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Limited Warranty

- NSK Ltd. warrants its products to be free from defects in material and/or workmanship which NSK

Ltd. is notified of in writing within, which comes first, one (1) year of shipment or 2400 total opera-
tion hours. NSK Ltd., at its option, and with transportation charges prepaid by the claimant, will
repair or replace any product which has been proved to the satisfaction of NSK Ltd. to have a defect

in material and/or workmanship.

This warranty is the sole and exclusive remedy available, and under no circumstances shall NSK
Ltd. be liable for any consequential damages, loss of profits and/or personal injury as a result of
claim arising under this limited warranty. NSK Ltd. makes no other warranty express or implied,

and disclaims any warranties for fitness for a particular purpose or merchantability.

® This is [2] Programming and Operation of the instruction manual for the robot module system.

® This part of the instruction manual describes teaching, programming, operation, and special functions
(remote control, pulse train output, memory cards).

@ Be sure to read also the other two manuals below.
Product Description and Installation
Maintenance

Copyright 1996 by NSK Ltd., Tokyo, Japan
All rights reserved.

No part of this publication may be reproduced in any
form or by any means without permission in writing
from NSK Ltd.

NSK Ltd. reserves the right to make changes to any
products herein to improve reliability, function or
design without prior notice and without any
obligation.

NSK Ltd. does not assume any liability arising out
of the application or use of any product described
herein; neither does it convey any licence under its
present patent nor the rights of others.

Patents issued and patents pending.
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13. Programming

® To operate the robot module automatically as intended, it is necessary to program the details of the z
operation in advance. On receiving a start-up signal, the robot module operates automatically in
accordance to the program.

® Programming refers to preparing a program covering a series of operation by combining program
command (robot language) provided for EXC controller.

® Among the program commands, the movement command designates the point register as the destination.
Preparing the coordinate data of the point register is called “teaching.” Performing teaching defines the
destination of the robot module.

Example MOV P000 : Linear movement to a Point of PO0O.
= Moves linearly to the point having the coordinates

Linear movement - written in the point register P0O00.

instruction
Designates the point register
P0OO as the destination

13.1. Teaching

® Teaching refers to a job to prepare in advance the coordinate data of a positioning point (= point register
data) for programmed operation.

® The unit is mm. The resolution is 0.01 mm.
Example : X} 0200.05 - - . X axis coordinate data 200.05mm

® The point register has the coordinates of POOO - P399, allowing you to input up to 400 points.

Figure 13-1

MXXXXXX
PO00 | 7 &KX Y1: Y axis coordinate data
P0O01 7 ditto 2: Z axis coordinate data

20000 0C {ZI: X axis coordinate data

P399 7 ditto

® You can use the three following methods to prepare data. ‘
@ To designate a point by directly moving the slider through jog operation (programming at sight).
@ To determine the coordinates by entering numerical values. (MDI: Manual Data Input)

(3® To prepare data during programming by programmed operation command. This is used to change
the positioning point coordinates during programming. For details, see “13.2.4.2. How to Use Data
Register and Point Register.” R,

® To rewrite already prepared teaching data, select the number of the point register you want to rewrite, and
teach it again. New data will be overwritten.

Data in the point register can be used for all the
programs and are backed up when power is off.

For simplification, “point register” will be written
“Point” hereafter.
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13.1.1. Teaching by Jog Operation
® Teach positioning points by actually moving the slider with the jog keys ,, , in

the teaching box.

® In this operation, the moving speed and acceleration/ deceleration follows Max speed (L) and Max accel
in “11.3.3. Jog-Operation Parameters.

Note: If the response of the slider (move/stop) to ON/OFF is slow when you have
pushed on or replaced your finger from the jog key in jog operation, raise the
jog operation acceleration/deceleration. It increases the follow-up capability.
Slider will overshoot if the acceleration/deceleration is too high. Set the speed
to almost equal to that for programmed operation. (See “11.3.1.3.
Acceleration/Deceleration in Programmed Operation”).

: If the robot module performed an unexpected action due to the failure or
malfunction of the robot module itself or EXC controller, or when moved
at high speeds in normal operation, it would collapse, nip, or catch a
person within its working range. ' |

O When you go beyond the safety fence for teaching, be sure to stay at a place out of the
robot module’s working range and where you can watch the movement 6f the robot. In
such a case, select a safety speed (250mm/s) or less.

* The speed for jog operation and teaching operation has been factory-set to 50 mm/s.-
O Before teaching, jog the robot to check that it moves more slowly than the safety speed.

® Before teaching by jog operation, be sure to return the robot to the home position by referring to “14.3.1.
Home Return Operation by the Teaching Box”.

4 Teaching procedure by jog operation

(1) To select the teaching operation by jogging, push F1 key in the teaching mode ( 13- screen). An alarm
will be issued if the robot has not been returned to the home position yet.

(2) On the 13-@ screen, set the point number where you want to teach.
O Pushing F1 key allows you to set the point number with numeric keys.
O Each push on A key and ¥ key increases and decreases the point number by 1.
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Figure 13-2
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Presskey

: External control mode

: Menu selection 1

Presskey

: Menu selection 2

l Presskey

: Teaching mode

fmasdcncsscacacscs O

[Menu]
*% Alarm **
Origin not executed

KIEDT BITCH EJPAL Betc

Indicate the point number (000-399)

(Teaching] {000~ | Already-input coordinate data is displayed.

The initial value is xcoc.xx

Input a point number

[ F1 [hu

meric keys|| SET |

or
13-Q A][v]
[Teaching] 005

ZDIXK XX XK XX
ZHOKR XX

13-@ ——Servo on indicator
[Teaching] 005 edit‘;t'/ SOOI

TROOR XK T IORR K ¥ by

ZPOOOLXX . /| Current position

X Y Z

to determine the coordinate data of the point.

Input complete

Reffering to “10.2. Operation Mode Selection”, set to
Teaching mode screen. (screen No. 13-D)

:If F1 key is pressed in 13D screen before
Home Return is completed, an alarm will be issued.
Press CLR key and execute Home Return.

.. [ A1 F2 ][ F3]: with pressing [FT] ~ [F3]keys, each coordinate data
(X axis)(Y axis)(Z axis) changes from current position to xxxx.xx or vice versa.

Move the slider actually with the Jog keys ([+X] =Yl =2,
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(3) Teaching

O Push F2 on the 13- screen. (When the coordinate data have already been set by teaching, the
display indicates the current position. In the untouched initial state, the coordinate display is kept

to Xxxx.xx(unchanged).

O Press ON key to have a state of Servo ON. A Servo ON mark * will be displayed on the right top

of the screen. (13-@ screen).

O Pressing Fl key on 13-@ screen will change the X-axis coordinate value to the current position.
Determine the point coordinate by actually moving the slider with +X key and -X key. (Another
press on F1 key changes X-axis coordinate value to XXXX.XX.)

O Pressing F2 key will change the Y-axis coordinate value to the current position. Determine the
point coordinate by actually moving the slider with +Y key and -Y key. (Another press on F2 key

changes X-axis coordinate value to Xxxx.xx.)

O Pressing F3 key will change the Z-axis coordinate value to the current position. Determine the
Point coordinate by actually moving the slider with +Z key and -Z key. (Another press on F3 key

changes Z-axis coordinate value to XXXX.xX.)

O After determining all the data, push SET key. The controller stores the coordinate data to complete
teaching. The screen will return to 13-(3®. The coordinate data on the screen represent the entered

data.

O Set the next point number and perform teaching by the same procedure as above.”
O To discontinue teaching, press MODE key before pressing SET key. You will have the

immediately preceding screen.

O Pressing F3 key on 13- screen will move the slider to the coordinate point being displayed. (the
Servo ON mark must be on the screen) You can check by moving the slider whether the point
coordinate prepared by teaching is correct. The moving speed and acceleration/deceleration
follows Max speed (L) and Max accel in “11.3.3. Jog-Operation Parameter.

Note: Coordinate data xxxx.xx means that no movement will occur.

® Point data P000:X]| 500.00
Y] 300.00

2] 100.00

POOL : X] XXXX.XX
¥] 1000.00
z| 50.00

® Command

StepNo.n MOV PO000 : Moves to PO0OO point ...

n+1 MOV P001 : Moves to POO1 point ...

Artisan Technology Group - Quality Instrumer?[éiGﬁ' 4 Guaranteed | (888) 88-SOURCE | www.artisantg.com

X-axis coordinate 500.00mm

Y-axis coordinate 300.00mm

Z-axis coordinate 100.00mm

X-axis does not move (500.00mm unchanged),
Y-axis coordinate 1000.00mm,

Z-axis moves to 50.00mm




13.1.2. Teaching by Entering Numeric Values.

® This is the teaching inputting the coordinate data of a point with the numeric keys of the teaching box.

® Home Return operation is not necessary for this teaching.

Figure 13-3 '

10'@ 5N

[External]

: External control mode

A

l Press key
10-®@

[Menu] : Menu selection 1

FIRUN BIORG E170G Bletc

Reffering to “10.2. Operation Mode Selection”, set to

Presskey Teaching mode screen. (screen No. 13-D)

10-& ¥

N\ [Menu] : Menu selection 2

HEDT BTCH BIPAL Betc
Press| F2 |key

13-® /

(Teaching] : Teaching mode

RJOG PNUM J

R

E Presskey

13-® _ Indicate the point number.

_[Teaching] _:-_Q_.QS_)T L~ Already-input coordinate data is displayed.
Z0000.00  ¥D000.00| The initial value is s00cx.XX.

.\ 20000.00____________. j

Pn B EDT

l

Continued to next page

[
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Figure 13-4

FMJOG FNUM

13-®

[Teaching]

: Teaching mode

l Press key

Indicate the point number

13-

MODEN.__| [Teaching] (0007

\w—{ {Teaching] 005

( MPn  HEEDT

P T - TPy oo S A N
¥ 0000.00 Y 0000.00 The initial value is xxxx.xx

dpPn  BEDT

Input a point number
[ F1 |Numeric keys|[ SET |

|_— Already-input coordinate data is displayed.

or
e Specify the point number on 13<® screen to which the teaching must be carried out.

13- O Press F1 key and a point number may be entered in numeral.

® Carry out teaching
K 0O XX Y] dO0XXX

The point number may be incremented or decremented with the A key or ¥ key.

O Press the F2 key. (If coordinate data has already been produced,

2l 2000¢.xx that data is displayed.) Screen 13-@appears.

O Enter an X coordinate, then press the SET key. The X coordinate is accepted.
o The cursor moves to the Y-axis position. Enter Y coordinate, then press

Press key the SET key. TheY coordinate is accepted.

MODE| O Specify a Z-axis coordinate in the same way. Press the SET key, and

{Teaching] 005 editv
X XOXKXX Y XXRXXX
Z) XXX XX

l Bumen‘c keys| [SET| : X axis coordinate
“l

Eumen’c keys| | SET | :Y axis coordinate
l
blumeric kexs] SET | :Z axis coordinate

screen 13-® reappears. (Newly written coordinate data is displayed.)
183-@® o Specify the next point number. Carry out teaching in the same manner.

* Axes may be selected with the 4-P» keys.

Note: If the CLR key is pressed when entering coordinate data, the coordinate data
xxxx.xx is displayed. It means that the slider does not move.

¢ Point data P000:X| 500.00

¥]300.00
2] 100.00

POOL : X| XXXX.XX

¥] 1000.00
z] 50.00

e Command
StepNo.n MOV P00O : Moves to POOO point

n+1 MOV P001 : Moves to POO1 point

.. X-axis coordinate 500.00mm

Y-axis coordinate 300.00mm
Z-axis coordinate 100.00mm

- X-axis does not move (500.00mm unchanged),

Y-axis coordinate 1000.00mm,
Z-axis moves to 50.00mm
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13.2. Programming

® Preparing robot programs by combining the robot languages = program command provided for EXC
controller:

For the meanings and functions of the program command, read the following items carefully.

“13.2.4. Functions of Program Command and Notes” :

Describes typical program functions including examples of programs.
“13.2.5. Program Commands” :

Explains all program commands in alphabetical order.

13.2.1. Programming Area

O Area to write program instructions in.

O 100 of programs are available ranging from No. 00 to 99.

© Program numbers nay be selected directly from CN2 control I/O and start the programs.

O Each program can comprise up to 1000 (000 ~ 999) steps.

O The maximum total number of steps of all the programs is 5,000.*

O Write one program command per step.

O When you have selected a program number and started programmed operation, the selected
program will be executed sequentially from step 000.

Figure 13-5

Program 00 Program 01 Program 99

Step 000
Step 001

Step 999

* Note: What “the maximum 5,000 steps” means.
® It means that the maximum total number of steps used by every program is 5,000.

® “Maximum” means that the code length of one program command differs from another, and that you.can
use up to about 5,000 steps depending on the setup (details of programs) of commands.

— If you use only commands of the longer code lengths, you can use less steps. Programs with only
commands of the maximum code lengths allow you to use up to 900 steps.

® Code lengths (unit: word) of program commands are given in “13.2.5. Program Commands”. Use them for
calculating exact number of steps available. .

Number of steps available = n

n
Y. [Code length of program commands used] (unit: word) < Memory capacity of the program area

= 10173 (unit: word)
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13.2.2. Programming Mode

® There are five programming modes as shown below.

Figure 13-6

— : Specifies the program N
command and edits a program.

— : Insert a step in a created program.

- : Deletes unnecessary steps from

a created program.

— : Specifies the number of steps to be
skipped and moves to instructed step.

- : Selects the number of a

program to be edited. J

See “13.2.3. Programming”.

These four modes are used to

correcting and editing a program.

>
— See “13.2.6. Editing Program”.

13.2.3. Create Program

® This section describes how to create the program with combining provided commands..
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13.2.3.1. Command List

® Table 13-1 shows the command.

® See “13.2.5. Program Commands” for more details.

Table 13-1
Grouping Command Description
MOV |move Linear interpolation movement EXC20: 2 axes, EXC30: 3 axes
VEL | velocity Travel velocity setting
ACC |acceleration Travel acceleration setting
Motion/Interpolation | ARC |arc Circular interpolation movement (2 axes arc motion)
CIR |circle Circle movement (2 axes circling motion)
HOM |home Home Return operation
SRV |servo Turns the servo on or off for each axis.
LD |load Data loading: Writes data in the point coordinate and data register.
Data Processing ADD |add Data addition: Adds data and stores.
SUB |subtract Data subtraction: Subtracts data and stores.
General Output OUT |out Qutputs data to the general-purpose output port,
Dwell Timer TIM |timer Sets the timer.
Palletize PAL | palletizing Call an already-specified palletization program.
Calls a program of another number. A subroutine call command between
CALP | call program i
programs.
RETP | return 'program A retumn command set at the end of a program called by the CALP command.
TAG | tag Specifies a label number. Used to specify a destination of jumping or calling a
subroutine in the same program.
JMP |jump Jumps unconditionally to a specified label number in the same program.
CMP | compare Compares data and holds the result.
. . Jumps to a specitied label number in the same program if the result of
JEQ |jump if equal . .
comparison by the CMP command is ‘=’
. GE jump if greater than | Jumps to a specified label number in the same program if the result of
Subroutine/Jump or equal comparison by the CMP command is ‘2.’
ILE jump if less than or | Jumps to a specified label number in the same program if the result of
equal comparison by the CMP command is ‘<.’
. . Jumps to a specified label number in the same program if the result of
IJNE |jump if not equal . .
comparison by the CMP command is ‘#.’
Jumps to a specified label number in the same program if the result of
JGT |jump if greater than . .
comparison by the CMP command is *>.’
JLT |jump if less than Jumps to a specified label number in the same program if the result of
comparison by the CMP command is ‘<.’
CALL | call subroutine Calls a subroutine in the same program.
RET | return subroutine A return command set at the end of a subroutine called by the CALL command.
CHG | change program Changes programs. Jumps to a program of a specified number.
REP |repeat loop Specifies the beginning of a repetition loop and the number of loops.
Repeat NXT | next loop Specifies the end of a repetition loop.
End of Program END |end End of a program .
Specifies the interruption conditions and starting and discontinuing of
Interruption INT |interrupt interruption polling (i.e., calling an interruption program when the conditions
are met).
Restart IRET | return interrupt A return command set at the end of an interruption program.
RSTA | restart program Calls “restart initializing program” when resuming the programmed operation.
Continuous Pass CPS |continuous passstat | Specifies the start of continuous pass.
CPE | continuous pass end Specifies the end of continuous pass.
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13.2.3.2. Programming Procedures.

® Make the program as shown below.

( Programming Mode )—)( mode) - Gelect/Set Program Command)

® Repetition of selecting and setting of proper control commands will lead to the desired program.

® When correcting the inputted program, specify the step number and input a program again. New program

may be over-written.

Figure 13-7

10-®@

[External]

: External control mode

10-@ , Press key

: Menu selection 1

{Menu]

BRUN FIORG F170G Pletc

MOD1EO ® Presskey
\—— [Menu] : Menu selection 2

> REDT AITCH APAL Aetc

13-® | Presskey

{(Edit] 00/000 : Programming mode

13-G | [ SET
\— [Edit] 007000

/———>HEDT FIINS FIDEL Hetc

v Press key

E] Program

-

Rumerickeys]: Program No.  §0/008

No.

’—Step No. 000

Set command
condition

Select program
command

N SET I- |’i| )

i

Step No. 001

T

|Set ‘END" commandl: End of program

Reffering to “10.2. Operation Mode Selection”, set to
Programming mode screen. (screen No. 13-®)

® Specify a program number. |f a program has already been
created, any step number may be set in the program. if nothing is
created, only step No.000 can be selected.

A Move the cursor the ¢ key or P key.
Step No. . X
(000~999)

® When a program number and step number are specified, the
screen 13-® appears. If specified program exists, its data is
displayed.

® Press F1 key on the programming mode screen 13-® to select
EDT mode. Then the program command may be selected.

* See “13.2.3.3. Selection and Setting of Program Commands” for
more details. ' '

® After selecting the program command, set accompanied conditions
(destination point, conditions for the jump command, etc.) for each_
command. -

* For more details of accompanied conditions, see “13.2.5. Program
Commands”. o

® Press SET key after accompanied conditions are set. Contents of
the program are verified and completes program of the step.

® On this moment, the step number is automaticaily incremented one
step, then programming to next step is enabled. Repeat the same
procedures for the following steps. Make sure to set the END
command to the last step. Excecuting programmed operation without
END command issues an alarm.

® Scrolling screen.

Use A or ¥ key to scroll the screen between completed

steps.
® Pressing MODE key returns to the immediately

preceding screen.
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13.2.3.3. Selecting and Setting of Command

® Selecting mode (press F1 key on 13- screen) gets into the program command selecting screen.

® There are 13 screens for the command selection. Scroll them with F4 key.

® On each screen, press F1, F2 or F3 to select desired program commands.

Figure 13-8
13-® & * Direction of scrolling screen using F4 key may be <> A
[Edit] 00/000 reversed with keys. l iz
( FIEDT AINS FIDEL Betc
Press key Command selecting screen x 13 __

:
]
1
1
)
L ¥
[Edit] 00/000 edit | [F1_]|—MOV
| F2_ |-VEL
BMov BVEL EIACC Hetc [Fa |—ACC
A
; Presskey
(Edit] 00/000 edit | [TF1_|—ARC
| F2 |-CIR
HaRc BEICIR Betc
[}
L Press| F4 lkey
[Edit] 00/000 edit —)HOM
[F2 ]8RV
F1HOM HFSRV Hetc
)
: Presskey
[Edit] 00/000 edit _)LD
[F2_]—+ADD
FILD @ADD ESUB Hetc (F3 ]->SuB
,.'\ Presskey
]
[Edit] 00/000 edit —>OUT
| F2_|->TIM

HouT ATIM Aetc

I:\ Press key

(Edit] 00/000 edit —CPS
e
1
Ficps HcpE Betc
]
\;‘ Presskey
[Edit] 00/000 edit | F1 |—)INT
—IRET
BINT PIRETEIRSTMAetc |_|F3 —RSTA
\‘:( Press[_F4_|key ,
[Edit] 00/000 edit SREP
SNXT
HAREP ANXT HEND Hetc [Fa | END 1
1
\;f ! Presskey
[Edit] 00/000 edit | F1 | -»CALL
RET !
HCALIARET EICHG Betc I_——|F3 —CHG
\:‘ Presskey

[Edit] 00/000 edit

HINE BIGT BULT Hetc

F1 | —INE
[F2_]-JaT
[F3 | —dT

'}

] Press key

[Edit] 00/000 edit

AJEQ BIUGE EIJLE Hetc

—JEQ
—JGE

F3 | =JLE

y

H Press|_F4 |key

LF1 | -TAG
—IMP
[ F3 | —CMP

[Edit] 00/000 edit _)PAL [Edit] 00/000 edit
—CALP
f(ITAG PIMP EICMP t
FPAL HACALHEIRETHAetc F3 | RETP 1] A 3] Aetc
A J\ J
1) 1
I 1
] |}

-

Set command
conditions if any.

Presskey
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13.2.4. Functions of Program Command and Notes
® This section will explain the functions of typical program commands and notes on programming.

13.2.4.1. Move Command

Move commands : MOV ... Linear interpolation
: ARC -.. Circular interpolation (Arc)
:CIR - Circle movement

linterpolation movement

® All the movement by programmed operation with EXC controller is interpolation movement.

Figure 13-9
CIR,ARC Commaan MOV Command
Y ‘ Y
PO P1 : A p
PO , X
P2
X z
2-axis circular interpolation " 3-axis linear interpolation
(2-axis linear interpolation for the type EXC2)

|Trave| speed, acceleration/deceleration|

® Movement speed and movement acceleration/deceleration are not to be determined for each axis
separately, but set by the resultant speed and acceleration/deceleration on all the axes during interpolation
movement. (HOM command excluded)
O For details, see “11.3.1.2. Travel Speed in Programmed Operation” and “11.3.1.3. Acceleration and
Deceleration in Programmed Operation.”

[Designation of destination]

® You can designate the destination in two ways below.
(1) Designation by point number.

((Example ) MOV P0OO -~ Moving to P000 L

Designating destination by Point No. (example: Point 0000): _
You can set up to 400 points from P000-P399.
Linear interpolation movement command

* Actual coordinate data (Point register data) corresponding to
Point No. are prepared by teaching. See “13.1. Teaching.”
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(2) Designation by coordinate data (unit: mm, minimum set point: 0.0lmm)

MoV %] 0000.00 - movement to X axis Omm

Y| 0100.00  movement to Y axis 100mm } movement to the point
2] 0010.05  movement to Z axis 10.05mm

When setting a numeric value, pushing CLR key will give xxxx.xx. This means
that the robot does not move when a movement command executed.

example: MOV X 0000. OO} Z axis does not move (stay at the current

ﬂ 0000.00  position). Only X and Y axes move to 0000.00.
XK XK

[Selecting movement mode|

® You can select the three following modes by movement commands.

Table 13-2
item Selection Setting code
. Absolute coordinate Default
Coordinate system -
Incremental coordinate 1
Acceleration/ Trapezoidal Default
Deceleration pattern | Smooth sine S
. Move after In-position Default
In-position output -
Continuous movement N

4 Selecting coordinate system

® Absolute coordinate system and incremental coordinate system are available.
(1) Absolute coordinate system: Based on the Home position (Home=0) established by Home return
operation.
(2) Incremental coordinate system: Based on the current position (0).

Example | Command I MOV POOO(:I:)<—— Designating incremental coordinates.

® Executing MOV command under this
. . setting moves Y axis by 100mm in the
P00O coordinate : X-axis 0000.00 positive direction from where it is.
Y-axis 0100.00
Z-axis 0000.00

4 Selecting acceleration/deceleration pattern

® Trapezoidal acceleration/deceleration and smooth sine acceleration/deceleration are available.

Figure 13-10 —

(1)Trapezoidal (2)Smooth sine acceleration A
... Normal acceleration and -.. Smooth acceleration and )
deceleration pattern deceleration pattern.
Speed i / \ Speed i _/—\_
— ——
Time Time

* Commands containing circular interpolation: CIR does not allow you to select a smooth sine acceleration/
deleration.
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4 Selecting In-position output signal

® You can select whether to have an In-position output (CN2: IPOS signal) during positioning.

(1) Move after In-position --- Moving to the next step after checking In-position output signal (IPOS)
(position deviation has decreased to below the preset value).

Figure 13-11

Speed

Command 0 T—’ — ~—’
Position deviation 0 W

- O
IPOS signal Cl;c))zg rl ﬂ

(2) Continuous movement --- Moving to the next step, without waiting until positioning is completed
(IPOS signal), when commands have been completed.

Figure 13-12

Speed

A/ NN

IPOS signal Open

Command
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® Operating pattern
Figure 13-13

Y axis absolute
coordinate
30
| a |
100 - .
@ " Poo4 ® P005
70 |- P003
P002
40 —
2 PO0O ® @1
. [ ]
@ POO1
! ' ] 1 X axis absolute
Home 30 80 110 coordinate
position :

¢ Data of the point registers

STEP
STEP

STEP

STEP

STEP
STEP

STEP

STEP

P000:X| 0030.00 P001:x| 0110.00 P002:%| 0110.00
¥| 0020.00 Y| 0020.00 Y| 0040.00

P003:X| 0080.00  P004:X| 0110.00  P005:%| 0030.00

000
001

002
003

004
005

0oe

007

¥| 0070.00 ¥| 0100.00 ¥| 0000.00

HOM X1 Y1 : Execute Home Return operation

MoV P000 S : (@ Move to point POOO (absolute coordinate). Smooth sine accel/deceleration.

. IPOS signal output

MOV PO01 N :(@ Move to point POO1 (absolute coordinate). Trapezoidal accel/deceleration.
IPOS signal default.

MOV P002 SN :® Move to point P002 (absolute coordinate). Smooth sine accel/deceleration.
IPOS signal defauit.

VER 10 Speed 10%

ARC P002 P003: @ Arc movement P002-P003—P004. -

P004 IPOS singnal output.

MOV P005 I  :(® Move to point POO5 (incremental coordinate=only x axis moves 30mm from
current point. (to point P005). IPOS signal output. S

END : End of program.
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13.2.4.2. How to Use Data Register and Point Register

Move commands: LD .- Data loading
CMP ... Compare data
ADD --- Data addition
SUB .- Data subtraction

® You can use the two following registers on the program.

Data register

Dnn=00~99 - Handles integer variables. Data range is 000000 ~ £999999.
Can be commonly used in the same program only and can register up to 100 types of
data. Can operate LD, CMP, ADD, SUB between data registers, and between a register
and numeric values (integer).

Note Data registers are valid in the same program only, and are reset when the
* program is completed (or END command has been executed). Data reglsters
are also reset when programs are switched by CHG command. When
executing subroutine call between programs by CALP command, the registers
are held on because programs are continuous until END command is
executed.

* Generally, data resisters are reset when the power is off, but are held on at the state of immediately
before the power has been turned off, when halfway resuming conditions for program operation
have been established and the halfway resuming operation is executed.

Point register

Pnn=00~399 - Used as a destination or a pass-through point by a movement command. It has
coordinate data of each axis.
Designed to be commonly used by all programs, being able to have coordinate data of
up to 400 points of 000 ~ 399.
Generally, prepares data by teaching. Can prepare data also during programming using
LD, ADD, or SUB command.

-Note: Point registers are backed up after the power is turned off. When coordinate
data have been changed by LD, ADD, or SUB command, however, changed
data will be backed up and data before changing will be deleted.
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STEP

STEP

STEP
STEP
STEP
STEP
STEP

STEP
STEP
STEP
STEP
STEP

® This example is a simple palletizing program using LD, CMP and SUB commands.

000

001

002
003
004
005
006

007
008
009
010
011

Figure 13-14

LD

LD

LD

TAG
MOV
MOV

SUB
CMP

MOV
END

PO0O

P100

DOO
00
PO0OO
P100
P100

D00

DOO
00

PO0OO

x| 0000.00:

Y] 0000.00
2] 0000.00

X] 0100.00:

vl 0100.00
Z| 0000.00
3

Y| 0020.00
7] 0000.00

Load (write) the coordinates (X:0000.00, Y:0000.00, Z:0000.00)
to a point register P00O0.

Load (write) the coordinates (X:0100.00, Y:0100.00, Z:0000.00)
to a point register P100.

: Load “3" to a data resister DOO.

: Specify a label No.00 as an destination of the jump command.
: Move to the point P00O.

: Move to the point P100.

X} 0020.00:

Y:0020.00

Add the coordinate value [X:0020.00:|to each coordinate of point P100.
Z:0000.00

: Subtract “1” from the data register DOO.

: Compare data register DOO and “0”.

: If data register D00 is not “0” jump to label No.00 (TAGOO).
: If data register DO is “0", move to point POQO.

: End of program.

Y coordinate axis

*O-~® : Point P100 - Change coordinates by LD and ADD command.
* Sequence of positioning.

3 C
Start program )
& @ ( )
§ & © [Move to point P000| | [ Move to point @ |
o
i 20 20 [ Movetopoint® | || _Returnto POOO |
! )
[ Retunto P00 | | | Moveto point® |
¥
L ) l Return to PO0O I
0 100.00 X coordinate axis End of program
PO00 x| 0000.00
Y| 0000.00 :
x| 0000.00 * Coordinates of Z axis is 0000.00 (does not move)
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13.2.4.3. Palletize

CMove Command : PAL --- palletize operation commandj

® You can program palletize operation easily using PAL command.

® Palletize command on a two-dimensional plane of X and Y axes.

Figure 13-15

n
Point PO0O & T

[ROSE S G
]
'
1
'
[}
1
-
‘
'
'

375 m (X axis)

® Executes the 4 following types of palletize operations in accordance with palletize initial settings to be
defined in advance and palletize operation designation numbers set in PAL command.

PAL 00 01
Palletize command — T L Palletize operation
Type of pallet designation number
Table 13-3
. . . . . . Palletize operation
Palletize operation Qutline of operation during execution of command

designation No.

N ® Performing operation up to loading after initializing internal flags on palletize.
Initialization L . 00
@ Be sure to set initialization at the top of the palletize program.

® Calling and executing the loading program.
® Prepare loading programs of different program numbers in advance.
® Define the programs numbers in palletize initial setting as load program numbers in

advance.
01

Loadin

g * Loading operation is valid after one cycle of pallet positioning is completed (in the
above example, when a point of mxn is positioned). Before one cycle of pallet
positioning is completed, you can do no operation by setting loading operation to

execute a preset step.

® Performing positioning according to the pallet status (mesh of mxn in the above

Pallet positioning example) defined by palletize initialization, 02
® Calling and executing hand operation (= operation to be made after positioning at pallet
point). - -
Hand operation Example: Z-axis lowering — Hand opening — Z-axis lifting. 03
(End effector) ® Prepare hand operation programs of different program numbers in advance. 04

® Define the program numbers in palletize initial setting as hand operation program in advance.

(* You can prepare two types of hand operations.)

Note: (1) To be used in X-Y two-dimensional planes only.
(2) Define the pallet status in advance by palletize initial setting. See “13.3.
Palletize Initial setting.”
(3) You can define only two types of pallets by palletize initial setting.
(4) Program error will result during program execution if the initialization
command is not set at the top of the palletize program.
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® Qutline of operation

Figure 13-16

Y axis

P000

Stopper
N

: Workpi
orkpiece A: Pallet to be palletized

] 50 .. 50

\ POO1

Conveyor

¢

Palletizing startir{g point

X axis

(1) Loading: Preparation for palletize
O Carrying a palletized pallet from A to B, and an empty pallet from C to A.

O This operation is to be made by another system and EXC type controller is to output a start signal
for another system. :

(2) Palletize movement
O Picking up a stopping workpiece after moving on the conveyor, and palletizing it on the pallet A.

Figure 13-17
@
P0O1
® 0
@ T
Palletizing starting point
(3) Hand operation

O Performing hand operation at points during palletize movement. .
- Lowering in Z axis at PO0O1 point, and rising in Z axis after chucking

(MHand operation 1

(@Hand operation 2

a workpiece. Checking whether the hand has chucked a workpiece,
lighting warning lamp if no workpiece is found, and waiting at P00

point.

- Lowering in Z axis at a pallet point (a point on the pallet), and raising

in Z axis after releasing a workpiece.

Artisan Technology Group - Quality Instrumef%ati_o_n.lgGuaranteed | (888) 88-SOURCE | www.artisantg.com




¢ Palletizing initial setting
® In this program, use pallet No.00. Execute the pallet No.00 initial setting.
® See “13.3. Palletizing Initial Setting”

(1) Setting pallet condition

Dimension : Number of palletizing points for each axis.
X 03 Y 03

Start position Coordinates of start position
X 0150.00 ¥ 0050.00

Move width Palletizing pitch and direction
X] 0050.00 ¥ 0045.00

Move pattern Operation pattern
X0 Yo

Axis sequence  Operation pattern
X1 Yo

(2) Setting program numbers

Loading : Loading program — Program N0.01
01

Hand 1 : Hand operation program No.1 — Program No.02
02

Hand 2 Hand operation program — Program No.03
03

® General purpose I/O function assignment (wiring) [provided by the customer]

(1) General Output port0 00000000

Bit 0 : Hand ON/OFF
Bit 1 : Start signal to loading system
Bit 2 : Warning lamp ON .

(2) General Inputport0 00000000

Bit 0 : Chucking sensor.
Bit 1 : Completion signal from loading system
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® Point data

PO00 : X| 0000.00

P100 :

® Program

Y| 0000.00
Z] 0000.00

X] xxxx. XX
Y| xxxx.xx
Z| 0000.00

C Program 00 : Main program )

STEP 000
STEP 001
STEP 002

STEP 003
STEP 004
STEP 005
STEP 006
STEP 007
STEP 008
STEP 009

ouT
MoV
PAL

TAG
PAL
MOV
PAL
PAL
PAL
JMP

P0O1

P101

: X] 0080.00

Y| 0100.00
Z] 0000.00

1 X xxxx.xx

Y| xxxx.xx
Z| 0150.00

P102 : X »xxxx.xx
Y] xxxx.xx

Z| 0200.

00

DOO0 00000000 : General output port: all bit open = Reset general output
: Move to P000
: Initialize Pallet 00 = Reset palletizing internal flag.

+ Start loading program.
: Specify Tag No.0O0.
: Loading program start. (Valid after one cycle of palletize move is completed.)
: Move to P00O1
: Start program of Hand operation1
: Paletize move.
: Start program of Hand operation2.
: Jump to TAGOO

P00O
00 00

00

00 01
P0O01
00 03
00 02
00 04
00

® Flow of executing program

Figure 13-18

Main program

Step No. 000 | OUT D00 00000000

go1 { MOV POOO

002 | PAL 00 0O
003 | TAG 00

004 | PAL 00 01
005 | MOV POO1

006 | PAL 00 03
007 | PAL 00 02
008 | PAL. 00 04
009 | JMP 00

mp 1 cycle completes when mxn
pallet point positionings are executed.

.

Loading program

Step No. 000

RETP

Hand operatio

n1 program

Step No. 000

RETP

Hand operatio

n2 program

Step No. 000

RETP
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Program 01: Loading program

)

STEP

STEP
STEP

STEP
STEP

STEP

000

001
002

003
004

005

ouT

TAG
CcMP

JEQ
ouT

RETP

DOO XXXXXX1X

00
DIO XXXXXX1X

DO0 XXXXXX0X

: Close the bit 1 of the general output port0

= Start the other system'’s loading operation.
: Set Tag No.00.
: Verify the bit1 is “ON".

(the generatl input port0)
: If the bit1 is not “ON”, Jump to Tag00.
: Open the bit1 of the general output port0

= Return the loading start signal to former state.
: Completion of loading program — Return to main program.

After the loading is completed,
procede to next step.

