Basic Operating Procedure

(XIYIXY)

L Input current | | lWRITEI
position

[Selectaxs | - CHGW

Key Operation and Displays

Operation Description

MODE SELECT
AXIS ERR OUT FUN

AXIS SELECT

5T x vy xy

X MODE SELECTED

SET] AD 100

XCURRENT DATA

CHG 50P

XCURRENT DATA
111P

,_\
—

\ J

|

(=)

+_ || XCURRENT DATA
- 111P

XCURRENT DATA

WAITEl SET - 111P

BHIE

* The example above changes the current position from 50 to -111.

* When both the X and Y axes are selected, press the CHG key and then use
the Up and Down keys to toggle between the current position displays for
the X and Y axes.

* After the axis on which the current position is changed, change the current
value as follows:

XCURRENT DATA
50P

t
}

YCURRENT DATA
100P

If no origin is designated, the following will be displayed.

XCURRENT DATA
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Emergency Stop Section 10-20

10-19 Deceleration Stop

This operation is used to decelerate to a stop for axes selected under the
Axis menu.

Available Mode

Monitor Debug Program

Yes Yes Yes

i i DEC
| Axismenu | — | Start operation | —
(XIYIXY)

Key Operation and Displays

MODE SELECT
AXIS ERR OUT FUN

AXIS SELECT

T Xy xy

Select X to decelerate and stop the X axis, Y to decelerate and stop the Y
axis, and XY to decelerate and stop both the X and Y axes simultaneously.

X MODE SELECTED

SET] AD 100

XAD 100XMCODE 0

MON]' "XpOs  10000P

bec) XAD 100XMCODE 0
STOP) XPOS 123456P

&8

Operation Description
* Axes in operation selected under the Axis menu will be decelerated and

stopped by pressing the DEC/STOP key.

* Deceleration Stop is effective during any key operation after the Axis menu
is selected.

* When the Teaching Box is operating, the DEC/STOP key cannot be
pressed.

10-20 Emergency Stop

Emergency Stop will stop axes selected under the Axis menu while the axes
are in operation. The axes will be stopped by turning OFF the START Key
when operating the Teaching Box. While operating the Teaching Box, the
EMERG Key cannot be pressed.

Available Mode

Monitor Debug Program
Yes Yes Yes
Basic Operating Procedure
Select PCU —
model EMER
Key Operation and Displays
MODE SELECT
AXIS ERR OUT FUN
AXIS SELECT
T xyxy
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Operation Description

Available Mode

Basic Operating Procedure

Operation Description

Available Mode

Select X to stop the X axis, Y to stop the Y axis, and XY to stop both the X

and Y axes simultaneously.

SET
MON

EMERG

X MODE SELECTED
AD 100

XAD 100XMCODE 0
_XPOS  10000P

XAD 100XMCODE 0
_XPOS 123456P

* The operation of axes selected under the Axis menu will be stopped im-

mediately after the EMERG

key is pressed.

* Emergency Stop is effective during any key operation after the Axis menu is

selected.

* When the Teaching Box is operating, the EMERG key cannot be pressed.

10-21 Setting OUT1 and OUT2 Outputs

OUT1 and OUT2 to the servomotor driver can be turned ON or OFF from the

PCU.

Monitor

Debug

Program

No No

Yes

| OUT menu displayed | —

)]

Select OUT1 | 0 I
or QUT2 i 6'\;:
MODE SELECT
AXIS ERR OUT FUN
MODE SELECT
AXIS ERR OUT FUN

SET

SERVO OUTPUT
OUT1 OUT2

SET

OUT1 ON/OFF
X-OFF Y-OFF

OUT1 ON/OFF
X-ON Y-OFF

* Select the OUT menu, and turn the control output signal ON or OFF for the
X and Y axes with the ON/OFF key.

* Signals are output whenever the ON/OFF key is input.
* Toggle between the X and Y axes with the Right and Left keys.

10-22 Writing PCU Data to EEPROM

Positioning actions, parameters, speeds, dwell times, and acceleration and
deceleration times can be written to the EEPROM.

Monitor

Debug

Program

No No

Yes
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Basic Operating Procedure

Operation Description

C

Select
Select FUN | — EEPROM

or

L Select Read

Write - | SET I

SET

a

SET

SET

.

MODE SELECT
AXIS ERR OUT FUN

MODE SELECT
AXIS ERR OUT FUN

FUN SELECT
MCLR ROM SERVO

FUN SELECT
MCLR ROM SERVO

DATA SAVE
WRITE READ

EEPROM WRITE
XXX

EEPROM WRITE
999 END

DATA SAVE
WRITE READ

* All the data of the X and Y axes is transferred to the EEPROM.
* After selecting the FUN menu and then the EEPROM menu, select the de-

sired menu items with the Left and Right keys, and execute them with the
SET key.

10-23 Reading PCU Data from EEPROM

Available Mode

* While writing, the display shows the number of addresses being written.

Positioning actions, parameters, speeds, dwell times, and acceleration and
deceleration times can be read from the EEPROM.

Monitor

Debug

Program

No

No

Yes

Key Operation and Displays
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Select
EEPROM

L Select Read 4| SETI
or Write

MODE SELECT
AXIS ERR OUT FUN

MODE SELECT
AXIS ERR OUT FUN

SET

FUN SELECT
MCLR ROM SERVO
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FUN SELECT
MCLR ROM SERVO

a

DATA SAVE

SET| WRITE READ

DATA SAVE
WRITE READ.

EEPROM READ
XXX

(%)

ajn

E

—

EEPROM READ
999 END

DATA SAVE
WRITE READ

.

Operation Description
¢ All data of the X and Y axes is transferred from the EEPROM.

* After selecting the FUN menu and EEPROM menu, select the desired
menu items with the Left and Right keys, and execute them with the SET
key.

* While reading, the display shows the number of addresses being read.

10-24 Error Displays
The contents of errors that have occurred on the PCU can be displayed.

Available Mode

Monitor Debug Program

Yes No Yes

Key Operation and Displays
Reading Errors

MODE SELECT
AXIS ERR OUT FUN

_, || MODE SELECT
AXIS ERR OUT FUN
ERROR10
X OVER TRAVEL

Automatic Error Message

XAD 101XMCODE 0
_YAD 501YMCODE 0

ERROR11
Y OVER TRAVEL

An overtravel error occurred on the Y axis.

XAD 101XMCODE 0

CLR ] YAD 501YMCODE 0

Operation Description
* The above example shows a bus error.
* The first time any error occurs, an error message is displayed automatically.
Clear the display with the CLR key, and the display before the error oc-
curred returns. Automatic error message displays are enabled after select-
ing either the Axis, OUT, or FUN menu.

* The CLR key clears the display only, not the error itself.
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10-25 Resetting

Resetting is used to clear errors on the PCU.
Available Mode

Monitor Debug Program

Yes Yes Yes

Basic Operating Procedure

[Evoroccurs] - (8] -~ o)

Key Operation and Displays
Error Clearable

ERROR10
X OVER TRAVEL
ERR|[ o g || XAD 101XMCODE 0
CLR _XPOS  5678P
Error Not Clearable
ERROR10
X OVER TRAVEL
Err] ERROR10
CLR|| X OVER TRAVEL

Operation Description
* After an error occurs, clear the error with the ERR CLR key.

* The CLR key is enabled during an error display and while editing data.

10-26 PC Protect

PC instructions are ignored when PC Protect is turned ON, and only Teach-
ing Box and external inputs remain enabled.

Available Mode

Monitor Debug Program

No Yes No

Basic Operating Procedure

_. | Selectdebug-| |0
ging mode [%EF]

(PC, EXP, Trace)

TEACHING MODE
PROG DEBUG MON

_. || TEACHING MODE
PROG DEBUG MON

DEBUG SELECT
PCP EXP COMTR

PC.PROTECT
OFF

0 PC.PROTECT
OFF) ON

Operation Description
* By turning PC Protect ON, the PCU can be operated externally only. By
turning PC Protect OFF, PC instructions are enabled.
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* Toggle between ON and OFF with the ON/OFF key.

10-27 External Input Protect

External inputs are ignored when External Input Protect is ON.

Available Mode

Monitor Debug Program

No Yes No

Basic Operating Procedure

_. | Selectdebug- | __|O
Select mode ging mode [g':]

(PC, EXP, Trace)

TEACHING MODE
PROG DEBUG MON

TEACHING MODE
PROG DEBUG MON

a

DEBUG SELECT

SET] PCP EXP COMTR

DEBUG SELECT
PCP EXP COMTR

a

EX.PROTECT
OFF

EX.PROTECT
FE ON

o\2

Operation Description
* By turning External Input Protect ON, external inputs are ignored. By turn-
ing External Input Protect OFF, external inputs are enabled.

* Toggle between ON and OFF with the ON/OFF key.

10-28 Command Tracing

The trace memory records up to 128 previous steps of external /O condi-
tions and commands which may be traced. Both PC and Teaching Box com-
mands are stored in the trace memory.

Trace memory

000 | Most recent command or I/O condition
001 Previous command or 1/O condition

Second previous command or |/O
002 L

condition
127
Available Mode
Monitor Debug Program
No Yes No
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Basic Operating Procedure

. S.elect debug-
ging mode T

(PC, Trace)

nRn

Key Operation and Displays

TEACHING MODE
PROG DEBUG MON

_. || TEACHING MODE
PROG DEBUG MON

DEBUG SELECT
PCP EXP COMTR

— () DEBUG SELECT
PCP EXP COMTR _
COM TRACE 000
0101

| l COM TRACE -001

* The I/O conditions of the X and Y axes are displayed from the trace
memory as OP codes.