C Program 02: Hand operation 1

)

STEP
STEP
STEP
STEP
STEP

STEP
STEP
STEP
STEP
STEP
STEP

000
001
002
003
004

005
006
007
008
009
010

MOV
ouT
TIM
MOV
CMP

JEQ
MOV
ouUT
END
TAG

RETP

P102
DOO0 XXXXXXX1
1.0
P100
DIO xxxxxxX1

P000
DOO0 XXXXX1XX

00

: Move to P102 = Down Z axis 200mm

: General output port0. Bit 0 open = Close the Hand. (Chuck the workpiece)
: Wait for 1 second.

: Move to P100 = Z axis up.

: Verify the bit1 is “ON”

(the general input port0) Verify a workpiece is chucked.

: If the bit1 is “ON", Jump to Tag00.

: Move to PO00O If a workpiece is not chucked, move to
: General input port0, close the bit2.  |P000,turn on the warning lamp and

: End of the program.
: Set Tag No.00.

: End of loading program — Return to main program.

complete the program.

C Program 03: Hand operation 2

)

STEP
STEP
STEP
STEP
STEP

000
001
002
003
004

MOV
our
TIM
MOV

P101

DOO »xXxX0 :
: Wait for 1second.
: Z axis up

1.0
P100

RETP

Move to P101 = Down Z axis 150mm.
General output port0, open the bit0 = Open the Hand. (Release a workpiece.)

: End of loading program — Return to main program.
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® PAL command is simplified palletize operation.
® To perform more flexible palletize operation, use a data register to prepare palletize programs.

* Palletize initial setting is not needed when you do not use PAL command.

® Qutline of operation
Figure 13-19

Y axis

Conveyor

|
|

A: Pallet to be palletized | B Loaded pallets
: Workpiece :
|

P0O00

X axis e — ]

® Operation

(1) Loading operation :To be done by a separate system. EXC controller outputs a start signal for a separate
system, and waits until a loading operation is completed.

- Putting palletized (in this case, palletize means putting workpieces from a pallet onto the conveyor; it

is also called de-palletize) pallet A (empty) onto the pallet station C.
- Taking out a pallet from the pallet station B, and putting it onto palletizing station.

(2) Palletize operation:
- Taking out workpieces from pallet A at point P010.
- Checking whether the hand has securely chucked a workpiece, moving to P010 in case of NG, and
waiting with the lamp lighting. .
- Checking that a workpiece has been chucked securely, taking out the next workpiece from pallet 4,
and putting it on the conveyor (P020).
* Repeating the above operation.

® Data of the point registers
P0O00 : X| 0000.00 P010 : X] 0050.00

Y| 0000.00 Y] 0200.00
Z| 0000.00 Z] 0000.00

P020 : X} 0300.00 P021 : X] xxxx.xX
Y} 0100.00 Y xxxx.xx
Z| 0000.00 Z] 0000.00
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. Assign general I/0 bit. (Wiring must be provided by customer.)

(1) General output port0 00000000

(2) General input port 0

® Program example

C Program00 : Main program )

STEP 000 TAG 00

STEP 001 LD P010 X| 0050.00 :
Y| 0200.00
2| 0000.00

STEP 002 MOV P00O

STEP 003 OUT DOO 00000000
STEP 004 OUT DOO  LXXXXXXX
STEP 005 TAG 01

STEP 006 CMP DIO  1IXXXXXXX
STEP 007 JNE 01

STEP 008 LD DOO 000003

STEP 009 TAG 02
STEP 010 REP 04
STEP 011 MOV P010

STEP 012 CALP 01

STEP 013  NXT

STEP 014 SUB P010 X| 0160.00:
Y| 0050.00
Z| XXXXX XX

STEP 015  SUB DOO 000001

STEP 016 CMP DOO 000000

STEP 017 JNE 02

STEP 018 JMP 00

(Programm:Subroutin )

STEP 000 MOV X[ XXXX.XX

¥ xxxx.xx

2z} 0100.00
STEP 001 OUT DOO XXXXXXX1
STEP 002 TIM 0.5
STEP 003 MOV P021
STEP 004  CMP DIO XXXXXXX1
STEP 005 JNE 00
STEP 006 MOV P020
STEP 007 MOV X| XXXX.xXX

¥ xxxx.xx

z] 0150.00
STEP 008  OUT DOO XXXXXXX0
STEP 009 TIM 0.5
STEP 010 MOV P021

STEP 011 ADD P010 X| 0040.00
T X¢RX.XX
2} XXX XX

STEP 012 RETP

STEP 013 TAG 00

STEP 014 MOV P0OO0O

STEP 015 OUT DOO0 XXXXX1X

STEP 016 END

: General input port 0: Verify bit0 is ON. |- Verify chuck
: If not ON, jump to TAGOO.

Bit 0 : Hand open/close 0: open, 1: close

Bit 1 : Warning lamp 0: OFF, 1: ON
Bit 7 : Start loading system  1: Start
00000000
-Bit 0 : Workpiece chucked  0: NG, 1: OK
Bit 7 : Loading complete 0: Not yet, 1: Complete

: Set Tag No.00

P010 coordinates initial setting

: Move to P000

: General output 0, open all bits.
: General output 0, close bit7.

: Set Tag No.01.

: General input port 0, Verify bit7 is ON.
: If not “ON” jump to TAGOH.

: Load 3 onto data register 00.

: Set Tag No.02

: Repeat 4 times to NXT.

: Move to P010.

: Call program No.01.

: Set the end of repetition.

--- Reset general output port0.
- Start loading system.

- Wait for completion of loading.

From coordinates of P010,

subtract X: 160 :| (Z remains same)
Y: 50

: Subtract 1 from data register 00.
: Check if data register 00 is 0.

: If not O, jump to TAGO2.

: If O, jump to TAGOQO.

: Down Z axis 100mm ---------=--- Down to pallet position.(100mm)

: General output port0, bit0 open ----- Hand close.
: Wait for 0.5 second. .
:Moveto P21, +----=wcmmmmmm—m Z axis up.

:if ON, move to PO20. --------- Moto onto coveyor -s——-—-OK——
: Down Z axis 150mm. - == ~=~=-==m~- Down to releasing point to coveyor.
(150mm) T
: General output port 0, Open bit0. ----- Open the Hand=Release a workpiece.
: Wait for 0.5 second
:Move to P21, ----~-------=----~ Z axis up.
: To PO10 coordinates
add X=40mm
(Y,Z unchanged)
:Returnto program.  ------c------ End of subroutin.
: Set Tag No.00. NG
: Move to P00O. .
: General output port 0: close bit1 --~--- Warning lamp ON.
:END

. . 13 —24
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13.2.4.4. Interruption

Interruption commands: INT .- [

@Permit to interrupt and specifies prohibited area.

IRET .- Return from an interrupted program.

DsSpecifies the interruption conditions and number on an interruption program.

® Set INT command to the first step (step No.000) of the program to be interrupted. When the conditions

are met, the command stops the program int the middle of execution and starts the interruption.

Figure 13-20: Interruption example

Program No.00:
Main program

000

StepNo. | INT 01 99 : Specify the interruption conditions and interruption program No.

Prohibit interruption 001

INT DIS : Prohibit

DI1 00000001 \

(INT 01 99v
A

Interruption is
disabled even the
conditions are met.

interruption EY

Interruption program No. |

[Command]

DI0O 00000000

3

INT ENA b Permit

[Interruption condition |

Conditions are met
when executing

interruption Set interruption condition from on/off
state of general I/O.

this command. ' :
Sam | sov 000 [ ————— |[Interruption format _j-——————

There are three interruption format

executes interruption.

executes interruption.

Complete the interruption

executes interruption.

m+1 | MOV PoO1 00: Discontinues (or stop immediately during
movement.)a step currently executed and

01: Discuntinues (or slow down and stop during
movement) a step currently executed and

02: Complete a step currently executed and

~

_/

and return to -
original program.

Stop the program and execute

interruption. Jump to first
Program No.99: step of the program.
Interruption program

Step Né.
000

1

IRET -—/
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Note: (1) Note that, if you have set an interruption format to 00 or 01, steps jumped
for interruption will not be completed.

In Fig. 13-20, during execution of step No. m (on the half way to PO0OO point), the program is
interrupted and the interruption processing program is executed. Then, step No. m+1 (move to
POO1) is executed. Positioning to POOO point is left uncompleted.

(2) When the interruption format is set to 00 during execution of movement
command, the program will stop instantly.

If you stop the program instantly during high speed movement, an over current alarm may be
issued. In such a case,

O Set the interruption format to 01, and decelerate and stop the program.
O Operate the program at a low speed in an area where an interruption occurs.

(3) Interruption condition input detects the timing of change.

In Figure. 13-20, interruption processing is carried out when an input to the input port has
changed from a non-00000001 state to 0000000!. No interruption occurs when the input has no
change and is in the state of 00000001 from the start.

(4) Set IRET command at the end of the interruption processing program.

Set END command instead of IRET command when you do not have to return to the original
program. If neither of the above programs is set, a program trouble alarm will be issued.
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e Qutline of operation

(1) Definition of interruption
When the bit 0 of the general purpose input port 0 changes from OFF to ON, an interruption occurs.
(when the liquid level sensor touches the liquid surface in the bottle, interruption starts.)

\

(2) Outline of operation
( Moving from the home position POOO to P01, and checking whether a workpiece (bottle) is under
it. (checking that bit O of the general input port 0 is ON).
@ Lowering vertically to PO10 when a workpiece is found,

® At the moment when the liquid level sensor contacts the liquid surface, the sensor changes from
OFF to ON and interruption starts. (downward movement stops immediately, and the interruption

program starts operating)

@ Performing the interruption program. (inspection, liquid level measurement, etc.)

(® When the interruption processing is completed, you will have the main program, and Y axis rises
to POOI. .

(® If the sensor has reached PO10 without detecting the liquid level, the program will perform the
trouble processing.

e Equipment

Figure 13-21

Y axis
[ |- P000

|X axis|

Liquid
surface

e Data of point register

P0O01 @ X| XxxX.xX ” )
Y] 0010.00

PO10 : X xxxx.xx
Y] 0200.00
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® Assignment of general I/O bit. (Wiring must be provided by customer)

- General Input port 0
00000000

. Bit 0 : Interrupt conditions. 1: Meet the conditions, 0: Not meet
I (Contact liquid surface)
| fA Bit 1 : Verify interruption complete. 1: Complete, 0: Not complete
(Receive complete sygnal from
- liquid inspection equipment)
| Bit 7 : Verify the existence of workpiece . 1: Yes, 0: None
¢

P (bottle)
-
‘ l ® Program
\
- C ' Program 00 : Main program )
. STEP 000 INT 00 99 : When the general input port 0 changes to 00000001, stop the
L DIO 00000001 executing step program, then execute interruption program No.99.
s STEP 001 INT DIS : Prohibit interruption. .
L STEP 002 MOV POO1 : Move to P0O01. (starting point of operation)
1 STEP 003 TAG 00 Wait until general input port 0 is ON (verifies existence of a bottle),
STEP 004 CMP DIO0 1XXXXXXX } after the existence confirmed, then procede to next step (STEP007).
M STEP 005 JNE 00
| } STEP 006 VEL 10 : Set low speed. ("Max speed” x 10%)
i STEP 007 INT ENA : : Interruption enabled.
. STEP 008 MOV PO10 : Move to P010. — Waiting for an interruption. .
‘ L STEP 009 CMP DIO XXXXXX1X Completed normally if the interruption is executed, then jump:to TAGO1.
. STEP 010 JEQ 01 } If the interruption is not executed, call program No.90
STEP 011 CALP 90 to execute the trouble processing.
/] STEP 012 TAG 01
N STEP 013  VEL 100 : Set High speed.
) STEP 014 MOV P001 : Return to POO1.
- STEP 015 END
¥
) C Program 99 : Interruption program )
- STEP 000 INT DIS : Prohibit interruption. (prohibit multi-interruption.)
L / : Interruption (inspecting or measuring)
) : } In this process, receive the output for completion from liquid level
{ inspection equipment. (General input port0:bit1)
Ll STEP n  IRET : Complete interruption, return to main program.
rr ':
! ,I
- Grogram 90: Trouble processing prograer
. STEP 000 o
i :
._|[ § }Trouble processing. L
™ STEP m RETP : Complete trouble processing and return to the main program.
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13.2.4.5. Continue Path

' Move Command : CPS CPEJ

® Performing continue path movement at a constant speed without being accelerated or decelerated at the
points on the way.

® To be used for applications such as sealing and debarring that require a constant speed path movement,
and high-speed pick and place applications.

Note: When using this command for high speed pick and place applications, pay
attention to the lead of the ball screw for each axis. If the lead of the ball
screws differ, the maximum speed of the shortest lead limits the maximum
moving speed.

Example: X-axis ball screw lead: 20
Y-axis ball screw lead: 10

O In this case, the maximum moving speed of continue path between X and Z is the maximum speed
of the ball screw with a lead of 10 mm: 600 mm/s.

— When both the X- and Z-axis ball screws have a lead of 20 mm, the maximum speed is
1,200 mm/s.

® Programming of continue path movement have restrictions. Carefully read the following “Restrictions on
continue path programming” to perform programming properly. '

Figure 13-22
P000O P0OO1
P002
P003 P004
Velocity ; :
Ordinary positionin : l_l
VP g IPOS output — r—l .ﬂ !—I ]
P0O00 P0O0O1  PO02 PO0OO3 P004

\ Time

[

Positioning Velocity
by continue path move  |png output

P0O00  P001PO02 POO3  POO4

® The two following command are used.
CPS: continue path start
CPE: continue path end - -

® Executes movement command between CPS and CPE at a constant speed.

® Commands you can set between CPS and CPE are as follows:
Table 13-4

Command Function
MOV Linear interporation

CIR Circle movement

ARC Circular interpolation
ouT Output command to general output port.
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|Restrictions on continue path programming_[

(1) Acceleration/deceleration

® Set linear movement command (MOV) at the start and end of continue path movement, so that the
acceleration/deceleration of continue path movement (resultant acceleration/deceleration) ends during the
linear movement. '
O You cannot perform continue path movement that starts with a curve:
O Inthe first and the last of the linear movement commands, set a distance longer than the distance
that allows you to complete the acceleration/deceleration of continue path movement. (a distance
required for the following 4 acceleration/deceleration)

® A program trouble alarm will be issued if you try to perform a program that does not follow the above (1).

4 Distance required for acceleration/deceleration

@ Calculate the acceleration/deceleration during program opefa‘tion by referring to “11.3.1.3. Acceleration
and Deceleration in Programmed Operation.”

Acceleration/ Max. accel: Maximum Acceleration/ ACC: Command to decide 1
deceleration | = [m/s?]  deceleration specified x | {%] moving accel/ X —
[m/s? in initial setting deceleration 100

(@Calculate a distance required for the acceleration/ deceleration from the moving speed (*) by applying the
acceleration/deceleration calculated in (1) to the acceleration/deceleration in Figure 13-23.

* Moving speed: See “Moving speed during program operation.”

VEL: Command to decide 1
[%] travel speed 100

Travel speed | _ {Max. speed:Maximum travel speed
[mm/s] [mm/s] specified in initial setting

Figure 13-23

[mm]

300 |~

200 —

100

50

30

10

Required distance
T 1111

50 100 200 300 500 1000
[mm/s]

Travel speed
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(2) Radius to connect linear moves

® When changing the direction of linear move, two linear moves must be connected by a radius (arc) to have
a locus as smooth as possible.

O Because each axis speed changes discontinuously at points at where direction changes, not only an
accurate locus cannot be.formed with a motor having a limited power, but also a too large motor
current command will result due to a too large speed difference at the point, leading to an
overcurrent alarm.

4 Radius to connect two linear moves

@ Calculate the allowable maximum acceleration/ deceleration by referring to “11.3.1.3.Acceleration and
Deceleration in Programmed Operation.”

@ You can find the relationship between a travel speed and the radius (R) by applying the acceleration/
deceleration (*) calculated in (D) to the abscissa in Figure. 13-24.

* Apply the minimum value of the maximum acceleration/deceleration in each axis.

Figure 13-24

(mm]
1000
500

300

200

100

50

30

20

Radius: R

10

25 [mm/52] I

Max. accel./deceleration
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Restrictions on continue path programming:

(1) Acceleration/deceleration and (2) Connecting two linear moves

\ Figure 13-25: Example

MOV
CPS
MOV
ouT
Mov

MOV
MOV

MOV
ouT
MOV

P000

P00l
DOl

P002
P002
P0Q5
P006
P006
P00l
DO1

PO09

MO ],

P003 P0O04

P007 POO8

MXOOOOKXK 0

Note 1

POQ9

Note 1

P002

-0
P000

P0OO1

P003

P004

CPE

P008

L P007

P006 C‘

Note 1: Program the path in such a way that acceleration ends at A, and

deceleration ends at B. See Figure 12-23 for the travel speeds,
. acceleration/deceleration, and distance required for acceleration/
O deceleration.

2: Connect point C with an radius (arc). See Figure 13-24 for the size of radius.
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(3) Two-dimensional path movement

i ® Continue path movement is two dimensional (2-axis plane).

® When programming continue path movement for EXC3 (3-axis controller), set XXXX.XX (means no
movement) or same data for axes not related to the continue path movement plane.

v °A program trouble alarm will be issued if you try to perform a program that does not follow the above
comments.

Figure 13-26

100.00
50.00
XXX XX

PO00 :

I <

y . CcPS

ARC P000 PO0O1 P002

MOV P003 POO1 :
CPE

| g

150.00
100.00
XK XX

fra [ I

100.00
150.00
HKOOK. XX

P002

[ < e

\f‘ 3 P003 :[X 50.00
! ly 150.00
wd [Z >XO0KX.XX

(4) You can use up to 100 commands between CPS and CPE. You cannot use
¢y continue path of 101 steps or more.

(5) You cannot use five or more OUT commands consecutively. When using OUT
N commands consecutively, limit them to four or less.

(6) Operation time
\ O Before starting continue path movement, the controllers calculates the travel of its total path.
~~~~~ / Time required for the calculation is calculated by:
Number of continue path steps* X 5 ms
‘\ O When too many steps are used, the program looks halting occasionally.
* The number of commands set between CPS and CPE.

[ (7) Issues output command during continue path movement 5 to 10 ms after passing
o the immediately preceding point.

ey
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® The example is for sealing operation.

Figure 13-27

MOV PO0O

MOV P00l

MOV POO02
ARC P002 POO3
MOV POO0S5
ARC P0O05 P0O6
MOV P0O8
ARC P008 PO09
MOV POLl1
ARC PO11 P012
MOV P014
ARC P014 P0O15
MOV PO17
ARC P017 PO18
ARC PO19 P020
ARC P021 P022
MOV P024
ARC P024 P025

OUT DOO XXXXXXX1

QUT DOQ XxXOXXXX0

: Move to POCO

: Start of continue path

: Move to P0O1

: Close general output port 0, bit O[abhesive starts to flow]

: Move to P002

P004:
: Move to PO05S

P007:
: Move to P008

PO10:
: Move to PO11

P0O13:
: Move to P014

PO1l6:
: Move to PO17

P019:

P021:

pP023:
: Move to P024

POO1:

: Open general output port 0, bit 0 [abhesive flow stops]

Arc move through P002, P003 and P004
Arc move through P005, P006 and P007
Arc move through P008, P009 and PO10
Arc move through P011, P012 and P013
Arc move through P014, P015 and P016
Arc move through P017, P018 and P019
Arc move through P019, P020 and P021
Arc move through P021, P022 and P023

Arc move through P024, P025 and P001

MOV P026 : Move to P026

CPE : End of continue path

END : End of program

P00O P00l P0O2 P026 P013 POl1l4
®

P023

p022
P021

P003

P007 P008

P020

P015

P016

P017

PO18
P0O19
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® This example is for high-speed pick and place operation.

Figure 13-28

ARC P00l P002 POO03:
MOV P004
ARC P004 P0O05 POO6:
MOV P0O07
OUT DO0  OXXXXXXX
MOV P008

TAG 01
CMP DI0 >00xxx0 -
JNE 01

MOV P006
ARC P006 P0O5 PO04:
MOV POO3
ARC P003 P002 POO1:
OUT DOO  LXXXXXXX
MOV POO0O

JgMP 00

P003

MOV POO1 : Move to P0O1

OUT DOO 1xxxxxxx : Close general output port 0, bit 7 [to open work suction valve]

MOV P000 : Move to PO0O

TAG 00 : Set Tag No. 00 . .

CMP DIO >oxxxxxx1l : Verify general input port O, bit 0 Confirm work p|ck9d (connect wgrk
JNE 00 - If bit O is not 1, jump to TAGOO sensor to general input port 0, bit 0)
CPS N : Start of continue path

MOV P0OO1 : Move to P001

Arc move through P001, P002 and P003

: Move to P004

Arc move through P004, P05 and P006

: Move to P007

: Open general output port 0, bit 7 [to close work suction valve]
: Move to P008

: End of continue path

: Set Tag No. 01

Verify general input port 0, bit 0 Confirm work reieased

: If bit 0 is not 0, jump to TAG 01
: Start of continue path
: Move to P006

Arc move through P006, PO05 and P004

: Move to P003

Arc move through P003, P002 and P0O1

: Close general output port 0, bit 7 [to open work suction valve]
: Move to PO0O

: End of continue path

: Jump to TAG 00

P004

P002
POO1

®
P0O00

/ work picked /
[

P005
P006

@ P007 _
work released

P008

* To shorten the cycle time, the work suction valve is turned on and off at P01 and 007, respectively.
(Work is not sucked and released quickly if you turn the valve on and off at POOO and POOS, respectively.)
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13.2.5. Program Commands

i
| % ® This section describes the program commands in alphabetical order.
/

' E ® The ACC command specifies the moving acceleration in a percentage with respect to the maximum
acceleration specified in initial setting.

O Travel - it . ACC: Command 1

o acceleration/deceleration |~ Max accel: Initial sefting | x set value * 700

. [m/s?] [m/s?] (%]

f ] * See “11.3.1.3. Acceleration and Deceleration in Programmed Operation”

\ { ® Once the ACC command is specified, movement is performed at the specified moving acceleration until

another ACC command is specified.
| ‘ ® Setting range: 001 to 100

ACC 100

-~ ' A

[ Command { Command set vaiue (°/m

f" f ® Setting procedures

(Select ACC command)

[Edit] 00/000 edit
( { ACC 100

| ! : Set acceleration (%)
’

% ( To following step)
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® The ADD command adds data to a point register or data register.

ADD D00 DOl  -----mememmmmmmsmesseee- Data in data register DO1 is added
4 4 to data in data register DOO.
Command ——{ Data to be added |
Either of the following two data formats may be selected.

(1) To add data to a data register

- Direct data specification (000000 to 999999)
be selected as the destination of addition. - Data in the data register of a specified number
. (2) To add data to a point register
(1) Data register

Dn (n= 00~99) - Coordinate data
- Point coordinate data of a specified number

[ Destination of data addition |
Either of the following two may

(2) Point register
Pn (n=000~399)

o Setting procedures

@elect ADD comman@
Screen for adding data :
v / to data register Screen for adding
d in
[Eit] 00/000 edit./ [F2 ] [Edit] 00/000 edit./ r:;?s:grm t
ADD DOQ 000000 “| ADD P00Q X >O00X.XX
¥ XK XX
BD @p HD @p
[ F1]
: Data register number : Point No.
: Moves to the screen for E]: Moves to the screen
selecting the format of for selecting the
data to be added. format of data to be
. added.
Screen for specifying -
! data to be added in Screen for specifying
- - numeric - - coordinates of data to be
[Edit] 00/000 edlt./ : [Edit] 00/000 edit joaded.
ADD D00 000000 ADD PO00 Xl >XXXX.XX
Y Y] XXX XK
BD  BEnum Bp BAPOS
/ i * Select an axis with the
, < or P key.
Vo yoyod
[Edit] 00/000 edit [Edit] 00/000 edit
ADD D00 DOQ ADD PO00 P00Q -
Y~
AD #num Hp  BPOS
/. .\\Screen for specifying data to
/ B . Data to be added be added in a point register
Screen for specifying data to number
be added in a data register Direct data specification, coordinate
number data, data register number or point
SET register number -

\
C To following step)
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® The ARC command is used for circular interpolation between any two axes (except the pulse train output
axis).

® The ARC command is specified as folloes:

} Start point l

Specify the coordinate data by the teaching

£ * Movement locus example

ARC P0O00 POO1 POO2

Gonmand] 31

| Movement mode |

P00l

P0QO

P002
- There are two movement modes.

“ . .
(1) Coordinate selection
- Absolute coordinate  ------ No indication
- Incremental coordinate  -~=--=-=--- |
(2) Positioning completion selection
- Advancing to the following step after
completion of positioning. --------- No indication
- Advancing to the following step,
when the move command is completed,
without waiting for completion of positioning.
------- N (Continuous movement)

N

® When travel speed is high, and arc of 10mm or less radius has slightly lower accuracy. The maximum arc
is 5000mm. An arc of which radius is very close to the minimum or maximum value may be disabled due

to internal calculating error.
® The smooth sine accel/deceleration can not be applied to the ARC command.

® Directly specifying coordinate data can not be applied. (Coordinate data must be specified through the
teaching.) ’

® The ARC command is to have a circular interpolation between selected 2 axes. Specify coordinates data
of the point register for 2 axes only. If a program for three or more axes is to be created, specify the same
data for the start point, transit point and end point of axes no concern with circular interpolation or specify
XxxX.xx (which means no movement).
Example 1: Circular interpolation between X and Z axes.
Command ARC P000 P001 P002 o
Point coordinate*  P000 X axis: 0000.00 Y axis: 0300.00 Z axis: 0000.00
P0O01 X axis: 0100.00 Y axis: 0300.00 Z axis: 0050.00
P0O02 X axis: 0020.00 Y axis: 0300.00 Z axis: 0100.00
Example 2: Circular interpolation between X and Y axes.
Command ARC P000 POO1 P002
Point coordinate*  P0O0O X axis: 0000.00 Y axis: 0000.00 Z axis: XXXX.XX
POO01 X axis: 0100.00 Y axis: 0050.00 Z axis: XXXX.XX
P002 X axis: 0020.00 Y axis: 0100.00 Z axis: XXxXX.XX

* Specify through the teaching.
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® If the current position is different from the start point, move the axes to the start point with the MOV
command.
Right example :MOV P099 : P099 is the current position.
MOV P00O : Move to the start point once.
" ARC P000 P00l P002
Wrong example : MOV P099
ARC P000 POO1 POO2

— A program error alarm “can't make cir” will be issued if the execution of this program is intended.

e Setting procedures

CSelect ARC commancD

[Edit] 00,000 edit | Numeric keys |: Specify the point No.
ARC P00Q PO00 PO0O| [p] : Select the start, transit and end points.

[>]: Moves to the movement mode setting screen.

\
[Edit] 00/000 edit

=< Movement mode
HINCH NOF No mode is displayed in the initial state, where the
absolute coordinate and the movement on completion

of positioning are selected.

T Coordinate selection

-HINC: If the F1 key is pressed when INC is displayed,
the incremental coordinate is selected and | is displayed
in the movement mode indication position.

-FABS: If the F1 key is pressed when ABS is displayed,
the absolute coordinate is selected and | in the movement
mode indication position disappears.

————— Positioning completion selection

-BINOF: If the F2 key is pressed when NOF is displayed,
the continuous movement is selected and N is displayed
In the movement mode indication position.

\ -BIFIN: If the F2 key is pressed when FIN is displayed,
( To following st ) the movement after completion of positioning is selected
0 Tollowing step and N in the movement mode indication disappears.
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® The CALL command jumps to a step of a label No. (the beginning of a subroutine) specified with the
CALL command.

® The RET command returns to the step with the CALL command. This command declares the end of a
subroutine.

* Valid in the same program. (Program 00 in the following example)

* Be sure to specify the RET command at the end of a subroutine. To complete the program with the
subroutine, specify END command, instead of the RET command.

* The maximum number of loops is four.

Example CALL 01 -------- Calls a subroutine starting with a step of label No. 01.
_f_ (Jumps to a step where Tag 01 is written.)

ICommand Label No. at the

begining of subroutine

Subroutine

® Setting procedures

(Select CALL comman@

\
[Edit] 00/000 edit
CALL 01

: Specifies a label No. at the begining
of a subroutine. . e
[SET |
y .

C To following step )
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® The CALP command jumps to a step at the beginning of a program of a specified number.

® The RETP commands returns to the step following a step where the ACLP command is specified.

* The CALL and RET commands are used to call a subroutine in the same program and returning from it.
The CALP and RETP commands are used to call a subroutine in a different program (having a different
program number) and returning from it.

Example CALP 00 --------------------o-oem- Jump to a step at the beginning of program No00
‘ .

[ Command| |Jump destination program No. |

Program No.00 Program No.X
Step No.0O | : | |

| CALP OO | .

| RETP |

* Be sure to specify the RETP command at the end of a program called by the CALP command. To call a
program and terminate operation with the program, specify the END command, instead of the RETP
command.

* The maximum number of loops is four.

® Setting procedures

CSelect CALP command )

4
[Edit] 00/000 edit
CALP 00

: Specifies a No. of a jump destination program.
v -

( To following step )
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® The CHG command jumps to a step at the beginning of another program (i.e., a program of another
program number). '

Note: Changing a program corresponds to executing a new program. Keep the

following in mind.

(1) The data registers D0OO to D99 are all reset.

(2) Internal flags of concern to the repeat command and subroutine call command are initialized. Thus,
do not set a CHG command in a loop containing a repeat command, palletize command, CALL/
RET command, or CALP/RETP command.

(3) The interruption condition is also initialized. To maintain interruption processing valid, set another
interruption condition at the beginning of a new program following a CHG command.

Example CHG 00
Y

---------------- Jump to a step at the begininng of program No.00

|Command |

No. of jump destination program |

Program No.00 Program No.X

Stpe No.00 |

1
1
]
.

1

( Reset data register and internal flag )

® Use CALP command to jump to another program without initializing the data registers and internal flags.

® Setting procedures

(Select CHG commancD

CHG 00

[Edit] 00/000 edit

SET

C To following step )

: Specifies a No. of a jump destination program. e
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® The CIR command is used for circling command between any two axes (except the pulse train output
axes).

® The CIR command is specified as follows:

{ Start point I

CIR PO0O0O ©P001 POO2

IN
Command P00O

[ Movement mode |

- There are two movement modes.

/(1) Coordinate selection
. Absolute coordinate ------ No indication
. Incremental coordinate  ------------ |

(2) Positioning completion selection
- Advancing to the following step after

. Advancing to the following step,
when the move command is completed,
without waiting for completion of positioning.

completion of positioning. --------- No indication

------- N (Continuous movement)

Specify the coordinate data by the teaching

End point
* Movement locus example

PO0O1

P002

® When travel speed is high, and arc of 10mm or less redius has slightly lower accuracy. The maximum arc
is 5000mm. An arc of which radius is very close to the minimum or maximum value may be disabled due

to internal calculating error.

® The smooth sine accel/deceleration can not be applied to the CIR command.

® Directly specifying coordinate data can not be applied. (Coordinate data must be specified through the

teaching.)

® The CIR command is to have a circular interpolation between selected 2 axes. Specify coordinates data of
the point register for 2 axes only. If a program for three or more axes is to be created, specify the same
data for the start point, transit point and end point of axes no concern with circular interpolation or specify

XxxXx.XX (which means no movement).
Example 1: Circular interpolation between X and Z axes.
Command ARC P000 P001 P002
Point coordinate*  P0O0O X axis: 0000.00 Y axis: 0300.00
PO01 X axis: 0100.00 Y axis: 0300.00
P002 X axis: 0020.00 Y axis: 0300.00
Example 2: Circular interpolation between X and Y axes.
Command ARC P0O00 P001 P0O0O2
Point coordinate*  P00O X axis: 0000.00 Y axis: 0000.00
P0OO1 X axis: 0100.00 Y axis: 0050.00
P002 X axis: 0020.00 Y axis: 0100.00
* Specify through the teaching.

Z axis
Z axis
Z axis

Z axis
Z axis
Z axis

§XXXX XX
¢ XXX XX
¢ XXXX XX
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® If the current position is different from the start point, move the axes to the start point with the MOV

command.
Right example

Wrong example

: MOV P099 : P099 is the current position.
MOV PQO0O : Move to the start point once.
CIR PO0O0 POO1l POO2

: MOV P099

CIR P000 POO1 POO2

— A program error alarm “can't make cir” will be issued if the execution of this program is intended.

® Setting procedures

CSelect CIR command)

[Edit] 00/000 edit | LNumeric keys |: Specify the point No.
CIR P00Q P000 PO0O | [p]

: Select the start, transit and end points.

[>] : Moves to the movement mode setting screen.

[Edit] 00/000 edit

Seam -

e Movement mode
No mode is displayed in the initial state, where the:
absolute coordinate and the movement on completion

of positioning are selected.

A Coordinate selection

-HINC: If the F1 key is pressed when INC is displayed,
the incremental coordinate is selected and | is displayed,
in the movement mode indication position.

-HABS: If the F1 key is pressed when ABS is displayed,
the absolute coordinate is selected and | in the movement
mode indication position disappears.

N————— Positioning completion selection

-BINOF: If the F2 key is pressed when NOF is displayed,
the continuous movement is selected and N is displayed
In the movement mode indication position.

-BFIN: If the F2 key is pressed when FIN is displayed,

( To following step )

the movement after completion of positioning is selected

and N in the movement mode indication disappears.
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® The CMP command compares data in a data register or input through a general input port and maintains a
judgment flag.

® A flag is used as a condition of the conditional jump command.

CMP D00 000000 --=----m--=ssmmees:
A

A

[Data to be compared |

Either of the following two may be specified
as data to be compared.
(1) Data register
Dn (n 00 to 99)
(2) General input ,
DI0: General input port 0 (CN4)
Di1: General input port 1 (CN4)
DI2: General input port 2 (CN7)
DI3: General input port 3 (CN7)

* Generated judgment flags
A: Data to be compared
B: Comparison data
fA=B, =
fA>B, >
fA<B, <
IfA£B, ¥
IfA>B,
fA<B,'<

Compares data in data register
D00 with 000000 and maintains a
judgment flag.

L—— Comparison data |

The format of comparison data is as shown below.
(1) To compare with data in a data register
* Direct data specification (000000 to

999999)
» Data in the data register of a specified
number
(2) To compare with data input through a general
input port
» 8-bit binary data
00000000
T-—-—————Bit 0
Bit 1
Bit 2
Bit3
Bit 4
Bit 5
Bit 6
Bit7

« Relationship between data and input status
0: Input inactive ‘
1: Input active
x: Either
(If one of 8-bit binary data is x, the data will
be omitted from the data to be compared.)
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® Setting procedures

; (Select CMP comman@
; E Screen for comparing Screer;] forcom:a_anngt; da;(ta input
data in data register through general input po
§ Y /
,
| l [Edit] 00/000 editi (Bit] 00/000 edit
L CMP DOO 000000 CMP DIQ 00000000
M BD HBDI ' BD BDI
B CF]
/
L : Data register No. : General input port No.
r
| ( : Moves to the screen for [>]: Moves to the screen for
.. selecting the format of selecting the format of
v comparison data. comparison data.
T [Edit] 00/000 edit [Edit] 00/000 edit
o I CMP D00 000000 CMP DI0 00000000
. Y
¢ HD PBnum ) o Bl BX
n
i A
(O . F1 .
- 0 Specity 6t
( I Screen for setting 1 ;?trf"rzfr""fﬁ: lgsvt:stt)-lt by
L . comparison datain X Jorder bit.
y numeric

. [Edit] 00/000 edit
1_ CMP D00 DOQ )
. " (Numerekeys] : Comparison aat

AD  Bnum /. umeric keys| : Comparison data
{ ‘ —~ Direct data
. specification, 8-bit
Lo Screen for setting comparison binary data, or data

data in a data register number register number

ll ‘
i C To following step )
(0
5
/ ,
|
(]
{
|
(S
i
- . e
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® Executes continue path movement at a constant speed for the movement commands specified between
CPS and CPE

® This command is used with CPS in pair.

e Setting procedures

(Select CPE comma@

CPE

[Edit] 00/000 edit

y

SET

( To following step )

® Executes continue path movement at a constant speed for the movement commands specified between
CPS and CPE

® This command is used with CPE in pair.

* The continue path command has certain limitations for-programming. Refer to “13.2.4.5. Continue Path”

for more details.

e Setting procedures

(Select CPS command)

[Edit] 00/000 edit

cPsi 3

CPS{N}

FINOF \

BNOF

Y

( To following step )

[E4it] 00/000 edit

\\L.

Displays the type of positioning completed.
® The type of positioning completed may be
selected by the F1 key.

“N” display: CN2 IPOS signals are not
output on completing the
continue path.

No display : CN2 IPOS signals are
output on completing a
continue path (after
executing CPE
command).

. . 13— 47
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® The END command terminates the program.

® Be sure to specify the END command at the end of the program. If the END command is not specified,
and alarm is output. ‘

® When the END command is executed, the contents of data registers and flags resulted by CMP command
in the program are reset. The contents of point registers are secured.

Example END =---c---=csscssscocacocnconnac-a- End of a Program

® Setting procedures

gelect END command)

[Edit] 00/000 edit
END

‘
( To following step )
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® Use the HOM command to perform Home Return during programmed operation.

® The HOM command may be set for a each axis independently

1: Performs Home Return

0: No motion
Example HOM X1 YO0 Z0 --------s---ee-ooooee Only X-axis returns to the home position.
A A A
@ Z-axis setting
Y-axis setting
X-axis setting
e Setting procedures
CSeIect HOM commancD

\

[Edit]

1),

By

00/000 edit F1__| Changes X-axis setting (0 1)

HOM X1 Y1 2Z1

E1Z

Changes Y-axis setting (025 1)
Changes Z-axis setting (025 1)*

* Z axis is not provided for the EXC2.
(2 axes controller.)

\
C To following steg

13 —48
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® The INT command specifies the interruption conditions, number of an interruption program (i.e., a
program to be interrupted when the interruption conditions are met), and disabling or enabling
interruption.

[Setting interruption conditions and interruption program number]

® If 8 bits of the general input port 0 are set to 00000000 (all are OFF) while executing a step following the
step where the INT command is specified, processing of the step being executed is discontinued (or
stopped immediately during movement) and operation jumps to the step at the beginning of program No.
00. -

Example 1: INT —OTL %J———ﬁnterruption program No. I: Selection renge: 00~99
o]

! Interruption format |

Command
DIO 0+OOOOOOO

Three types of interruptions shown below are available.

[ Interruption conditions | 00 : Discontinues (or stops immediately
Specify the interruption conditions in the during movement) a currently-executed
ON and OFF states of the general input step and executes interruption.
ports as shown below. 01 : Discontinues (or slows down during
(1)Input ports movement) a currently-executed
DIO : General input port 0 (CN4) step and executes inperruption.
DI1 : General input port 1 (CN4) 02 : Terminates a currently-executed step.
DI2 : General input port2 (CN7) and executes interruption.
DI3 : General input port 3 (CN7)
(2) Bit status
00000000 ?finputgz':
(=50 Y e
Bft 1 (If one of 8-bit binary data is x, the data will be
Bft 2 omitted from the data to be compared.)
B!t 3 * Input status is checked by the dege,
Bit 4 : .
Bit 5 _not by the level. (In the example, interruption
Bit 6 is execut.ed when a status other than 00000000
Bit 7 p changes into 00000000.)

* Be sure to specify IRET command (return from interruption) to the end of interruption program. If
returning is not necessary, specify the END command.

[Disabling and enabling interruption]
® Use this command to disable some part of a program where interruption should be disabled.

Example2 INT DIS -------- If the interruption command as shown in example 1 is specified,
this command disables interruption in the following steps.

Example 3 INT ENA -------- If interruption is disabled by the INT DIS command,

this command enables interruption in the following steps.

13 —50
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® Setting procedures

CSelect INT command )

[Edit] 00/000 edit

[Edit] 00/000 edit
INT 01 00
DI0 00000000
Mtyp ADIS EENA @

INT DIS
)
Btyp BDIS BENA \

=

Screen for prohibiting

interruption
interruption

3

Screen for setting

: Interruption format

interruption

[EAit] 00/000 edit
INT ENA

condition and
program No.

)

Mtyp PDIS FIENA '\
\
Screen for resetting
interruption )

[Edit] 00/000 edit
INT 01 Q0
DIO 00000000

SET

( To following step) ‘

!E

: Interruption program No.

[Edit] 00/000 edit
INT 01 00
DIQ 00000000

P
1

: General input port No.

[EAit] 00/000 edit
INT 01 00
DI0 00000000
M0 Al BX

F1_| — 0: Input OFF
— 1: Input ON
—» x: Either

Specify the ON and OFF conditions
of the general input port from bit 0
(lowest-order bit).

SET

\
C To following step )
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[Returning from interruption program]

® The IRET command is a return command which should be specified at the end of an interruption program.
If returning from an interruption program is needless, use the END command, instead of the IRET

command.
Example IRET ------==-==-= This command specifies the end of an interruption program.
Program returns to the step following the step at which interruption began
(or, from which operation jumped to the interruption program

after the interruption conditions are met).

e Setting procedures

(Select IRET command)

/
[Edit] 00/000 edit
IRET

SET

4
C To following step )
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® The JEQ command causes a jump on the result of comparison executed by CMP command.

® Jumps if comparison result is ‘=’.
® If a lot of CMP commands are used, the previous command is valid.

® If the conditions are not met, executes the following step without jumping.

" Example JE 00 --------r-emmmmemmmmeeeee Jump to a step of label No.00 (where TAGQO is written)
A if the flag generated as a result of comparison by using
the CMP command is ‘=’

[Command [[Jump destination label No._|

* Valid in the same program. (Program No.00 in following example)

* Be sure to speéify the command CMP before the conditional jump command

e Setting procedures

(Select conditional jump comman@

[Edit] 00/000 edit
JEQ 00

: Specifies a label No. of a
i destination.
[ SET | jump
Y

C To following step )
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® The JGE command causes a jump on the result of comparison executed by CMP command.

® Jumps if comparison result is ‘2",
® If a lot of CMP commands are used, the previous command is valid.

® If the conditions are not met, executes the following step without jumping.

Example JGE 00 ----------=--------------=- Jump to a step of label No.00 (where TAGOO is written)
if the flag generated as a result of comparison by using
the CMP command is ‘2’

[Command ] Jump destination label No. |

* Valid in the same program. (Program No.00 in following example)

* Be sure to specify the command CMP before the conditional jump command

e Setting procedures

(Select conditional jump command)

[Edit] 00/000 edit
JGE 00

: Specifies a label No. of a
jump destination.

( To following step )

) . 13—54 '
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® The JGT command causes a jump on the result of comparison executed by CMP command.

® Jumps if comparison result is >’
® If a lot of CMP commands are used, the previous command is valid.

® If the conditions are not met, executes the following step without jumping.

Example JGT 00 ----------==w=smmmmmmennmes Jump to a step of label No.00 (where TAGOO is written)
. if the flag generated as a result of comparison by using

[Command || Jump destination label No. | the CMP command is *>

* Valid in the same program. (Program No.00 in following example)

* Be sure to specify the command CMP before the conditional jump command

® Setting procedures

CSeiect conditional jump command)

[Edit] 00/000 edit
JGT 00

: Specifies a label No. of a

SET jump destination.

\
( To following step )
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® The JLE command causes a jump on the result of comparison executed by CMP command.

® Jumps if comparison result is ‘<’.
[ ® If a lot of CMP commands are used, the previous command is valid.

® If the conditions are not met, executes the following step without jumping.

A Example JLE 00 -----=----==ssommoecmenooe- Jump to a step of label No.00 (where TAGOO is written)
4 if the flag generated as a result of comparison by using

‘r - I [Command [[Jump destination label No. | the CMP command is ‘<

re * Valid in the same program. (Program No.00 in following example)

* Be sure to specify the command CMP before the conditional jump command

H _ e Setting procedures
(¢
CSelect conditional jump command )
N
I )
. [Edit] 00/000 edit
{ ] JGE 00
{

[ : Specifies a label No. of a

j destination.
| SET | jump
Y

I ( Tofollowing step )

— -
[

: _ 13 —56
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® The JLT command causes a jump on the result of comparison executed by CMP command.

® Jumps if comparison result is ‘<’.
® If a lot of CMP commands are used, the previous command is valid.

® If the conditions are not met, executes the following step without jumping.

Example JLT 00 ------------=-omomoomoomo- Jump to a step of label No.0O (where TAGOO is written)
- if the flag generated as a result of comparison by using
the CMP command s ‘<’

[Command | Jump destination label No. |

* Valid in the same program. (Program No.00 in following example)

* Be sure to specify the command CMP before the conditional jump command

e Setting procedures

CSelect conditional jump command)

y
[Edit] 00/000 edit
JLT 00

: Specifies a label No. of a
j destination.
[ SET | jump
\

C To following step)
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A : ® The IMP command jumps to a step of a specified label number.

Example JMP

[Command [[Jump destination label No. |

e Setting procedures

' * Valid in the same program (program 00 in the following example).

[ C

Select JIMP command

)

\

[Edit]
JMP 00

00/000 edit

SET

A J

( To following step )

: Specifies a label No. of a

destination.

13— 58
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® The JNE command causes a jump on the result of comparison executed by CMP command.

® Jumps if comparison result is ‘#’.
® If a ot of CMP commands are used, the previous command is valid.

® If the conditions are not met, executes the following step without jumping.

Example JNE 00 -------===-=---mom-mmmee- Jump to a step of label No.00 (where TAGOO is written)
if the flag generated as a result of comparison by using
the CMP command is ‘#’

[Command [[Jump destination label No. |

* Valid in the same program. (Program No.00 in following example)

* Be sure to specify the command CMP before the conditional jump command

® Setting procedures

CSelect conditional jump command)

[Edit] 00/000 edit
JNE 00

: Specifies a label No. of a
j destination.
[ SET | jump
\

C To following step ) .
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® The LD command loads data in the data register and point register.

Example LD D00 000000 ---=----=---s=n-mo- Loads 000000 in data register DOO.
A A
L Data to be loaded|
Either of the two data formats may be selected:
(1) Loading into a data register
[ Loading destination | « Data (000000 to 999999) is loaded directly.
Either of the two loading A number of a data register is specified, and
destinations may be selected: . datain the register is loaded.
(1) Data register (2) Loading to a point register
Dn (n= 00~99) « Coordinate data is loaded directly.
(2) Point register * A point number is specified, and coordinate
Pn (n=000~399) data at the point is loaded.

e Setting procedures

C Select LD command)

Screen for loading data
) |  into data register Screen for loading
data to point
[Edit] 00/000 edic/ [ F2_ | [Edit] 00/000 edit./ register
LD DOQ 000000 | LD PO0Q X XXXX.XX
Y] XXXKXK
D AP D 12
[Numeric keys|: Specify a loading [Numeric keys|: Specify a loading
destination in a data destination in a point
register number. number.
: Moveg to the screen for E] : Moves to the screen for selecting
selecting the format of data to the format of data to be loaded.
be loaded. o
Screen for specifying Screen for specifying
y data to be loaded in coordinates of data to be
numeric.
[Edit] 00/000 edit./ um [Edit] 00/000 edit./ loaded.
LD D00 000000 \ LD PO0O XJ XXXX.XX
1 Y1 X000 XX
D  Fnum P  #APOS
4 A » Select an axis with the
< or I key.
e Ve .
'
[Edit] 00/000 edit [Edit] 00/000 edit -
LD D00 DOQ LD P0O00 PO0Q -
h
AD Fnum P flp  APOS e Screen for specifying
/ data to be loaded in a
Screen for specifying : Data to be loaded point number
data to be loaded in a Direct data specification,
data register number coordinate data, data
SET register number or point
number

( To following step ) .
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“ ® The MOV command is used for linear interpolation of three axes. (The MOV command causes 2-axis
linear interpolation for the type EXC2.)

® The MOV command causes three-dimensional (EXC3) or two-dimensional (EXC2) linear motion
. between 2 points. (From the current point to a destination.)

® The MOV command is specified as shown below.

e Structure

F“‘ MOV P000 ISN
f A A

Do
-

* Three movement modes are available as

{ I shown below:

L | Destination positionJ 1) Movement coordinate systems

- * A destination position may be : ﬁbsolute ;:ciordm:.te StyStem_-_-_Itl?_fjf?{?%
r specified in two ways: cremental coordinate
! . 2) Acceleration patterns
O 1) The number of a point * Trapezoid ------==-==-======- No display

specified through teaching © SMOooth SiNg =====---==-==mc=cmccemun S
. Example: MOV P000 3) Positioning completion form
] ' 2) Coordinate data is written » Advancing to the following step after
n directly. completion of positioning ---- No display
. * Advancing to the following step
{1 Example: MOV f;jl gggg ) 88 when the MOV command is
; z 0000 : 00 terminated without waiting for
’ completion of positioning.
= (IPOS signal is not output) ------------ N
1
N,
™
i i
24
[
i
r
! /
Nead - ——
|
N
B
‘D
-
13 — 61
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® Setting procedures

=

[Edit] OO/OO_O__ed}:iy
MOV P000 ¢ _>

coordinate system, trapezoidal acceleration and deceleration,
and movement on completion of positioning are selected.

BINC BS EINOF

\
C To following step )

If a destination is specified in coordinate
data, the coordinate data is specified.

Selecting movement coordinate system
* B if the F1 key is pressed when INC is displayed,
the incremental coordinate system is selected and |
is displayed in the movement mode display position.
* @B if the F1 key is pressed when ABS is displayed,
the absolute coordinate system is selected and I in
the movement mode display position disappears.

Selecting acceleration and deceleration pattern

<A if the F2 key is pressed when S is displayed,
the smooth sine acceleration/deceleration is
selected and S is displayed in the movement
mode display position.

A If the F2 key is pressed when TBL is displayed,
the trapezoidal acceleration/deceleration is
selected and S in the movement mode display
position disappears.

Selecting positioning completion form

= Bif the F3 key is pressed when NOF is displayed,
the continuous movement is selected and N is
displayed in the movement mode display position.

« BlIf the F3 key is pressed when FIN is displayed,
the movement after completion of positioning is
selected and N in the movement mode display
position disappears.

. . 13—6
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CSeIecting MOV command) | [Edit] 00/000 edit
MOV Z 0000.00
Screen for specifying a LSS
destination in the form of a .
teaching point number > ‘ Kl
[Edit] 00/000 edi\i [_F2 | [Edit] 00/000 edit
MOV P000O MOV X 0000.00
Y 0000.00
AP Bros 5] Hp  HAPOS
J £ Screen for specifying a
: Point number destination in coordinate data
8 [Numeric keys): Coordinate data
: Selecting an axis
IE]I Moves to the movement if three axes or more are used,
mode setting screen. press this key again.
Xl , Y] are changedinto 2 .
/ / Movement mode )
No mode is displayed in the initial state, where the absolute



® The NXT command specifies the end of a part to be repeated.

Example NXT ---------====~--mmoomommomoee- Set the end of a part to be repeated

® It is used with REP command in a pair.

e Setting procedures

CSeIect NXT command)
/
[Edit] 00/000 edit
NXT
SET
Y

( To following step )
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. ® The OUT command outputs data through the general output ports (CN4 and CN7).

® Immediately after the power is turned on, all bits are set to 0 (0 : output open). Once the OUT command is
issued, the output data is maintained until the OUT command is issued next time.

i) Note: Output data is stored even after completion of a program. It is also stored
even after an emergency stop, forced stop, or during cycle stop. To reset the

2 output data, set all bits to 0 by issuing an OUT command again, or turn the

/ power off once and then turn it on.

" the output port 0.

- l Example OUT DOO 00000000 ------------- 00000000 (8 bits open) is output through
| A
3

[Command]  |Output data |

ri ’ (1) Output port No. * Each output port has 8 bits,
Lo DOO: Output port 0 (CN4)  amounting to 32 data in all.
L DO1: Output port 1 (CN4)

DO2: Output port 2 (CN7)
M ‘ DO3: Output port 3 (CN7)
v . (2) Data contents
L ’ 00000000

T I l L gito
T Bit 1
) _.’\1 Bit2

Bit 3
. Bit 4
(" . Bit 5
i Bit6
0: Open Bit7

. 1: Close

P : ' x: No change --- Open or close status before the OUT command is issued is maintained.
L R: Reverse - Open or close status before the OUT command is issued is reversed.

R
\1 ’ )
! ® Setting procedures
Pt
“ \ (Select INT command)
[ A
- [Edit] 00/000 edit
. OUT DOQ 00000000
\
f\’ -
W, : Output port No.
- 2
A [Edit] 00/000 edit |L_F1 |-0
U OUT DOC 00000000 [F2 |—1
- Set from bit 0 in sequence.

. M Bl Ex MR [T
¥ [Fil-n
o L SET |

\ ( To following step )
)
AN
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® The PAL command executes palletization according to preset data.

Command l

*» Two types of paliets may
be specified in advance.
00 or 01
» Loading, pallet points
and hand operation may
be specified for each
type of pallet.

Example _111:._1. 0 01--------

* See “13.2.4.2. Palletizing” for more details.

.............. Executes loading according to data set

for pallet No. 00.

Palletization operation No. |

00: Initialization

* 00 shall be specified at the beginning of a
palletization program.

: Loading

* A loading program is called from another program.
Specify a loading program No. in pallet initialization.
» Valid after a cycle of pallet positioning is complete.

: Pallet positioning
: Hand operation 1
: Hand operation 2

» Two types of hand operations may be programmed.
* A hand operation program is called from another
program.
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® Setting procedures

@elect PAL command)
[E] : In the palletizing initialize command (If the palletizing
[Edit] 00/000 edit operation number is set to 00), the palletizing movement
PAL 00 00 mode may be selected with pressing » key.
[Edit] 00/000 edit Movement mode
PAL 00 00 ¢ _ oalll No mode is displayed in the initial state,
Iablins ’ where the absolute coordinate system,
< Pailet No. AINC BS ENOF trapezoidal acceleration and deceleration,
and movement on completion of positioning
) are selected.
[Edit] 00/000 edit - Selecting movement coordinate system