SET

SET

Operation Description

* The codes may be successively viewed by pressing the Down key.

* The above example shows the OP code “0101” at the most recent trace
memory location 000, and X- and Y-axis I/O conditions at the previous
memory location -001.

* Refer to the C500-NC221-E Position Control Unit Operation Manual (W138)
for details on OP codes.

* When the OP code exceeds 1,000, the upper three digits indicate that data
has been written to the positioning action.

X-axis I/0 Assignments

b14 b1s b1z b1s b1o bg bg

ouT2 OUT1 CwW CCW External External Origin

output output LS LS interrupt emergency input
input input input stop input

Y-axis I/O Assignments

bg bs by b3 bo b4 bo

ouT2 OuUT1 Cw ccw External External Origin

output output LS LS interrupt emergency input
input input input stop input
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Section 10-29

10-29 Servomotor Free

Servomotor Free sets the axis selected to servomotor free or servomotor

lock.

Basic Operating Procedure

Monitor

Debug

Program

No No

Yes

Operation Description

Select FUN menu | —

motor axis

Select servo-

t Select Free/Lock

menu

4|SET|

Key Operation and Displays

MODE SELECT

AXIS ERR OUT FUN

C

MODE SELECT

AXIS ERR OUT FUN

SET

FUN SELECT
MCLR ROM SERVO

)]

FUN SELECT
MCLR ROM SERVO_

SET

SERVO AXIS SEL
XY

SET

X-SERVO
LOCK FREE

(=]

X-SERVO
LOCK FREE

SET

X-SERVO
LOCK FREE

Operation Description

* After selecting the Axis menu, press the Left or Right key to select servo-
motor free or servomotor lock, and press the SET key to execute.

* Toggle between the X and Y axes with the Right and Left keys.
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10-30 PCU Data Contents and Permitted Settings

ltem Address Field Permitted settings
range
Positioning actions | 100 X-axis position 0 t0 99,999,999 in pulse
0 10 99,999.000 in mm
0 10 9,999.0000 in inch
Speed 0to 99
M code, dwell time 0t099,0t09
Acceleration and deceleration time 0to9
Positioning action type ABS/INC
Interpolation positioning action 0, 1 (1: yes 0: no)
Interpolation positioning action type 0, 1 (1: circular arc 0: end point)
Circular arc data type 0, 1 (1: intermediate point O: circular arc
center)
Circular arc direction 0, 1 (1:CW 0:CCW)
Positioning pattern 0,1
Position action enable/disable 0, 1 (1: enable 0: disable)
101 to 399 | Same as above Same as above
X-axis parameters | 400 Unit Pulse, mm, inch
401 Pulse rate 0.0001t0 1.0
402 Rotation direction 0,1
403 Encoder type Multiplication x1, x2, x4
A- and B-phases +, -
polarity change
404 Gain (110 999) x 10 uV/p
405 In-position zone 1 to 999 pulses
406 Backlash compensation 0 to 9,999 pulses
407 Stroke limit (+) 1 t0 99,999,999 pulses
0.001 to 99,999.00 mm
0.0001 to 9,999.0000 inches
408 Stroke limit (=) 1 to 99,999,999 pulses
0.001 to 99,999.00 mm
0.0001 to 9,999.0000 inches
409 Zone setting 0 to 9,999 pulses
410 Home shift 0 to 999,999 pulses
0 to £99,999.0 mm
0 to £9,999.00 inches
411 Maximum speed 1 to 300000 pps
0.001 to 9999.000 mm/s
0.0001 to 999.000 inch/s
Teaching Box speed coefficient 1t09
412 Teaching Box jogging speed 1 to 300000 pps

0.001 to 9999.000 mm/s
0.0001 to 999.0000 inch/s

Teaching Box jogging acceleration and |0to 9
deceleration time
Number of Teaching Box pulses 1 to 9 pulses
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Item Address Field Permitted settings
range
X-axis parameters | 413 Origin search direction o, 1
414 Origin compensation 0 to £999,999 pulses
0 to £99,999.0 mm
0 to +9,999.00 inches
415 High origin search speed 1 to 300,000 pps
0.001 to 9,999.000 mm/s
0.0001 to 999.0000 inch/s
416 Origin search acceleration and 0to9
deceleration
417 Low origin search speed 1 to 10,000 pps
0.001 to 9,999.000 mm/s
0.0001 to 999.0000 inch/s
418 External deceleration-stop pattern 0to9
Number of deceleration-stop pulses 1 to 10,000 pulses
0.001 to 9,999.000 mm
0.0001 to 999.0000 inches
Deceleration key deceleration pattern 0to9
419 Disconnection check 0,1
Check time 0to 990 ms
Number of check pulses 0 to 999 pulses
420 Error counter capacity 10 to 32,768 pulses
External output 1 designation 0,1
External output 2 designation 0,1
Dwell times 450 to 459 | X-axis dwell times #0 to #9 0 to 9990 ms
Acceleration and 460 to 469 | X-axis acceleration and deceleration 10 to 4990 ms
deceleration times times #0 to #9
X-axis 470 X-axis synchronization positioning 0 to 99,999,999 pulses
synchronization action 0 to £99,999.000 mm
positioning data ’
0 to +9,999.0000 inches
Y-axis start address 500 to 799
Synchronization pattern 0,1
Continuous pattern next address 0to9
Data type ABS/INC
Data enable/disable 0, 1 (1: enable 0: disable)
471 to 479 | Same as above Same as above
X-axis zone setting | 480 X-axis zone ON data 0 to £99,999,999 pulses
data 0 to +99,999.000 mm
0 to +9,999.0000 inches
X-axis zone OFF data 0 to 99,999,999 pulses
0 to +99,999.000 mm
0 to +9,999.0000 inches
Data enable/disable 0, 1 (1: enable 0: disable)
External output ON/OFF 0, 1 (1: yes 0: no)
External output designation OUT1 0, 1 (1: designated 0: not designated)
External output designation OUT2 0, 1 (1: designated 0: not designated)
481 to 489 | Same as above Same as above
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Item Address Field Permitted settings
range
Positioning actions | 500 Y-axis position 0 t0 99,999,999 in pulse
0 10 99,999.000 in mm
0 t0 9,999.0000 in inch
Speed 0to 99
M code, dwell time 0t099,0t09
Acceleration and deceleration time Oto9
Positioning action type ABS/INC
Interpolation positioning action 0, 1 (1: yes 0: no)
Interpolation positioning action type 0, 1 (1: Circular arc 0: end point)
Circular arc data type 0, 1 (1: intermediate point O: circular arc
center)
Circular arc direction 0, 1 (1:CW 0:CCW)
Positioning pattern 0,1
Positioning action enabled/disable 0, 1 (1: enable 0: disable)
501 to 799 | Same as above Same as above
Y-axis parameters | 800 Unit Pulse, mm, inch
801 Pulse rate 0.0001t0 1.0
802 Rotation direction 0,1
803 Encoder type Multiplication x1, x2, x4
A- and B-phase +, -
polarity change
804 Gain (110 999) x 10 uV/p
805 In-position zone 1 to 999 pulses
806 Backlash compensation 0 to 9,999 pulses
807 Stroke limit (+) 1 t0 99,999,999 pulses
0.001 to 99,999.00 mm
0.0001 to 9,999.0000 inches
808 Stroke limit (=) 1 to 99,999,999 pulses
0.001 to 99,999.00 mm
0.0001 to 9,999.0000 inches
809 Zone setting 0 to 9,999 pulses
810 Home shift 0 to 999,999 pulses
0 to £99,999.0 mm
0 to £9,999.00 inches
811 Maximum speed 1 to 300000 pps
0.001 to 9999.000 mm/s
0.0001 to 999.0000 inch/s
Teaching Box speed coefficient 1t09
812 Teaching Box jogging speed 1 to 300000 pps
0.001 to 9999.000 mm/s
0.0001 to 999.0000 inch/s
Teaching Box jogging acceleration and |0to 9
deceleration time
Number of Teaching Box pulses 1 to 9 pulses
813 Origin search direction 0,1
814 Origin compensation 0 to £999,999 pulses