PAL 00 00 « B If the F1 key is pressed when INC is displayed,
— the incremental coordinate system is selected and |
is displayed in the movement mode display position.
*R | the F1 key is pressed when ABS is displayed,
the absolute coordinate system is selected and | in
: Selected No. of L A the movement mode display position disappears.
palletizing operation. ’ Selecting acceleration and deceleration pattern
* 7l If the F2 key is pressed when S is displayed,
: the smooth sine acceleration/deceleration is
C To following step ) selected and S is displayed in the movement
mode display position.

*@Alf the F2 key is pressed when TBL is displayed,
the trapezoidal acceleration/deceleration is
selected and S in the movement mode display

position disappears.

( To following step )

Selecting positioning completion form

* El|f the F3 key is pressed when NOF is displayed,
the continuous movement is selected and N is
displayed in the movement mode display position.

« Bif the F3 key is pressed when FIN is displayed,
the movement after completion of positioning is
selected and N in the movement mode display
position disappears.
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r : ® The REP command specifies the beginning of a part to be repeated and the number of repetitions.

Note: If the number of repetition is set to ‘0’, the repetition loop is executed once.

A ® The NXT command specifies the end of a part to be repeated.

¢ * If two or more REP commands are used (e.g., two or more REP-NXT commands are used between REP-
| f NXT commands), the maximum number of the REP commands should be four.

Example REP 03 --------------=wmomme- Repeats the program between the step
. following the step with the REP command and

L ) — the step before the step with the NXT command
Eommand“ Number of repetmonl three times, and advances to the step following
- the step with the NXT command. -
L
L
ﬂ ® Repetition program example
: * The MOV P>ocx command moves to
)/" \ Step No. n REP 03 L point pxxx linearly. ‘
L n+1 | MOV P000 | “>P000—=P001—>P002-

. nt+2 | MOV P0O1 Gp000—P001—P002
L n+3 | MOV P002 L>1>ooo—>£>001—>1>oozjv
n+4 NXT

~N
Loy ® Setting procedures
CSeIect REP command)
|
. [Edit] 00/000 edit
\' ’ REP 00
i
) : Number of repetitions (01~99) -
i SET
! \
y
( To following step )
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| : l ® The RET command is the return command from the subroutine in the same program.

S ® It is used with CALL command in pair.

{ \ Example RET ---------=ss-=--=s Specifies the end of a subroutine.

) X (Rtums to the step following the CALL command)
Command

® Setting procedures

/4' \ CSeIect RET comma@

_ \
! (Edit] 00/000 edit
RET

0 SET

< C To following step )

® The RETP command is the return command from the subroutine in a different program.

7 ® It is used with the CALP command in pair.

i ; Example RETP -----------=co=o-mo-s-oeee Specifies the end of a subroutine. )
by (Returns to the step following the CALL command)

Ly e Setting procedures
f (Select RET command) -
o7 .
I [Edit] 00/000 edit
. RETP
i
) ‘
4
- ( To following step )
i1
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® Executing “Break (cycle stopping) of a program in which RSTA command is set — Turning on power %
supply again — Re-starting the program in the half way calls the program (re-start initialization program)
specified by RSTA command, and executes it before executing halfway re-start.

Note: If RSTA command is not set at the top, you may not be able to call re-start
initialization program. Set RSTA command at the top of the program.

e Command structure

RSTA AN

oo

Command Program No.:00~99

® Executing “Break (cycle stopping) of a program to which RSTA command is set — Turning on power
supply again — Re-starting the program in the half way performs the re-start initialization program
(program No. 2. .~ ) before performing halfway re-start.

® Prepare re-start initialization program separately in advance.

* When the Home Return command is set in the re- start initialization program, Home Return will be
executed automatically in halfway re-start operation. Also, the re-start initialization program enables
special processing, allowing you to return the general output status to what it was before program break,
and to re-start program operation at the point of program break.

® Special processing in re-start initialization program

® In the program (re-start initialization program) to be called by RSTA instruction program, process the
following command in a manner different from ordinary.

Note: Note that a program called by RSTA instruction must be processed in a
manner different from when it is called by non-RSTA command (e.g., CAL

command).
Special processing in re-start initialization
Command format P P g Ordinary processing
program
OUT DOQ 2000000 ® No change to all bits in output

® Returning all bits in output port No. O to what
g PP port No. 0.

Output port  Output data they were during program breaking.
X+ Unchanged .. -

No. 0~3
MOV X  >O00KXX ) ) .
® Moving to the point where it was before ¢ Do no move.
¥ XXXX.XX
program break. XXX, XX +-» Do not move

2] XOOKXX
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e Example of programming and execution

Program No. 03

Step No. 000 RSTA 50 : Declaration that re-starting program execution after executing
program No. 50, when excuting “program breaking —
001 MOV P00O turning on power supplay again — halfway re-start.”
' : : Moving to PC00
n MoV p100 |——>( Program breaking )

: Cycle stopping
(after stopping execution
y of MOV P100)

@rning on power supplay again )

ARC P100 P10l P102

(—> n+1

The last step END

( halfway re-start )

J

Program No. 50

Step No. 000 HOM X1 Y1 zZl1 : Returning to home position
001 OUT DO0 xwooomxx | - Resetting the output bits of output report No.0
what they were before program break.
002 MOV Xl soexx.xx : Moving to the position where the program break

¥ soom.sx occurred, (in this example, moving to P100).

Z] 00K, XX

: Completing re-start initialization program.
Move to the following step of the broken program.

003 RETP

N )

® Setting procedures

CSeIect RSTA commancD

[Edit] 00/000 edit
RSTA 00

: Set a program No. intended to calil

as the re-start initialization program.
SET

( To following step )
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® The SRV command specifies activation or deactivation of the servo in a program of each axis.

® The SRV command is valid when the following conditions are met.
(1) In the external operation mode (Operation through the exclusive /O port CN2) : SVON of CN2
should be active.
(2) Operation with the teaching box : The servo should be activated by pressing the ON key.

-------------- X-axis servo on
Y-axis servo off
Z-axis servo off

L Example SRV X1 YO
. A

. Y0 z0
. ?u ?7; ?T
. , [ Axis | [Servo onvoff|

1: Servo on
0: Servo off

e Setting procedures

CSelect SRV comma@
I \

[Edit]

00/000 edit

SRV X1 Y1 Z1

by X By Bz
| [SET |
} 5 ( To following step )
,/'7
N
)
L
A
;
|
J
"(
NI

_ 1 1
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F1 : Servo On/Off of X-axis
X13X0

: Servo On/Off of Y-axis
: Servo On/Off of Z-axis*

* This command is not provided for the EXC2
(dual-axis type)
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® The SUB command subtracts data from a data register or a point register.

Example SUB D00 DOl  ------o-m-oee Data in data register D01 is subtracted from data
A I in data register DOO and set to data register DOO.

]Command

[ Destination of data subtraction |

Either of the following two may
be selected as the destination
of subtraction.
(1) Data register (2) To subtract from a point register.
Pn (n=. 00~99) . Coordinate data
(2) Point register . Data in the point register of a specified number.
Pn (n=000~399)

Data to be subtracted |
Either of the following two data formats may be selected.
(1) To subtract from a data register.

- Direct data specification (000000~999999)
- Data in the data register of a specified number.

e Setting procedures

CSelect suB command)
Screen for subtracting _
! / data from data register. | Screen for subtracting
f -
[Edit] 00/000 edit./ LF2 | [Edit] 00/000 edit / f:éiast;?m point
SUB DOQ 000000 SUB P000 X 000¢.XX '
Y] 3O0KX. XX
AD &P gD w@p
: [F1_]
: Data register number : Point No.
|E]: Moves to the screen for [E]: Moves to the screen
selecting the format of for selecting the
data to be subtracted. format of data to be
" subtracted.
Screen for specifying .
¥ data to be subtracted ! Screen for specifying
- - in numeric. - - coordinates of data to be
[Edit] 00/000 edlt./ [Edit] 00/000 edit subtracted.
SUB D00 000000 SUB P000 X| >XX.XX
Yo Y] XOKX XX
@D Bnum AP BPOS '
1 A « Select an axis with the
4 or P key. .
‘ Yo yod
[Edit] 00/000 edit [Edit] 00/000 edit T
SUB D00 DOQ SUB P000 P0OQ
Y
1 -
fp  Boum /. He BROS ®—_ Screen for specifying
/ data to be subtracted
s from in a point number.
Screen for specxfqug data to . Data to be subtracted
be subtracted from in a data Direct dat ificati
reqister number. irect data specification,
9 coordinate data, data register
/ number or point register number.

( To following step )
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® The TAG command sets a label number in a program.

® The TAG command is used to specify a destination of a jump command or a subroutine call command.

* Valid in the same program. (Program 01 in the following example)

Example TAG 00 -------==-ce=-emees Label number 00 is given to the step
+ where this command is written.

[Command] |Label No. |: 00~99
(100 label numbers may be
set in the same program.)

® Setting procedures

(Select TAG command)

[Edit] 01/000 edit
TAG 00

: Specifies a label No.
SET

Y
C To following step j

® The TIM command waits for set time and advances to the following step then.

Example TIM 001.00 ---====r=cmmmmmmmmmmee- Stops for a second and advances
A to the following step then.

[Command | | Wait time |

* Unit : Second
« Setting range : 0.01 to 999.99 seconds

® Setting procedures

(Select TIM command)

[Edit] 00/000 edit
TIM 000.00

: Wait time

SET

C To following step )
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® The VEL command specifies the travel speed in the programmed operation in a percentage with respect to
the maximum speed specified in initial setting or a parameter related to the programmed operation.

Travel speed in Maximum speed |, | VELcommand |, 1
programmed operation (set value) set value 100

[mm/s] [mmv/s] [%]

* See also “11.3.1.2. Travel Speed in Programmed Operation”.

® Once the VEL command is specified, traveling is performed at specified speed until another VEL
command is specified. .

® The initial speed is 100% if the VEL command is not used.

® Setting range: 001~100
Example VEL 100
A

‘ Set value (%)

e Setting procedures

CSelect VEL command)

\
[Edit] 00/000 edit
VEL 100

: Speed set value (%)
SET

\
C To following step )
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13.2.6. Editing Program
1 1 ® The following functions are used to edit and confirm a created program.

13.2.6.1. Step Insertion: INS ﬁ

( f
I . . . .
o ¢ This command is to insert a command in a created program.

® Select a program number in which an additional step (specified step number) should be inserted as shown
} | in the following procedures.

® When a step is inserted, the following step numbers are incremented by one each.

o '
[ ] Figure 13-29

10-@
. [External] : External control mode
e screen
! ‘
4
‘; b, Press key
o 10-®
- [Menu] : Menu selection
, R .
! \ screen No r Select the program mode screen (Screen 13-(8) referring
U “10.2. i lection”.

BRUN FIORG BI70G Petc to “10.2. Operation Mode Selection
- Press[ F4_|key
J 10-®

N (Menu] : Menu selection
( - screen No.2
L
I > HEDT BITCH EIPAL Hetc
Press|_F4_Jkey
T 18-9 Specify ber in which an additional step should
[ [Edit] 00/000 . . ® Specify a program number in which an additional step shou
{ :\ : Programming mode be inserted and the stip number to be inserted.
screen v

[
N : Pragram No. ;Q/QQQ\ Move the.cursor with the € key or » key.
o E] " Program No. Step No.
L [Numeric keysl: Step No. (00-99)  (000-999)
Lo

13-
f K \—— [Edit] 05/010
I MOV P000
( IEDT AINS EIDEL Aetc =
! \ MODE o Press[ F2_|key
“““ ' 13-4 T

[Edit] 05/010 {AEng OYVhen the F2 key i.s'pressed in the 13-00 screen, a b.lank step._
oy b ~Indicates inserting the step. is added to a specified step number. (specified step in the
i S screen 13-®).
( ‘ ® Refer to “13.2.3.3. Selecting and Setting of Command” and

MOV AVEL HIACC Metc add or select the intended command.
/ - Select command -|® When terminating the insertion of a step, press MODE key
\ g 3-@ SET before setting the command (before press SET key).
) [Edit] 054011 o o

MOV P00O \ : After the step is inserted, step number is incremented by one and returns to 13-@ screen.
\Ste number incremented by one

i PIEDT AINS EIDEL Petc P y one.

13—75
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



PR

13.2.6.2. Step Deletion: DEL
® This command is used to delete a command from a created program.
® Select a program number and its step number to be deleted.

® When a step is deleted, the following step numbers are decremented by one.

Figure 13-30
10-@ |
(External] : External control mode
screen
(—-'"
Press [MODH key
10-® f
{Menu] : Menu selection
No.1
screen No Select the program mode screen (Screen 13-08) referring
FIRUN FIORG FIOG Fletc to “10.2. Operation Mode Selection”. .
Presskey
10-® /
“——{ (Menu] : Menu selection
screen No.2
——>1 BEDT AITCH FIPAL Betc
Press|_F4_|key
13-®
[Edit] 00/000 : Programming mode Specify a program number and the step number to be deleted.
screen
; Program No. 00/000 Move the cursor with the 4 key or » key.
77X
[E Program No. Step No.
Numeric keys}: Step No. (00-99? (000~999)
13-B /
\—- [Edit] 05/010
MOV P000O
WEDT FIINS FIDEL Hetc
Presskey
13-
[Edit] 05/010 : In 13-@ screen, pressing F3 key changes the screen to 13-@. The step displayed in this screen
MOV P000 will be deleted with pressing SET key.
To terminate deletion, press MODE key before pressing SET key. .
| Delete? The screen retumns to the previous one.
MODE| Terminate T
deletion [SET |: Delete .
13-

[Edit] 0S5/AQ10: : When SET key is pressed, the step is deleted and the next is displayed. At this moment,
MOV P0OO1 \ the step number is decremented by one.

REDT FINS EIDEL Metc \Step No.10 has been deleted and the contents of step No.11 are displayed as step No.10.
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13.2.6.3. Changing Step Number

® This command is used to check a created program in process of programming.

® Even in a process of editing (selecting and setting of commands) of a program, specify any intended step

number to check the contents. Follow procedures described in Figure 13-31.

Figure 13-31

(Selecﬁng or setting of program command)

FIEDT AINS EIDEL

Press key
13-® i
[Edit] 05/010
MOV P00QO

Retc

Presskey

~—— Step 000

13-
[Edit] 05/010
77— MOV P000
FlJMP FICHG Betc
Presskey
13-@
[Edit] 05/010
MOV PQ0O

Y

Refer to “13.2.3.2. Programming Procedures” and
“13.2.3.3. Selecting and Setting of Command”.

: While selecting or setting commands, you may retum to
screen 13-® with pressing MODE key.

: Press F4 key to move screen to 13- from 13-®.
Press F1 key in the screen 13-(.
The screen changes to 13- and an intended step number
can be specified. .

To terminate changing step number, press MODE key
before pressing SET key.
The screen retumns to 13-08.

: Set intended step number
Press| SET |key

( Jump to specified step number )

* Any step number with no program can not be specified. If such a step number is specified, the screen -

changes to the initial step of an area where no program is written.

Figure 13-32

Step No.100
101

102

MOV POOO

END

~—— End of program

Even if a step number above 102 is
specified (150 for an example), the
screen of No.102 appears.
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13.2.6.4. Changing Program Number

® This program is used to check other program while editing a program (setting or selecting program

command). Specify any intended program number and you may check the its content. Follow procedures

described in Figure 13-33.

Figure 13-33

ESelecting or setting of program command)

KEDT ABINS FIDEL Hetc

Press key
13-0 r
[Edit] 05/010
MOV P0OO

S Prog 000

F’resskey
13-
[Edit] 05/010
7> MOV P00O
MJIMP FICHG Metc
Presskey
13-® :
[Edit] 05/010
MOV PO0OO

i

Refer to “13.2.3.2. Programming Procedures” and
“13.2.3.3. Selecting and Setting of Command”.

: While selecting or setting commands, you may return to
screen 13- with pressing MODE key.

: Press F4 key to move screen to 13-08 from 13- @
Press F2 key in the screen 13-(6.

The screen changes to 13- and an intended program number

can be specified.

To terminate changing program number, presé MODE key
before pressing SET key.
The screen returns to 13-(8.

: Set intended program number

Presskey

Qump to the first step of specified program)
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13.3. Palletizing Initial Setting

® Carry out initial setting of a palletizing program.
® For details of the palletization program, see “13.2.4.3. Palletizing”.

® Initial setting has two items shown below.

(1) Pallet condition setting ----- Specify pallet points and their order for positioning of palletizing.
(2) Palletizing operation
Setting program No. -------- Specify the number of a program containing loading and hand

operations 1 and 2.

® Initial setting of two pallets is allowed (pallet No.00 and 01). Specify (1) and (2) mentioned above for
each pallet.

Figure 13-34

(1) Number of pallets

(X- & Y-axes)

Coordinates of pallet start point
(X- & Y-axes)

Traveling pitch and direction
Traveling pattern

Setting
pallet
condition

!
1]
]
1
1
]
!
|
]
1
1
Pallet ! [ Palletizing
No. 00 ' initial setting
i
I
|
]
I
I
1
1
|
:
1
1
]
]

* Loading
(2) Coading programming
Setting No. program No.
operation program No. programming
program Hand 2
program No. * Hand 2
________________________________________________ .}
(1) Number of pallets

(X- & Y-axes)
Coordinates of pallet start point
(X- & Y-axes)
Traveling pitch and direction
Traveling pattern

Setting
pallet
condition

program No. *Hand 2
programming

]
]
'
I
t
t
I
1
1
1
1
I
|
1
* Loading :
:
]
|
]
|
]
|
]
'
]
I
i
1
t

(2) Loading / [ programming
Setting No. program No.
of Hand 1 * Hand 1
operation program No. programming
program Hand 2 —

1
i
1
1
1
1
]
:
¥
1]
Pallet ! [ Palletizing
No.01 ! initial setting
:
]
]
]
]
]
]
]
]
]
:
1
1
1
1

* Make these programs in same manner as an ordinal program. These programs are simply held for being
called by palletizing operation.
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13.3.1. Setting Pallet Conditions

Figure 13-35

10-®@

[External]

l Press key
10-®

[Menu])

FIRUN BIORG EAJ0G Hetc

10-® y

3 [

[Menu]

HEDT RITCH HBPAL Hetc

Press key

N

: External control mode screen

: Menu selection screen?

Refer to “10.2. Selecting Operation Mode", and
set to the palletizing initial setting screen. (screen 13-09)

r Specify an intended pallet number in 13-4 screen,
then press F1 key to set palletizing initialization.

: Menu selection screen2

X 0000.00 ¥0000.00

Start position

- Specify the coordinates _,.
e -axis f
of the palletization traveling
startpoint. 7 P Meoe----.

MODE] l Press key
13-®
[Pallet] O : Palletizing initial setting
mode
f—...E!STS HIPRG J
. . Pallet No. 0: Pallet No.00
[olor (1] [SET | : PalletNo. setting ooy s N +1: palet No.01
13-@
(Pallet] ¢0ISTS - Specify the numbers of palletiging points on the X-and Y-axis (m,n)
H 00 n‘ﬁ!\
T
Dimension \Pallet number 0 is set. TR
[Numeric keys] [ SET |: Number of points on X-axis (m) ' _i_ i ;
13-6) [Numeric keys| [ SET |: Number of points on Y-axis (n) 3(: ' ' i
(Pallet]  0/STS z:’_____i_____‘f _____ ;
- SN S
3

13-®

: X coordinate of start point
[[SET]: Y coordinate of start point

pitch 1 2 m
(Start [pomt)

X-axis traveling pitch

{Pallet] 0/STS
X 0000.00 ¥0000.00

- Specify the traveling pitch and direction of palletizing.
Absolute value: Traveling pitch
Sign: Direction

Move width
[ % ] [Numeric keys| [ SET |: Traveling pitch and direction along X-axis
13-@ [ ] [Numeric keys} [ SET ] : Traveling pitch and direction along Y-axis
(Pallet] 0/STS - Specify the traveling pattem. .
o o 0: Same direction ««.-s- See Figure 1 and 3. Figure 1
1: Reciprocal motion ---- See Figure 2 and 4.
Move pattern - May be specified for both the X-and Y- axes. g~y o
Actually, however, either axis is valid. . -
or[1] [SET] ! ! Figure 2
(ol In Figure 1 and 2, the Y-axis is valid. I l I 9
13-@ [O]or In Figure 3 and 4, the X-axis is valid.
(Pallet]  0/STS . A valid axis depends on the setting of the following axis sequence.
o 11 An axis with a smaller set value is valid. Figure 3
The X-axis is valid if both axes have the same value. Y axis
Axial sequence
L J [Numeric keys| | SET | {

|Numeric keys” SET |

—<—o—-) Figure 4
—————
X axis

1 0
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13.3.2. Setting Palletizing Operation Program Number

Figure 13-36

10-@

}

[External)

: Extemnal control mode screen

l Press key
10-®

{Menu]

HFRUN FIORG EIJOG Betc

: Menu selection screeni

8

10-® y

Press key

[Menu])

HEDT RATCH FIPAL Betc

: Menu selection screen2

MODE Pross| 3 Jiey
13-®
[Pallet] 0 : Palletizing initial setting
mode
D S — L APRG
©lor[M] : Pallet No. setting
13-®
(Pallet] +0YPRG
00
. ™~ Pallet number 0 is set.
Loading
13 -B® \
[Pallet] O/PRG
00
|

MODE Hand 1
13-@ y
(Pallet] 0/PRG
00
Hand 2

J

-

Refer to “10.2. Selecting Operation Mode”, and

>

P

Pallet No. 0: Pallet No.00
Pallet No. 1: Pallet No.01

* Specify the number of a program containing loading operation.

Setting range: 00 to 99 or xx
If xx is specified, the loading program is not called when
executing the palletizing program.
(Loading is not executed.)

« Specify the number of a program containing hand 1 operation.
Setting range: 00 to 99 or xx
If xx is specified, the hand 1 program is not called when
executing the palletization program.
(Hand operation is not executed.)

» Specify the number of a program containing hand 2 operation.
Setting range: 00 to 99 or xx
If xx is specified, the hand 2 program is not called when
executing the palletization program.
(Hand operation is not executed.)

Specify an intended pallet number in 13-02 screen,
then press F2 key to set palletizing operation program number.

set to the palletizing initial setting screen. (screen 13-09)

Artisan Technology Group - Quality Instrume
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14. Operation

® This section is to explain how to operate the robot module. Operational functions are also described in this
section because it is necessary to understand thein before actual operation.

: If you go beyond the safety fence for operation, be sure to stay at a place
out of the robot module’s working range. Also, select a safety speed (250
mm/sec) or less. Otherwise, the module could collapse, nip, or catch

you.

: When you have prepared a new program or changed a program, make
. its trial run to check whether it works as you have intended. Use care, in

the trial run, to prevent workpiece, end effectors, etc. from being
damaged by unexpected movement of the robot module. If the robot
module is operated for actual service by a program not in accordance
with your intention, it could damage workpieces and end effectors. If the
program does not work as intended, re-program it until it works properly.

14.1. Power ON/OFF

@ Power ON

® See “10.1. Power ON” before turning on your robot module for starting up or when the robot module
system has been modified.

® Here, we will explain the procedures for turning on the module for daily operation.

(1) Check the cables and connectors for:
O Loose or disconnected connectors. Deteriorated or damaged cables.

O Error in axis connection.

(2) Check the main unit for:
O Loose bolts
O End effector (to be prepared by the customer)

(3) Check that no person nor device that could be injured or damaged by the module, is within the robot
module working area. :

(4) When everything is normal, turn on the EXC controller. (for a rack-mount EXC controller, turn on the 24
VDC power first). '
O Stand-alone EXC controller: Turn on the power SW on the front panel.
© Rack-mount EXC controller: Turn on the power SW to be prepared by the customer.

Artisan Technology Group - Quality Instrumenta&cﬁh Tcguaranteed | (888) 88-SOURCE | www.artisantg.com




@ Power OFF

(1) Stop operation of the module.

O During operation by teaching : Push STOP key.
O During external control : Input STOP signal.
O During remote control : Enter STOP command.

(2) Check that the slider (or the main unit when it is moving).
O During operation by teaching  : Push OFF key.
O During external control operation: Turn off SVON input.
O During remote control : Enter SVOF command.

(3) Turn off the power supply
O Stand-alone EXC controller: Turn off the power SW on the front panel.
O Rack-mount EXC controller: Turn off the power SW to be prepared by the customer on the front
panel.

:(1) The slider (or the main unit when it is moving) will run idly if the servo
is turned off while the slider or main unit is in operation.

(2) I the power is turned off with the servo turned on, the vertical axis
slider (or main unit when it is moving) may drop by 5 to 10 mm due to
the time lag in brake engagement. :

Artisan Technology Group - Quality Instrumente!tliq(')
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14.2. Pre-run Checks

i ® Make pre-run check before operation.

® Determine the check items centering on safety items in accordance with the applications (usage) at the
Customer.

: Be sure to check the two following items by including them in the check
; items. Should the failure of the emergency stop function and forced stop
{ function be not noticed through omission of checks, serious danger could
result, because the stop function would not work in an emergency.

| (1) Execute jog operation by referring to “14.3.2. Jog Operation by Teaching Box.”
O This check item is to check that the controller system and motor system work properly. If the jog
: operation cannot be made due to your applications in which the teaching box is not used, check the
| above systems by an alternative means such as execution of the programs for trial operation. .
— Do the systems work properly? If not, take necessary measures by referring to “21.
Troubleshooting.”

(2) Check the functions of the stopping devices.
O Emergency stop functions: Emergency stop key on the teaching box, EMST input on CN2,
| Emergency stop button SW on the front panel (stand-alone type only), EMST command (remote
fr control only). ,
— When applied during Home Return operation, the emergency stop function must work instantly.

* For the emergency stop operation and emergency stop status, see “18.3.1 Emergency Stop."'

l O Forced stop function: STOP key on the teaching box (during operation by the teaching box)
STOP on CN2 (in external control)

'[ STOP command (during remote control)

‘ — When applied during Home Return operation, the forced stop function must work instantly.

* Be sure to check that the stop function work properly before starting the operation.

. : 4 — 3
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14.3. Operation Procedures by Teaching Box

e Teaching box allows you to execute Home Return operation, jog operation, and programmed operation.

® Followings are the operation procedures using the teaching box.

m During Operat/on by the teaching box, control input (CN2), excluding
EMST input, is invalid.

— If EMST input (b contact, normally closed) is not ON, emergency stop cannot be canceled, and

operation by

the teaching box cannot be made.

— Other input is invalid.
For example: The system does not stop when STOP is input.

* Control output is fed in the same way as in the external control mode.

14.3.1. Home Return Operation by Teaching Box

® Be sure to perform “Home Return operation” each time you turn on the power supply. Otherwise, you
cannot perform programmed operation nor teaching by jog operation, because the system cannot identify
the coordinate home position.

Figure 14-1
10-®@
(Externall : External control mode screen
® Referring to “10.2. Selecting Operation Mode”,
| set to “Home Return” mode.
Press EE]E key
10-®@ - ® When an alarm is issued, the screen 10-@ indicates
MODE| | (menu] - Menu selection screen 1 that an alarm is "ON". Take proper measures
referring to “20. Alarm” and “21. Troubleshooting”.
s EFIRUN FIORG B170G Hetc
Press| F2| ke
-0 [ F2] key
MODE| | {origin] . sAN" . e
\ g : Home return mode ® Press “ON" key to activate the servo if it is “OFF".
An asterisk (*) appears in the upper right of the
screen to indicate the servo is activated.
Push SVON
Press ke
o y
| MODE] | {origin] * o Press [START Jkey. It starts Home Retum
operation.
Push START
IMODEI -Executing © When executing Home Return, the screen
or 14-0 Press |START] key changes to 14-®.
sToP| | [origin] ® in this state, pressing -or m P|key
N——— terminates Home Return operation and the screen
changes to 10-® (Menue selection screen-1).
Executing - In this case, Home Return operation is not
completed. Perform Home Return operation
14-@ again.
(Origin] * Completion ) ® The screen changes to 14-@ when Home
MODE Retum is completed.
or e In this state, pressing |MODE |or key
SET | | Complete Push key changes the mode to “Menue selection 17
\_ ) (10-® screen).
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14.3.2. Jog Operation by Teaching Box

@og operation can be made by teaching box only.)

® Jog operation is made while jog keys ) , are being pushed. It stops when your

fingers are released from the above keys.

® You cannot perform jog operation on two or more axes simultaneously. Jog each axis separately.

® After completing jog operation, push MODE key. You will return to the menu select screen 1.

Figure 14-2
10-@
[External] : External control mode screen
® Referring to “10.2. Selecting Operation Mode”,
- set to “Home Retumn” mode.
Press key
MODE 10-@ ® When an alarm is issued, the screen 10-@ indicates
l——l [Menu] : Menu selection screen 1 that an alarm is “ON". Take proper measures
referring to “20. Alarm” and “21. Troubleshooting™.
——>TERUN BORG B70G Betc /
-6 Press[F3] key
MODE] [Jog] . . ® Press “ON" key to activate the servo if itis “OFF".
N——— X 0000.00 ¥ 0000.00| Jog operation mode An asterisk (*) appears in the upper right screen to
2] 0000.00 indicate the servo is “ON” (Screen 14-®).
14-G Press key
[Jog] * Use these keys to execute Jog
X] 0000.00 Y] 0000.00 -—Y -+Y operation of an intended axis.
2§ 0000.00 * If a Jog key is pressed
simultaneously with the | HIGH
MODE| J key, jogging is executed at a
\ } high speed.
[1-] : Moves to X () direction. : Moves to X (+) direction.
: Moves to Y () direction. :Moves to Y (+) direction.
: Moves to Z (-) direction. : Moves to Z (+) direction.

: Direction of jog operation: motor side: minus, counter-motor: plus. Note
that the direction is reversed in the following cases.

(D When the coordinate direction is reversed in initial setting (see “11.5.1. Position and Coordinate

Parameters”).

(@ Motor mounting parameters for initial setting (direct/indirect coupling) do not agree with the

specifications of the main unit.
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14.3.2.1. Jog Operation Timing

Figure 14-3

Jog Keys
(~X, +X keys etc.)

Jogging Motion

on
off

0.5sec or less

[+

|<—— 0.5sec or more

Jogging acceleration

.
v

--Jogging
speed

Move of 10um
(100pm at high speed jogging)

e If a jog key is pressed for 0.5 second or less, the feeding pitch is 10um. If the HIGH key is pressed
simultaneously, the feeding pitch is 100pm.

® The jogging acceleration, jogging operation speed, and high jogging speed are specified’in the initial

Note : If the response of the slider (move/stop) to the ON/OFF of the jog key is

_ 1
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

setting step. See “11.3.3. Jogging Parameters™.

slow in jog operation, increase the jog operation acceleration/deceleration to

raise the follow-up capability of the slider. The slider will overshoots if the
acceleration/deceleration is too high. Set the acceleration /deceleration to
about equal to that for program operation. See “11.3.1.3. Acceleration/

Deceleration for Programmed Operation.”
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14.3.3. Programed Operation by Teaching

® Turn on the power supply, and return to home. You cannot execute programmed operation unless the
home position is determined. Once completed, the home position is valid until power is turned off.

14.3.3.1. Sequential Programmed Operation

® The robot module, once moved, executes programmed operation continuously until the end of the

program (until END command is executed).

Procedures of sequential programmed operation.

Figure 14-4
10-®@ N
{External] : External control mode screen
| ® Referring to “10.2. Selecting Operation Mode”,
set to “Home Retumn” mode.
10-® Press key

MODE

{ [Menu] : Menu selection screen 1
/———>THRUN FIORG 170G Betc ' /
Press|F1{ke

14-0 ¥ y

L MODE

[Run] 00/000 auto | Program operation mode

Set a program No. Numeric keys

14-®

| [MODE| |(run] 00/000 auto

|X] 0000.00 ¥} 0000.00
2| 0000.00
Push START

Press key

14-0® y

| IMODE} | (Run] 00/000 auto *

( -0V ¥

X) 0000.00
2] 0000.00
Push START

¥] 0000.00

® When an alarm is issued, the screen 10-® indicates
that an alarm is “ON". Take proper measures
referring to “20. Alarm” and “21. Troubleshooting”.

® Specify a program number to be operated. The screen
14-® appears and indicate the current positions of each
axis (each coordinate).
00/000

Step No.: indicates the first step

Program No. number. (i.e. 000)

® Press key. The servo is activated (Servo on) and
an asterisk appears the upper right of the screen.

® Then press| START| key. The programmed operation is

executed and the screen changes to 14-®.

Press key

| IMODE] [[run] (007000  auto * |

: Indicates executing programmed
_____________________________________ operation.

X 0000.00 Y] 0000.00]  Shows program No. and step

7) 0000.00 N No. currently executed.

i?unn:.ng N

AN Indicates current positions of
each axis (coordinates).

14-@ Y

\_IMODE| |(run) 00/000 auto *

: Operation completed.
The END command completes

%) 0000.00 ¥j 0000.00 the operation and the screen
%] 0000.00 14-0)) appear
Push START By pressing key, the

programmed operation starts
from the begining.

)=

o If Home Retumn is not
% *¥Alarm 00/000% % | completed, an alarm will be

"
Origin not executed “ON -

BRUN BORG ET0G Hetc | ® Press key to complet
Home Retumn. Then__

execute programmed
operation again.

y Press key

G—Iome Retumn operatiorg : Refer to “14.3.1. Home Retumn
Operation by Teaching Box”.

[Menul]

(

When key is pressed at the programmed operation mode, the procedure state retums to the Menu selection
(screen 10-@). (Pressing key terminates the programmed operation.)
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Termination of sequential programmed operation

® The following types of functions can be used to stop sequential programmed operation.

Table 14-1
Function Description of function Operation
® Stops programmed operation immediately, setting motor to servo off.
Emergency stop Push EMG key

* For emergency stop function, see “18.3.1 Emergency Stop.”

Forced stop

® Stops programmed operation immediately (decelerates and stops the program if applied
during movement), and waits at the top of the program.

® Motor is servo-locked.

® Pushing START key starts operation at the top of the programagain.

Push STOP key

® Stops programmed operation immediately (decelerates and stops the program if applied
during movement), and returns to the menu select screen. (10-<4>)

® Motor is servo-locked.

Push MODE key

Note : When “forced stop” is applied, data register and internal flag data
excluding the following items are reset.
O Point coordinate data (PO00 - P399)
O General output data by OUT command.

Cycle stop

® Stops after completing the step being executed.

® Motor is servo-locked.

® Pushing START key re-starts programmed operation at the next step.

Note : (1) If an alarm is issued, or STOP or EMG key is pushed during cycle stop,
the program is released from cycle stop, and programmed operation
cannot be re- started.

(2) The following commands do not stop under cycle stop operation. They'
stop after the subsequent command have been executed.
CALP/RETP/TAG/JMP/JEQ/GE/JLE/INE/JGT/JLT/CALL/RET/CHG/
REP/NXT/END/IRET/PAL except PALO2
: Cycle does not stop during continue path execution. It stops when the
continue path is completed.

Push CYCLE STOP key

Hold

® Movement hold instruction = Decelerates and stops, and waits at the position where

hold command is received.

® Motor is servo-locked.

® Pushing START key re-starts operation at the position where program stopped, executes

the remaining movement, and then re-starts program operation.

Note : (1) If an alarm is issued, or STOP, EMG, or MODE key is pushed during
hold, the program is released from hold, and program operation cannot
be re-started. ‘

(2) Executes commands except movement command, and stops before
executing the subsequent commands.
Movement command: MOV/ARC/CIR/HOM/PALO2
Consecutively executes the following commands if they follow.
CALP/RETP/TAG/JMP/JEQ/JGE/JLE/JNE/JGT/LT/CALL/RET/CHG/
REP/NXT/END/IRET/PAL except PALO2
(3) If Hold is executed during continue path execution, the remaining path
after hold does not become continue path, but is executed by ordinary
movement command.

Push F4 key.
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Figure 14-5

Executing sequential

programmed operation :

10-@

[Menu] *

:Menus

[ooE]

Stop

When MODE key is pushed, programmed
election screen 1 OPeration stops immediately (decelerates and

stops if the key is pushed during movement),

and retuns to the menu selection screent.

HRUN EIORG BIJOG Hetc

14-@

(Run] 00/000 auto *

AINUM AIRSTA ]

14-@ Y

[Run] 00/000 auto *
X] 0000.00 Y| 0000.00

2| 0000.00
Push START

! Presskey
14-@ Y

{Run] 00/014 auto *
X] 0000.00 Yj 0000.00
ZJ 0000.00

’ Press key
/To be displayed when MODE KEY — F1 key are pushed
during cycle stop. Pushing F2 key, while this is displayed, re-
starts program halfway operation. See “14.3.3.3

Programmed Operation Halfway Re-start.”

Set a program No. Numeric keys

: stop

When STOP key is pushed, programmed operation
stops immediately (decelerates and stops if the key
is pushed during movement), returns to the top of
the program = step No. 000, and waits.

~

Running I

L

CYCSTOP| : Cycle stop

-
: Hold

has stopped.

14-@ \

[Run] 00/014 auto *
X) 0000.00 Y| 0000.00
2} 0000.00

Push START (HOLD)

START

14-0 \

[Run] 00/014 auto * | ®Then, pushing START key starts
programmed operation at the step at
which the program has stopped.

X| 0000.00 Y} 0000.00
2] 0000.00
Running

When F4 key is pushed, the program stops executing
movement command, decelerates, stops, and waits.
Step No. shows the No. of the step at which the program

00/014
-

No. of step at which the program

has stopped. Example: 014

When CYCSTOP key is pushed, the program

stops after completing the step being executed.
Step No. shows the No. of the step next to the
step completed before the program has stopped.

00/015

L--Next step No. Example: 015

14-0)

[Run}l 00/015 auto *
X} 0000.00 ¥ 0000.00
2j 0000.00

Push START

START]

14-@ \

[Run] 00/01S auto *
X] 0000.00 Y] 0000.00
Z| 0000.00

Running

V

Cycle stop

® Then, pushing START key starts
programmed operation at the next
step (example: No. 015).
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14.3.3.2. Programmed Step Operation

® Programmed operation is to execute one step each time START key is pushed. .

Note : (1) After executing a step, the system consecutively executes the following
commands if they follow the step.

CALP/RETP/TAG/JMP/IEQ/JGE/fLE/JNE/JGT/JLT/CALL/RET/CHG/
REP/NXT/END

(2) Continue path executes the whole as one step.

- Pushing START key executes CPS through CPE consecutively.
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|Procedures to start programmed step operation|

Figure 14-6
10-®@
[External] : External control mode screen
® Referring to “10.2. Selecting Operation Mode”,
> set to “Home Return” mode.

10-®@ Press key
IMODE| [ enu)

: Menu selection screen 1

(__‘_>'BRUN BForRG BIoG Betc
14-® ' Press key
\ MODE| | (rRun] 00/000 auto

14-® Y

MODE| | (run] 00/000{3% \

N

Indicates sequential

BautcHAStep programmed operation

14-@ Press key

MODE|

N

Indicates programmed

BAutddstep step operation

14-@

\ MODE [Run] 00/000 step

14-@W \

[Run] 00/000 step
X 0000.00 ¥ 0000.00
Z! 0000.00

Push START

“-® [oN_|fsTAR

X| 0000.00 ¥ 0000.00
2| 0000.00
Running

14-@
[Run] 00/001 step *|:Displays after executed.
X 0000.00 ¥ 0000.00

Z) 0000.00
Push START
STAR
y (START
( Executes next step)

;

Qacutes END command )

: Programmed operation mode

[Run] 00/000 step *|:Displays when executing.

e When an alarm is issued, the screen 10-@ indicates
that an alarm is "ON". Take proper measures
referring to “20. Alarm” and “21. Troubleshooting”.

L] Pressing[z’ key in the programmed operation mode
{screen 14-@) changes to 14-03 screeri and enables to
select sequential programmed operation / programmed

step operation. .
® Press key to specify programmed step operation.
(Screen 14-@). .

® Press key to change the screen to 14-@.
(Selecting program screen)

e Specify a program number. Screen 14-@

appears.
00/000

Specify program number.

® Press key to activate the servo. An asterisk
(*) appears in the upper right of screen.
® Then, press| START] key to execute the first step

(=000). (Screen 14-23)

o After execution of the first step, step number
changes to next step. (000 — 001)

(] Pressing key executes next programmed
step operation.

o After completion of the program (execution of END
command), returns to the begining of the program,
and waits.
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@topping programmed step operation]

® The following types of functions can be used to stop programmed step operation.

Table 14-2
Function Description of function Procedure
® Stops programmed step operation immediately, setting motor to servo off.
Emergency stop ps Prog P oP . Y € Push EMG key
* For emergency stop function, see *'18.3.1 Emergency Stop.”
® Stops programmed step operation immediately (decelerates and stops the program if
applied during movement), and waits at the top of the program.
Push STOP key

® Motor is servo-locked.
® Pushing START key starts operation at the top of the program dgain.

Forced stop

® Stops programmed step operation immediately (decelerates and stops the program if
applied during movement), and returns to the menu select screen. (10-<4>)

® Motor is servo-locked.

Push MODE key

Note : When “forced stop” is applied, data register and internal flag data
excluding the following items are reset.
O Point coordinate data (PO0O - P399)
O General output data by OUT command.

Hold

® Movement hold instruction = Decelerates and stops, and waits at the position where
hold command is received.
® Motor is servo-locked.

® Pushing START key re-starts operation at the position where program stopped, executes

the remaining movement, and then re-starts program operation.
Note :(1)If an alarm is issued, or STOP, EMG, or MODE key is pushed during

hold, the program is released from hold, and program operation cannot

be re-started.
(2) Executes commands except movement command, and stops before
executing the subsequent commands.
Movement command: MOV/ARC/CIR/HOM/PALG2

Consecutively executes the following commands if they follow.

CALP/RETP/TAG/IMP/JEQNGE/LE/NNENGT/ILT/CALL/RET/CHG/

REP/NXT/END/IRET/PAL except PALO2
(3) if hold is executed during continue path execution, the remaining path
after hold does not become continue path, but is executed by ordinary
movement command.

Push F4 key.
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Figure 14-7

[Sp—

- 10-®@

{Menu] ' * | : Menu selection screen 1

: Stop

When MODE key is pushed, programmed step
operation stops immediately (decelerates and
stops if the key is pushed during movement),
and returns to the menu selection screent.

HBRUN FIORG KIJ0G Fletc

Press[F1] key

14 -2
(Run} 00/000 step *

........................... * |- Programmed Operation

FINUM FIRSTA
14-% Set a program No. Numeric keys
{Run] 00/000 step * .
X 0000.00 Y] 0000.00 .
2 0000. 00 ‘ STOP] : stop
Push START

the top of the p
14-@ |

Executing sequential

. (Run] 00/014 step *
programmed operation :

X| 0000.00 Y| 0000.00
2| 0000.00

To be displayed when MODE KEY — F1 key are pushed
during cycle stop. Pushing F2 key, while this is displayed, re-
starts program halfway operation. See “14.3.3.3

When STOP key is pushed, programmed step
operation stops immediately (decelerates and stops

! Press|START | key if the key is pushed during movement), returns to

~

Halfway Re-start.”

rogram = step No. 000, and waits.

Running

: Hold
F4When F4 key is pushed, the program stops executing
movement command, decelerates, stops, and waits.
Step No. shows the No. of the step at which the program

has stopped. 54,014
T

14-@

[Run] 00/014 step * No. of step at which the program
X] 0000.00 Y] 0000.00 has stopped. Example: 014

Z| 0000.00

Push START (HOLD)

START

14-@ \

14 - 60

[Run] 00/015 step *
X| 0000.00 ¥ 0000.00
2) 0000.00

Push START

START

\

e Then, pushing START key starts (

[Run] 00/014 step * . .
programmed operation at the step at

Ordinal program step operation J

X 0000.00 ¥| 0000.00
2) 0000.00
Running

which the program has stopped.

-G -
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' 14.3.3.3. Programmed Operation Halfway Re-start

@ If the power supply is turned off after steps are completed by programmed operation, the system re-starts
the programmed operation, when the power is turned on again, at the step following the last executed step.

® Programmed operation halfway re-start procedures

(1) Turn off servo after completing step execution.
O Sequential programmed operation: Push OFF key after cycle stop has been completed.
O Programmed step operation: Push OFF key after steps have been completed.

Note : You cannot perform halfway re-start if the step execution has not been
completed.

: If the power is turned off with the servo turned on, the vertical axis slider
(or the main unit when the main unit is moving) could drop by 5 to 10 mm.

(2) Turn off the power supply.

(3) Turn on the power supply again.

(4) Execute Home Return operation. See “14.3.1 Home Return Operation by Teaching Box.” The Home
Return can be executed by also re-start initialization program(*).

Note : If you try to execute movement command without completing Home Return .
operation after turning on the power supply, an alarm.will be issued and you
cannot perform halfway re-start.

(5) After completing Home Return operation, execute programmed operation.
O You can select halfway re-start from 14-G9 screen.
O Push F2 key — SET key. 14-G9 screen will appear. Push START key to start halfway re-start
operation.
O You can execute programmed operation from the top of the program by selecting the program No.
without pushing F2 key on 14-@9 screen.

® At the start of halfway re-start operation, the data register and palletize-related flags are kept at the state of
before halfway re-start operation (or before power off). '

® When RSTA instruction (*) is set at the top of an interrupted program, programmed operation will re-start
after the execution of the re-start initialization program (*) specified by RSTA instruction.

® You can return the general output and operation re- start position to the state of before interruption by the
re-start initialization program (*).

* For the re-start initialization program and RSTA instruction, see “13.2.5 Program Commands .” e

Note :(1)If an alarm is issued during halfway re-start operation, you cannot . _
continue halfway re-start by resetting the alarm.

(2) If an emergency stop has worked during halfway re-start operation, you
cannot continue halfway re-start by releasing from the emergency stop.

(3) Do not perform any halfway re-start operation not specified above.
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| Procedures of program halfway re-start oper'ation|

Figure 14-8
14-8) 14-G
{Run] 03/015 auto * |:Executing sequential [Run] 03/015 step * |: Executing programmed
X| 0000.00 - ¥ 0000.00| programmed operation X 0000.00 Y| 0000.00| step operation
Z| 0000.00 Z) 0000.00
Running ' Running

L Press key J

14-@ V

{Run] 03/015{autoi* | :Screen after a step is completed

%] 0000.00 ¥} 0000.00P\ ugTEp~ is displayed in case of

%’ Ogogézgrr programmed step operation.
us
-
[ Tum off power ]
[ Tum on power again j
i v
MODE . .
C Home Retumn J : Refer to “14.3.1. Return Home Operation by Teaching
\_ Box". (This procedure is not necessary if Return’
14.- @W Home command is specified at the top of re-start
initialization program.)
[Menu] *
HFRUN HFORG BIJ0OG Betc
Press |F1} ki
=
{Run] 00/000:{aUto}:*
FNUM FIRSTA
14-@ ] : Selects halway re-start.
Set a program No. (Run] restart{auto;*
: Select ordinary operation
ENUM BRSTA
X} 0000.00 ¥ 0000.00 o 14-® SET
gjoo00.0c0 | T
Push START A (Run] 03/013(aute;*
X 0000.00 Y| 0000.00 .
START 2§ 0000.00
Push START L
START -
\ \
(Ordinary operation from the begining of the prograrrﬂ (Re-start halfway of the program. '

® After execution of a step, stopping a program with pressing |[M m key, without turning off power,
halfway restart may be possible.
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14.4. Operation in External Control Mode

® In the external control mode, you can operate the system by control input/output (CN2).
® When the power is turned on, you will have this mode automatically.

o : In the external control mode, the teaching box does not work except the

following.
(D Emergency stop : Push EMG key to emergency stop the system.
For details, see “18.3.1. Emergency Stop.”
@ Mode switching : Use MODE key to switch to the teaching box operation. If you

switch modes during operation in the external control mode,
the module will stop operation instantly (decelerates and stops if
modes are switched during module movement), and stops in a
state of servo-lock.

® Programmed operation monitor : Push F1 key to monitor the programmed operation status.
* For the monitor, see “21.4.5.2. Functions of Monitor.”

14.4.1. Operation Procedures in External Control Mode

Figure 14-9
[ Tum on power | : See “14.1. Power ON/OFF".
| Servo-on | : See “14.4.2. Servo-On in External
‘ Control Mode”.
l Home Return I : See “14.4.3. Home-Return in External
Control Mode”.
Terminate operatioﬂ<——, Programmed operation | : See “14.4.4. Programn:ed Operation in
: Refer to “14.4.5. Programmed External Control Mode™.
Operation Stop Procedures in l Turn off power | : See “14.1. Power ON/OFF™.
External Control Mode”.
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14.4.2. Servo-On in External Control Mode

@ Servo on Input/Output

Table 14-3
Signal | Pin No. Description
SVON 2 Servo on input ON: Servo on, OFF: Servo off
DRDY 8,9 Driver ready output | Normally close, Opens at serious error.
WRN 20 Alarm warning outpuf Normally open, Closes at unserious error.

® The alarm outputs (DRDY and WRN) are stabilized when a certain period of time (approx. 2 seconds for
initializing the CPU) has passed since turning the power on. Make sure that they are proper, then activate
the SVON input. The motor servo is activated and is ready to receive an operation command.

: When an alarm is issued, take proper countermeasures referring to “20.
Alarm” and “21. Troubleshooting”.

® If the SVON input is inactive, the position error counter is cleared.

Figure 14-10

on
Power off I
2sec

. o
> e (CPU initialization time)
'
'
!

DRDY and closed 7 Stable

WRN output open

. on
SVON input off I—l I . I_
‘K Invalid during

initialization | I_

on
off

Motor Servo

Note :(1)In the external control mode, the servo cannot be activated and
deactivated with the ON and OFF keys on the teaching box.

(2) If the servo off command is executed in a program while the SVON input
is active, the servo is deactivated. The servo on command in a program
is invalid while the SVON input is inactive. (The servo on or off command
in a program SRV command is valid only when the SVON input is active.)

(3) If SVON input is turned off in the positioning operation (Home Return or
execution of MOV commands in programmed operation), the positioning--
operation is terminated, the servo is off then an alarm is issued.
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14.4.3. Home Return in Externél Control Mode

@ Input/output relating to Home Return operation

® Be sure to perform “Home Return operation” each time you turn on the power supply. Otherwise, you
cannot perform programmed operation, because the coordinate home position cannot be specified.

Table 14-4
Signal | Pin No. Description
SVON 2 Servo On input ON: Servo ON, OFF: Servo OFF
HOS 5 Home Return start input Starts Home Return operation by OFF -> ON
HOME 11 Home Return completion input Closes when Home Return operation is completed
. Closes when positioning operation is completed or when Home Return
IPOS 10  |In position input L,
operation is completed. -
Opens during programmed operation.
PEND 32 |Programmed operation completion input | While PEND output is closed (not during programmed operation), Home
Return operation can start.
. Decelerates and stops if HLD is ON during Home Return operation.
HLD 17 Hold input . . . .
With HLD is kept ON, Home Return operation start is not accepted.
' . Decelerates and stops if STOP is ON during Home Return operation.
STOP 4 Forced stop input .

With STOP kept ON, Home Return operation start is not accepted.

@® Home Return operation procedures

(1) Set the system to servo ON by referring to “14.4.2. Servo ON in External Control Mode.”

|
(2) Check that STOP and HLD inputs are OFF, and that PEND output is closed. If STOP or HOLD is ON, !
you cannot start Home Return operation. Also, you cannot start Home Return operation if PEND output i
is open (= during programmed operation).
— Wait until programmed operation ends, or forcibly end programmed operation by STOP input.
After ending programmed operation, turn off STOP input.

(3) Set HOS input to ON to start Home Return operation.

+* Motor will decelerate and stop if STOP input is ON during Home Return operation. In this case,
Home Return operation has not been completed (HOME output is kept open). Return STOP input
to OFF, and perform Home Return operation again.

% Motor will decelerate and stop if HLD input is ON during Home Return operation. In this case,
Home Return operation has not been completed (HOME output is kept open). Return HLD input
to OFF, and performn Home return operation again. '

% If EMST input is OFF during Home Return operation, the system will be set to emergency stop and
Home Return operation will stop.

* For the state of emergency stop, see “18.3.1. Emergency Stop.” B

(4) When Home Return operation is completed, HOME output will be closed. Simultaneously with it, IPOS )
output will be closed, too. R

Note :(1) HOS input is to detect a start-up edge, being valid at the changing pdint
from OFF to ON. If itis originally kept to ON, Home Return operation
does not start.

(2) HOME output is not a home position area signal, but a Home Return
operation completion signal. It opens when the next operation command
is received, and closes when the module has returned to home position
by Home Return operation. It does not close if the module has returned to
home by any movement command other than Home Return operation.
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|Contro| input/output signal for step programmed operation]

® Be sure to follow the timing shown in Figure 14-13.

Figure 14-13

. 1. 1omsmin
SVON input on
p : Off J 10msmin
. | on i |
STOP input ﬁ |
: ° 10msmin -
SNG output g?f
min min
10ms 10ms! Note 1)
Program No. select X Program No.0 X Program No.1 X_Program No.2
(PROGO~PROGS input) 10msmin | e 40msmin 10msmin .1 10mgmin
I J te 2 1] ™
RUN input gf'} 1 - |l [ o ) 1
10ms™n 1) 10msmi |) [ 10msmin
’ / Program No.0 - Program No.2
i | Step 0 5t Step 0
Program execution ——:<(M3V)>;— \ o >—< gv) — "PD)>—.< (Oei?T) >—
: Al Pl : :????? : :
. close ' =i i - B :
IPOS output  FIN format open_ﬂ 5 |‘|‘ | [‘[ \ :
lose : | H i . :
IPOS output ~ C i : . 1
vou put COIN format open—! | [ :\ bl | \ :
lose | - - ; 5
HOME output ¢ ' v o T ' '
P openJ : I I P co ;
lose r_i P Do P ' :
ou pu open _‘ 1 [l : ' ] 1 / N
General output I . . - “\/ Depends on The out command. (Does not change >< Changed 'by out
P Albis open immediately aherpowronX unulthefollowmgoulcommand is input.) ? command.

CSTOP output . gls:s -~ Note 3)| |_| ﬁ I_| I—

* TPOS signal output is available in FIN and COIN format. Refer to *“14.5.2. Position c'ompletion Output”.

Note 1) Program number select input becomes invalid once programmed operation starts (= while PEND
output is open). - .

Note 2) RUN input is invalid during step execution. After a step is completed, set RUN input to ON.

O Because you cannot check whether a step has been completed in the following commands, insert a
timer (50 ms or more) before the next input of RUN. Check movement command step completion
by IPO output.

LD/SRV/VEL/ACC/ADD/SUB/OUT/INT/RSTA/TIM T

Note 3) CSTOP output starts from “open” when END command has been executed in the preceding program.
It starts from “closed” when it has been forcibly stopped in a state of cycle stop or power has been
turned off in the preceding program.

Note :(1) The following instructions are automatically executed following the
preceding commands even when RUN input is no set to ON.

CALP/RETP/TAG/IMP/JEQ/JGE/JLE/INE/IRET/JGT/JLT/CALL/RET/
CHG /REP/NXT /END / PAL except PALO2.

(2) Continue path is executed as one step. When RUN input is set to ON,
commands from CPS through CPE are executed consecutively.
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14.4.5. Stopping Programmed Operation in External Control Mode

® You can use the following functions to stop programmed operation in external control mode.
(@D Emergency stop
@ Forced stop
(® Cycle stop during sequential operation
@ Hold

[Emergency stop Stop procedure: EMST ofﬂ

® Stops programmed operation immediately, setting motor to servo off.
* For emergency stop function, see “18.3.1. Emergency Stop.”

&orced stop Stop procedure: STOP onj

® Stops programmed operation immediately (decelerates and stops the program if STOP is on during
. movement), and waits at the top of the program.

® Motor is servo-locked.
e Setting RUN input to ON after setting STOP to OFF starts operation at the top of the program again.
® RUN input is invalid if STOP input is kept to OFF. '

Note : When “forced stop” is applied, data register and internal flag data excluding
the following items are reset.

O Point register data (PO0O - P399)
O General output data by OUT command.

[Cycle stop during sequential operation Stop procedure: SNG on)

® Stops after completing the step being executed.
® CSTOP output is closed during cycle stop.

® Motor is servo-locked.

® Setting RUN input to ON after setting SNG input to OFF starts a sequential programmed operation at the
next step.

® Setting RUN input to ON with SNG input kept to ON starts a programmed step operation at the next step.

Note :(1) Step operation has no cycle stop function.

(2) If an alarm is issued, or STOP input is turned on or EMG output is turned
off during cycle stop, the program is released from cycle stop (PEND
output is closed because program is held), and programmed operation
cannot be re- started. If you try to re-start operation in this state (after
releasing program from emergency stop in the case of emergency stop), -
program will be again operated from the top. )

(3) The following commands do not stop under cycle stop operation. The
* operation stops after the subsequent commands have been executed.

CALP/RETP/TAG/JMP/JEQ/JGE/JLE/INE/IRET/JGT/JLT/CALL /RET/
CHG /REP /NXT /END / PAL except PALO2.

(4) Cycle does not stop during continue path execution. It stops when
continue path is completed.
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. (Hold _Stop procedure: HLD on)

® Hold movement command = Decelerates and stops, closes HIDA output, and waits at the position where
HLD command is received. . :

® Motor is servo-locked.

® During hold (when HLDA output is closed and PEND output is open), after HLD input is off, setting
RUN input to ON re-starts operation at the position where the program stopped, executes the remaining
movement, and then re-starts the programmed operation.

® While HLD input is kept to ON, RUN input is invalid.

® If you perform cycle stop operation during hold, cycle stops after re-starting (stops after executing the step
which has been held).

® If you perform hold operation during deceleration before positioning completion, the system decelerates,
stops, and holds. After re-start, it closes IPOS output and moves to the next step.

Note :(1)If an alarm is issued, or STOP input is turned on, or EMG output is turned
off, or MODE key is pushed during hold, the program is released from
hold (= because the program is held, PEND output is closed) and
programmed operation cannot be re-started. If you try to re- start
operation in this state (after releasing the program from emergency stop
in the case of emergency stop), the program will be again operated from
the top.

(2) Executes commands except movement command, and stops before
executing the subsequent commands.

Movement command: MOY / ARC/CIR/HOM /PALO2

Consecutively executes the following commands if they follow.

CALP/RETP/TAG/J'MP/JEQ/JGE/J'LE/JNE/IRET/JGT/J'LT/CALL/RET/
CHG /REP /NXT/END / PAL except PALO2.

(3) If hold is executed during continue path execution, the remaining path
after hold does not become continue path, but is executed by ordinary
movement command.

(4) If you set SVON input to OFF during hold under movement command
execution, servo off will result, leading to alarm (program er_ror).
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ITiming to stop sequential programmed operation

Figure 14-14

o 10msmin 10msmin 10msmin
10mgmin 10msmin I 10msmin I l
RUN input , gf'; ] 1

1omsmn 4 |, ‘ _ 1
; —— >

SNG input off
10msmin e
STOP input o 1
10msmin »
HLD input o 1

- ’ No.n \//No. n+1 No. 1 No. 2\ \ No. n43 N/ No. nws ksr No. 0
Program execution Stetien X hion residal X (mwhw—w

close

IPOS output  FIN format*
: open

IPOS output COIN format* g?esr? |

close
open

close
HLDA output open I l

close
CSTOP output open | 1

PEND output

* JPOS output is available in FIN and COIN format. Referto “14.5.2. Position Completion Output”.
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ﬂ'iming to stop programmed step operationl

Figure 14-15

10mgsmin ) 10msmin 10msmin
_10msmin HM' | 10msmin
. on
| RUN input off | | l\_l ,\—l [—I
. on
SNG input off | '
' 10msgmin o}
STOP input o 11
lomsmn 1| / / / < /
. on
HLD input off — [;_] \‘ & k ) L
Program execution ? N&o"\‘;)' ’é.‘;:;‘,\ \/N?Lnan\[ ,\/':&b"\";)s <SlmoNr:)'°>.

IPOS output  FIN format* close
open -

ey --:I---.\

. Close
IPOS output COIN format open l

PEND output close I [
open
close

HLDA output open . I I

* TPOS output is available in FIN and COIN format. Refer to “14.5.2. Position Completion Output”.
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14.4.6. Halfway Re-start of Programmed Operation in External Control Mode

® If the power supply is turned off during programmed operation after steps are completed, the system re-
starts programmed operation, when the power is turned on again, at the step following the last executed

step.

@® Input/Output for halfway re-start of programmed operation

Table 14-6
Signal | Pin No. Description
SVON 2 Servo on input . | ON: Servo-on OFF: Servo-off
HOS 5 Home Return Start input OFF — ON, starts Home Return.
RUN 6 Start programmed operation input . | OFF — ON, starts programmed operation.
. When a step is completed and the power is turmed on
Re-start programmed operation . . j . .
RSTA 16 L again, setting RUN input on after RSTA input is set to on
selecting input . .
starts the halfway re-start of programmed operation.
HOME 11 Home Return completion output Closes when Home Return is completed. 4
® Opens during a programmed operation, closes when a
PEND 32 | End of programmed operation output | programmed operation is completed.
® Halfway re-start input is valid when PEND is closed.
® Switches sequential/step of programmed operation.
. . -O SNG input off : Sequential programmed operation
Sequential/step selection of . L
SNG 14 L O SNG input on : Programmed step operation
programmed operation input : . . .
® Cycle stops if SNG is on during sequential -
programmed operation.
@ Closes during cycle stop.
CSTOP 7 Cycle stop output ® Halfway-restart input is valid when CSTOP output is
closed.

® Programmed operation halfway re-start procedures

(1) Turn off servo after completing step execution.

O Sequential programmed operation: Set SNG input to ON. After cycle stop has been completed (=.
CSTOP output is closed), set SYON input to off, and turn off the power supply. (when cycle stop
has been completed, set SNG input to OFF).

O Programmed step operation: After steps have been executed (= CSTOP output is closed), set
. SVON input to off, and turn off the power supply.

Note : If you set STOP input to ON or turn off the power supply without completing
step execution (= with CSTOP output open), you cannot perform haifway re-

start.

: If the power is turned off with SVON input set to ON, the. vertical axis
slider (or the main unit when it is moving) may drop by 5to 10 mm...  __

(2) After turning on the power supply again, set SVON input to ON, and then perform Home Return
operation (you can perform Home Retumn operation by also re-start initialization program(*)).

Note : If you try to execute movement command without completlng Home Return
operation after turning on the power supply, an alarm will be issued and you
cannot perform halfway re-start.

* For the re-start initialization program, see “1.3.2.5. Program Commands.”

Artisan Technology Group - Quality Instrumentdion 28uaranteed | (888) 88-SOURCE | www.artisantg.com




Ve ey

SO,

e,
—~— .

(3) When CSTOP output and PEND output are closed, after completing Home Return operation, set RSTA
input to ON, and then RUN input to ON. The system will re-start programmed operation from the step
following the step completed before the power is turned on again.

Note : With CSTOP output and PEN output not closed, if you execute re-start
operation during programmed operation, an alarm will be issued and you
cannot perform halfway re-start. ‘

o When step execution is completed before the power is turned off, CSTOP output will be closed also
after the power is turned on again.

o If you perform halfway re-start operation without turning off the power supply during cycle stop,
PEND output will be kept open, resulting in an alarm.

® If you set RUN input to ON without setting RSTA input to ON, programmed operation will re-start from
the top of the program in an ordinary manner.

® At the start of halfway re-start operation, the data register and palletize-related flags are kept at the state of
before halfway re-start operation (or before power off).

® When RSTA command* is set at the top of an interrupted program, programmed operation will re-start
after the execution of the re-start initialization program * specified by RSTA command.

® You can return the general output and operation re- start position to the state of before interruption by the
re-start initialization program *.

* For the re-start initialization program and RSTA instruction, see “13.2.5 ** Program Command.”

Note :(1)If an alarm is issued during halfway re-start operation, you cannot
continue halfway re-start by resetting the alarm.

(2) If an emergency stop' has worked during halfway re-start operation, you
cannot continue halfway re-start by releasing from the emergency stop.

(3) Do not perform any halfway re-start operation not specified above.
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14.4.6.1. Timing of Programmed Operation Halfway Re-start:in External Control Mode

ISequentiaI operation » without RSTA (restart program) command|

Figure 14-16

o B e X e SGenss
SNGinput  Of ™ /
on E ’Aﬂlrofm";i:e:) I
SVON input off ; | 10rmsmin
-10msmin ) 10msmin__ _-'_
HOS i on ;
S input off i
s S
Home Return : ' D prov—
H 0.2secmin - {0Omsmin ! |
RSTAinput 7 5 : \
off . -
i 1OmsrﬂlIn .
RUNinput  ©° 5 5
off - . -
: : 10msmln .
HOME output close : | | i
open L /
CSTOP output g‘;’:ﬁ M [+] i }
i1 :uncertain E /
PEND output gg’:: | * [ |
General output  Setting by out command >——®<All bits open: Hold until next out command.

on —— i
Power supply | | Finaliization after CPU Is initialized (about 2 sec) when
off - power is turned on.
-
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ISequential operation * RSTA (restart prbgram) 'command] '

Figure 4-17
Example of RSTA (restart piggram) command execution.
Programmed Step No.nt1 } )( X X '
X jome Retum n+2
. 0.n q N\
operation step /}) Reslore general  Move to nterrupled
H output state position
SNGinput " 1
ff - -
© H 10msmin }
. on e (After finalized)
SVON input off : | | 10msmin
10msmin | 10msmin .

RSTAinput  °0 : \

off - -

|I _'LQmsmln \
. H 0.2secmin
RUN input O?f ; 292 [1
, ° bl 4 | 10msmin \
lose :
CSTOP output ©
P open '_ ! - i \ :

PEND output %958 " | )

open

General output
(example)

Power supply

00101101 )

—@( 00000000

* : uncertain

>j< * 00101101

close
open

Finalization after CPU is initialized (about 2 sec) when
power is tumed on.
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IProgrammed step 6peration » without RSTA (restart program) command|

Figure 14-18

Programmed
operation step

SNG input

SVON input

HOS input

Home Return

RSTA input

RUN input

HOMEH /1

CSTOP output

PEND output’

General output

Power supply

No.n+1

R
3
‘ﬁ

[

[T

No.n+2 m No.n+d -

[T

fpmsozocfe---

off

[ 1

g
]

lS
3
[
g

on : . : ' .

ff J H i ' E E

| | tommn | , |

on r by (After finalized) ; . L

of | e | e [P

: | 0 5 o b

o hE

of : : = -

I : : TN i P

] 5 N~ [ T o

' H ! 10msmin | ¢ vl

on ; E N T | B ‘10msmi"‘ e

off : —\ i Al

: : 10msmin |\ | \ : k:

ol \ 5 ' i :
| :

! 10msmin 10msmin b ! E ! 10ms:"in"
close E I\\ i 10msmin’_|: e
open : 7 = =
close : : ) : e
oo | iy N 1 N ]
' i % uncertain E /
close : : :
open | * I I

on
off

Setting by out command ).

—@(AII bits open: Hold until next out command.

L

Finalization after CPU is initialized (about 2 sec) when
power is tumed on. ’
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|Programmed step operation ¢ RSTA (restart program) command ]

Figure 14-19

Programmed
operation step

~ SNGinput
SVON input
RSTA input

RUN input

PEND output

General output
(example)

Power supply

CSTOP output o

off

Example of RSTA (restart prggram) command execution.

r

PR

Kome Relu}-—— > S—gn+2
E Restore general, { ove to Interrupte:d
' 1 output state f, position

]

00101101 )

:

i 10msmin_y 1 i i i é i E

0 (Atter finalized) _J L ! L L Lt

E 10msmin_, : 1om5mml E i 5 : E

! * I : I v I

X : : 10msmin E 10msmin ; : 10msmin\ : 5 : 10msmin : ! H

’ 1 . - b tde

ozl TR LT
E E 1bmsmin ™\ |~ 1omsmin | 10mstin | | 10msmin |+ |
. M . 1 . T T

I T = i

*
* : uncertain

—®< 00000000 X oo101101

Finalization after CPU is initialized (about 2 sec) when
power is turned on.
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14.5. Operation Function

14.5.1. Home Return Operation

14.5.1.1. Home Return Operation Function

® The following shows Home Return functions.

Table 14-7: Home Retumn function list

ltem

Setting

_ Description

*Reversing

home return
direction

11.3.2. Parameters
for Home Return

® Specify the direction of the home return sequence (i.e.,
toward the motor or reverse). The factory-setting is the
direction toward the motor.

Home position
-offset

11.3.2. Parameters
for Home Return

® [f a home position offset has been set, the specified
offset is used as an absolute coordinate of the stop point
of home return motion. In other words, the home
position shifts by the specified offset.
Example: If -100 mm is specified as the home offset, the
home return motion stops at the -100 mm point
(absolute coordinate), which means that the
home position shifts by +100 mm from the stop
point.
® The factory setting is 0.

*Reversing
coordinate
direction

11.5.1; Position and
Coordinate

Parameters

® Specify + or - of the coordinates.

® The direction against the motor is the plus direction and
the direction toward the motor is the minus direction by
default.

Order of
returning axes
to home
position

11.3.2. Parameters-

for Home Return

® The axes retumn to home positions one by one.
® Specify from which axis to return to the home position.
The default order is the Z-axis, Y-axis, and X-axis.

Home returning
speed and
acceleration

11.3.2; Parameters
for Home Return

® The speed and acceleration of returning to the
home positions is variable.
® Default setting Speed: 20 mm/s
Acceleration: 0.5 m/s?
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14.5.1.2. Outline of Home Return Operation

® When Home Return starts*, the slider moves toward the motor** and reverses at a point where the
- overtravel sensor*** is turned off. The slider stops at a point where the encoder Z -phase signal®*** first
rises after the sensor is turned on again, thus completing Home Return operation. :

* For Home Return operation see “14.3.1. Home Retunn Operation” by Teaching Box, “14.4.1. Home
Return Operation in External Operation Mode" and HOM command in “15.4 Remote Control
Operation Command.”

**  The slider moves away from the motor when setting is made to reverse Home Return direction or
motor mount parameters (direct or indirect) are different from that on the main unit.

*xk  Overtravel sensors are mounted on both sides of the main unit inside. Signals are transmitted from
CNS5 to EXC controller. Signal specification is b contact (normally closed).

*++% Home signal from the encoder built in the motor. Outputs 1 pulse per revolution and is transmitted to
EXC controller through CN5.

Figure 14-20: Home Retum sequence of each axis

Home Return start on |—|
off /
on
Overtravel sensor off I | First Z phase signal rising point
) i Bﬂ r overtravel sensor is on.
U Ll
Encoder Z phase signal 1 )
1
) Home searching L '
. . ]
Slider motion ] } :
Homg retummg 1
spee N ‘ ' . o
Home retumning acceleration Absolute coordinate home position.
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14.5.1.3. Home Return Timing

® For Home Return operation for each axis, see “14.5.1.2 Outline of Home Return Operation.” Sequence
Home Return operation of the axes combined in multi-axis is as follows.

Example in which 3-axis assembly returns to home in the sequence of Z axis — Y axis — X axis
@ Z axis starts operation, and stops at a point where the Z-axis overtravel sensor is OFF.
@ Y axis starts operation, and stops at a point where the Y-axis overtravel sensor is OFF.
(® X axis starts operation, and stops at a point where the X-axis overtravel sensor is OFF.

After all the axes have stopped at the respective overtravel sensor points, encorder Z-phase signal
search operation starts from Z axis in the reversed direction at where the overtravel sensors have
detected.

@ Z phase stops at a point where the Z-phase signal of Z-axis encoder rises to determine the home of
Z phase.

(® Y axis starts search operation. Y axis stops at a point where the Z-phase signal of Y-axis encoder . 3
rises, thereby determining the home of Y axis. . ;

(® X axis starts search operation. X axis stops at a point where the Z-phase signal of X-axis encoder
rises, thereby determining the home of X axis.

‘When the home position of all the axes are determined, CN2: HOME output is closed to complete
Home Return operation.

Figure 14-21: Example: Sequential Home Retum (Z axis — Y axis — X axis)

Home Return start off

— Z axis Home position

Z axis slider speed

'
Z axis overtravel on _:——I
sensor off H

[

Z axis encorder

Z phase ; ( & — Y axis Home position
Y axis slider speed 0 b !
P by N P
Y axis overtravel on —i : f
sensor off i l | :
Y axis encorder ' ﬂ \ \ I'I
Z phase : : L } { — X axis Home
: i i
X axis slider speed 0 b . poen
b N P
X axis overravel on — | l*
sensor off | :
X axis encorder : 1 i—l
Z phase : p—
| .
HOME output (CN2) groe | l ‘
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14.5.1.4. Home Return Coordinates

: Specify the motor mount parameter according to a main unit. If not, the
direction of motion may be opposite.

@® Motor mount: Direct

Type 1l Type 2
® Motor mount ------=---===--—- Direct ® Motor mount ----==-==m-mmemmn Direct
° Coordinate direction -------- Factory setting ® Coordinate direction =------- Factory setting
® Home Return direction ----- Factory setting ¢ Home Return direction ----- Reversed
Figure 14-26 Figure 14-27
OT+ input OT+ input
OT-input OT-input

(CN5)

Slider

Home position WO
Type3 Type 4
©® Motor mount ----=---e-e----- Direct ® Motor mount ~~-----==-------- Direct
® Coordinate direction -------= Reversed ® Coordinate direction ---~---- Reversed
® Home Retumn direction ----- Factory setting ® Home Return direction ----- Reversed
Figure 14-28 Figure 14-29
OT+ input OT+ input
OT-input OT- input

Home position

(CN5)
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@® Motor mount: Indirect

Type 5

® Motor mount ~==-=-=-----

- ® Coordinate direction ~--

® Home Return direction
Figure 14-30

Indirect
Factory setting

Factory setting

“Type 6