0 t0 £99,999.0 mm
0 to +9,999.00 inches
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Item Address Field Permitted settings
range
Y-axis parameters | 815 High origin search speed 1 to 300000 pps
0.001 to 9999.000 mm/s
0.0001 to 999.0000 inch/s
816 Origin search acceleration and Oto9
deceleration
817 Low origin search speed 1 to 10000 pps
0.001 to 9999.000 mm/s
0.0001 to 999.0000 inch/s
818 External deceleration-stop pattern 0to9
Number of deceleration-stop pulses 1 to 10,000 pulses
0.001 to 9,999.000 mm
0.0001 to 999.0000 inches
Deceleration key deceleration pattern 0to9
819 Disconnection check o, 1
Check time 0to 99
Number of check pulses 0 to 999 pulses
820 Error counter capacity 10 to 32,768 pulses
External output 1 designation 0,1
External output 2 designation 0,1
Dwell times 850 Y-axis dwell time #0 0 to 9990 ms
851 to 859 | Y-axis dwell times #1 to #9 0 to 9990 ms
Acceleration and 860 Y-axis acceleration and deceleration 10 to 4990 ms
deceleration times time #0
861 to 869 | Y-axis acceleration and deceleration 1 to 4990 ms
times #1 to #9
Y-axis 870 Y-axis synchronization positioning 0 to 99,999,999 pulses
synchronization action 0 to £99,999.000 mm
positioning data ’
0 to +9,999.0000 inches
X-axis start address 100 to 399
Synchronization pattern 0,1
Continuous pattern next address 0to9
Data type ABS/INC
Data enabled/disabled 0, 1 (1: enabled 0: disabled)
871 to 879 | Same as above Same as above
X-axis zone setting | 880 Y-axis zone ON data 0 to 99,999,999 pulses
data 0 to +99,999.000 mm
0 to +9,999.0000 inches
Y-axis zone OFF data 0 to £99,999,999 pulses
0 to £99,999.000 mm
0 to +£9,999.0000 inches
Data enable/disable 0, 1 (1: enable 0: disable)
External output ON/OFF 0, 1 (1; yes 0: no)
External output designation OUT1 0, 1 (1: designated 0: not designated)
External output designation OUT2 0, 1 (1: designated 0: not designated)
881 to 889 | Same as above Same as above
XY-axis speed data | 900 Data 0 1 to 300000 pps

0.001 to 9999.000 mm/s
0.0001 to 999.0000 inch/s
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Item Address Field Permitted settings
range
XY-axis speed data | 901 Data 1 1 to 300000 pps
0.001 to 9999.000 mm/s
0.0001 to 999.0000 inch/s
902 to 999 | Data 2 to data 99 Same as above

10-30-1 Error Code Displays and Error Processing on NC222

Error Error code display Cause of error Remedy
Hardware errors ERRORO1 An abnormality was found in bus | Replace the bus
BUS ERROR hardware when accessing the hardware.
bus.
ERROR02 An abnormality was found in the | Replace the EEPROM.
EEPROM when executing the
EEPROM VERIFY
STORE command.
ERRORO3 The reset hangs because of Check signal routing from
WDT ERROR circuit problems or because the | the CPU of the PC (CPU,
reset clearing signal does not Backplane, 1/O interface
arrive. Unit, Expansion 1/O
Racks). If no problems
exist in the routing then
the error is in the PCU,
and cannot be corrected
by the user. Replace the
PCU.
System errors ERROR10 The CW or CCW limit input Press the ERR CLR key
X OVER TRAVEL turned ON for the X axis when (error clear). This does not
the operation was not an origin erases the stored origin,
search. S0 jogging and origin
search operations are
enabled.
ERRORI1 The CW or CCW limit input Press the ERR CLR key
Y OVER TRAVEL turned ON for the Y axis when (error clear). This does not
the operation was not an origin erases the stored origin,
search. S0 jogging and origin
search operations are
enabled.
ERROR12 The X-axis error counter The error counter count
X ERR CNTR OVER overflowed. exceeded its maximum
value when a workpiece
got caught on or bumped
The Y-axis error counter into an obstruction.
ERROR13 i
overflowed. Remove the obstruction,
Y ERR CNTR OVER clear the error, and
reestablish the origin.
Wiring errors ERROR20 Phase-difference signals (phases | Turn off the power and
X REVERCE WIRE A and B signals) from the X-axis | interchange phases A and
encoder are reversed. B or change the
; ; arameter data to change
ERROR21 ih:ns(?glgerer;cef&gna:]s (S(tlas'es ghases A ards, 9
Y REVERCE WIRE gnals) from the Y-axis
encoder are reversed.
ERROR22 The positioning loop wire of the X | Connect the positioning
X SNAP OF WIRE axis is disconnected. loop wire.
ERROR23 The positioning loop wire of the Y
Y SNAP OF WIRE axis is disconnected.
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Error

Error code display

Cause of error

Remedy

OP code errors

An undefined OP code was sent
ERROR30 XXXX as a command
ILLEGAL COMMAND

Operands longer or shorter than

ERROR31 XXXX
OPERAND LENGTH

the defined length are attached
to the command.

Correct the command and
retransmit.

ERRORS56 XXXX
DATA TIMING

operation.

A command valid only when the | Consider the PC program
ERROR32 XXXX motor is stopped was received timing, and correct the
COMMAND TIMING1 when the motor was operating, or | command transfer timing.

a command valid only when the

motor is operating was received

when the motor was stopped.

A synchronization start command | Consider the PC program
ERROR33 XXXX and normal start command are timing, and correct the
COMMAND TIMING2 transmitted together. command transfer timing.

A servomotor control command | Consider the PC program
ERROR34 XXXX was transmitted when during timing, and correct the
COMMAND TIMING3 servomotor free. command transfer timing.

A command for a single axis was | Consider the PC program
ERROR35 XXXX received during interpolation. timing, and correct the
CMD IN INTERPOL command transfer timing.

An interpolation control Consider the PC program
ERROR36 XXXX command was transmitted during | timing, and correct the
CMD IN SINGLE a single axis operation. command transfer timing.

Operand errors An undefined operand was Correct the operand and
ERROR40 XXXX received. retransfer the command.
ILLEGAL OPERAND

The operand format is incorrect.
ERROR41 XXXX
ILLEGAL OPERAND

Data errors Data designated by interpolation | Correct the data and
ERROR50 XXXX start command was not retransfer the command.
INTERPOL DATA interpolation positioning action.

Among interpolation positioning
ERROR51 XXXX action, data for one axis is
INTERPOL DATA disabled.

The center or intermediate point
ERROR52 XXXX is the same as the end point; an
CIRCULAR DATA arc cannot be produced.

No interpolation end point data
ERROR53 XXXX followed the center or
CIRCULAR DATA intermediate point data.

Data errors Data beyond the defined range Correct the data and
ERROR54 XXXX was transferred. retransfer the command.
DATA ADDRESS

The data length did not fit the
ERROR55 XXXX defined range.
DATA LENGTH
Data errors Data transfer occurred during Data cannot be

transferred during
operation. Transfer data
while the axes are
stopped.

261




PCU Data Contents and Permitted Settings

Section 10-30

Error Error code display Cause of error Remedy
Data errors Data beyond the defined range Correct the data and
ERROR57 XXXX was transferred. retransfer.
ILLEGAL DATA
The data format did not fit the Correct the data and
ERROR58 XXXX defined range. retransfer.
ILLEGAL DATA
The position of the positioning Check the positioning
ERROR59 XXXX action exceeded the positive and | value to be executed or
SOFT LIMIT negative limit parameters. check the limit
parameters.
The speed called in the Check the speeds or
ERRORG0 XXXX positioning action was 0. speed fields of the
SPEED 0 positioning actions.
Origin search incomplete. Establish the origin with
ERROR61 XXXX Origin Search or Changing
SEARCH INCOMP Current Position
Operation.
Communication ERROR70 Parity check uncovered an Clear the error with ERST,
errors PARITY ERROR abnormality. and perform the following
steps. If the error does not
clear, there may be a
hardware problem that is
not user serviceable;
replace the PCU.
ERROR71 Pata fformat broke down during | 4~ Gheck for faulty cable
FRAMING ERROR ransier. connections.
2. Exchange the external
display for the
Teaching Box or the
Teaching Box itself.
ERROR72 Handshake abnormality 3. Replace the cables of
OVER RUN ERROR the peripheral

equipment
(C200H-CN-222 or
C200H-CN-422).

4. Replace the PCU.

ERRORS80 XXXX
TRANS CH OVER

The number of channels
transferred exceeded the

maximum permissible number.

Change the PC program
so the number of channels
transferred remains within
the permissible number.
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10-30-2 Coding Sheet for NC222