® Motor mount ~=s=--=----=-=-- Indirect
® Coordinate direction -------- Factory-setting
® Home Return direction ----- Reversed
Figure 14-31

OT-input

OT+ input
(CN5)

OT-input
OT+ input
(CN5) .
. O 2>
A\
X 3 O
WO

o0 d\‘eo“Home

\\)‘(\ -

\2 position

(CNS)

(CN5)

Type 7 Type8
® Motor mount --—------—--:--- Indirect ® Motor mount ~---------------- Indirect
® Coordinate direction -------- Reversed ® Coordinate direction -------- Reversed
® Home Return direction ----- Factory setting ® Home Return direction ----- Reversed
Figure 14-32 Figure 14-33
OT- input
OT-input
OT+ input
> OT+ input
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14.5.2. Positioning Completion Output (IPOS)

® Positioning completion signal (In-position) is output from CN2 IPOS.

® Positioning completion signal output is available in FIN specification and COIN format.

Table 4-8

Format Function ' Selection Factory-setting
One-shot output format that closes for a preset
FIN |time width (FIN out time) after positioning is

IPOS signal output time width setting O o1
(FIN out time): other than xx.Xxx '
completed.

Opens during movement; Closed after . . . .
. . . IPOS signal output time width setting
COIN | positioning completion where, IPOS signal . —

(FIN out time): xX.Xx

output time width (FIN out time) is set to XX.xx

Note :(1) IPSO output does not change under any commands. (example: Jump
command, general-output, etc.) other than movement commands.

O Fin out time: xx.xx (COIN format) -- kept closed
O Not xx.xx (FIN format) ------=--------- kept open

(2) In continue path movement, positioning completion signal is output after
all of a series of movement commands are completed. IPOS output does
not vary for each movement command in continue path.

® When movement commands are completed and the count of the position error counter has become smaller
than the finish width after positioning completion, IPOS output closes for the FIN out time. After
completing IPOS output, processing moves to the next step.

® Set finish width and FIN out time during initial setting. See “11.3.1. Programmed Operation Parameters.”

Figure 14-30

Travel speed

Move command

(Velocity profile) Time

Finish width

Position error counter J N (IPOS out)

Proceed to

close ‘ next step
IPOS output :

open
(FIN) Time width set initially I =
(FIN out time) ' Proceed to
close Opens when move command nextstep - -

IPOS output is started. -
(COIN) open
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(1) When the Finish width is specified to xx.xx, IPOS output follows timing of movement command

Figure 14-31

disregarding position error counter.

-@ Special positioning completion output

Move command
(Velocity profile)

IPOS output
(FIN)

IPOS output
(COIN)

Y

............ Travel speed

Time
Proceed to
close _l/ next step
open
Time width set initially |
(FIN out time) ' Proceed to
“close — next step
open

(2) When executing the move commands (MOV, ARC, CIR), it proceeds to next step after the move
command is executed in continuous movement mode (mode selection code “N” is added to each

Figure 14-32

commands).

Move command /

(Velocity profile)

IPOS output

(FIN)

IPOS output

(COIN)

............ Travel speed

Time
close Proceed to
‘open next step

Proceed to
next step
close
open
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15. Remote Control Operation

® You can control EXC controller directly by commands from personal computers, etc. through RS-232C

interface. This operation mode is called “remote control.”

® By receiving commands for remote control, EXC controller:

@ sequentially executes movement commands and output command from a personal computer. In
this process, the robot programs are kept on the personal computer, and EXC controller is only to

execute positioning operation and signal output to the general output ports.

@ Starts by the start command from the personal computer the robot programs (programs prepared in

“13. Programming”) written in EXC controller, and executes the programs.

® Transmits the state of EXC controller such as alarm status and current position to the personal

computer.

Figure 15-1

Teaching box

EXC controller

RS-232C cable (optio!

~ *
~._o?°\r\

=~ CN2:Control 1/O cable

(Provided by customer

"1

M-EXTCO030R01

r—Remote control ~¢
® Sequentially executes movement commands and

Personal computer

output command from a personal computer. In this
process, the robot programs are kept on the personal
computer, and EXC controller is only to execute
positioning operation and signal output to the general
output ports.

@ Starts, by the start command from the personal
computer, the robot programs written in EXC
controller, and executes the programs.

@ Transmits the state of EXC controller such as alarm

status and current position to the personal computer. )

-l
[ L E R KN N ’ '

Provide EMST input

-DC24V power supply

Module main units

® RS-232C interface uses the connector CN1 for the teaching box.

Note: (1) You cannot use the remote control and teaching box operation at the same

time, becatise they commonly use CN1. Either of them is effective.

(2) You cannot perform initialization by remote control operation. Initialize the
system by the teaching box before remote control operation.
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15.1. Interface Specifications

Table 15-1

Communication Method | Full Duplex
Communication Speed 9600 bps
Data length 8 bits

Stop bits 2 bits
Parity None

X ON/OFF None
Handshaking - RTS/CTS

15.2. Outline of Remote Control

15.2.1. Qutline

® In the remote control mode provided by “15.3. Starting Remote Control,” the system is “ready to accept
commands” as described in “15.4. Remote Control Command.”

® Receiving a commands from the personal computer in the remote control mode , EXC controller responds
to the command. . i

Figure 152

Personal computer

command

Response T

EXC controller

l : RS-232C Interface

® Commands and responses are made in ASCII coded character. For details of the commands and responses,

see “15.4.2. Description of Commands.”

® Put (R (Carriage Return) code to the end of a command. (R code defines the command.

® EXC controller’s response has a prompt at the end. The three following types of prompts are used. The
prompt also is to restrict commands allowed to follow.

Table 152
Prompt Function Command to be accepted after the prompt .

*CR ® Denotes the status of ACC, ACLR, ALM, ARC, CIR, HIST, HOM, LD, MOV, OUT,
initialization or operation is VEL, VER, RUN (however, restart is invalid after hold and cycle
completed. stop), DISP (only when verification is valid or not), EMST, ERR,

10, POS, SVON, SVOF.
#CR ® Executing move command. CSTOP, STOP, HLD, DISP ( during programmed operation only),
® Executing a programmed EMST, ERR, IO, POS, SVON, SVOF. ’

operation called by RUN
command.

$CR ® During hold or cycle stop. STOP, DISP (during programmed operation oxily), RUN (during re-

start only), EMST, ERR, IO, POS, SVON, SVOF,
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15.2.2. Notes on Remote Control

@® CN2, control /'O

® In remote control, all CN2 control inputs are invalid except EMST input. Control outputs are fed in the
same manner as in external operation mode.

@ Servo ON/OFF

® When executing a movement command or movement command in a program initiated by RUN command,
the motor must be in servo ON. Set the motor to servo ON by SVON command before entering the above

command or instruction.

Note: If you enter the above commands when the motor is in servo OFF, the
system will give abnormal response and EXC controller will be kept under

alarm.
@® Abnormal response is given:

(1) When a character not specified in the commands or a command not allowed to enter is fed.

— 7 will be displayed.

(2) In case of alarm on EXC controller during operation, or alarm on EXC controller when an invalid
command is entered. '

— ! will be displayed.

* For details of abnormal response, see “15.4.3. Abnormal Response.”
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15.3. Starting Remote Control

15.3.1. Starting Procedures

Figure 15-3

(1) Perform initial setting of necessary items by the teach-
ing box by referring to “11. Initial Setting.”

(2) After completing initial setting, turn off the power sup-
ply. (Parameters once set are backed up, and do not
need to be set again for subsequent use if they need

l no change.)

(1) Disconnect the teaching box from CN1, and connect the
personal computer to EXC controller with RS-232C
cable.

Preparation

Wiring

Note: Order RS-232C cable optionally, or prepare it
by referring to ANNEX 3. Wiring for Remote
control.

(2) Have CN2 EMST input ready. EMST input is valid also
in remote control.

Note: Otherwise, the system is kept under emer-
gency stop, and cannot operate.

: Any input other than emergency stop is
invalid.. For example, the system does

not stop when STOP is input.

: Check that the system is wired properly before turning
Turm on Power on the power supply. For power on/off procedures,
see “14.1. Power ON/OFF Procedures.”
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15.3.2. Switching to Remote Control

® When turned on, the system is in external control mode.
® To switch from external control mode to remote control mode, enter code “8Fh”

® In remote control mode, the system outputs *(R code and waits for instruction.

Command from personal computer]

t 1 | t

Character Vo

Switching to
remote control

]
1 ' 1
L i 1
1 0 1
| 1 1
| 1 |

L e e q -} --4

Code (ASCII)

8- - -
Fiofob i

]
] '
. s 1

|
]

Response from EXC controller]

Character * §6‘ﬂ i

Outputs prompt

]
|
s
1
1
~—
'
'
!

S .
R PR F—

Code (ASCIl) |5~

Note: When the power is turned on, EXC control outputs an initial message.
Communication data of one system differ from another, but have “External” at
the end. Make your personal computer to ignore the initial message to be
output from EXC controller, except External.

® Switching procedure to remote control is given below. Note, however, that you cannot move-to:remote
control when EXC controller is issuing an abnormal memory alarm.

Figure 15-4

C EXC controller ) G’ersonal computer)

R_YggoN Power on
Ini;
W
‘ Ignore the top part.

"External” will be returned by

e
afF God EXC controiler without fail.
' Check it and output the next code.
\&%

N
Start remote control .

Power on
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15.3.3. Ending Remote Control

® Input [EXIT]code to return to external control mode from remote control.

Note: (1) [EXIT] command is invalid during the execution of operation command
(prompt indication: [#CA]) or cycle stop [ prompt indication: $(f]).

O When [EXIT] code is input during operation command execution or cycle stop, an abnormal
response will occur. :

Abnormal response: [7(R]—>[#CR]or[$CR)

(2) Followings show one example of responding data from EXC controller. All data are not output in
the same manner, however, [External] is always output at the end.

[Cdmmand from personal computer]
Character [E1X 1 Tiorl | [ [ [ [ 1 [T T T T
v \ v v ¥ . v v T T Il T T v T v v v V ommand (o en
Code(Ascly |25141510%0 &+ & ¢ i 1 i 1 i it . lremote control
5:8i9i4iD! |t 4 ¢ i b 4% v oioid G
[Response from EXC controller]
Character [s({ & i i & & & © & i i i i i %% ¢
T T T T T |output
Code (ASCH) |obd it i f 4 it i+ vt n ff PO
LR T N S T N T N AN S A O S N SO A
Character_[656, [1>16 nisel | 1 1 T 1 [ [ 1 T
Code(ascly |1.15:8:8i8i1: ¢+ ¢ 1 & & 0 4 1 4 i 1+ |Outout
BiBiFi5:8:AL & & ¢ i :obo i oboqodoboi
T T T T T ‘ T T T T g T
Charscter 56 [ 113 1AL | 1+ 1T 1 [ 1 1 T 1 T
Code(asCl) |1.i5:8:8:8:4: & & 1 1 4 4 41 L 1 i 1 ¢ |Output
BiBiiBiiie | | i i ii 117
— I I
Charscter 56 [21K] [ 1 * 1 1 1 1 1 1 11
Code (AScl) |J.i33334% & & ¢ 1 0 0 v bbb gt 1 jOuteut
BiBi2iB: | 4 ¢4 opoiobob 44 opocbr
Charaster | ['Elx 1t etriniafid | _ | [ 1 | T 1 | |
Code(ascll) |5.1417:7:i6:7:6:6:6:5; & : '+ i+ i i | [Output
Bi5i8i4:5i2iEi{1:C:D{ & { & ¢ i i i i °
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15.4. Remote Control Command

15.4.1. Command List

Table 15-3
Grouping Command Function
Operational SVON | @ Switches the motor to Servo-on. »
command ® Movement command can not be executed when it is off.
SVOF | e Switches the motor to Servo-off.
HOM | @ Starts Home Return.
MOV | ® Linear motion command (input directly from personal computer).
CIR ® Circular motion command (input directly from personal computer).
ARC | ® Arc motion command (input directly from personal computer).
VEL ® Specify travel speed for MOV, CIR and ARC commands.
ACC | ® Specify acceleration/deceleration for MOV, CIR and ARC commands.
RUN | ® Calls and starts a program stored in EXC controller.
® Re-starts a programmed operation held by HLD or CSTOP.
® Re-starts an interrupted programmed operation.
Interruption EMST | ® Emergency stop to EXC controller.
command STOP | ® Decelerates and stops executing motion commands (MOV, CIR, ARC and HOM).

® Forcedly stops a programmed operation initiated by Run command. (When the slider is x.'novivng it
. decelerates and stops).

CSTOP | e Executes cycle stop of programmed operation initiated by Run command.

Cycle stop: Pauses a programmed operation after currently executing step is completed.

HLD ® Hold a programmed operation initiated by Run command.
Hold: The slider decelerates and stops in the middle of operation.

It re-starts from the position where it stopped.
® When executing a motion command (MOV, CIR, ARC and HOM), HLD command is invalid.

Data output/setting] OUT | ® Output data to the general output port.

LD ® Specifies or changes coordinate data of a teaching point.
Report EXC - | VER | ® Displays system reference number.
controller status (Shows about main unit configuration and software version number).

HIST | ® Displays a command history. A maximum of 9 of the previous commands entered can be seen.
POS ® Displays-current position data. :
® Displays coordinate data of teaching point.
10 ® Shows on/off status of general output port.
DISP | ® When executing a programmed operation initiated by Run command, DISP command is to show

step number, program command and information of data register, which are currently executed,

ERR ® Shows error status which is related communication in the remote control mode.
ALM | ® Shows all alarm status currently issued in EXC controller.
Alarm clear ACLR | ® Clears an alarm currently issued. e e
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15.4.2. Description of Command

® This section is to explain the functions of commands and communication data.

® Description of commands are given in alphabetical order.

® ACC command is to specify the acceleration/deceleration of movement commands: MOV, ARC, CIR.

® ACC command has the same functions as ACC of program command, but is valid for the above
movement commands of MOV, ARC, and CIR only.
— O*“Parameters for initial setting and Home Return” are valid for acceleration/deceleration of Home
Return operation by HOM command.
— O For acceleration/deceleration during progrmmed operation called by RUN command, ACC
command written in the programs are valid.

® Acceleration/deceleration in MOV, ARC and CIR movement command execution is restricted by the rate
(%) against the Max Accel set in the parameters related to the initial setting or programmed operation.

Acceleration/Deceleration Max accel: ACC: N 1
in motion command Specified value Command setting value 100

© [m/s®] [m/s®] [%]

® This command is not acceptable during operation command execution (prompt: #(R) or cycle stop
(prompt: $CR).
O Abnormal response will be given if this command is entered during operation command execution
or cycle stop.
Abnormal response: [?(R] — [#(R] or [$CR]

® Acceleration/deceleration once set by ACC command is valid until the end of remote control or the next
ACC command is input.

® 100% when this command is not used.

: Moment force by an acceleration/deceleration on a main unit varies
depending on the combination of the main unit. Some types of multi-axis
combination’s acceleration/deceleration apply an excessive moment
force to the main unit.

® Use a suitable acceleration/deceleration by referring to “11.3.1.3. Acceleration/Deceleration in
Programmed Operation.”

[Command from personal computer]

Character AiCiC:.i5 10 iCR! RN P Example-of travel
4141412131810+ + 1 o1 Lot 111 Ispeed sefting .
Code(asciy |Si2141219:9:9: & ¢+ 4 & 4 L4 L4 4 L RS
S Y ERIE R N T T N O i 20
Response fromEXCcontroller} =~~~ .
Character |*iCA: & & & & ¢ & ¢ ¢ ¢ &t & % % % i ¢ 0
Qs 4 b 4 b 0 4 4 v v v v 0 a1 loutputs prompt
Code (ASCH) - ot-r—t et PP PP
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- ® Two types of alarm clear commands are available.
3 : Clears light trouble alarms
ALCR , ALL :Clears all the clearable alarms.

ALCR

® For details of alarms to be cleared by commands, see “20.5. Alarm Resetting Functions.”

® This command is not acceptable during operation command execution (prompt: #(f) or cycle stop
(prompt: $CF). .

O Abnormal response will be given if this command is entered during operation command execution

or cycle stop.
Abnormal response: [?(R] — [#(R] or [$(R]

(@ ACLR command

Command from personal computer]

Character_TATC LRI | 1 1 1 1 11111 1]
T4.415.0: 1 1 1 1 3 1 3 1 4 111 1 |vearigniolbe
Code(ascly [H:i4:i4:i5:0% 1 & {1 ¢ & & b i i+ it ! lalarm command
1:8:iC:2iDy & ¢ & ¢ & ow b4 op b :
Response from EXC controller]
~Character [ oAl | i i i i i & i i i i i %%t |
Code (ASCII) 203 4 0 o444 b i b bbb 4 b 1+, [Outputsprompt
AiD: & ¢ b bbb
(@ACLR _ALL command
Command from personal computer]
Character |AiCILIRICARILIAGLILY & & & & & & 4 Atarrm o
T v s \ N N T v v f T v | v ¢ " ¥ v v arm clear
Code (ASCll) |.i4i415:0:2:4:14:4: : ¢ . + L+t i+ ! lcommand
tisicieipioinicicl + [ f T i1 P
.[Response from EXC controller]l : —
Character _[#1¢Al | i i i & i G+ i i % i i i iil .
2001 ¢ bbb bbb b bbb b4 Outputs prompt
Code (ASCII) T T T T R A pLis prome
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status output

® This command helps.you to know the details of a current alarm on EXC controller.
® When no alarm has occurred, ‘only prompt is output.

® This command is not acceptable during operation command execution (prompt: #(R) or cycle stop
(prompt: $(R).
O Abnormal response will be given if this command is entered during operatxon command execution
or cycle stop.
Abnormal response: [?(R] — [#(R] or [$CR]

Command from personal computer]
Character Al VL 'rM :6‘/75 :
(4:4:4:0;

‘cipip! |

“Report alarm
status” command

Feeqee-f--4
|- -q---F--4

Code (ASCII)

[Response from EXC col ntroller]

Character OEF:O 4i0RY L bbb >Example of alarm
3141818101 | & | ¢ 1 L 1 1 L4411 I Joutput

Code (ASCI) o meT o e DT 7 1 1+ & 1 1 7 1 7 31 i |(Emergency stop)
Y

Character | *iCRY &+ & &+ &+ & & & 4 b4 b onobon b

Gosason [40h Lt L oupssrome

® Uses the same alarm display as the 7-segment LED display pattern(*) on the EXC controller front panel.

* For details of alarms, see “20.5. Alarms.”

Charecer [0 Fio7s Tzl ont (¥ 1§ T T E T T Tcampleofmomory
3:14:81834513:18:5:10% ;3 & 4 . i 4 4 4 1 i _ |trouble
Code (ASCIHl) |—-r—-- e e A g - ——— - —|
WS TofeoisiBirieioipt | 1 [ 1 T i |Whensenoo
L S —
Character |*iCR: @ & @ : @ + ¢ & & @ & ¢+ @ ;%%
Codeasciy |20 L b i b L L |Outouts prompt
AiD: &b @ g b
® Detailed codes for progrém trouble are as follows:
Figure 15-5 )
01 |No program data 11 | Unable to make circle, arc
02 |No subsequent step data 12 | Servo OFF -
03 |Axis data do not agree 13 | No axis
04 [Data range over 14 | No pallet data
05 |No TAG number 15 { CALP command exceeded 4-fold loop
06 |Two or more same TAG numbers 16 | RET command provided, no CAL-command
07 |CALL commnd exceeded 4-fold loop 17 | Data register overflowed
08 |RET command provided, no CALL-command 18 | Different data format
09 [RET command exceeded 4-fold loop 19 | Home Return uncompleted
10 |NXT command provided, no REP-command 20 |IRET command input without mterruptlon
21 | No interruption subroutine
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® ARC command is basically the same as ARC command of program command. See also “13.2.5.
Command.”

® ARC command cannot move the module by directly designating the coordinate data.
® Use teaching points. You can designate up to 400 points’ of PG00 ~ P399.

® ARC command cannot execute smooth sine acceleration/deceleration. You can designate only two
movement modes of I and N.

® This command is not acceptable during operation command execution (prompt: #(f) or cycle stop
(prompt: $(R).
O Abnormal response will be given if this command is entered during operation command execution
or cycle stop.
Abnormal response: [7(R] — [#CR] or [$(R]

® If you input this command during servo off, abnormal response will result, and EXC controller will be
put under alarm.

Abnormal response: [I(R] — [*(R]

Command from personal computer) — ’
Character |AfRICT.1PI1i2ai.[Piijofai.iPl1{2isioRl [
IEil410151313131015131313191513131310" xample o1 Arc
Code (ASCII) 4:5:4:12:5:313:3:12:15:3:13:3:2:518:8:3:0! Inotion.command
1 1213503051 1213:0:0:1:2:14:0:0:1:2i5.:D:
Response from EXCcontroller = = = =
Character # 1 0R: 5 5 N A AN S S S S N SN N S S N .
: BN EREE R Outputs executing
Code (ASCII) T T T Ty —joperation
3 D' I S S DU A SO FOR TN SO S S S S S U
Character [*icAi { i i « [ ¢+ [ ¢ i i & [ i [ [ [ [Outputsprompt
Siot 4 o oo+ | (Operation completed:
Code (ASCll) T I A s e s e B st reports after Arc
ADy 4 v 4o 4o on by 4o b o n ¢ | motionis completed)
® Example: Specify movement mode. (Incremental coordinate)
[Command from personal computer]
Character A'R'C'AiPi1 12181aiP1112141,1P1132:5: 41 |:¢A |Example:
i51410151318131215:3131310151831313191441 Arc motion
Code (aSCll) | 4151412i5i813:81215:3i8:312:58:3:3:2!4}0 |4ncremental
1 §2E 10:0:11218:i0:0:112:4:0:0:1:2:5:0:89:D]coordinate)
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Circular motion *

® In servo on, enter CR command to execute circular motion.

® CIR command is basically the same as CIR command of program command. See also “13.2.5

Command.”

® CIR command cannot move the module by directly designating the coordinate data.

® Use teaching points. You can designate up to 400 points of PO0O - P399.

® CIR command cannot execute smooth sine acceleration/ deceleration. You can designate only two
movement modes of I and N.

® This command is not acceptable during operanon command execution (prompt: #(R) or cycle stop

(prompt: $CR).
O Abnormal response will be given if this command is entered during operation command execution

or cycle stop.
Abnormal response: [7(R] — [#(R] or [$(R]

® If you input this command during servo off, abnormal response will result, and EXC controller will be
put under alarm..

Abnormal response: [!(R] — [*(R]

Command from personal computer]

Character |C!|{Ria!Pi0i0!1:aiPi0i0!2!aiPi0!0!3I0A] |_ _
% 4 5.215,33i3.2/518(8i3i2/5.8i3i3i0] |Cicemotion
Code (ASCll) j—-r—m o T s T — L —{command
319:2:0:i0:0:0:1:0:0:0:0:2:0:0:0:0:3:D}
Response from EXC controller] . I
Character [#1cA { & | & { & i\ % i ov b i iov b
[ T T T T T T S S T S S R S R | = ti
Codeasony | 204 L b i UL bbb bl pd L |Exeouting
BDNEEEEEEEEREREEENE
Character _[#16A] 1 | | 1 | i G\ i i [ G %ol
ocepsoy (2400 Lt P LI L DL L L Joupus prompd
® Example: Specify movement mode. (Incremental coordinate)
Command from personal computer]
Character CEIER:AE EOEO“EAEPEOEOEZEAEPEOEOESEAE|;cﬁExampIez
T E'slElalala ! nlElaialaiols iaia aiolalg|Circular motion
Code (ASCII) 4'4-:-5—:—2-:5:?"3'-3;2}5;3{3;3-!2!53:3:?:3:-2:4'.9—(Incremental
319!2i0:0:0:0:1i0i0:0:0:2:0:0:0:0:3:0 !9 :D|coordinate)
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® When CSTP command is input during sequential programmed operation (prompt: [#(R]), the program will
stop after completing the step being executed.

® Then, outputs cycle stop (outputs [$(R] code), and waits for re-start.

® You cannot stop the system by entering CSTP command during execution of movement command (HOM,
MOV, ARC, CIR) other than programmed operation. After movement command is completed, prompt
[*(R] will be output.

® When CSTP command is input during execution of operation command (prompt: [#(R]), the system will
provide abnormal response.

Abnormal response: [7(R] — [*(R] or [$(R]

Command from personal computer]

Character G:SiT:P.ilR:
41551501
3i3:410iD}

Cycle stop

|- - e q---F--

Code (ASCII)

S PRSE Rp—

|- ---}--1

Response from EXC .cor)trollleﬂ.
Character #i0A:
2.0} |

Outputs only when
CSTOP is input during
—Jexecution of movement

Code (ASCII)

e
PR R

)
H
0
[
)
]
'
L

3§D§ : command.
rarecter _[stort ¢ 1 T LT T T TP T T Toupusomestop

2.0 ¢ o by oy b p e ey [(walits for re-start
Code (ASCI) 12" 5T T 1" 7 7 T r 1 11 1 i i i |command)
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eport diifing operatio

® While programmed operation is executed by RUN command, DISP command provides you with

programmed operation status.

® This command is valid during operation (prompt: [#CR]) or cycle stop (prompt: [$(R]) only.

® If you try to execute this command when operation has completed (prompt: [#CR]), the system will provide

abnormal response.

Abnormal response: [7(R] — [*(R]

[N,

LN

®To know currently executing step.
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(® To know data in data register.
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@ To know whether it is possible halfway re-start programmed operation.

® You can know whether you can perform halfway re-start programmed operation.

* For halfway re-start programmed operation, see “15.4.3 Re-starting Halfway Programmed

Operation”.

™

S

® This command is valid only when operation is completed (prompt: [*(f]).

® This command is not acceptable during operation command execution (prompt: #CF) or cycle stop
(prompt: $CR).

o

—

O Abnormal response will be given if this command is entered during operation command execution

or cycle stop.

Abnormal response: [?CR] —> [#R] or [$CR]

Report possibility
of halfway re-start.
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® When you enter EMST command, all the operations will stop (motor will be servo off) and will be put
under emergency stop. For emergency stop, see “18.3.1. Emergency Stop”.

Command from personal computer]

Character EIM:S T ;Gﬁ?

Code (ASCII) —-g-

Emergency stop

P4 ;
iD | :

'5
L4

L
PR PR R

W,
O!o

Response from EXC_ cor}trol_ler]'

Character * 10/ i

Code (ASCHl) |-ttt -——-

F-mq-=}--4

Outputs prompt

SRR JUUO R
I PR R

-

s

(Y

— o —
K IS
e —p e L

——y

L

® If the system does not follow the command, use this command to know the error status.

® Reports error status in 4-digit figures.

Figure 15-6

0000 | Noerror
0100 | Alarm issued in EXA controller
02xx | Invalid command input
01 | No applicable command
02 | Execution impossible
03 | Grammatical error
04 ] Out of data range
05 | Character train too long
03xx | Data transmission error
01 | Check-sum error
02 | Character other than hexadecimal notation
03 | Record not specified
04 | Data length abnormal
05 | Different version
06 | Time out (5sec)
07 | Data comparison error
08 | Axis combination data error

* Data transmission error does not occur under ordinary operation. In case of transmission error, initialize
the system because the internal data cannot be guaranteed. (For system initialization, see “21.3.1.

Memory Initialize.” )
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® When you enter HOLD command during programmed operation started by RUN command (prompt:
_ [#(R)), the program will hold.

O Hold: Stops the system immediately if it is executing movement command. When re-started (by
RUN command) after hold, the system will execute the remaining part of the program from the
point where it has stopped. Any command other than movement command will cause cycle stop
(stopping after completing the step being executed).

® When HOLD command is entered except during a programmed operation started by RUN command , the
system will provide abnormal response.

Abnormal response: [?2CR] = [#(R) (during movement command execution)
[$CR] (during cycle stop)
[*CR] (during stop)

® If you perform emergency stop or enter STOP command during hold, the system will be released from
hold and unable to be re-started.

® In case of alarm during hold, the system will be released from hold and unable to be re-started.

: During execution of movement commands such as HOM, MOVE, CIR,
or ARC, you cannot stop the system by entering HLD command.

Note : When you enter HLD command during continue path movement by
programmed operation, the system will hold. When re-started after hold, the
system will follow the remaining path, not by continue path movement, but by
ordinary positioning operation.

Command from personal computer]

Character H ' L ‘D :6‘/?'

Hold command

4141410

Code (ASCIl) |=-—+-+—
8iCi4iD]

===

TP
I S P
F--q---}--

1
|
T
]
]
s
3
I

[Response from EXC controller]

Character #10R : : Outputs that system is

decelerating (only when HLD

TR

RPN PR W

Code (ASCH) 2:0-3 N L - - - —is entered during execution
: 3:DV 1 1 of movement command)
Character /A S S T S S S S S S S N T S

T {Oueuts inhold

Code (ASCIl) |Simmed o o i a L L L (waits for re-start)

41D b oy

Artisan Technology Group - Quality Instrumeﬂtgtﬁ .‘I..SGuaranteed | (888) 88-SOURCE | www.artisantg.com




Starting Home Return opération & =

® When you enter HOM command during servo on, the system will start Home Return operation. For
Home Return operation, see “14.5.1. Home Return Operation.”

® This command is not acceptable during operatién command execution (prompt: #(R) or cycle stop
(prompt: $CR).
O Abnormal response will be given if this command is entered during operation command execution
or cycle stop.

Abnormal response: [?(R] — [#(R] or [$CR]

® If you enter this command during servo on, the system will provide abnormal response, and EXC
controller is put under alarm.

Abnormal response: [1(R] — [*(R]

[Command from personal computetr]
Character [HIOMhi | | | i\ { { ¢ ¢ (¢4 ¢ (& ¢ |
— e ome Return
Code(Ascly [4i4i540% & & ¢+ @ v 2 b i b bttt L lcommand
giFipipi | i T i v iToiiiiiii
[Response from EXC controller]
Charsster [#lor | { 1 T 1 1 1 1T T T
Codeqasciy |2404 4 f b i i b i 4 i i i i 4 i i i |Outputs: execyting
8iD} ¢ 4o i b
Character |#i6Al | i { i i i i i i i i i i i i i ! [Outputspromtp
' 2i00 | f i b i i1 |(Operation
Code (ASCII) T T T M S S S S S S S S completed)
® You can select general input from DIO (port No. 0) to DI3 (port No. 3),
® You can execute this command any time.
[Command from personal computer]
rassr [107. D 1t0f [ LTI T T T 1T T Fopongeners
4;]4!2!4I4I3|OI ) 1 ] 1 ] 1 t . ) 1 t 1 nputstatus
Code (ASCHl) |—-+—= - - e e o o = i = g - - ——]
WO [eiFioTatetoinl 14 1§ 11T 1T i feotNoo)
[Response from EXC controller} ,
Character 0:0:110:0:110 1 0RL &+ 1 4 4 bbb . I“ -
1313:31313:3:13:01 1 1 & 1 1 4 4 1 4 1 |Exampe
Code (ASCIl) 3—!2!?:2!3!?'-32f'r84 e = et = et = 1 - ——— . —{ Outputs input status
0:011401041410314DY v 3 b
Character |#1eRi | i | & | i i i i i f i ittt
T o o e e e e I
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® Can rewrite coordinate data and set new data in the teaching point.
® To designate teaching point No. and write necessary coordinate data.

® An axis in which you have not written coordinate data has coordinate data of XXxX.xX.
—> Example: When you have set data by LD command on only X axis of a 2-axis controller, Y-axis
coordinate of the data is XXXX.XX.

* xxxx.Xx means “the slider is stationary.” When you execute a command to move to a point with
only X-axis data, only X axis moves (Y axis does not move).

® This command is not acceptable during operation command execution (prompt: #(R) or cycle stop
(prompt: $CR). . .
O Abnormal response will be given if this command is entered during operation command execution
or cycle stop.
Abnormal response: [7CR] — [#(R] — [$CR]

® You cannot set data on the data register by LD command.

® You cannot read data on the general input port by LD command.

Command from personal computer] .

Character LgDEAEP§OEOE15A§X§O§1§O§O€ iogoscﬁg % E Setﬁngpointdata

Code (ASCI) _4_:4:2_:5:1:35_3;‘2:r5:3ﬂ:3:3_:3:2_§3;§:0:_; :F_(Poho1:X.=0100.00,
Ciajoiofoioiii{o{sioi1i0{0{Ei0j0i{D} | : |otheraxis=o)

Response from EXC controlier]

Character _[#iepi |  t { t & i b i i oiobob i

e o o o
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® When you enter MOV command during servo on, the module moves linearly to the designated point.

® MOV command is basically the same as MOV command of program command. See also “13.2.5.
Program Command.” '

® Linear motion command allows you to select two methods designating the destination.
O Designating the destination by point data prepared by teaching.
Example: MOV P000
O Movement by directly designating coordinate data.
Example: MOV X300.00, Y100.00

® This command is not acceptable during operation command execution (prompt: #(R) or cycle stop
(prompt: $CF).
O Abnormal response will be given if this command is entered during operation command execution
or cycle stop.

Abnormal response: [?(R] — [#(R] or [$(k]

® If you enter this command during servo off, the system will provide abnormal response. EXC controller
will be put under alarm.

Abnormal response: [!(R] —> [*(R]
(@ Designating destination by point data

® You can designate point data from POOO to P399. For details, see “13.1. Teaching.”

Command from personal computer]

Charaster_[MT0 v L. 1P oo T Ta T 1T T T T ]
A lElotElatatlalr v 4 v MOV command

Code (ASCII) —4-:4553'255513'-3!3'.-0'r e o o = A = e = ———F ——]
DiF:i6:0i0:0:i0:1:Ds & & ¢ & ¢ ¢ & ¢ % ¢

Response from EXC controller]
Character #10R:

T I

T I T

-~ =q---fF--1

Code (ASCII) _2;0: RN ) i ) i ) ) __Executmgcommand
3ip} || |

Character % i¢R: @ : & & ‘{ & i & ¢ ¢ & &+ & t i i\ |Outputsprompt
gioi it b4 oo bbb b i b ¢ |(Movement completed:

Gode (ASCH) |-t~ {1 7”7 | [ after movedto POOY)
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@ Moving by directly designating coordinate data

[Command from personal computer]

Character |M{O Vi, iXi83!0i0!.:0:i0!.!Y!1:0:i0!. §o§o§cﬂMov ]
+ b 0 0 ] ] ] 0 V ] 1 T | ] ) v 0 3 comman N
Code (ASCII) —‘-‘-'f': -42'5‘3'-3!3L2?3:3f2-L5:3::3!?—:—2—:-:?—:—3—:-9—(coordinatedata)
DiFi6:0:8:3:0:0i{Ei0:0i0i811:0:0:Ei0:0:D
[Response from EXC controller]
Character | #16AL | & & & & & & i bbb bbb
T L L bt [Execut d
Code (ASCIl) |- 10} b a i b b n 1 erecting comman
SN EEEEEEEEEE ..
Character |*1i¢Ai & & & ‘i i i ¢ i ¢ ¢ & p ¢ i i [Outputsprompt
ool & 1 & o 4+ b i |(Execution completed:
Code (ASCIl) == r——- = = - e = e - - — -—{outputs after moved to
ADy v v bbb by by n b ¢ | X1300.00 Y1100.00)

® The above example is for two-axis controllers. Set data on necessary axis (axes) only when operating one

axis on a two-axis controller, or one or two axes on a three-axis controller.

® When operating Y axis only on a two- or three-axis controller (other axis (axes) are kept to the current

position), enter data as follows:

Command from personal computer]
Character MiOIVia:Yi1:0:0:.1030:0R &+ &+ &+ & &+ &
: : : e alala'oialalol L+ 4 MOV command
Code (asCll) |-14181215:818:812:8:8:0% & o + & 4+ 4
DiFi6i0{9i1i0i0iEi0;0:D; : : & & & ! |

(® When adding movement mode to MOV command

® You can add movement mode just like MOV command of program command.

Movement mode: I--------—-- Incremental coordinate
S e Smooth sine acceleration/deceleration
N-mmmeeee Movement without IPOS output

® Example of designating smooth sine acceleration/deceleration in incremental coordinate.

Command from personal computer]

Character [MIOiV:i.iPi0i0i1 il iSieR: | ¢ & ¢ ¢ ¢ & | ]
T I \ 1 ) v T V ) " I " v 1 ' | 1 1 ] comman

Code (ASClly |-Hi415:215i8:8i18:21415:0: . 1 . & : _ | MithlandS mode
DiF:6:0:0:0:0:1:0:9:8:D: & & : & ! ! :
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Data’output 16 general outplit port

® Specify a general output port No. and open/close the 8- bit output of the designated port in accordance
with pre-set data.

Preset data:

1: Close, 0: Open
X: Does not change, R: Reverse

® This command is not acceptable during operation command execution (prompt: #(R) or cycle stop

(prompt: $(R).

® Abnormal response will be given if this command is entered during operation command execution
or cycle stop.

Abnormal response: [?7(f] — [#(R] or [$(R]

Command from personal computer]

Character OUTMD 1 0-1ﬁ01'110 . Output example
Code (ASCII) 1415:512:4 3:12:13:13:13:313:3:3 5 ;F__(Outpu01011100
Fi5:14:0.:4 110101110t 1:131:0 i 1 |toportNo.0)

Response from EXC controller]

Cheraster [ tort | [ T T 1 T T T T T T
OO A

AiD|

Outputs prompt

I- <POS . l ":Output:position-and position data:

® You can execute this command anytime.

@ Position output

® Qutputs current position by POS command.

POS CR is input.

Command from personal computer]

The current position is the position immediately after CR of

Character [P1OiSieRi | & & & 't 't it i i
Code(ASCll) |o-4i2:0: &+ & 4 2 L o b top b
0iFi8iD: ! t ¢ i iiiiboiiid

Output current )
position

[Response from EXC controller]

Character |X:0.0:0:i0!.i0!01,:Yi0:0/0i0}.:0:01RI ! Reports ourrent—"
Code (Ascll) |2-13:13:8:8:2:8:8:2:5:3:3:18i3i2:3:310! ! _lposition

8 010i00 Ej0,0,0i9,00i00iEi0 0 D | .
Craraster [*oft | T [ 1 [ [ 1 1T T T

Y0 4 4 o441 b4 4o o4 o4 o4 4 4 1 i 1 1 |Outputs prompt
Gode (ASCH) [ -iomr bttt d bkt L PR
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@ Position data output

® You can check the coordinate data of teaching point No. xxxX.xX by POS PxxX command. When
teaching point data have been re-written during programming, you will be checking data immediately
after (R of POS (R has been entered. '

[Command from personal computer]
Character POS.A§P§1§2§3§€/7; R
'4ai5:2:5:3.3:3:0. & & 1 & & & 1 1 1 1 t ition d
Code(ascry |5.1415121518i8i18104 & { ¢t 1 1 ¢ i 1 i [Outputpositondata
; 0:Fi3:i0:0:132i8iD}{ & : & & & @ | | i |
[Response from EXC controller]
Character X\ 1-2 3:4! 15161 ,,:Y1-171819101.11121CA: |Position data
5i3131318,2,38,2,5,2/3,3/8.3i213i3.0! |example
Code (ASCIl) |- i T D
81,2314 Ei5160i9,Di7890iEi1i2D |for2axes
Character _|*i6A} & & & & & & @ ¢\ ¢ &% % ¢ ¢ n
'O 4 4+ 4+ 4 4 0 v 4 4 4 % a4 1 a1 i 1 |Outputs prompt
Gode (ASCI) {22kttt T

® RUN command is a command to start programs prepared in EXC controller.

® Use RUN command to re-start a held program during execution of movement commands (MOV, ARC,
CIR). .

® RUN command has the following functions.
O Starting sequential programmed operation : When you input RUN command, the system executes
' the program from the top to the end (until END
instruction is executed) continuously.

O Starting programmed step operation : Each time you input RUN command, the system
executes one step after another sequentially from the
top of the program. '

O Re-starting programmed operation : When you input RUN command during hold of
programmed operation or cycle stop, the system
executes the remaining program.

O Re-starting halfway programmed operation : Can continue programmed operation from the step
next to a step at which the power supply is turned on

" again, after stopping the cycle of programmed
operation and turning off the power supply. e

Note: Set the system to servo on by SVON command before entering RUN -
command. If you start a program containing movement commands during
servo off, the system will provide abnormal response at the start of

* movement command execution, and EXC controller will be put under alarm,
stopping operation.

_Abnormal response: [1(R] —> [*(R]
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@ starting sequential

® Enter program No. to be executed next to RUN command.

programmed operation

® This command is not acceptable during operation command execution (prompt: #Cf) or cycle stop

(prompt: $(R).

O Abnormal response will be given if this command is entered during operation command execution

or cycl

e stop.
Abnormal response: [?(R] — [#CR] or [$(R]

® Executing RUN command without entering the program No. during operation command execution
(prompt: [#(] or during cycle stop (prompt: [$(R]) is the same in effect as re-starting programmed
operation. See “®® Re-starting programmed operation and cycle stop.”

[Command from personal computer]

Character |RIUINi.iti2i6Ai i | { & : ! i ! : : : i [Startprogrammed
5 5i4i2i81810] { | | i { it i i ! |operation

Code (ASCH) - TETo T T2iD 1« 1 & 1 T . & 17 i |Program No.12)

[Response from EXC controller]

Character [#1cA | & & & ' ¢t { \ i i i ibioib |

Code (ASCHI) _2-50:-:, SRR T T O N O S U S S :F_Executnngcommand
8iDy 4 o4 4 b i b v bbb

Character |*i¢Ai & + & ¢ & & ¢ & ¢ i & ¢ ¢ ¢ ¢ : |Outputsprompt
200 & 444444 (Programmded: operation

Code (ASCII) —— :-' e e e . —{completed: outputs after
AiDy & 4 b 4 bbb p i i p ¢ bt i |ENDcommand)

@ Starting programmed step operation

® Enter RUN command, program No. and step No. you want to start.

® This command is not acceptable during operation command execution (prompt: #(R) or cycle stop

(prompt: $(f).

O Abnormal response will be given if this command is entered during operation command execution

or cycle stop.

Abnormal response: [?(R] — [#(R] or [$(R]

Command from personal computer]

Character RiIUINI 10111 iSITIEIPICR & & &+ &+ & 1 | )
554233 25:5 415101 1 1 1 1 | [|artoperation

Code (ASCIl) |-t o s e 2 o e e er—-——F —{(program No.01)

: 2:5!E:0:0:1:0:8:4:5:0:D; & : : : : : ;

Response from EXC controller]

Character | #i0Ai | i i i+ i & \ (i i\ ¢ % ”

Codeasciy | 21040 1 L4 i i 4 i b4 bl it i | Fxecuing command
8Dy 4 4o b b

Character |$i6Ai i i i i i t : ' i i i i i i i |Outputscyclestop
50l 1 4 1 4 4 1 4 1 1+ r  r r r | aftercompleting step,

Code (ASCll) i s S st e waits for RUN
4iDi TV i i i i bbb i i it |command)
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@ Re-starting prograrhmed operation and cycle stop

® When you enter RUN command during hold of programmed operation (prompt: #(R) or cycle stop
(prompt: $CR), the system executes the remaining program.

® This command is not acceptable during operation command execution (prompt: #(f) or cycle stop
(prompt: $CF).
O Abnormal response will be given if this command is entered during operation command execution
or cycle stop. :

Abnormal response: [?CR] — [#(R] or [$CR]

[Command from personal computer]
Character [RIUINiGAT i i & i i i i ¢ i ! ¢t i ! i i |Restan
5i5i4i0f & ¢4 tov bbb 44 b4 4 b i |programmed
Code (ASCH) |-t Tot T+ 1 1 1 T T T T oeraion
[Response from EXC controller]
Character g ol | | 1 1 1 1 1 11 T 11T 11T
Code (ASCII) 12000 4 o a b b b | __|Executing operation
IR S N N O O N S S S A A S A N
Character k1A% 4 4 1 b o4 b4 b 4 4 4 4 4 b4+ Outputs prompt
2 0t L o 4 1 0 4 4 ¢+ 1+ 1t |(whencompleting
Code (ASCll) |—-r—-+—-——"——Fr—1 e —t—e4—t - ——-———operation after
AiD: ¢ 4 4 4y i r o n b b 4 b ¢ ¢ |execution of re-start)
or
Character $iCRL o : P : : i |Outputs cycle stop
5 0! L 4 4 4+ 1 4+ 1+ 1 4+ 1+ 1 |(incaseof
Code (ASCIl) | —-r——-a—- - ——F—— - - ~—|programmed step
afpf U7 P LT T TP T T T T |operation)
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@ Re-starting halfway programmed operation

® When you enter RUN command during halfway re-start of programmed operation, halfway re-start

operation will start.

* For halfway re-start operation, see “15.4.3. Re-starting Halfway Programmed Operation.”

® This command is valid only when the conditions for halfway re-start of programmed operation are met.

* You can check by DISP command whether the conditions are met= whether programmed operation can be

re-started.

® If you enter DISP command when the conditions are not met, the system will give abnormal response.

Abnormal response: [1(R] — [$CR] :

[#CR]
[*CA]

Under hold or cycle stop

* In operation

: Program has been completed or must be ended

completely due to alarm, etc., or has been ended
completely due to error in halfway re-start procedure.

Command from personal computer]
Character [RIUNi.iRISITiAicRi | { : { : : { i i i [Re-starthalfway
T4 olElB Biai0: & 1 1 1 1 r & & 1 |sequential
Code (Asclly |2.:2:412:5:18:5:4:10% i & & ¢+ & 1+ it ! lorogrammed
[2isiEfoiaiaiai1ipi | [ f [ {1 { i i { operation
or
Character [RIUIN!. RISITIA!.iSITIEP6R | | i | | I|Re-starthaliway
Code (ASCII) _5_&_{_&__555;_5;4?;5j5:4_:5:Q; Lo o :F_prograr'nm_edstep
2i5iEioi2isiaitioiaiaisioin} | | i i i [operaton
[Response from EXC controller]
Character _[#icAi & & i & ! {0 bbb biibb
Code (ASCH) [ri—rtbod ot bt L L L tens operaton
Character N R N T T e O A
oo T | Completed
Code (ASCIl) |S-b—mdo b 0 a0 o L. 1t . Isequential operation
ADY bbb
or
Character [$icRi | i { & i ¢ © ¢t i i i i i it i i |Oupus’step”
o210t 1+ 1 4 4 v 4+ 4 1 1 |completed
Code (ASCll) |—-r——-T—-+—-——F—— 11— T " + —|(waits for RUN
4:Dy 4 bbb bbb s b w4 ¢ jcommand)
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® If you enter STOP command during execution of operation command (after ([#(R] is output) or during
cycle stop (after ([$(R] is output), the systemn will stop operation immediately or will decelerate and stop if
the command is entered during execution of movement command). The motor wiill be in servo-locked.

® When you re-start a program that has been stopped by entering STOP command during programmed
operation, the program will start operation from the top, because the program has been forcedly completed
by STOP command during programmed operation.

® STOP command is valid only when executing operation command or cycle stop, otherwise the system will
give abnormal response.

Abnormal response: [?7(R] — [*(R]

Command from personal computer]
Charscter [S{TfOfPfory [ [} [ T T 1P 011 [ 7"
51641500 | | | [ 11111 | | | |stopoperaton
Code (ASCIl) [T T 7T T T T T T T T l?p
3:4iF:0:Dy v ¢ v vy ooy
[Response from EXC controller]
Character #i0RV 4 4 4 4 4 v b 4 4 b b4 11 |Outputs *decelerating and
2100 1 4o stopping” (only when ‘STOP”’
Code (ASCII) T = e e < e P e < e - . - - ——— - —{i$ iNpUt during execution of
8iDV ¢ 4 4 ¢y ow b4 4 o4 ob b ¢ |movement command)
Character E IR/ R T S T N T S S S SRS S R S B R
2101 r— : — L ———— Outputs prompt
Code (ASCIY (-t fbomfde bbb bbb (operation stoppec)

® When executing positioning operation by remote control, the system must be in servo ON. Be sure to
enter SVON command to set the system to servo ON before entering an operation command.

[Command from personal computer]

Character  [STViOiNal | T ¢+ 1+ 1 11 1 1

Code(ascly |2.i2:414: 0% + & .+ & ¢4 .4 & i L ¢ |ServoONcommand
8(6;FE:D: ¢+ : ¢+ & i io¢oiboiuii

Response from EXC controller]

Character [#icA: | ' & & & & & & & & &1 ! Q% % L

SRS ES SR N A
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® Enter Servo OFF command to set to servo OFF the system which has been set to servo ON by SVON
command.

® When set to servo OFF, EXC controller will stop operation and will be kept under alarm (program
trouble).

Command from persona[ computer]

Character SIVIOIF. CH.

Servo OFF command

Code (ASClI)

b~ e ef--1
SRR S

5255454595
3;6/F:6iD:

11 1

B el Bheted el

Response from EXC controller]

Character * 10R

Code (ASCII) i g ' r Outputs prompt

TR LT R
SRS [ R

® VEL command is to specify the travel speed of movement commands of MOV, ARC and CIR..

® VEL command has the same functions as VEL command of program command, but it is valid for the
above movement commands of MOV, ARC and CIR only.
— O “Parameters for initial setting and Home Return” are valid for the speed of Home Return
operation by HOM command.
— OFor the speed during programmed operation called by RUN command, VEL command written in
the programs are valid.

® Travel speed in MOV, ARC and CIR movement command execution is restricted by the rate (%) agamst
the Max Speed set in the parameters related to the initial setting or programmed operation.

Travel speed in _ Max speed: VEL: % 1
movement command | Setting value X lcommand setting value 100
[m/s] [m/s] ‘ [%]

* Also, see “11.3.1.2. Travel Speed in Programmed Operation.”

® This command is not acceptable during operation command execution (prompt: #(F) or cycle stop
(prompt: $CR). e
O Abnormal response will be given if this command is entered during operation command execution
or cycle stop. S
Abnormal response: [?(R] — [#CR] or [$(R)

® Travel speed once set by VEL command is valid until the end of remote control or the next VEL
command is input.

® 100% when this command is not used.
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Set speed (30%)

Outputs prompt

Command from personal computer]

——

Character

Character

Response from EXC control!er]

Code (ASCII)

® This command is not acceptable during operation command execution (prompt: #(R) or cycle stop

(prompt: $(R).

O Abnormal response will be given if this command is entered during operation command execution

or cycle stop.

Abnormal response: [?(R] — [#(R] or [$(R]

[Command from personal computer]

. . o 0
g 23 2 _.
. c -
5 Z3 s £
.= Q oo} 7]
7] = o a s % 5 o
o w g 0= n > Q
> 0 [ [7) o a
© £ g £ 5 23 5
o o o .2 o = o
o o« [IN7} a. =
@ Q% [T e.w. =]
T xrl xS o J' o
S M ||||||||||| _ ||||||||||| -4 F--d--- -4 fk--4--- _r||.
] __ oo bodooovoJd LAl ool koot boodooo -‘l|
IS I B ISR R AR [ AU MR ORI N PSR VIR NS B AU N LA
1} 1] )
Slola
1 1 ﬂCH o'N JdJto v
o|o]m ~lo)s
"1 " [ [ I S ' T S I Y I 1T -v|||
o|loim o|lmjo
ISR N U [ AN VRO VIS NN At Moiedh Mt N Mt Mt et N AN NN SO
] olml|lo o|lmo|o
F==1-~~ r-=1 1" rr--t 1 -"r--1 r"~—1-- =1 F-"1 " r—==-
wlm|w w|lo|w
Sjoln Hwiw lwlw
RN Laad  bewdecalbaed Fecd-=-- ted  F--d4-=- Lt  Feadaa- | Sp—
| of ey o|lm{o o|lm|o
: O+, ™ o|l® o (V] ROREY H
t Wit | M | M~ '
S|lolo b oW o djo
Ciw!o m alN'o £ S | o '
||||||||||| cb--4---}--4 IR [ N O JRpg R L --d---}--
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15.4.3. Re-starting Halfway Programmed Operation

® You can re-start programmed operation, which was initiated by RUN command, from the step next to the
step at which the cycle stopped. The procedures are described bellow.

® Operation procedures
Figure 15-7

( Cycle stop of programmed operation )
: Enter CSTP command during programmed operation.

C Set to "servo off” and then turn off power supply)

: Check that cycle has stopped (prompt: [$¢4 1), enter SVOF
command, and then turn off power supply again.

(Caution): If the power is turned off with servo on, the vertical
axis slider could drop by 5 to 10 mm.

6 urn on power supply and switch to remote control)

: After turning on power supply, enter 8F code to switch to remote
control. See "15.3.2. Swiiching to Remote Control."

CSet to servo on and execute Home Return operatioa

: Enter SVON command to set to servo on, and enter
HOM command.

-

: After returning to home position (prompt: [*¢4]), you can
check by DISP PSTA command whether to re-start.

C Re-start programmed operation )

: After checking whether to re-start (ENABLE response), or after
completion of Home Return operation, if you do not want to
check whether to re-start, enter RUN RSTA command,

@ Notes on halfway re-start operation
® For command entering, see “15.4.2. Description of Command.”

® If you try to execute movement command without executihg Home Return after turning on power supply,
ERROR will result. -
Abnormal program: Home Return uncompleted.

® If an alarm has been issued during halfway re-start operation, you cannot execute halfway re-start even
after when you have cleared the alarm.

® At the start of halfway re-start operation, the data register and palletize-related flags hold the state of
before halfway re-start (before power off).

® If RSTA instruction is set in an interrupted program, the system will re-start programmed operation-after
executing the start initialization program. See “13.2.5. Program Command.”

® If you enter an ordinary program start command (RUNO1, etc.) without RSTA after completing Home
Return, the system will execute not halfway re-start, but ordinary programmed operation from the top.
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15.5. Abnormal Response

® If you enter a command which is restricted to enter in remote control (e.g., MOVE) at a restricted time
point, EXC controller will give an abnormal response. The following are examples in which an additional
operation command is entered during operation. If you enter ERR command in such a state, 0202
(unexecutable) will be displayed.

Command from personal computer]

Character M'OIV:A :P:O 10 :1 :M: Lo b L IMovement

Code (ASCll) |-i4151215:818:18:0% | + & i 1 L 1 i\ _: ! Icommand
DiFi6i0:0i0:0i{1iD: & & & ¢ & & ¢ } ! ‘|

[Response from EXC controller]

Character 2:1Ch IR
e {Oututs abnoma

Code(ascly |o-i24 4 ¢ ¢+ 44 4 4 4 4 44 4 1 1 1 lresponse
AN EEEEEREEEEEEEE NN

Character L A I R R ’
e Ouputs prome

Code sy |20 Lttt bbb Lt (in operaton

® An executable command may cause alarm when EXC controller tries to execute it. The following are
examples in which an operation command is entered when EXC controller is in servo off (always servo
off when entering to remote control mode). If you enter ERR command in such a state, 0100 (alarm
occurred) will be output. If you further enter ALM command, OF05 [12] (servo OFF) is output to indicate

the contents of alarm.

® If an alarm occurs during operation, similar response will be given.

[Command from personal computer]

Character A:R,C:A:P:1:2§3§A§P§1§2§4§A§P;1§2§5§6‘ﬁ: M \
et ———1Movemen

Gode (asCll) |-12141215:8:8:3:2:5:8:3:8:2:5:3:3:3:0: lCommand
ii2i3iojoi1i2{afofoiriz{4at0oioi1{2i5}D;

Response from EXC controller] - .

Character L. T N S N N SN S T TN N N S S Lo Outputs abnormal
2ioi | L 4 13 i T T bt response

Code (ASCN) S rp 77 177 17 ¢ 1 & L f 1 7 1 {1 { |@amissued)

Character [*icA| © 1 i & [ G\ i i1t i iiiib

compson [2100 1L b Ll L L L L ouisconnand
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16. Pulse Train Output Function and Operation

16.1. Outline of Pulse Train Output Function and Notes

® EXC controller is provided with pulse train output function.

® Can program up to 4 axes including the number of axes of the built-in servo-driver, and can operate up to 4
axes when the pulse train input unit is connected (a unit which operates in proportion to the pulse train
output from EXC controller).

Note :The pulse train input unit cannot operate synchronously with the built-in
servo-driver axis. Use it as an additional axis.

® Basically the same in operation and programming as the built-in servo-driver.

® Generally, does not display pulse train output axis in programming, teaching, and initial setting. Displays
pulse train output axis after the pulse train output function has be validated. See “16.3.2- Pulse Train
Output Function Setting.”

® Axis configuration of the pulse train output function and axis symbol of the pulse train output axis are as

follows:
Table 16-1
Axis code of teaching box
Controlier ) . . and axis code in programs Pulse train output axis
Axis configuration — -
type Axes of built-in | Pulse train Nos. of CN3 & CN7
servo driver | output axes
. ® Pulse train is output from
Dual-axis servo T .
. . . X *Z the third axis (in case of Z-
driver + single-axis . .
ise trai rout Y R axis) or fourth axis (in
ulse train outpu
EXC20 P P case of R-axis).
EXC21 : . ® Pulse train is output from
Dual-axis servo : z . .
. . X the third axis.
driver + dual-axis
L Y ® Pulse train is output from
pulse train output R .
the fourth axis.
Triple-axis servo X ® Puise train is output from
EXC30 d'p ingle-axi Y R the fi I'ﬂll i i
river + single-axis e fourth axis.
EXC31 .
pulse train output Z

”

* Select either axis by referring to “16.3.2. Pulse Train Output Function Setting .

® Control I/O function of the pulse train output axis is assigned to the general /O port (CN7). This —-
decreases 1/0 port by 8 each. For details, see *“16.2 Specification of Signals Related to Pulse Train
Output.” . e

® The servo-motor (in particular, NSK Megatorque Motor system) is assumed to be a pulse train input unit.
Use utmost care to the following.
O Check whether the interface specification matches the pulse train input unit you intend to use.

* See “16.2. Specification of Signals Related to Pulse Train Output.”

:The pulse train output of EXC controller is not compatible with the step motor. If
you use a step motor as a pulse train input unit, step-out could occur.
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16.2. Specifications of Signals Related to Pulse Train Output

® Use connectors CN3 and CN7 for pulse train output.

® Since CN7 connector is used for control I/Os of pulse train output, eight each of input and output ports are

reduced.(32each — 24 each)

16.2.1. Specifications List

Table 16-2 : Specification List

Connector

Signal type

Description

CN3

Pulse |Output type

Open collector output, 5 V, 30 mA max.

train | Signal type

CW pulse or CCW pulse

output | Speed setting range

0.1 kpps to 200 kpps .

Acceleration/deceleration

setting range

0.01 Mpps? to 35 Mpps?

Over-travel limit input

24 VDC, photo-coupler input
B contact (Normally closed)

PROX input

24 VDC, photo-coupler input

Home position (Z-phase) input

Line receiver AM26LS32AC made by TI

or equivalent

CN7

Signal Alarm, positioning completion, & Home
name Return completion
Input 24 VDC, photo-coupler input
Input type * Alarm input only
B contact (Normally closed)
Control 1/0 - .
Signal Servo on, emergency stop, deviation clear,
name & Home Retum start
Output
Photo-coupler output
Output type .
Max. open/close capacity: 24VDC, 100 mA
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16.2.2. Signal Specifications

16.2.2.1. CN3 Signal Specifications

® Pins in Table 16-3 output pulse train.

Table 16-3
Symbol Pin No. Function
CWP 3 1 CWP3: CW pulse train output to the third axis
CCWP 3 2 CCWP3: CCW pulse train output to the third axis
CWP 4 17 CWP4: CW pulse train output to the fourth axis
CCWP 4 18 CCWP4: CCW pulse train output to the fourth axis
+5V 10, 11 —
Figure 16-1

Low

High impedance

| | Pulse width: 1us or 10 ys
]

L L L

* The pulse width, 1us or 10ys, is selectable. If 10us is selected, the maximum output frequency is limited
to 50 kpps. For the selection method, see “16.3.2. Pulse Train Output Function” above. (Default value:

10ps)

@ Pulse train output specifications

Table 16-4
ltem Specification
Output voltage 5V+10%
Output current 30 mA or less

Saturation voitage

0.2 V at output current of 10 mA

Figure 16-2

- DCsV
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® Connect over travel output of pulse train input unit.

Table 16-5
Symbol Pin No. Function
OoT-3 ’ OT-3: CCW over-travel input of the third axis
OT+3 7 OT+3: CW over-travel input of the third axis
OT-4 22 OT-4: CCW over-travel input of the fourth axis
OT+4 23 OT+4: CW over-travel input of the fourth axis

® The over-travel input signal is a B contact (normally closed) signal.

® When the CCW over-travel input signal goes inactive, CCW pulse train output stops and an alarm is given.

® When the CW over-travel input signal goes inactive, CW pulse train output stops and an alarm is given.

e If the over-travel sensors are controlled by the pulse train input unit, the OT inputs should always be kept

active.
Figure 16-3
OT input °;‘f ] " B
0
| 10ms max. | | _ 10ms max.
| ||
Alarm* Alarm
Normal _— . |

* For alarms, see “20. Alarms”.

Artisan Technology Group - Quality Instrumentd®r—.4suaranteed | (888) 88-SOURCE | www.artisantg.com




T
R

— ™M

ro—y

L

. ® Connect the Home position proximity sensor output of pulse train input unit.

Table 16-6
Symbol | Pin No. Function
PROX 3 5 PROX3: Home position proximity input of the third axis
PROX 4 21 . |PROX4: Home position proximity input of the fourth axis

® No connection is needed if the Home Return operation is controlled by the pulse train input side
unit.(Home Return Type IV)

® If PROX is selected not to be used *(and the OT- input is used instead of it) in an application where the
Home Return operation is controlled by the EXC controller, no connection is needed.

% Refer to “ 16.3.3.2. Parameters of Home Return.”

% For details of the Home Return operation, see “ 16.5.2. Home Return of Pulse Train Output Function.”

Figure 16-4

Ccwp* .
Starts Home Return. Home position
Pulse Train | i I I searching speed
output \L _ \ / i
: Home Returr speed

cowp* ; ; SP
PROX3 input on c :
PROX4 input off , | I )
ORG3 input (Z-phase) :
ORG4 input (Z-phase) | I | l

== Time

(@ Once Home Return operation is initiated, CCWP outputs a pulse train at the Home Return speed.

(@ When the PROX input goes active, the motor decelerates, stops and reverses its motion at the Home
position searching speed.

 The motor stops at the point where the ORG input (Z-phase) changes for the first time after the PROX
input goes inactive. The Home Return operation is completed.

@® Over-travel and Home position proximity input signal specification

Table 16-7

ltem Specification
Input voltage 24 VDC x10% L
Input impedance |3.3 kQ
Input current Max. |10mA (Per one point)

Figure 16-5
DC24V ’
3.3k
— —Gcom —
_ o =,
3
o mp? . —
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® Connect the encoder Z-phase signal of the pulse train input axis.

® Differential type line receiver input.

Table 16-8
Symbol Pin No. Function
ORG+ 3 3 ORG3+: Positive side of the Z-phase input of the third axis
ORG-3 4 ORG3-: Negative side of the Z-phase input of the third axis
ORG+ 4 19 ORG4+: Positive side of the Z-phase input of the fourth axis
ORG-4 20 ORG4—: Negative side of the Z-phase input of the fourth axis
SG 12 SG : Signal ground

® The Home Return operation is completed at the point where the ORG input changes for the first time after
the PROX input goes inactive when return to Home position.

* Refer to “ 16.5.2 Home Return of Pulse Train Qutput function” for Home Return operation.

@® Home position input signal specifications

Table 16-9
ltem Specification
Input type Differential type line receiver
Line receiver used AM26LS32AC made by TT or equivalent
Differential input threshold voltage |£0.2V
Impedance 220Q
Max. common phase input voltage |7V

Figure 16-6
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16.2.2.2. CN7 Signal Specifications

® Connect the alarm outputs of pulse train input unit.

Table 6-10

Symbol Pin No. Function
ALM 3 36 ALM3: Alarm input of the third axis
ALM 4 22 ALM4: Alarm input of the fourth axis

® B contact (normally closed).

® If the ALM input goes inactive with the Servo of the EXC controller active, the EXC controller servo goes
inactive, SVON output (of CN7) goes inactive, and all operations stop. At this time, the DRDY output of
CN2 opens. ( EXC controller is also in the alarm* state.)

* See “ 20. Alarms” for more details.

Figure 16-7

ALM input is ignored if the EXC controller servo -
is inactive.
A

ALMS input on
ALM4 input off u |
| 10ms max.

Servo ON
EXC controller Servo OFF l ]

SVONS output  ¢losed ——l‘—l
SVON4 output opened }
DRDY output closed

(CN2) opened

® Connect the imposition output (positioning completed signal) of the pulse train input unit.

Table 16-11

Symbol Pin No. Function
IPOS 3 38 IPOS3: Positioning completion input of the third axis
IPOS 4 24 IPOS4: Positioning completion input of the. fourth axis

® When it is made sure that the IPOS input goes active after completion of pulse train output, positioning of
the axis in question is considered to be completed. ( When all axes including built in servo driver axis
have been positioned, operation advances to the following step.)

-® When the continuous movement of the movement mode is selected **in movement command in
programmed operation, operation advances to the following step after completion of pulse train output,
regardless of the IPOS input.

*Example: MOV P000 N

Continuous pulse generation is selected.
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b : ® [ a pulse input unit with no positioning completion output function is used, keep the IPOS input active at

‘ all times.
)/‘ ‘\\ Figure 16-8
. Advance to the next step after
. making sure that all axes have
| , . been positioned.
el Pulse generation / N\ \ /
| 10ms min.
| . =
- IPOS3input  on i
L IPOS4 input  off I
£y I Step No. n | . StepNo.n+1
! ] =]
Iy
;/ ’ ( ® If Home Return operation is executed by the pulse train input unit, connect HOME output signal.
e Table 16-12
[ Symbol Pin No. Function
\\ ’ : HOME 3 37 HOMES3: Origin return completion input of the third axis
HOME 4 23 HOMEH4: Origin return completion input of the fourth axis
. ® An alarm is given if the HOME input is not active within a minute after HOS signal (start Home Return )
is output.
)‘r Figure 16-9
)
./
’ HOS3 output closed |—'|
F HOS4 output opened
\
. HOME3 input  on S h
HOME4 input off _l
r Alarm is given if being longer
N ) than a minute.”
Lo |
\{ / ® HOME input is detected at the leading edge.
” ’ ‘\ *See “ 20. Alarm” for more details.
% No connection is needed if Home Return operation (Hlome Return Type 1,1l and II) is controlled by the
4. : EXC controller.- ,
i % Referto “ 16.5.2. Home Return of Pulse Train Output Function.”
(_/\ —
i .
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@® CN7 input specifications
Table 16-13

ltem Specification
Input voltage 24VDC £10%
Input impedance  |3.3kQ
Input current Max. |10 mA (per one point)

Figure 16-10

P e

® Connect to the servo on input of the pulse train input unit.

Table 16-14

Symbol Pin No. Function
SVON 3 44 SVON3: Servo on output to the third axis
SVON 4 48 SVON4: Servo on output to the fourth axis

® The SVON output is closed when EXC controller goes active*( servo on ).

*Srevo ON/OFF status of the EXC controller depends on the following.

(DIn the external control mode -=----=--=------- SVON input of CN2
(@Operation with Teaching box --==------------ ON key of Teaching box
(®Programmed operation SRV command

® The SVON output opens in any of the following cases.
(DThe EXC controller servo is inactive.
@An alarm in the EXC controller deactivates the servo.
®The ALM input of CN7 is deactivated. ’
@The EXC controller stops in emergency.

Figure 16-11

Servo ON |

EXC Controller Servo OFF
| | _ 10ms max. | |

10ms max.

LI 1]

SVON3 output ~ closed , I |
SVON4 output  opened
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® EMST (emergency stop) output closes when EXC controller stops in.emergency. (A contact: Normally

open) :
Table 16-15
Symbol Pin No. Function
EMST 3 41 EMST3: Emergency stop output to the third axis
EMST 4 45 EMST4: Emergency stop output to the fourth axis

* See “ 18.3.1. Emergency Stop * for more details.

Figure 16-12

EXC Controller

normal

EMST3 output  closed
EMST4 output

Emergency stop I

opened

| 10ms max.

- ® Connect to the clear input (CLR) of position error counter of the pulse train input unit.

Table 16-16
Symbol Pin No. Function
CLR3 42 CLR3: Position error counter clear output to the third axis
CLR 4 46 CLR4: Position error counter clear output to the fourth axis

® When the ORG input (Z phase) changes during returning to HOME position, the CLR output is closed and

Home Return operation of the axis in question is completed.

* No connection is needed if Home Return operation is executed by the pulse train input unit.

* Refer to “16.5.2. Home Return of Pulse Train Output Function” for Home Return operation.

Figure 16-13

(CN3)

CLR3 output
CLR4 output

ORG input {Z phase)

closed

opened

[ 1

| 20ms +5ms

® HOS initiates the Home Return operation of the pulse train input unit.

® When EXC controller starts Home Return operation, HOS signals are output in the specified order of

Homer Return sequence in initial setting.

Table 16-17
Symbol Pin No. Function
HOS 3 43 HOS3: Home return start output to the third axis
HOS 4 47 HOS4: Home return start output to the fourth axis
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Figure 16-14

HOS4 output

HOME4 input

HOSS3 output

HOMERS input

closed
opened

on
off

closed
opened

closed
opened

Home return motions in the order of R-axis (fourth axis),
Z-axis (third axis), and Y- and X- axes (built-in servo driver axes)

20ms +5ms

Max. 1 minute”

| =~ 20ms max.

|
|

-1 1
| Max. 1 minute* _|
[ |

' ~

/

Built-in servo driver axis
begins to return to Home.

* If it takes a minute or more to return Home position, an alarm (Home Return abnormal) is given. For

alarms, see “ 20. Alarms.”

% No connection is needed if Home Return operation is executed by EXC controller ( Home Return type

I,0 and ).

% Refer to “16.5.3. Home Return of Pulse Train Output Function” for Home Return operation.

@ CN7 Output specification

Table 16-18 A

Iltem

Specification

Max. open/close capacity

24 VDC, 100 mA

Saturation voltage

2V orless

Figure 16-15




16.2.3. Connector Specification

16.2.3.1. CN3 : Connector for Signals Related to Pulse Train Output (EXC20 and EXC30 type controller)

Table 16-19

Connector on EXC controller {MR-25SRFA made by HONDA COMMUNICATION CO.
Applicable connector

—

o

(Prepared by user)

Applicable cover
(Prepared by user)

MR-25NSA made by HONDA COMMUNICATION CO.

@® CN3 : Pin assignment (EX20 and EXC30)

Figure 16-16: Pin assignment

1
/ Comen

-
+©
o
<

2
CCWP3

'y
—_

3
ORG3+

ORG3-
5 +COM
PROX3

+
a1
<

- — — -
[ B E Y w N
118 @
O (0]
<

OT-3

7 .
OT+3

-
(e}

-~ .
§33
DRI

17 \
CWP4

CCWP4

19
ORG4+

N _
(=] [e2}

o
By
[0
S

PROX4

M.
N —t

9
I\

23 :
OT+4

N
5

™)
[
-
o
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Table 16-20: Name of signals

Pin |Signalname | 1/O Description
1 CWP3 O |[CW pulse train output of 3rd axis
2 CCWP3 O |[CCW pulse train output of 3rd axis
3 ORG3+ I |[Home of 3rd axis. (Encoder signal Z-phase +)
4 ORG3- [ |Home of 3rd axis (Encoder signal Z-phase —)
5 PROX3 I |Home proximity of 3rd axis
6 OT-3 I |CCW over-travel of 3rd axis
7 OT+3 I |CW over-travel of 3rd axis
8 — — | (Connection disabled)
9 —_ —  |{Connection disabled)
10 +5V O |Positive side of 5 VDC power
11 +5V O |Positive side of 5 VDC power
12 SG O |Signal ground
13 +COM I | Positive common of OT & PROX inputs
14 +COM 1 | Positive common of OT & PROX inputs
15 — — | (Connection disabled)
16 — — | (Connection disabled)
17 CWP4 O [CW pulse train output of 4th axis ‘
18 CCWP4 O |CCW pulse train output of 4th axis
19 ORG4+ I Home of 4th axis (Encoder signal Z-phase +)
20 ORG4- I |Home of 4th axis (Encoder signal Z-phase -)
21 PROX4 I |Home proximity of 4th axis
22 OT-4 I |CCW over-travel of 4th axis
23 OT+4 I |CW over-travel of 4th axis
24 — — | (Connection disabled)
25 FG — | Frame ground

@® CN3 : Signal specifications (EXC02 and EXC30 type controller)

Table 16-21
Type item Specification
Pulse train |Output type Open collector
output Source voltage 5 VDC £10%
signal Max. open/close current 130 mA
Saturated voltage 1Vorless
Encoder Z- |Input type Differential type line receiver
phase Line receiver used AM26LS32AC made by TI or equivalent
Differential input threshold voltage |+0.2V
Input impedance 22092
Max. common phase input voltage |7V
Over-travel {Source voltage 24 VDC £10%
origin Input impedance 33kQ
proximity  |Input current (max.) 10 mA (per input)
. B contact (normally closed), open
Over-travel signal type
collector output
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Table 16-22

16.2.3.2. CN3 : Connector for Signals Related to Pulse Train Output (EXC21 and EXC31 type controller)

Connector on EXC controller

MR-25SRFA made by HONDA COMMUNICATION CO.

Applicable connector
(Prepared by user)

MR-25M made by HONDA COMMUNICATION CO.

Applicable cover
(Prepared by user)

MR-25NSA made by HONDA COMMUNICATION CO.

@ CN3 : Pin assignment and name of signals (EXC20 and EXC30 type controller)

Figure 16-17: Pin assignment

1
/CWP3

2
CCwWP3

10
+5V

11
+5V

3
ORG3+ 12

[4)]
[0)

[©)
)
9]
¢

+COM
PROX3
6 +COM
OT-3
7 +24V
OT+3

) Ve

-
(o]
<

17
CWP4

J

18
CCWP4

19
ORG4+

PROX4

O

N N N N

(& N e :Ct),o
_.l

0]

OT+4

N
g

N
(&

T
(
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Table 16-23: Name of signals

Pin |Signalname| /O Description

1 CWP3 O [CW pulse train output of 3rd axis

2 CCWP3 O [CCW pulse train output of 3rd axis

3 ORG3+ I |Home of 3rd axis (Encoder signal Z-phase +)
4 ORG3- 1 |Home of 3rd axis (Encoder signal Z-phase )
5 PROX3 I {Home proximity of 3rd axis

6 OT-3 1 |CCW over-travel of 3rd axis

7 OT+3 I | CW over-travel of 3rd axis

8 —_ — | (Connection disabled)

9 ov O |Negative side of 24 VDC power

10 +5V O [Positive side of 5 VDC power

11 +5V O {Positive side of 5 VDC power

12 SG O |Signal ground

13 +COM 1 |Positive common of OT & PROX inputs

14 +COM 1 | Positive common of OT & PROX inputs

15 +24V O [Positive side of 24 VDC power

16 —_ — | (Connection disabled)

17 CWP4 O | CW pulse train output of 4th axis

18 CCWP4 O |CCW pulse train output of 4th axis

19 ORG4+ I Home of 4th axis (Encoder signal Z-phase +)
20 ORG4~ I |Home of 4th axis (Encoder signal Z-phase -)
21 PROX4 I |Home proximity of 4th axis

22 OoT-4 I |CCW over-travel of 4th axis

23 OT+4 I | CW over-travel of 4th axis

24 _— — | (Connection disabled)

25 FG -— | Frame ground

@® CN3 : Signal specifications (EXC21 and EXC31 type controlier)

Table 16-24
Type ltem Specification

Pulse train |Output type Open collector

output Source voltage 5 VDC x10%

signal Max. open/close current’ 30 mA
Saturated voltage 1V orless

Encoder Z- |Input type Differential type line receiver

phase Line receiver used AM26LS32AC made by TI or equivalent
Differential input threshold voltage |+0.2V '
Input impedance . 12200
Max. common phase input voltage |x7V

Over-travel |Source voltage 24 VDC £10%

origin Input impedance 3.3kQ

proximity  |Input current (max.) 10 mA (per input)

. B contact (normally closed), open
Over-travel signal type
collector output
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! 16.2.3.3. CN7 : Connector Specifications for Using Pulse Train Output (EXC20 and EXC30 type controller)

Table 16-25

$ J Connector on EXC controller | MR-50RFA made by HONDA COMMUNICATION CO.
Applicable connector

[ 1' S (Prepared by user)

b Applicable cover
(Prepared by user)

'|MR-50M made by HONDA COMMUNICATION CO.

MR-50L made by HONDA COMMUNICATION CO.

@ CN7 : Pin assignment and name of signals (EXC20 and EXC30 type controller)
) !X 3 Figure 16-18: Pin assignment (CN7)

),

3
+COM
34

'y

9
DI25 35

DI26 36

ALM3

37
HOMES

38
IPOS3

HOME4 39

, 4
~ Di21
Di27

Di24

oYY oY Y
O [ ENY (S | P | S o1
Z
<
H

IPOS4 40

(48]
N

=3 - -l - -t ~ » 4] w [\V] -t
oo o ow - |lgo o o o 6
Q Q Q SN AR te!
2 N N w N o =

N
[}

@&\1
O |[|O
=2 |I2
)
|
i

[ _

| 25

{ 9 41

DO20 EMST3

B = CLR3

- — 43

) DO22 = HOS3

g o) 5=

L DO23 = SVON3
— 25

|\ 14 — 46

L DO25 = CLR4
— 47

~ DO26 HOS4

SVON4
49 =

50
FG /
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Table 16-26 : Name of signals (CN7)

Description

Input common

(Connection disabled)

Bit O of general input port 2

Bit | of general input port 2

Bit 2 of general input port 2

Bit 3 of general input port 2

Bit 4 of general input port 2

(Connection disabled)

Bit 0 of general output port 2

Bit 1 of general output port 2

Bit 2 of general output port 2

Bit 3 of general output port 2

Bit 4 of general output port 2

Bit 5 of general output port 2

Bit 6 of general output port 2

Bit 7 of general output port 2

Output common

QOutput common

Bit 5 of general input port 2

Bit 6 of general input port 2

Bit 7 of general input port 2

Alarm of 4th axis

Home Return completion of 4th axis

Positioning completion of 4th axis

{Connection disabled)

(Connection disabled)

(Connection disabled)

(Connection disabled)

(Connection disabled)

(Connection disabled)

(Connection disabled)

(Connection disabled)

Input common

(Connection disabled)

(Connection disabled)

Alarm of 3rd axis

Home return completion of 3rd axis

Positioning completion of 3rd axis

(Connection disabled)

(Connection disabled)

Emergency stop of 3rd axis

Position error counter clear of 3rd axis

Start of home returm motion of 3rd axis

3rd axis servo ON

Emergency stop of 4th axis

Position error counter clear of 4th axis

Start of home return motion of 4th axis

4th axis servo ON

(Connection disabled)

- Pin }Signalname| /O
01 1 +COM 1
] 2 — —
3 DI20 I

1 4 DI2! I
( t 5 DI22 1
6 DI23 1

7 DI24 1

i 8 — —
/ | 9 D020 e}
} 10 DO21 o

] 11 DO22 e}
J i 12 D023 o}
Loy 13 D024 e}
14 DO25 o}

e 15 DO26 o
; i 16 DO27 [e)
L 17 —COM [®)
18 —-COM o

l 19 DI25 1
‘ 20 DI26 I
- 21 DI27 I
‘ 22 ALM4 1
( [ 23 HOME4 1
[ 24 1POS4 I
25 — —

P 26 — —
} ; 27 — —
o 28 — _
29 — _

r ‘] 30 — —
I 31 — —
32 — —

33 +COM 1

[ 34 — —
| o E——
o 36 ALM3 1
- 37 HOMES3 1
]‘ {; 38 1POS3 1
4 39 — _
40 — —

- 41 EMST3 o}
! \ 42 CLR3 o
L 43 HOS3 o)
44 SVON3 o

[ ( 45 EMST4 O
! 46 CLR4 [e]
- 47 HOS4 (o)
. 48 SVON4 o
[ 49 — —
! 50 FG —

Frame ground

@® CN7 : Signal specifications

(EXC20 and EXC30 type controller)

L Table 16-27
. [ Type ltem Specification
‘ | Input type Photo-coupler
o i Input voltage 24 VDC +10%
Input signal -
) Input impedance 3.3kQ
j \ Input current {(max.) 10 mA
. 4
Output type Photo-coupler
Output PP - P
i i signal Max. open/close capacity | 24 VDC/100 mA
\} j Saturation voltage "[2V orless
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Table 16-28

16.2.3.4. CN7 : Connector Specifications for Using Pulse Train Output (EXC21 and EXC31 type controller)

Connector on EXC controller

MR-50RFA made by HONDA COMMUNICATION CO.

Applicable connector
(Prepared by user)

MR-50M made by HONDA COMMUNICATION CO.

Applicable cover
(Prepared by user)

MR-50L made by HONDA COMMUNICATION CO.

@ CN7 : Pin assignment and name of signals (EXC21 and EXC31 type controller)

Figure 16-19: Pin assignment (CN7)
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Table 16-29 : Name of signals (CN7)

Description

Pin |Signal name | /O
1 +COM 1 Input common
2 +24V O Positive output of built-in 24 VDC power
3 DI20 I Bit O ot general input port 2
4 DI21 1 Bit | of general input port 2
5 DI22 1 Bit 2 of general input port 2
6 DI23 I {Bit3 of general input port 2
7 DI24 I Bit 4 of general input port 2
8 — — | (Connection disabled)
9 D020 O Bit O of general output port 2