Address Field Setting range Data
0 Position 0 to 99,999,999 pulses
0 t0 99,999.000 mm
0 t0 9,999.0000 inches
Speed 0to 99
M code 0to 99
Dwell time 0to9
Acceleration and deceleration |0to 9
time
Positioning action type ABS, INC
Interpolation positioning action | 1: yes 0: no
Interpolation positioning action | 1: circular arc 0: end point
type
Circular arc data type 1: circular arc center 0:
intermediate point
Circular arc direction CCW=1, CW=0
Positioning action o, 1
Positioning action 1: enable 0: disable
enable/disable
Synchronization start 1: enable 0: disable
1 Position 0 to0 99,999,999 pulses
0 t0 99,999.000 mm
0 t0 9,999.0000 inches
Speed 0to 99
M code 0to 99
Dwell time 0to9
Acceleration and deceleration |0to 9
time
Positioning action type ABS, INC
Interpolation positioning action | 1: yes 0: no
Interpolation positioning action | 1: circular arc 0: end point
type
Circular arc data type 1: circular arc center 0:
intermediate point
Circular arc direction CCW=1, CW=0
Positioning pattern 0,1
Positioning action 1: enable 0: disable
enable/disable
Synchronization start 1: enable 0: disable
2 Position 0 to0 99,999,999 pulses
0 t0 99,999.000 mm
0 t0 9,999.0000 inches
Speed 0to 99
M code 0to 99
Dwell time 0to9
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Address Field Setting range Data
2 Acceleration and deceleration |0to 9
time
Positioning action type ABS, INC
Interpolation positioning action | 1: yes 0: no
Interpolation positioning action | 1: circular arc 0: end point
type
Circular arc data type 1: circular arc center O:
intermediate point
Circular arc direction CCw=1, CW=0
Positioning pattern 0,1
Positioning action 1: enable 0: disable
enable/disable
Synchronization start 1: enable 0: disable
3 Position 0 to 99,999,999 pulses
0 t0 99,999.000 mm
0 t0 9,999.0000 inches
Speed 0to 99
M code 0to 99
Dwell time 0to9
Acceleration and deceleration |0to 9
time
Positioning action type ABS, INC
Interpolation positioning action | 1: yes 0: no
Interpolation positioning action | 1: circular arc 0: end point
type
Circular arc data type 1: circular arc center O:
intermediate point
Circular arc direction CCW=1, CW=0
Positioning pattern 0,1
Positioning action 1: enable 0: disable
enable/disable
Synchronization start 1: enable 0: disable
4 Position 0 to 99,999,999 pulses
0 t0 99,999.000 mm
0 t0 9,999.0000 inches
Speed 0to 99
M code 0to 99
Dwell time 0to9
Acceleration and deceleration |0to 9
time
Positioning action type ABS, INC
Interpolation positioning action | 1: yes 0: no
Interpolation positioning action | 1: circular arc 0: end point
type
Circular arc data type 1: circular arc center O:
intermediate point
4 Circular arc direction CCw=1, CW=0
Positioning pattern 0,1
Positioning action 1: enable 0: disable
enable/disable
Synchronization start 1: enable 0: disable
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Address Field Setting range Data
5 Position 0 to 99,999,999 pulses
0 t0 99,999.000 mm
0 t0 9,999.0000 inches
Speed 0to 99
M code 0to 99
Dwell time 0to9
Acceleration and deceleration |0to 9
time
Positioning action type ABS, INC
Interpolation positioning action | 1: yes 0: no
Interpolation positioning action | 1: circular arc 0: end point
type
Circular arc data type 1: circular arc center 0:
intermediate point
Circular arc direction CCW=1, CW=0
Positioning pattern 0,1
Positioning action 1: enable 0: disable
enable/disable
Synchronization start 1: enable 0: disable
6 Position 0 to0 99,999,999 pulses
0 t0 99,999.000 mm
0 t0 9,999.0000 inches
Speed 0to 99
M code 0to 99
Dwell time 0to9
Acceleration and deceleration |0to 9
time
Positioning action type ABS, INC
Interpolation positioning action | 1: yes 0: no
Interpolation positioning action | 1: circular arc 0: end point
type
Circular arc data type 1: circular arc center 0:
intermediate point
Circular arc direction CCW=1, CW=0
Positioning pattern 0,1
Positioning action 1: enable 0: disable
enable/disable
Synchronization start 1: enable 0: disable
7 Position 0 to 99,999,999 pulses
0 t0 99,999.000 mm
0 t0 9,999.0000 inches
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Address Field Setting range Data
7 Speed 0to 99
M code 0to 99
Dwell time 0to9
Acceleration and deceleration |0to 9
time
Positioning action type ABS, INC
Interpolation positioning action | 1: yes 0: no
Interpolation positioning action | 1: circular arc 0: end point
type
Circular arc data type 1: circular arc center 0:
intermediate point
Circular arc direction CCW=1, CW=0
Positioning pattern 0,1
Positioning action 1: enable 0: disable
enable/disable
Synchronization start 1: enable 0: disable
8 Position 0 to0 99,999,999 pulses
0 t0 99,999.000 mm
0 t0 9,999.0000 inches
Speed 0to 99
M code 0to 99
Dwell time 0to9
Acceleration and deceleration |0to 9
time
Positioning action type ABS, INC
Interpolation positioning action | 1: yes 0: no
Interpolation positioning action | 1: circular arc 0: end point
type
Circular arc data type 1: circular arc center 0:
intermediate point
Circular arc direction CCW=1, CW=0
Positioning pattern 0,1
Positioning action 1: enable 0: disable
enable/disable
Synchronization start 1: enable 0: disable
9 Position 0 to0 99,999,999 pulses
0 t0 99,999.000 mm
0 t0 9,999.0000 inches
Speed 0to 99
M code 0to 99
Dwell time 0to9
Acceleration and deceleration |0to 9
time
Positioning action type ABS, INC
Interpolation positioning action | 1: yes 0: no
Interpolation positioning action | 1: circular arc 0: end point
type
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Address

Field

Setting range

Data

9

Circular arc data type

1: circular arc center 0:

intermediate point

Circular arc direction

CCW=1, CW=0

Positioning pattern

0,1

Positioning action
enable/disable

1: enable 0: disable

Synchronization start

1: enable 0: disable
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Parameter Data

ltem Address Field Setting range Data
X-axis 400 Unit Pulse, mm, inch
gg{:meter 401 Pulse rate 0.0001 to 1.0
402 Rotation direction 0,1
403 Encoder type | Multiplication | x1, x2, x4
A- and +, —
B-phases
polarity
change
404 Gain (1t0 999) x 10 uV/p
405 In-position zone 1 to 999 pulses
406 Backlash compensation 0 to 9,999 pulses
407 Stroke limit (+) 1 t0 99,999,999 pulses
0.001 to 99,999.00 mm
0.0001 to 9,999.0000 inches
408 Stroke limit (-) 1 t0 99,999,999 pulses
0.001 to 99,999.00 mm
0.0001 to 9,999.0000 inches
409 Zone setting 0 to 9,999 pulses
410 Home shift 0 to +999,999 pulses
0 to £99,999.0 mm
0 to +9,999.00 inches
411 Maximum speed 1 to 300000 pps
0.001 to 9999.000 mm/s
0.0001 to 999.0000 inch/s
Teaching Box speed 1t09
coefficient
412 Teaching Box jogging speed 1 to 300000 pps

0.001 to 9999.000 mm/s

0.0001 to 999.0000 inch/s

Teaching Box jogging
acceleration and deceleration
time

Oto9

Number of Teaching Box 1t09
pulses
413 Origin search direction 0,1
414 Origin compensation 0 to 999,999 pulses
0 to £99,999.0 mm
0 to £9,999.00 inches
415 High origin search speed 1 to 300000 pps
0.001 to 9999.000 mm/s
0.0001 to 999.0000 inch/s
416 Origin search acceleration 0to9
and deceleration
417 Low origin search speed 1 to 10000 pps

0.001 to 9999.000 mm/s

0.0001 to 999.0000 inch/s
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Item Address Field Setting range Data
X-axis 418 External deceleration-stop 0to9
parameter pattern
data Number of deceleration-stop | 1 to 10,000 pulses
pulses 0.001 to 9,999.000 mm

0.0001 to 999.0000 inches

Deceleration key deceleration |0to 9

pattern
419 Disconnection check o, 1

Check time 0to 99

Number of check pulses 0 to 999 pulses
420 Error counter capacity 10 to 32,768 pulses

External output 1 designation | 0, 1

External output 2 designation | 0, 1

Y-axis 800 Unit Pulse, mm, inch
gg{:meter 801 Pulse rate 0.0001 to 1.0
802 Rotation direction o, 1
803 Encoder type | Z phase +, -
Multiplication | x1, x2, x4
A- and +, -
B-phases
polarity
change
804 Gain (1 to 999) x 102 x 305 uV/ms
805 In-position zone 1 to 999 pulses
806 Backlash compensation 0 to 9,999 pulses
807 Stroke limit (+) 1 t0 99,999,999 pulses

0.001 to 99,999.00 mm

0.0001 to 9,999.0000 inches

808 Stroke limit (=) 1 t0 99,999,999 pulses

0.001 to 99,999.00 mm

0.0001 to 9,999.0000 inches

809 Zone setting 0 to 9,999 pulses

810 Home shift 0 to +999,999 pulses

0 to £99,999.0 mm

0 to +9,999.00 inches

811 Maximum speed 1 to 300000 pps

0.001 to 9999.000 mm/s

0.0001 to 999.0000 inch/s

Teaching Box speed 1to9
coefficient
812 Teaching Box jogging speed 1 to 300000 pps

0.001 to 9999.000 mm/s

0.0001 to 999.0000 inch/s

Teaching Box jogging 0to9
acceleration and deceleration
time
Number of Teaching Box 1to9
pulses
813 Origin search direction o, 1
814 Origin compensation 0 to £999,999 pulses

0 to £99,999.0 mm

0 to +9,999.00 inches
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Y-axis 815 High origin search speed 1 to 300000 pps
g:{:meter 0.001 to 9999.000 mmy/s

0.0001 to 999.0000 inch/s
816 Origin search acceleration 0to9
and deceleration
817 Low origin search speed 1 to 10000 pps
0.001 to 9999.000 mm/s
0.0001 to 999.0000 inch/s
818 External deceleration-stop 0to9
pattern
Number of deceleration-stop 1 to 10,000 pulses
pulses 0.001 to 9,999.000 mm
0.0001 to 999.0000 inches
Deceleration key deceleration |0to 9
pattern
819 Disconnection check 0,1
Check time 0to 99
Number of check pulses 0 to 999 pulses
820 Error counter capacity 10 to 32,768 pulses
External output 1 designation | 0, 1
External output 2 designation | 0, 1
Synchronization Positioning Action
Address Field Setting range Data

Synchronization position

0 to +99,999,999 pulses

0 10 99,999.000 mm

0 to 9,999.0000 inches

Other axis address

X axis: 100 to 399
Y axis: 500 to 799

Synchronization pattern o, 1
Continuous pattern next Oto9
address

Data type ABS, INC
Data enable/disable o, 1

Synchronization position

0 to +99,999,999 pulses

0 10 99,999.000 mm

0 to 9,999.0000 inches

Other axis address

X axis: 100 to 399
Y axis: 500 to 799

Synchronization pattern o, 1
Continuous pattern next Oto9
address

Data type ABS, INC
Data enable/disable o, 1
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Address Field Setting range Data
Synchronization position 0 to 99,999,999 pulses
0 t0 99,999.000 mm
0 to0 9,999.0000 inches
Other axis address X axis: 100 to 399
Y axis: 500 to 799
Synchronization pattern o, 1
Continuous pattern next 0to9
address
Data type ABS, INC
Data enable/disable o, 1
Synchronization position 0 to 99,999,999 pulses
0 t0 99,999.000 mm
0 to0 9,999.0000 inches
Other axis address X axis: 100 to 399
Y axis: 500 to 799
Synchronization pattern o, 1
Continuous pattern next 0to9
address
Data type ABS, INC
Data enable/disable o, 1
Synchronization position
Other axis address
Synchronization pattern o, 1
Continuous pattern next 0to9
address
Data type ABS, INC
Data enable/disable o, 1
Zone Setting Data
Address Field Setting range Data

Zone ON data

0 to +99,999,999 pulses

0 to £99,999.000 mm

0 to +£9,999.0000 inches

Zone OFF data

0 to +99,999,999 pulses

0 to £99,999.000 mm

0 to +£9,999.0000 inches

External output ON/OFF o, 1
External output designation o, 1
OUT1
External output designation o, 1
ouT2
Data enable/disable o, 1
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Address

Field

Setting range

Data

Zone ON data

0 to 99,999,999 pulses

0 to £99,999.000 mm

0 to +9,999.0000 inches

Zone OFF data

0 to 99,999,999 pulses

0 to £99,999.000 mm

0 to +9,999.0000 inches

External output ON/OFF

0,1

External output designation o, 1
OUTH
External output designation o, 1
OouT2
Data enable/disable o, 1

Zone ON data

0 to 99,999,999 pulses

0 to £99,999.000 mm

0 to +9,999.0000 inches

Zone OFF data

0 to 99,999,999 pulses

0 to £99,999.000 mm

0 to +9,999.0000 inches

External output ON/OFF

0,1

External output designation o, 1
OUT1
External output designation o, 1
OouT2
Data enable/disable o, 1

Zone ON data

0 to 99,999,999 pulses

0 to £99,999.000 mm

0 to +9,999.0000 inches

Zone OFF data

0 to 99,999,999 pulses

0 to £99,999.000 mm

0 to +9,999.0000 inches

External output ON/OFF

0,1

External output designation o, 1
OUT1
External output designation o, 1
OouT2
Data enable/disable o, 1

Zone ON data

0 to 99,999,999 pulses

0 to £99,999.000 mm

0 to +9,999.0000 inches

Zone OFF data

0 to 99,999,999 pulses

0 to £99,999.000 mm

0 to +9,999.0000 inches

External output ON/OFF

0,1

External output designation o, 1
OUT1
External output designation o, 1
ouT2
Data enable/disable o, 1
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Zone ON data 0 to +99,999,999 pulses
0 to +99,999.000 mm
0 to +9,999.0000 inches

Zone OFF data 0 to +99,999,999 pulses
0 to +99,999.000 mm
0 to +9,999.0000 inches

External output ON/OFF 0,1

External output designation o, 1

OUTH

External output designation o, 1

OouT2

Data enable/disable o, 1

Zone ON data 0 to +99,999,999 pulses
0 to +£99,999.000 mm
0 to +9,999.0000 inches

Zone OFF data 0 to +99,999,999 pulses
0 to +£99,999.000 mm
0 to +9,999.0000 inches

External output ON/OFF o, 1

External output designation o, 1

OUT1

External output designation o, 1

ouT2

Data enable/disable o, 1

Zone ON data 0 to +99,999,999 pulses
0 to +£99,999.000 mm
0 to +9,999.0000 inches

Zone OFF data 0 to +99,999,999 pulses
0 to £99,999.000 mm
0 to +9,999.0000 inches

External output ON/OFF o, 1

External output designation o, 1

OUT1

External output designation o, 1

ouT2

Data enable/disable o, 1

Dwell Times
Address Field Data (0 to 9,990 ms)

O o N WM = O
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Acceleration and Deceleration Times

Address

Field

Data (0 to 4,990 ms)

O O N OO NV =O

Speed (1 to 300,000 PPS, 0.001 to 9,999.0 MPS, 0.0001 to 999.0 IPS)

Address

Field

Data

O O NO| | WO 20 00N O IN =+0Cl00NO| O O DM =O
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Position Control Unit Specifications

General Specifications

ltem

Specification

Power supply voltage

5 VDC (for PCU)

24 VDC (for external power)

Voltage fluctuation tolerance

4.75-5.25 VDC (for PCU)

21.6-26.4 VDC (for external unit power)

DC current consumption

950 mA or less for 5 VDC

50 mA or less for 24 VDC

Dielectric strength

Between all external terminals and frame ground: 500 VAC for 1 minute at 50/60 Hz

Noise resistance

Power (100 VAC)

(a) Normal mode: 1.2 kV

(b) Common mode: 1.2 kV

I/O (24 VDC)

(a) Normal mode: 600 V

(b) Common mode: 600 V

Conditions: Pulse width 1 us, rise time 1 ns.

Vibration resistance

10-54.8 Hz for 20 minutes each in X, Y, and Z directions with 0.5-mm double
amplitude

Operating ambient temperature

0 to 55 °C (one Unit used); 0 to 50 °C (multiple Units used) (see note)

Operating humidity

35% to 85% (no condensation)

Operating atmosphere

No corrosive gases

Storage temperature

-20t0 65 °C

Grounding Ground at a resistance of less than 100 Q
Weight 700 grams or less (excluding connectors)
Dimensions 250.0 (H) x 34.5 (W) x 93.0 (D) mm

Note

If the Position Control Unit is mounted between two Units (such as the
C500-IA___or C500-ID__ ) which produce high temperatures, or if several
Position Control Units are mounted next to each other, then the maximum
ambient operating temperature must be reduced by 5°C to 50°C. If the Posi-
tion Control Unit must be used in an environment with an ambient tempera-
ture higher than 50°C, then install a fan or take other measures to cool the
Position Control Unit.
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Dimensions (Unit: mm)

e-34.5-3]

]

Connecting cable

———— 100 ———»'
- 175

I/O Electrical Specifications - Inputs

ltem

Specification

Input types

Origin, external interrupt, CW limit, CCW limit, external
servo-free

Input voltage

24 VDC + 10%

Input current 8 mA

ON voltage 12V min.
OFF voltage 4V max.

ON delay time 2 ms or less
OFF delay time 2 ms or less
Phase inputs A B, Z
Phase input voltage 5VDC + 5%
Rated phase input current 10 mA

ON voltage for phase inputs | 2.5V max.

Response frequency

A, B phase: 300 kHz max. (50% duty ratio)
Z phase: 10 kHz max.
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I/O Electrical Specifications - Outputs

Item

Specification

Output types

OuUT1, OUT2

Maximum open/close capacity

Open collector 40 mA at 24 VDC

Leak current

0.1 mA or less

Residual voltage

1.1 Vorless

External power supply voltage

24VDC = 10%

Output type

Speed voltage

Output voltages

-10to 10 VDC

Output current

10 mA (approx. 1-kQ impedance)

Performance Specifications

ltem

Specification

Control method

Semi-closed loop with incremental encoder

Number of control axes

Two

Number of points used for 1/O

32 points (2 words)

Peripheral devices

Teaching Box

Positioning actions

Settings

(1) From the Teaching Box
(2) From the PC with sequence programs

Position types

Incremental or absolute

Maximum input

+99,999,999 pulses, with conversion to millimeters and
inches on the Teaching Box.

Data capacity

300 positions per axis

Interpolation settings

Straight-line interpolation(end point)

Circular arc interpolation

(arc center and end point, or arc intermediate and end
points)

Speeds Capacity 100 for both axes
Range 1 to 300,000 pps (in 1 pps increments)
Acceleration/Deceleration | Automatic trapezoidal acceleration/deceleration curve
method
Acceleration/Deceleration | 10 separate acceleration/deceleration times per axis.
pattern
Parameters Acceleration/Deceleration | 10 to 4,999 ms (with 10-ms increments)
times
Backlash compensation 0 to 9,999 pulses
Home shift To modify positioning actions: 0 to +999,999 pulses.
Gain control 110 9.990 uV/pulse
Zone settings Settings possible for any of eight points per axis.
Origin search Settings for search directions, high and low search
speeds, and origin compensation (999,999 pulses)
Functions Synchronous startup Either axis can be preset to start operation when the

other axis reaches a specified point during operation.

Jogging

Jogging or inching can be executed by means of
instructions from the PC or the Teaching Box.
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ltem

Specification

Functions

Teaching

The present position can be registered as position data
by means of an instruction from the PC or the Teaching
Box.

Servo-lock/servo-free

It is possible to switch between servo-lock and
servo-free from either the PC or the Teaching Box.

M functions

M code outputs: 01-99 (99 types)

Dwell timer

Ten types can be set, within a range of 0 ms to 9990
ms (in 10-ms increments).

Present position display

The present position can be displayed at either the PC
or the Teaching Box.

Error count display

The contents of the error counter can be output to the
Teaching Box, or output as status to the PC. The error
counter can be reset and the capacity can be set.

Override

0.1% t0 999.9%, in increments of 0.1%

External interrupt
(deceleration stop)

Positioning can be stopped, at a specified deceleration
time, either from the PC or externally.

External servo-free input

Stopping is possible due to the natural discharge of the
error counter, by means of the Teaching Box.

Data storage

Data is stored by means of EEPROM and is read
automatically at the time of powering up.

Error checking functions

Error code output

Error codes indicating the causes of errors are output
to the PC and the Teaching Box.

Error counter overflow
output

External output of error counter overflow can be be set
to ON or OFF.

Protect functions

PC protect, external input protect, and Teaching Box
protect can all be set.

Command trace

Commands and external inputs can all be traced
through the past 128 steps, and displayed at the
Teaching Box.

Disconnected wiring
check

Checks, when the wiring check command is executed,
whether the position table is created.

Faulty wiring check

When the wiring check command is executed,
transmits a small number of pulses and checks for
faulty wiring.
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ltem

Specifications

Power supply voltage

5 VDC (from Position Control Unit)

Voltage fluctuation tolerance

4.75 t0 5.25 VDC

Internal current consumption

300 mA or less for 5 VDC

Noise resistance

Power supply: 5 VDC
(a) Normal mode: 12E
(b) Common mode: 12E (E: Power supply voltage)
Pulse width: 1 us
Rise time: 1 ns
Cable winding: 1 kv

Vibration resistance Mechanical durability

25 Hz for 2 hrs each in X, Y, and Z directions with 2-mm double
amplitude

Malfunction durability

55 Hz for 10 minutes each in X, Y, and Z directions with 0.4-mm
double amplitude

Shock resistance

10 G; three times each in X, Y, and Z directions.

Ambient operating temperature

0to45°C

Ambient operating humidity

35% to 85% (no condensation)

Ambient operating atmosphere

No corrosive gases

Ambient storage temperature

-20to 65 °C

Cable

NC221-E; NC222-E

C200H-CN222 (2 m); C200H-CN422 (4 m);
C500-CN132 (10 m)

NC103-E; NC111-V1

C500-CN422 (4 m)

Weight

400 grams or less

Dimensions

192 (H) x 96 (W) x 48.4 (D) mm

Note Use the internal DIP switch to select the type of model.
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External Dimensions (Unit: mm)

95.4

191.4

89.7
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Nomenclature and Functions

Internal DIP Switch Settings

Use these DIP switch settings to select the Position Control Unit. If more than
one of these pins are set to ON, then the smallest numbered pin will be given
priority. Use the same setting (pin no. 1) for the NC222-E as for the
NC221-E.

TUO002

Display (LCD)

Operation keys

als

1 2

i

iBBA|

Numeric keys

Jogging/inching key

Not used.
(Must be OFF.)

Used by system.
(Must be OFF.)

Pin no. Setting
1 ON for connecting to NC221-E and NC222-E.
2 ON for connecting to NC111-EV1.
3 ON for connecting to NC103-E.
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ltem

Specifications

Applicable models

C500-NC221-E; C500-NC222-E; C500-NC103-E; C500-NC111-EV1

Display

Liquid crystal display (16 characters x 2 rows)

Command functions

Immediate stop

Key in emergency stop to stop positioning immediately.

Deceleration stop

Key in deceleration stop to stop positioning gradually.

Error reset

Key in error reset to clear error status.

PV change The present value can be changed to any value.

Start Starts with specified positioning actions.

Origin search Determines the origin.

Jogging Jogging can be executed by means of the arrow keys.
Writing data Positioning, parameter, and speed data can be written.

Inserting, deleting data

Positioning actions can be inserted or deleted.

Clearing data

Positioning, parameter, and speed data can be cleared.

Teaching

Positioning actions can be taught.

Monitoring functions

The present value, M code, dwell time, origin input, Z phase, CW limit input, CCW limit
input, override status, error counter contents, positioning action address, direction, and
speed data address can all be monitored.

Data storage

Reading data from, and writing data to EEPROM are possible by means of key input.

Debugging operations

Error code output

The error code showing the cause of an error can be
displayed.

Command trace

Commands received can be traced for up to 128 steps.

PC protect

Commands from the PC can be temporarily prohibited.

External input protect

The NC222 can be operated with no external inputs
provided.

Z-phase position check

After origin search has been completed, the space
between the Z phase and the origin sensor is diplayed.

Safety features

Teaching Box protect

The Teaching Box can be set so that a password must
be keyed in before operation.

Startup

Positioning continues while the key is held down, and
stops when it is released.

Positioning speed

It is possible to preset a positioning speed coefficient
and start conduct positioning at a speed lower than the
actual set speed.
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error

prevented by noise or other ex-
ternal causes.

Error Error Type Time checked Cause of abnormalities and Correction
Code status
Hardware | RAM error At power up. Hardware-related abnormality in | If the problem is noise-
error RAM. related, then correct the
wiring and consider ap-
plying noise countermea-
00 sures such as installation
of a surge killer.
If the problem is not
noise-related, then it can-
not be corrected by the
user. Please replace any
defective components.
Common RAM Hardware-related abnormality in
error shared RAM.
Gate array error Hardware-related abnormality in
gate array.
COMB error Abnormality in peripheral LSIs
(PIAs, timer ICs).
01 Bus error When the bus is | Hardware-related abnormality in
accessed. bus.
02 EEPROM verifi- | When STORE is | Hardware-related abnormality in
cation error executed. EEPROM.
03 Watchdog timer | Always checked. | Normal software execution is

System Errors

Error Error Type Time checked Cause of abnormalities and Correction
Code status
10 | Xaxis Over-travelling | Always checked. | The CW or CCW limit input Perform a JOG operation
error turned ON when the operation to move the workpiece
was not an origin search. away from the CW or
CCW limit switch, and
then enter ERST (error
11 Y axis reset). This erases the
stored origin, so the ori-
gin must then be re-es-
tablished.
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Error
Code

Error Type

Time checked

Cause of abnormalities and
status

Correction

12

X axis

13

Y axis

Error counter
overflow

Always checked.

The count of the error counter
exceeded the maximum value.

Check for any obstruc-
tions to workpiece posi-
tioning that may be caus-
ing the count of the error
counter to increase ab-
normally.

Adjust the servomotor
driver and improve motor
follow-up, so that the
count of the error counter
does not increase.

Lengthen the accelera-
tion time or lower the
speed.

Execute ERST.

Wiring Errors

Error Error Type Time checked Cause of abnormalities and Correction
Code status
20 X axis Reversed wiring | When the com- | The wiring is connected in re- Change the Aand B
error mand is trans- verse. phases at the power sup-
ferred. ply.
21 Y axi Switch the A and B
axis phases by means of the
encoder A/B phase
switch data.
22 X axis Disconnected The wiring is disconnected or Repair the place where
wiring error broken. the position loop is bro-
23 | Y axis ken. Then turn on the
power again.
Command and Data Errors
Error Error Type Time checked Cause of abnormalities and Correction
Code status
30 OP code Undefined error | When An undefined OP code was sent | Correct the OP code and
errors commands are as a command. re-transmit the
transferred. command.
31 Operand count Operands differing from the
error number defined are attached to
the commands.
32 Transmission When A command valid when position- | Consider the PC pro-
timing error (1) | commands are ing is stopped was transferred gram timing, and correct
executed. for an axis while that axis was in | the command transfer
operation. timing.
33 Transmission When A synchronous start command
timing error (2) | commands are and a normal start command
executed. were transferred together.
34 Transmission When A servo control command was
timing error (3) | commands are | transferred while servo-free was
executed. in effect.
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Error Error Type Time checked Cause of abnormalities and Correction
Code status

35 OP code Transmission When interpola- | A command for a single axis Consider the PC pro-

errors error during in- | tion commands | was received during gram timing, and correct
terpolation are executed. interpolation. command transfer during
- : : . interpolation.
36 Transmission When single- An interpolation control com-
error during axis commands | mand was received during
single-axis op- | are executed. single-axis operation.
eration
40 Operand Undefined error | When An undefined operand was Correct the operand and
errors commands are received. re-transmit the
transferred. command.

41 Format error The operand format is incorrect.

50 Data errors | Interpolation When ISRT is Data designated by ISRT is not | Correct the data and

data error (1) transferred. interpolation data. re-transmit the data.

51 Interpolation Among interpolation data, data

data error (2) for one axis is disabled.

52 Circular arc data The center or intermediate point

error (1) is the same as the end point;
arc cannot be produced.

53 Circular arc data No interpolation end point data

error (2) following the center or interme-
diate point data.

54 Data address When data is Data addressed beyond the Correct the data and

error transferred defined range was transferred. | re-transmit the data.
(WRIT (87)).
55 Data length The data length did not fit the
error defined range.
56 Data setting Data transfer occurred during Data cannot be trans-
timing error axis operation. ferred during operation.
Transfer data while the
axes are stopped.

57 Undefined error Data beyond the defined range | Correct the data and

was transferred. re-transmit the data.

58 Format error The data format did not fit the

defined range.

59 Stroke limit error | When XSRT, The position field of the position- | Check the position you
YSRT, or ISRT is | ing action exceeded the stroke | wish to execute or check
transferred. limit (+) or (-) parameter. the stroke limit

parameters.

60 Speed 0 error When SRT, The speed called in the Check the speeds or
ORG, or JOGis | positioning action was O. speed fields of the posi-
transferred. tioning action.

61 Set origin When SRT is SRT was transferred before the | Establish the origin.

incomplete error | transferred. origin was established.
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Communication Errors

Error Error Type
Code

Time checked

Cause of abnormalities and
status

Correction

70 Parity error

71 Framing error

72 Overrun error

Constant

Parity check uncovered an
abnormality.

Data format broke down during
transfer.

Handshake abnormality

Clear the error with
ERST, and follow the
steps below. If the error
does not clear, there may
be a hardware problem
which is not user
serviceable.

(1) Check cable connec-
tions.

(2)Exchange the External
Display with the Teaching
Box or vice-versa to
check peripheral
equipment.

(3) Replace the cables of
the peripheral equipment
(C200H-CN222 or
C200H-CN422).

(4) Replace the PCU.

80 Transfer word count
overflow (data error)

When data is
transferred.

The number of words
transferred with WRIT (87)
exceeded 127.

Change the PC program
so the number of

words transferred
remains within 127.

Program Errors

exceeded 127.

Error Error Type Time checked Cause of abnormalities and Correction

Code status

80 Transfer word count When data is The number of words Change the PC program
overflow (data error) transferred. transferred with WRIT (87) so the number of

words transferred
remains within 127.
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Appendix D
Data Memory Coding Sheets

DM wd 15<-00 Function DM wd 15<-00 Function DM wd 15<-00 Function
00 Unit: 0 to 2 11/6 Origin search 6 1 Acceleration/
accel./decel. deceleration
010 010 speed: 0t0 9 time #1
o1 Pulse rate: 117 Low origin
0 1.0 to 0.001 olo search speed 6 |2 Acceleration/
110 10,000 deceleration
; . time #2
0 2 Rotation 118 Deceleration
0l0 direction: 0.1 ?t%) 1(8ué:(s)%s) 63 Acceleration/
03 Encoder type: 0to9; o t0 9 Qeceleranon
0-1,0-1,1,2,4 : — time #3
’ e 119 Discon. wiring
0|4 Gain: 1 to 999 .(f.hk ?ngtle:ggj 6|4 Acceleration/
0 Pmljet.ooo 0999 deceleration
uls: - time #4
0|5 In-position 2|0 Error count
zone:1 to 999 0 Satgaggﬁ% b 6 5 Acceleration/
06 Backlash Ext. output: 01 ?ecefsranon
compensation: : ime
0 to 9,999 5|0 Dwell time #0:
0|7 Stroke limit (+): 0t0 9990 66 Acceleration/
0 to 99,999,999 5 |1 Dwell time #1 deceleration
— time #6
0|8 Stroke limit (-):
010 99,999,999 5|2 Dwell time #2 67 Acceleration/
0l9 Zones: deceleration
0-9,999 (decel) 53 Dwell time #3 time #7
0-9,999 (accel) -
6 8 Acceleration/
10 Home shift: 5|4 Dwell time #4 deceleration
999,999 time #8
5|5 Dwell time #5 6 9 Acceleration/
111 Maximum deceleration
. time #9
0 speed: 56 |1 Dwell time #6
10 300,000 weld
710 Synchronous
1]2 Teaching Box 5|7 Dwell time #7 positioning
speed: action #0
1 to 300,000
0to9;1t09 518 Dwell time #8
113 Origin search
00 direction: 0.1 519 Dwell time #9 711 Synchronous
114 Origin pogitioning
0 compensation: 610 Acceleration/ action #1
0 to =999,999 deceleration
time (pattern)
15 High origin #0: 110 499
0 search speed
1 to 300,000
712 Synchronous Positioning
positioning action #2
action #2 -
8 |1 Zone setting #1
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Data Memory Coding Sheets

Appendix D

DM Wd 1500 Function DM Wd 1500 Function DM Wd 15<-00 Function
7 |3 | 4 | Synchronous Positioning
positioning action #3
action #3 -
8 |2 Zone setting #2
7 |4 | 4 | Synchronous Positioning
positioning action #4
action #4 -
8 |3 Zone setting #3
7 |5 | 4 | Synchronous Positioning
positioning action #5
action #5 -
8 |4 Zone setting #4
7 |6 | 4 | Synchronous Positioning
positioning action #6
action #6 -
8|5 Zone setting #5
7 |7 | 4 | Synchronous Positioning
positioning action #7
action #7 -
8|6 Zone setting #6
7 |8 | 4 | Synchronous Positioning
positioning action #8
action #8 -
8|7 Zone setting #7
7 |9 | 4 | Synchronous Positioning
positioning action #9
action #9 P
Positioning
action #1
8 |0 | 5 | Zone setting #0 Positioning
action #10
Positioning
action #19
Positioning Positioning
action #11 action #28
Positioning
action #20
Positioning Positioning
action #12 action #29
Positioning
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Data Memory Coding Sheets

Appendix D

DM wd 15<-00 Function DM wd 15<-00 Function DM wd 15<-00 Function
action #21
Positioning Positioning
action #13 action #30
Positioning
action #22
Positioning Speed #0
action #14 0 (1 to 300,000)
Positioning Speed #1
action #23 0
Positioning
action #15 Speed #2
0
Positioning
action #24 Speed #3
Positioning 0
action #16
Speed #4
Positioning 0
action #25
Positioning Speed #5
action #17 0
Positioning Speed #6
action #26 0
Positioning
action #18 Speed #7
0
Positioning
action #27 Speed #8
0
Speed #9 Speed #23 Speed #37
0 0 0
Speed #10 Speed #24 Speed #38
0 0 0
Speed #11 Speed #25 Speed #39
0 0 0
Speed #12 Speed #26 Speed #40
0 0 0
Speed #13 Speed #27 Speed #41
0 0 0
Speed #14 Speed #28 Speed #42
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Data Memory Coding Sheets

Appendix D

DM wd 15<-00 . Function DM wd 15<-00 . Function DM wd 15<-00 . Function

0 0 0

Speed #15 Speed #29 Speed #43
0 0 0

Speed #16 Speed #30 Speed #44
0 0 0

Speed #17 Speed #31 Speed #45
0 0 0

Speed #18 Speed #32 Speed #46
0 0 0

Speed #19 Speed #33 Speed #47
0 0 0

Speed #20 Speed #34 Speed #48
0 0 0

Speed #21 Speed #35 Speed #49
0 0 0

Speed #22 Speed #36 Speed #50
0 0 0
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absolute position
attribute

backlash compensation

BCD

circular arc center

circular arc intermediate
point

circular arc interpolation

completion code

continuous (completion)

CW and CCW

CW/CCW limits

data area

distributed control

DM area
dwell time
error code

error counter

external interrupt

feedback

Glossary

A position given in respect to the origin rather than in respect to the present
position.

One of several types of data that define positioning actions. Attributes include
settings such as interpolation code, interpolation point, and completion code.

Compensation for the amount of mechanical play, or “looseness,” present in
gears. Such play can create positioning inaccuracy when the direction of
positioning changes.

An acronym for binary-coded decimal. This is used to code decimal numbers in
binary.

An interpolation point which can be defined, along with the interpolation end
point, to enable circular arc interpolation. Taking these points as known values,
the Position Control Unit can position in a circular arc pattern.

An interpolation point which can be defined, along with the interpolation end
point, to enable circular arc interpolation. Taking these points as known val-
ues, the Position Control Unit can position in a circular arc pattern.

Dual-axis positioning in a circular pattern from the present position to a point
designated as the interpolation end point. In addition to the interpolation end
point, it is necessary to designate either a circular arc center or a circular arc
intermediate point.

A positioning action attribute that determines, upon completion of a given
positioning action, whether positioning stops or whether the next positioning
action is executed immediately, without a break.

The completion code that causes the next positioning action to be executed
immediately upon completion of the current one.

Abbreviations for clockwise (CW) and counterclockwise (CCW). CW and CCW
are defined for a motor shaft in reference to a viewer facing the shaft on the end
of the motor from which the shaft extends from the motor for connection.

Limits on the CW and CCW sides of the origin which can be internally set to
restrict rotation of the shaft.

A memory storage area in the PC. Different types of memory blocks, with
differing functions, are stored in the various data areas of the PC. These blocks
of memory are built up from single units, or bits, which are grouped into 16-bit
words. Commands used to control the Position Control Unit are transferred from
a data area in the PC.

An automation concept in which each portion of an automated system is located
near the devices actually being controlled. In other words, control is
decentralized and “distributed” over the system. Distributed control is a concept
basic to PC systems.

A PC data area in which general operating parameters, speeds, and positions
for positioning actions are stored.

A setting that specifies the period of time during which positioning will stop
before execution of the next positioning action.

Afour-digit code which is output to the PC and the External Display to identify the
type of error which has occurred.

A device used to ensure positioning accuracy when positioning via pulse trains.
The error counter receives a target position as a specific number of pulses in a
pulse train from the Position Control Unit and outputs analog speed voltages to
drive a servomotor accordingly. The specified number of pulses in the error
counter is counted down by feedback from an encoder measuring actual motor
shaft movement, causing voltage output to stop when the number of pulses
equals zero, i.e., when the target position has been reached.

A function whereby positioning may be stopped or speed may be changed,
during operation, in response to an external signal.

The return of a portion of the output of a circuit or device to its input. Itis used in
servocontrol systems to help bring actual values closer to target values.
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Glossary

flag

gain
hunting

inching
incremental position

initial position
interpolation

interpolation code

interpolation end point

M code

NC contacts

NO contacts

op code
open-loop system

origin
origin compensation

origin proximity signal
origin proximity

output code
parameters

positioning action

present position

pulses

pulse rate

pulse train

semiclosed-loop system

servolock
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A bit that is turned ON and OFF automatically by the system to provide status
information.

The increase in signal power produced by an amplifier.

The tendency, in servosystems, to overcompensate when the system’s
momentum carries it past the target position.

Manual feeding wherein positioning is executed one pulse at a time.

A position given in respect to the present position, rather than in respect to the
origin.
The present position when a start command is executed.

The mathematical calculation of missing values between known values. The
Position Control Unit uses interpolation when positioning along both axes
simultaneously. There are two types of interpolation possible: straight-line and
circular arc.

A setting which determines whether or not a positioning action uses
interpolation, and, if so, defines the type of interpolation.

The point which is defined as the final point for interpolated positioning. The
three types of interpolation points are: interpolation end point, circular arc
intermediate point, and circular arc center.

An abbreviation for machine code. The user can set various M codes for various
positions so that each M code will be output when the workpiece passes its
respective position.

Normally-closed contacts. A pair of contacts on a relay that open when the relay
is energized.

Normally-open contacts. A pair of contacts on a relay that close when the relay is
energized.

An abbreviation for operation code. This code is used to designate the DM area
address for each command.

A control system in which operations are carried out according to programmed
instructions, but in which feedback is not provided for automatic adjustments.

The point which is designated as 0 at any given time.

A parameter used to correct the origin from the position determined according to
the origin input signal.

A signal input to indicate when the position is near the origin to enable shifting to
a lower speed.

The region near the origin. When positioning enters this region, a proximity
switch may output a signal for deceleration.

User-defined codes output following completion of a positioning action.

Data which determines limits and other conditions under which an operation will
be carried out.

The fundamental unit of positioning. A particular positioning action moves the
workpiece along one or both axes in a direction, at a speed, and to a position
determined by the data which has been set as part of the positioning action.

The numeric value in pulses defined as being the “location” of the positioning
system at any one pointin time. The present position position is not absolute, but
rather can be redefined as required by positioning operations.

Discrete signals sent at a certain rate. The Position Control Unit outputs pulses,
each of which designates a certain amount of movement. Such pulses are
converted to an equivalent control voltage in actual positioning.

The distance moved the motor shaft divided by the number of pulses required for
that movement.

A series of pulses output together.

A control system in which a PC controls an external process without human
intervention. This system provides feedback (via a tachogenerator and a rotary
encoder) so that actual values (of positions, speeds, and so on) are continuously
adjusted to bring them more closely in line with target values.

An operation whereby a rotary encoder is used to maintain the position of a
motor while it is stopped. Whenever the motor axis moves, the rotary encoder
sends a feedback pulse to an error counter, causing a rotation voltage to be
generated in the reverse direction so that the motor rotates back to its original
position.



Glossary

Special I/O Unit
straight-line interpolation
target position

teaching

terminating (completion)

trapezoidal
acceleration/deceleration

zone

A dedicated Unit, such as a Position Control Unit, High-Speed Counter Unit, or
Analog Timer Unit, which is used for a special purpose.

Dual-axis, linear positioning from the present position to a point designated as
the interpolation end point.

A parameter for a positioning action that designates what position is to be
reached at the completion of the action.

Writing the present position into memory, via the Teaching Box, as the target
position for the designated positioning action.

A completion code that causes positioning to stop upon completion of the
current positioning action.

Accelerating and decelerating in a stepwise pattern such that a trapezoidal
figure is formed.

A range of positions or values which can be defined so that flags are turned ON
whenever the present position is within the range.
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A

acceleration and deceleration times, 2, 55
addresses and channels for, 67
allocations for, 44
for positioning actions, 60
setting of, 65

acceleration and deceleration zones, 51
address abbreviation, 91

addresses, current
positioning actions, 108-112
speeds, 109

applicable motors, 2

C

circular arc interpolation, 64, 135
direction, 64, 65
positioning example, 132
programming example, 153

command/data errors, 190

commands
codes, 105
comparison between Units, 8
data processing, 114, 124
descriptions, 116—137
format and data channels, 114
processing, 130
READ DATA, 149, 153, 154
relationship with flags, 131
servo control, 114, 117
SET ADDRESS, 157
system, 114, 116

communications errors, 190
completion code, 64
connections, position of, 38
control axes, number of, 2

control system, configuration of, 15

D

data
allocations, 44
backup, 2
capacity and storage, 2
communication between PC and PCU, 84
Intelligent I/O Read and Write instructions, 85
configuration, 2, 43
setting sequence, 44

Index

transfer
command code, 105

programming example from Position Control Unit to PC,

153, 154
types, 44
word allocations, 97-112

DC relays, protection for, 36
deceleration stop, 57, 58, 59

DIP switches, 38

direction, definition of CW and CCW, 38

dwell times, 2
allocations for, 44
for positioning actions, 60

E

encoder characteristics, 46

error codes
display, 2
OP codes, 103-112
transmission, 2

error counter, 17, 18

errors
command/data, 189, 191
communications, 189, 191
OP codes, 103-112
processing, 189
system, 189

external inputs, 24, 38

F

flags

allocation, 85

changes, 110-112
during JOG operations, 111
during origin search, 111
during positioning, 110

error code, 101-112

IR area, 96

relationship with commands, 131

status (1), 103-112

status (2), 105-112

status flag reception, 86

status for errors, 190

system, 100-112

system error, 101-112

transitions, 96112

types, 96-112

front panel, 38

G-H

grounds, 37

hardware errors, 190
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Index

I positioning actions, 2, 52, 53
absolute or incremental, 61
acceleration or deceleration, 64

1/O connector allocations, 44

pin .lé,ly out, ,22’ 24-42 circular arc interpolation, 135
position of inputs and outputs, 22 current address, 108—112
indicators determination, positive or negative, 49

enabled or disenabled, 65
interpolated positioning, 132
interpolation, 61

inductive loads, protection for, 36 position field sign, 54

program examples, 134
relation to SRT commands, 137
words and fields, 59

positioning system, design of, 19

error displays, 190
positions, 38

inputs and outputs
circuitry, 26
position on I/O connector, 22, 24-42

interpolation code, 60 power cables, 36

power supply
line noise, 36
M - N lines, 36, 37
programming examples
M/D Connector, 2242 continuous positioning, 154
NC222/NC221 selector, 38 data transmission from PC to Position Control Unit, 143
ladder diagram, 148
noise, precautions for, 36 data transmission from Position Control Unit to PC, 153, 154

reading data, 149
setting the current address, 157

O pulse multiplier, 46
pulse rate, 44, 46

origin
compensation, 54, 142 R
search, 55, 140
search patterns, 140 rear panel, 38
origin search relays, protection for, 36
acceleration and deceleration, 56 rotation direction parameters, 63
addresses for parameters, 140
high and low speed, 140 S
high speed, 56
low speed, 56 semiclosed—loop system, 15
servoclamp, 18
servolock, 18
P servomotor drivers, 15, 17, 18, 22, 38, 48
solenoids, protection for, 36
parameter

speeds
application, 74
changes, for positioning, 64

multiplier, 48
origin search, 140

parameters, 2 current address, 109
allocations, 44 data format, 68
number per axis in Position Control Unit, 2 for positioning actions, 60
origin compensation, 142 maximum, 53
origin search, 140 numbers and addresses, 74
positioning actions, 44 setting, 68
rotation direction, 62 synchronous start enable, 67
setting, 44, 45

: system configuration, 14
Y-axis, 76

zone setting, 52 system errors, 190

position field sign, 60, 61 T

positioning, 18
interpolated, 132 Teaching Box, 2, 38, 44, 68, 191
operations, 13 trial operation procedure, 39
pulses required for specific movement, 19 troubleshooting, 2

positioning action enabled or disenabled, 64 troubleshooting, basic procedure for, 190
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W-Z

wiring, precautions, 36

zones
setting, 71
specifying output, 72
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Revision History

A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

Cat. No. W231-E1-1A

|— Revision code

The following table outlines the changes made to the manual during each revision. Page numbers refer to the

previous version.

Revision code

Date

Revised content

1

January 1994

Original production

1A

January 1995

Page 59: Output 1 setting in the diagram for External Output Control cor-
rected.

Page 78: Settings for addresses 470 to 479 corrected.
Page 81: Settings for address 870 to 879 corrected.

Pages 175, 176: The bit data from u + 48 to u + 123 was shifted down by one
row to u + 49 to u 124. Bit data for u + 48 was then added.

Page 212: Data in both tables corrected.
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