10 DO21 O Bit | of general output port 2
11 D022 O Bit 2 of general output port 2
12 DO23 O Bit 3 of general output port 2
13 D024 O Bit 4 of general output port 2
14 D025 O Bit 5 of general output port 2
15 DO26 O | Bit 6 of general output port 2
16 DO27 O Bit 7 of general output port 2
17 —COM O Output common
18 —-COM O Output common
19 DI25 1 Bit 5 of general input port 2
20 DI26 1 Bit 6 of general input port 2
21 DI27 1 Bit 7 of general input port 2
22 ALM4 1 Alarm of 4th axis
23 HOME4 1 Home return completion of 4th axis
24 IPOS4 1 Positioning completion of 4th axis
25 —_ — | {Connection disabled)
26 —_ —_ (Connection disabled)
27 —_ —_ (Connection disabled)
28 —_ — | (Connection disabled)
29 — — | (Connection disabled)
30 —_ — | (Connection disabied)
31 oV O Negative output of built-in 24 VDC power
32 oV O Negative output of built-in 24 VDC power
33 +COM 1 Input common
34 +24V O Negative output of built-in 24 VDC power
35 — — (Connection disabled)
36 ALM3 1 Alarm of 3rd axis
37 HOME3 1 Home return completion of 3rd axis
38 IPOS3 1 Positioning completion of 3rd axis
39 — —_— (Connection disabled)
40 — —_ (Connection disabled)
41 EMST3 O Emergency stop of 3rd axis
42 CLR3 O Position error counter clear of 3rd axis
43 HOS3 O Start of Home Return motion of 3rd axis
44 SVON3 O 3rd axis servo ON
45 EMST4 O Emergency stop of 4th axis
46 CLR4 O Position error counter clear of 4th axis
47 HOS4 O Start of Home Return motion of 4th axis
48 SVON4 O 4th axis servo ON
49 —_ — | (Connection disabled)
50 FG — | Frame ground

@® CN7 : Signal specifications (EXC21 and EXC31 type controller)

Table 16-30
Type ltem Specification
Input type Photo-coupler
) Input voltage 24 VDC +10%
Input signal -
. |Input impedance 3.3kQ
Input current {(max.) 10 mA
Output type Photo-coupler
Output -
ianal Max. open/close capacity | 24 VDC/100 mA
signa
S Saturation voltage 2V orless
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16.2.4. Wiring Examples

® See “ 9. Wiring” for details of wiring. This section provides descriptions related to the pulse train output
function only.

16.2.4.1. Wiring Example List

Table 16-31 : Wiring example list

EXC
controllen]

type

Home position & over-travel control

Axes to be controlled

Home return motion and over-travel
are controlled by EXC controller.

Home retum motion and over-travel are
controlled by pulse train input unit.

EXC20
EXC21

Built-in dual-axis drive +
single-axis pulse train

output

® Single-axis pulse train output is given
by the following axis:
Third axis: (if the Z-axis is selected)
Fourth axis: (if the R-axis is selected)
® Seclecting the third or fourth axis is
shown in *16.3.2. Setting of Pulse
Train Output Function.”

® Refer to wiring example 1 or 2.

® Single-axis pulse train output is
given by the following axis:
Third axis: (if the Z-axis is selected)
Fourth axis: (if the R-axis is selected)
® Selecting the third or fourth axis is
shown in “16.3.2. Setting of Pulse
Train Output Function.”

® Refer to wiring example 3 or 4.

Built-in dual-axis servo
driver + dual-axis pulse

train output

® Dual-axis pulse string output is given
by the following axis:
Third axis: Z-axis
Fourth axis: R-axis

® Refer to wiring example 1 or 2.

® Dual-axis pulse train output is given
by the following axis:
Third axis: Z-axis
Fourth axis: R-axis
® Refer to wiring example 3 or 4. .

EXC30
EXC31

Built-in triple-axis servo
driver + single-axis pulse
train output

® Single-axis pulse train output is given
by the R-axis.
® Refer to wring example 2.

@ Single-axis pulse train output is

given by the R-axis.

16.2.4.2. Precautions

for Wiring

: Make sure to follow the precautions described below to avoid the
affections of noise.
(1) Be sure to use twisted pair of shielded wires for the pulse train output signals CWP and
CCWP. Connect the shields to the FG terminal on the EXC controller normally.
(2) Use shielded wires for contro] /O signals of CN7 connector. In general, the shields are connected
to the FG terminal on the EXC controller. However, anti-noise performances may be improved by
connecting them to the FG terminal on the pulse train input unit in some cases.

(Do not connect them

to the FG terminals on both units.)

(3) Make the wiring cable short as much as you can. ( at most 2m or less)

® It is possible to select the Home Return operation which does not use the Home position proximity(PROX)
input.* In such case, the PROX input need not to be connected. -

* It is selected by using “Home mode” which are described in “ 16.3.3.2. Parameters of Home Returi”
Operation for Pulse Train Output .” -

® The wiring examples shown hereafter are described for the rack mount type controllers EXC20 and
EXC30. The stand-alone type controllers EXC21 and EXC31 have built in 24 VDC power supply unit and
require no power supply wiring.

Table 16-32
+24V Pins 2, 34
CN7 -
ov Pins 31, 32
24V Pin 15
cN3 1
ov Pin 9
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16.2.4.3. Wiring Example 1

® [f the selected Home Return operation does not require the PROX input, the PROX input wiring is
needless.

® The stand-alone type controllers EXC21 and EXC31 have built-in 24VDC power supply units and require
no power supply wiring.

Figure 16-20 : Wiring Example 1

EXC controller Third axis pulse train input unit
N7

R ' bl ! Servo ON input
L SVON3 | 44 ; —
; EMST3 41 E i : Emergency stop input

CLR3 42 : : i Position error counter clear input

-COM | 17,18 5 P
}#z +COM | 1,33 S . o
L : IPOS3 | 38 : it o o Positioning completion output
R ALM3 | 36 : ' 5 o Alarm output

Built-in power
supply, 5 VDC

L

v

<T}7 Encoder Z-phase output

Home position proximity sensor

Home position

+5V {10, 11
CWP3 1
+5V 10, 11
CCWP3 2
ORG3+ 3
ORG3- 4
SG 12
+COM | 13,14
PROX3 5

Signal output

GND

N

CCW over-travel sensor

Home position

e = . b
LSpE R p—— v
(R —

H —

! OoT-3 ] 6

Signal output

GND

CW over-travel se

nsor

Home position

Signal output

P B S R ittt takts ht Sttt e bt Dttt Tt b Ittt

GND

1. 24 VDC powe
T  (Prepared by

r supply
user.)

Limit sensors for.--.
3rd axis
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16.2.4.4. Wiring Example 2

1( E ® If the selected Home Return operation does not require the PROX input, the PROX input wiring is
[ needless.
{' v{ ® The stand-alone type controllers EXC21 and EXC31 hove built-in 24VDC power supply units and require
| no power supply wiring.
Figure 16-21: Wiring example 2
[
[ EXC Controller Fourth axis pulse train input unit
| |
CN7
r B : {0 "¢ Servo ON input
| . SVON4 | 48 — C P
» o — EMST4 | 45 = " Emergency stop input
B Egz< % : CLR4 46 . —t —____._1 Position error counter clear input
M i ~COM | 17,18 ; P
L) P
}g +COM | 1,33 - _
B = . IPOS4 | 24 : : 5o Positioning completion output
. . — ALM4 | 22 ; . s o Alarm output
r : —
|| T
. CN3
,f ; Built-in power PR
i supply, 5 VDC ; P R
v +5V |10, 11 : — : : :
L YRR fX__—Xg E :"?(;j CW pulse train input
] 1 1 : l--“'-“‘
lf ’ »j +5V 10,11 :><:><; i ' frz i CCW pulse train input
L CCWP4 | 18 ; — :
}=5 o
o+ ORG4+ | 19 H i —
{ :
: HE Encoder Z-phase output
P ‘<lo§ ORG4- | 20 EX:Xr ; g].l— P P
+ SG 12 : —
r : P v
i 1 H i " —
| ; : ! i Home postion proximity senior
L) 5 b
» :-:-)#'Z" +COM |13, 14 : Home position
2 \ = : PROX4 | 21 : : Signal output
L I : — GND
{ Z ; E i CCW over-travel sensor
L : P
E . ' Home position Limit sensors for
r J o —r oT-4 22 ; : | Signal output 4th axis
L. i GND .
'i } : : ; CW over-travel sensor
L : P
' — Home position
( l ] — 23 ; : ; Signal output
L) E - GND
& Fe [ 25 4+ ) -
|
|
- . : 7L 24 VDC power supply
T (Prepared by user.)
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16.2.4.5. Wiring Example 3

® The stand-alone type controllers EXC21 and EXC31 have built-in 24VDC power supply units and require
no power supply wiring.

Figure 16-22 Wiring example 3

EXC controller Third axis pulse train input unit
CN7 .

N ) : P : ! Servo ON input

] — SVON3 44 T — — =

o —% EMST3 | 41 ; — ) i Emergency stop input

&( é HOS3 | 43 ; — = i Start of Home Retumn motion of
- —com 17,18/ i i 8rd axis |
}# +COM | 1,33

i~ ___J 1POS3 38 : S 5C Positioning completion output
o : ALM3 | 36 . : ' 5 C Alarm output

HOME3 | 37 — 5 C Home Return completion output
S
CN3
Built-in power o R
supply, 5 VDC YEIETRT : P jmmmman
+ ' : — : ? -

-.]: CWP3 1 i X:X; ; E-%.(.:..g CW pulse train input

= +5V |10, 11 5>CXI : #C COW bulse train inout

! I : ! ulse train inpu
/ cowpa| 2 : - P P
} o +COM |13, 14 :
—r PROX3 | 5 5
: i | Limit sensors for 3rd axis
= o8 [ 6 |+ | i i i
b 7 |
N
1 24 VDC power supply
T (Prepared by user.)
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16.2.4.6. Wiring Example 4

® The stand-alone type controllers EXC21 and EXC31 have built-in 24VDC power supply units and require
no power supply wiring.

Figure 16-23 Wiring example 4

EXC controller ' Fourth axis pulse train input unit
eN?
o emmman i P ; C. Servo ON input
' — SVON4 | 48 . — T ]
r EMST4 | 45 ; "} Emergency stop input
HOS4 | 47 : - = ! Start of Home Return motion of
-COM | 17,18 | P 4th axis
}¢ +COM [ 1,33 S
— IPOS4 | 24 : — 5 Positioning completion output
b/ L OAM4 | 22 T : ; 5 e Alarm output
HOME4 23 . O/ Home Return completion output
e S
CN3
Built-in power e
supply, 5 VDC =y T ymmemmes
L - ’ T | CW pulse train input
T cwpP4 | 17 KX $C P i
'j +5V |10, 11
X X R i CCW pulse train input
; CoWP4 | 18 } C P P

} # +COM | 13, 14
= PROX4 | 21

Limit sensors for 4th axis.

1 24 VDC power supply
T (Prepared by user.)
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16.3. Start Up and Initial Setting of Pulse Train Output

® Start up EXC controller by referring to “10. Start Up.”
® Initial setting is required for the pulse train output as well as built-in servo-driver axis.

® Servo-parameter of pulse train output axis does not need to be adjusted on EXC controller. Adjust it on
the pulse train input unit.

16.3.1. Initial Setting List of Pulse Train Output

Figure 16-24

e spaed T Wi el spesd T
- Max accel « Maximum acceleration/deceleration |
Programmed H Max speed (axis)| Axis maximum travel speed —
operation - Max accel (axis) | Axis maximum acceleration —~
JOB/PRG  [iFinishwidth . Value for detecting completion of positioning | oy
~iFinouttime ; IPOS signal outputting time range___:
~{Max speed Home Return speed —
F2 -{Max accel Home Return acceleration —1
Operation Home Return — Search speed Home position search speed —
arameters operation —Home direction | Home Return direction —1
mJoB JOB/ORG HHome position | Home position offset ]
HHome sequence | Axis Homing sequence w
| Max speed (H) |High jogging speed -
- Max speed (L) |Low jogging speed —
JOB/JOG Max accel Jogging acceleration —
' parameters
nitial s;ttmg ATUN Software
moage thermal
[System] F52] MOT/THM
Motor Encoder,
parameters Ball screw lead
EMOT MOT/ENC
Joint | Style of motor mounting
[ MOTANT - 565 arr Timit ~Detected positional error iimit
Positions and Over travel (+) Positive software limit 1
coordinates Qver travel (-) Negative software limit -~
Control CNT/POS Position direction | Coordinate direction reversing
arameé?\” e Brake setting | Brake axis setting Caution)
Pulse out Pulse out setting @
CNT/I0 Pulse I/O mode | Pulse out setting
Pulse width Pulse out setting .

(DFirst, set the pulse train output functions. Then, you can set the initial setting for the pulse train oufﬁut.
@Set data of the pulse train output.

m Keep the three following items unchanged from the factory settings,
although you can set for the pulse train output when the pulse train output
function is validated. If the settings are changed, unexpected system
movement could occur.

0 Joint: Motor mounting direction
O Position direction: Coordinate % direction reversion
O Brake setting: Setting the axis with brake
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Table 16-33 : Initial setting list of pulse train output

. . Set value
ltem 1 ltem 2 Item 3 Unit | Setting range | Factory set - -
Z axis . R axis
Programmed | Max speed (axis) kpps {0.1~100.0 50.0
operation (PRG) | Max accel (axis) Mpps® |0.01~35.00 0.5
Max speed kpps |1~50.0 10.0
Max accel Mpps® |0.01~35.00 0
Search speed kpps [0.1~10.0 1.0
Operation Home Return | Home direction Oorl 0
parameters operation Home position pulse -9999999 0
(JOB) (ORG) +9999999
Home sequence 1,234 -
.| Home mode 0,1,2 0
Home ORG mode 0,1 0
Jog Max speed (L) kpps 0.1~100.0 20
a0G) Max speed (H) kpps  |0.1~100.0 40
Max accel Mpps® |0.01~35.00 0
Motor parameters Motor Joint Oorl 0 Do not change
(MoT) (POS) :
Over travel (+) pulse -9999999 XXXK.X
Position and +99995999
coordinates -9999999
Control Over travel () pulse XXXK,X
(POS) +9999999
Pos.direction 0,1 0 Do not change
parameters Brake setting 0,1 0 Do not change
(CNT) Input/Output | Pulse out 0,1 0
(10) Pulse I/0 mode 0,1 0
Pulse width us 1,10 10
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16.3.2. Setting of Pulse Train Output Function

Table 16-34

ltem Description Setting range | Factory set

® Specify whether or not to use the pulse train output function.
0 : Not to use pulse train output function
1 : Use pulse train output function
® The pulse train output function is not activated at the time of _
Pulse out . o . . 0,1 0
shipment. Only the axes of the built in servo driver are displayed on
the program and teaching screen.
® Following procedures activates the function and pulse train output is

displayed in the screen.

® Specify whether or not to use CN7 connector as the pulse train input
unit control /0.
0 : Not to use CN7
1:Use CN7
® Proper control is normally impossible if CN7 is not used. Specify 1 .
Pulse I/O mode 0,1 0
to use CN7.
® If CN7 is used for pulse train input unit control, each eight general
I/O ports are reduced. (32 — 42) '
® See “16.2. Specifications of Signals Related to Pulse Train Output”
for details of CN7 I/O functions.
® Specify the pulse width of pulse train.

—tf—

» 1:ps ,
Puls width 10: 10us _l_l__ 1,10 10

® If the pulse width is set to 10us, the maximum frequency of pulse

output is limited to 50 kpps. Select 1 us.

Mo — .
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@ Pulse train output function setting procedure

® Get I/O parameter setting screen by referring to “11.5.2.2 Parameter Setting Procedure.”

® You can set pulse train /O function by pushing key ¥ on the brake axis setting screen of the I/O

parameter setting screen.

Figure 16-25

10-@
[External) - External control mode (Display screen:Input/Output parameters setting)

(—> ' ~
Press key 16 - f
[System] CNT/IO ® Brake axis setting screen

10-® X 0 vi . o In this state, only built-in servo-driver

[Menu] : Menu selection 1 : axes = X] ,Y| are displayed.

HRUN FIORG ElJ0G Betc

Press key

16-O \

[Menu] : Menu selection 2

SIEDT RITCH EJPAL Betc

Press|_F4_]key
16 -2 \
N—— [Menu] : Menu selection 3

FISYS ATIO FEFNC Hetc

MODE Press|_F1_|key
16-®
{System] : Initial setting mode

HJOB ATUN EIMOT FACNT

1 Press key
16-@

{System] CNT

: Control parameter
selection

HPOS HIO

L Press key

R

S

Brake setting

[A] is validated, the pulse train output axis
also be displayed. Do not set brake
on pulse train output axis.

16-© ® Displays built-in servo-driver axis
ilt- -drive
Syst CNT/IO :
}[ﬂ f:s enl . x/ o This is an example of EXC2. EXC3
will be displayed as follows:
zo Bl O X x Yl %
Pulse out 2zl 0 R 0
@‘ “A lecti 0: Does not use pulse train
s AXes selecion | tnt function.
1: Uses pulse train
16 - @) A [Oor(1] output function.

[System] CNT/IO
0

Pulse I/0 mode

16-® M

m [ 0: Does not use CN7.

[System] CNT/POS

10

Pulse width

] or

( This shows an example of EXC2. )
© When the pulse train output function

1: Uses CN7 to control
pulse train output axis.
* Set 1.

[ 0:1ps
10:10ps
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@ Pulse out parameter setting procedures

Figure 16-26 : Setting example

XX
A

¥ %
RO

X x
211

¥ %
R 1

X ¥
Z) X

¥ x
R1

® Pylse train output axis: R-axis

(1) Dual-axis built-in servo driver + single-axis pulse train output
® Pulse train output axis: Z-axis

or

X X
20

¥ X
RI1

(2) Dual-axis built-in servo driver + dual-axis pulse train output

(3) Triple-axis built-in servo driver + single-axis pulse train output

® Once the pulse train output function is activated, all axes including the pulse train output axis are

displayed. :
Example
Type EXC2 controller — Additional pulse string output axis is specified.
X 0000.00 Y] 0000.00 X 0000.00 Y| 0000.00

Z| 0000000

* The pulse train output axis is not displayed on the gain setting screen or other screens for which the pulse
train output function is meaningless (since the gain of the pulse train output axis is controlled on the pulse
train input unit).
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16.3.3. Initial Setting of Pulse Train Output

® Initial setting of the pulse train output is necessary as built-in servo driver. Procedures are same as the
built-in servo driver unit. Refer to “1 1. Initial Setting” for initialization.

® This section provides description related to the pulse train output only.

® The initial setting of pulse train output is disabled unless pulse train output function is activated (i.e., the
pulse train output axis is set to 1) in the procedures shown in “ 16.3.2. Setting of Pulse Train Output
Function.”

’

16.3.3.1. Programmed Operation Parameters

Table 16-35 : Programmed operation parameter

Default

ltem Description Units Range .
. value

Max speed ® Not related to the pulse train output. — — —

Max accel ® Not related to the pulse train output. — o — —

Max speed ® Specify the maximum speed of the pulse train output axis.
(axis) ® The speed during programmed operation is found as shown
below:
* For the VEL command, refer to “13.2.5. Program command”. 0.1to
[This set value] x VEL command value* (%) kpps 2000 |- 50.0
® [f a speed higher than 50 kpps is needed, set Pulse width to 1 in
) the setting shown in “16.3.2. Setting of Pulse Train Output

Function”.

Max accel ® Specify the maximum acceleration and deceleration of the pulse

axis train output.
(axis) P 0.01 to

® The acceleration and deceleration during programmed operation Mpps? 35.00 0.50

are found as shown below:

* For the ACC command, refer to “13.2.5. Program command”.

Finish width ® Not related to the pulse train output axis.

[This set value] x ACC command value* (%)

Fin out time ® The IPOS output of CN2 is closed for the set time of this
parameter when positioning of all axes including the pulse train 0.00to0
output axis is completed. 4 Second | 99.99 or 0.10

® For completion of positioning, see “14.5.2. Positioning Completion XX XX

Output (TPOS)” and “16.2.2.2. CN7 Signal Specification”.

@ Setting procedures

® The only difference in setting is that the pulse train output function is added (i.e., setting of the pulse ffain
output is also enabled). Refer to “11.3.1. Programmed Operation Parameters”.
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16.3.3.2. Home Return Parameters

Table 16-36 : Home Return parameters

ltem Description Units| Range FacTory
setting
Max speed ® Specifies the speed of Home Return. kpps | 0.1t050.0 | 10.0
Max accel ® Specifies the acceleration/deceleration of Home Return. .| 0.0lto
Mpps*® 0.50
35.00

Home direction | ® Specifies the direction of Home Return.

0: CCW — 0,1 0

1 CW
Home position | ® Specifies the Home position data Pulse -999999 to 0
(which corresponds to the offset value). +999999
Home ® Specifies the order of Home Return of all axes including the
sequence pulse train output. ' — l1to4 3ord
® Axes of smaller values move earlier.

Home mode ® Specifies the type of Home returning motion as shown below.

0: PROX (proximity to Home position) is not used. _ 0.1,2 0

1: PROX is used.

2: Pulse train input unit executes Home Return motion.
Home ORG ® Specifies the type of Home returning motion as shown below.
mode 0: ORG input is used. — 0,1 0

1: ORG input is not used.

* For the types of home returning motions, see “16.5.2. Home Return Function”.
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@ Setting procedures

© The Home mode and Home ORG mode setting screens will not appear unless the pulse train output

function is activated.

® The setting procedures are shown below.
(1)Refer to “11.3.2. Parameters for Home Return.” Carry out settings up to the Home sequence.

(2)On 16-@ screen, press: ¥ key to move to Home mode and Home ORG mode setting screen.

Figure 16-27

16-@®

[System] JOB/ORG
X2 Y1
Z] 3 Ri 4

Home sequence

|

16-@ [A]

[System] JOB/ORG
X0 Yo
PARY R 0

Home mode

(a]

16 -0

[System] JOB/ORG
XX Y| X
Zl 0 RJ O

Home ORG mode

v

(Max. speed setting screen)

( Selecting operaion parameter screen )

[3] : Select an axis.

{Numeric} [ SET |

[<D]

[Numeric] | SET |

® Be sure to assign 0 to the built-

in servo driver axis.

E] : Select an axis.
[o] or

® The built-in servo driver axis
cannot be specified. ltis

displayed as X.
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16.3.3.3. Jog Parameters

® Setting itemns and descriptions are the same as built-in serve driver axes.

Table 16-37 : Jogging parameters list

. - . Default
ltem Description Units Range
value

Max speed (L) | ® Specifies the jog operation speed. kpps 0.1 to 200.0 20
Max speed (H) | ® Specifies the speed when both the jog and -

peed (H) | ®Sp P 1 Dot the Jog kpps | 0.1 t0200.0 40

HIGH keys are pressed in jogging.

Max accel ® Specifies the acceleration and deceleration in jogging. Mpps? | 0.01 to 35.00 0.50

@ Setting procedure

® The only difference in setting is that the pulse train output axis is added (i.e., setting of the pulse train
output is also enabled). Refer to “11.3.2.2. Setting Procedures” in the jog parameters.

16.3.3.4. Position and Coordinate Parameters

® Set the items related to software over travel limit if necessary.

Table 16-38
ltem Description Unit | Setting range | Factory set
Pos.err.limit ® Not related to the pulse train output. - - -
® Over travel (+) : Specifies the software over
travel value in the positive direction. -9999.99
Over travel (+) | ® Over travel (=) : Specifies the software over ~9999.99
Over travel (-) travel value in the negative direction. mm or PO
" | ®See “18.3.3. Derection of Over Travel.” XK XK

® Specifies the positive or negative direction

N of coordinates of each axis.
Position direction , - Oorl 0
® For pules train output, leave this item as the
factory set.
@® Setting procedure
® The only difference in setting is that the pulse train output axis is added ( i.e., setting of the pulse train l

output is also enabled ). Refer to “ 11.5.1.2. Setting Procedures” in position and coordinate parameters.
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16.4. Programming and Teaching

® When the pulse train output function is activated, the pulse train output axis is displayed on the teaching
box screen, allowing programming and teaching. ( See “16.3.2. Setting of Pulse Train Output function.”)

® The programming and teaching procedures are the same as those of built-in servo driver axis. Refer to *
13. Programming.”

® Programming and teaching are conducted in units of pulses.

@® Example of teaching : Dual-axis built-in servo driver + dual-axis pulse train output

Figure 16-28 : Teaching

( Teaching mode (13- D screen) )

Select teaching mode screen, referring to
“13.1.2. Teaching by Entering Numetic Values”,
and press F2 key.

Point No. (00 to 399) is displayed.

16- @
-~ F Already-created coordinates are displayed.
.................. Zi------4 The initial value is xxxx.xx.

$Zl 0000000 _ Bl 0000000 * The Z- and R-axes are not displayed
BPn BEDT unless the pulse train output function
is activated.
[ F1 ||Numeric|| SET |

16- @
[Teaching] 005

T XXXKXX Y] XRXKXK

T 2 000000 Rl 00O

¥lbn  BEDT
-F2
MODE
16-® |

{Teaching] 005 edit *
K XK XX Y] XXKXX.XX
2l XOOOKKKX R DXOOKXXXK

[Numeric| [ SET | : X-axis coordinate y Built-in servo
\. 3 driver axis
(In units of mm)

[Numeric| | SET | : Y-axis coordinate

3
{Numeric| [ SET ] : Z-axis coordinate N Pulse train o
3 : output axis

[Numeric] [ SET | : Z-axis coordinate ) (In units of pulses)

* Axes may be selected with the € and P keys.
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16.5. Operation of Pulse Train Output

® Start up EXC controller and pulse train input unit.

® For the start up of EXC controller, see “10. Start Up.”
Check also the pulse train output axis for wiring.

Caution) : If the wiring has an error, alarm or unexpected system movement could
occur.

® For the start up of the pulse train input unit. follow the rules on the pulse train input unit side.

16.5.1. Operation Procedure

® Follow the same operation procedure as the axis built in the servo-driver. For details, see “14. Operation.”

® For the relationship between pulse train axis and jog key axis symbol in jogging operatlon procedure by
teaching box, see “16.1. Outline of Pulse Train Output Function and Notes.”
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16.5.2. Home Return Function of Pulse Train Output

® The EXC controller has the below-shown functions for Home Return of pulse train output.

® For the selection and setting of these function, sce “ 16.3.3.2. Home Return Parameters.”

Table 16-39 : Home Retum functions

Type Initial set item Description
Home Return speed &
R Max speed . . . - ;
acceleration/ Max accel ® Speed and acceleration/deceleration of returning to the Home position are variable.
X accel

deceleration

Home position
searching speed

® Home positions are searched for at | kpps.

Home Return
direction

Home direction

® Home Return direction may be reversed.

Home position data

Home position

® Coordinates of the end point of the home return motion may be specified. (The
home position is shifted.)
Example: If the home position data is O (factory set), the Home Return motion is
completed at the Home position. If the Home position data is set to —100
pulses, —100 is set for the end point of the Home Return motion and, as a
result, the Home position is shifted by +100 pulses.

Order of Home Return
axes

Home sequence

® The order of all axes including the built-in servo driver axis which return to the
Home position can be specified. Each axis returns to the Home position in
sequence. All axes cannot return to the Home position simultaneously. Axes of

smaller set values return to the Home position earlier.

Home Return type

Home mode
Home ORG mode

® Types of Home Return motions may be selected.

Home Return PROX | ORG Description Type
control
EXC controller ® Normal Home Return.
. Used. X Type 1
outputs pulse train motion.
to return the axes Used. ® Select this if the pulse
to the Home Not used.| train input unit cannot
- Type II
position. output the ORG (Z-
phase) signal.
® The OT (over-travel)
input signal is used
instead of the PROX
(proximity to origin)
Used. signal. This type Type HI
Not used. applies to the Home
Return motion of the
built-in servo driver
axis.
® Do not use this type
Not used. —
usually. e
EXC controller ® This type of Home Return motion applies to
outputs the HOS NSK Megatorque motor systems and EXA - -
(Home Return controller systems. -
start) signal. The
pulse train input Type IV
unit executes
Home Return
motion according
to the HOS signal.
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* 16.5.2.1. Home Return Motion Type I

® This is the normal Home Return motion based on the PROX ( proximity to Home position ) and ORG ( Z-

phase ) input signal.

@ Motor operation : (Typical operation Example 1 shown in Figure 16-29.)

(1)When the Home Return motion is activated, a pulse train is output from the CCWP output. The
motor is accelerated at the Home Return acceleration to the Home return speed in the CCW

direction.

(2)When the PROX input sigmal goes active, the motor decelerates and stops. Then, it reverses its
motion at the Home position speed.

(3)Pulse train output stops at the point where the ORG input signal changes after the PROX input
signal goes inactive (i.e., the motor goes out of the proximity area of Home position), the CLR
output is closed for 20 ms + 5 ms, and the Home Return motion is completed.

{4)Operartion sequences differ with the start point of Home Return motions. See Examples 2 to 4 in

Figure 16-29
Figure 16-29

® :Home Return start point
@ :Home Return end point

OT-* input inactive
(Over-travel area in

ORGinput [ |

PROX input active
(Area proximity to

OT+* input inactive
(Over-travel area in
CW direction)

e

1
1
1
1
)
t
'
'
|
t
1
t
1
1

CCWP* pulse
train output

speed '

CCW direction) Home position)
H 1
L./

: Home I
' CWP* pulse position
1 train output searching : |
; speed ! |
: Z !
ccw* i | 3 l
direction ;

! cw*
ﬁ direction

Z————Home Return

acceleration/
deceleration

§Home Returni

@

| @ : :
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® Timing chart ( Typical operation example 1 shown in Figure 16-29)
- Figure 16-30 : Timing chart

CWP* Home Return motion

& .t ! —
[ Pulse train : time

Y output \L N ' /

‘ on
L PROX input o | I

Q
Q
=
)

*

lr ,_ 3ms min.
Lo ORG input on [_] |—|
off ;
JF { : . 20ms =5ms

closed .
CLR output _ |

pened

*If the Home Return direction is reversed, signals are also reversed as shown below.
(‘ - CWeCCW, CWP=CCWP & OT+&0T-
L
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{ 16.5.2.2. Home Return Motion Type I

- ® Select this type if the pulse train input unit cannot output an ORG (Z-phase) signal. The Home Return
{ i motion is completed at the trailing edge of the PROX (proximity to Home position) input signal.

N @® Motor operation : (Typical operation example 1 shown in Figure 16-31)
|

(1)When The Home Return motion is activated, a pulse train is output from CCWP output. The motor
is accelerated at the Home Return acceleration to the Home Return speed in the CCW direction.

s (2)When the PROX input signal goes active, the motor decelerates and stops. Then, it reverses its

motion at the Home position searching speed.

(3)Pulse train output stops at the point where the PROX input signal goes inactive, the CLR output is
closed for 20ms + 5ms, and the Home Return motion is completed.

(4)Operation sequences differ with the start point of Home Return motions. See Examples 2 to 4 in

Figure 16-31.
Figure 16-31

@® : Home Return start point
o : Home Return end point

OT-" input inactive
(Over-travel area in

PROX input active
(Area proximity to

OT+" input inactive
(Over-travel area in

[

a
deceleration

CCW direction) Home position) CW direction)
— e
L} — N

! Home ! :
i CWP* pulse position .'
itrain output searching : :
; speed : ;
ccwr : $ [ | i cw*
direction ;\L \ ‘2@; ‘Q direction
: \ -<
Y ' Z i ome Retumn
: train output speed cceleration/

CWP* pulse Home Returni

1 >
]

™ -w .

:

'

Example 4 ‘

INmaw

o) E

.

i

N
—
'
i

S
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@ Timing chart (Typical operation example 1 shown in Figure 16-31)

Figure 16-32 Timing chart
CWP* Home Return motion
Pulse train T \l’ | I .
output \L N\ / ' ime
CcCcwp* 5 ;
~on |
PROX input off .
i . 20ms +5ms
closed 1 '
CLR output opened | |

*If the Home Return direction is reversed, signals are also reversed as shown below.
CWSCCW, CWSCCWP & OT+&0T-

16.5.2.3. Home Return Motion Type I

® This type of Home Return motion uses the OT (over travel) input signal, instead of the PROX (proximity
to Home position) input signal. Thus, the PROX sensor and wiring may be omitted.

@ Motor operation

(1)When a Home Return motion is activated, a pulse train from the CCWP output. The motor is accelerated at
the Home Return acceleration to the Home Return speed in CCW direction.

(2)When the OT- input goes inactive, the motor stops immediately and reverses its motion at the Home
put g p y
position searching speed. (OT input : Normally closed B contact)

(3)When the ORG (Z-phase) signal changes for the first time after the motor motion is reversed and the OT—
input goes active, pulse train output stops, the CLR output is closed for 20ms + 5 ms, and the Home
Return motion is completed.

Figure 16-33

[ @ : Home return start point
® : Home return end point
OT-" input inactive ) OT+* input inactive

(Over-travel area in CCW direction) ' (Over-travel area in
CW direction)

|—

)
,l
L S

ORG input

CWP* pulse
train output

Home position searching speed
cews } — l o cwe
direction \l, direction
~=—— Home Return speed
CCWP* pulse

train output L Home Return
acceleration/deceleration
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@ Timing chart
Figure 16-34 : Timing chart

CWP* Home Return motion
Pulse train T ‘L l time
output \L \ :
cocwpP* 5
ciout " i |
OT-" input off LI :
i ,_. 3ms min.
=>—1
ORG input r_l
: . 20ms +5ms
closed -
CLR output opened I

16.5.2.4. Home Return Motion Type IV

® Use this type when the pulse train input unit has the Home Return function.

Figure 16-35

| 20ms +5ms

CN7 HOS output  Closed | |

opened - - -
Home return incompletion alarm is
given if HOME input remains
inactive for 1 minute or more.
on —
CN7 HOME input g \

(1)When the Home Return motion is activated, the HOS output of CN7 is closed.

(2)When the HOS output is closed, the pulse train input unit should start the Home Return motion and
should activate the HOME input on completion of the Home Return motion.

(3)When the HOS output is closed, the EXC controller waits until the HOME input goes active. When
the HOME input goes active, the Home Return motion is completed. If the HOME input does not .
go active within a minute, an Home Return alarm is given.

* The HOS output will not be opened if the HOME input remains active. It remains closed for 20+ 5
ms after the HOS output goes inactive, then it opens. If the HOME input is inactive from the
beginning, the HOS output is closed for 20 * 5ms from the leading edge of the HOS output, then.it
opens.

* The HOME input is detected at the leading edge after the HOS is output. w. e
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16.5.3. Interpolation of Pulse Train Output

® Interpolation between the built-in servo driver axes and pulse train output axes or between the pulse train

output axes is impossible.

Figure 16-36 : Example

J

J

Pl

Speed |
X-axis 5
Bt:Iilt-in s.ervo Speed :
driver axis :
Y-axis i
Speed
' Z-axis :
Pulse train
output axis Speed :
R-axis '
A

Start point

A

End point of interpolation of
built-in servo driver axis

Time

Time

Time

Time

® The pulse train output axis outputs pulse train according to a pattern which is determined by the preset

acceleration,speed and programmed number of move pulses.

® Acceleration and speed may be set by Max speed (axis) and Max accel (axis) in “16.3.3.1. Programmed

Operation Parameters.”
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17. Memory Card Specifications and Operation

© Memory card is available as an option of the EXC controller.

® The EXC controller which has the optional memory card function differs from the standard controller in
hardware. Please specify it when ordering.

® This section describes the specification of EXC controller memory card option only.

® The memory card uses E*PROM and the back-up battery is not necessary.

17.1. Appearance
® Rack-mount type
Figure 17-1
U U A
EXC consrolter
1o
som
Fz 2LN8 1CNG
Card ready LED (green)
MoTOR2 WOTGRI * Gose on if memory card is set.

S _J

:G 2048 1sTANS Memory card insert port

Lol « With the ‘MEMORY CARD’ side facing
right, insert the card fully.
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@ Stand-alone type
Figure 17-2

Memory card insert port
» With the 'MEMORY CARD’ side facing
up, insert the card fully.

Blﬂ‘ NSK
MEMORYCARD @

'EAC”WG BOX
POWER O
_ ____
EXC controiter

/

Card ready LED (green)
* Gose on if memory card is set.

® Memory card
Figure 17-3

Direction of insertion

T WADE N JAPAN

17.2. Function

® The following functions are available in EXC controller with memory card option.
(OWRT : Write
Writes whole memorized items of EXC controller including internal parameters to the
memory card.

@RED : Read
Reads memory card contents, and writes the contents to EXC controller internal memory.

(®CMP : Compare
Compares memory card contents and EXC controller internal memory contents.
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17.3. Operation Outline

® Refer to “ 10.2. Operation Mode Selection”, set EXC controller to function mode following the sequéncs
below.

® Press F3 key in function mode. Memory card screen appears.

® By pressing F1 key, F2 key and F3 key, you can select “Write”, “Read” or “Compare” functions

ey

———

‘,,;_

respectively.
Figure 17-4
10-®@
[External] : External control mode screen
l Press key
10-@
[Menu] : Menu selection screen 1

HFRUN BIORG ElT0G Betc

17-@®

[Menu]

KEDT PTCH FIPAL Hetc

HSYS HAIO EIFNC Hetc

Presskey

: Menu selection screen 2

Presskey
17-©@
\— [Menu] : Menu selection screen 3

MODE l Presskey
17-3
[Function] : Function mode screen

FIVER RIINT EIMCD

* EIMCD is not displayed for a standard EXC controller.

[MODH Presskey
17-®
[Function] MCD : Menory card function selecting screen
— WRT : Write
FWRT FIRED EICMP —RED :Read
- CMP  : Compare

Note : Do not confuse “Read” and “Write” functions. If “Read” is executed when you

want to down load the data to the memory card from the EXC controller,
data of EXC controller will be changed to the contents of memory card. (All
data of the EXC controller will be lost.)
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@ Operation procedures

@OWRT : Write
Figure 17-5 '

/—->C Memory card screen )
F1
6 F

[Function] MCD/WRT

Write?

17-® \

[Function] MCD/WRT

Writeeses

* Press F1 key on memory card screen.
“Write” screen appears.

* The EXC controller's memory contents will
be written to the memory card when the
SET key is pressed on the “write” screen.

* [t takes about 10 seconds to write. When
finished, the memory card screen appears
again.

@RED : Read
Figure 17-6

/—>C Memory card screen )
17-@

[Function] MCD/RED

Read?

SET

17-® \
[Function] MCD/RED

Read

* Press F2 key on memory card screen.
“Read"” screen appears.

* The memory card’s contents will be copied
to the EXC controller's memory when the
SET key is pressed on the “read” screen.

» When finished, the memory card screen
appears again.

(®CMP : Compare
Figure 17-7

/—>( Memory card screen_)
.0

[Function] MCD/CMP

Compare?

17-@

{Function] MCD/CMP

Compare OK

* Press F3 key on memory card screen.
“Compare” screen appears.

* The memory card’s contents and the EXC
controller's memory contents will be
compared when the SET key is pressed on
the “compare” screen.

OK -.- Have same memory contents.
NG --- Have different memory contents.
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World-wide Manufacturing and Marketing Organization

NSK Ltd. INTERNATIONAL DIVISION
JAPAN: Tokyo Phone: 03-3779-7120

NSK CORPORATION
U.S.A.: Ann Arbor Phone: 313-761-9500

[Precision Products Division]

U.S.A.: Chicago Phone: 708-924-8000
: Los Angeles Phone: 213-926-3578
: Ann Arbor Phone: 313-761-9500

NSK-RHP CANADA INC.

CANADA : Toront Phone: 905-890-0740
: Edomonton Phone: 403-434-3417
: Montreal Phone: 514-735-5446
: Vancouver Phone: 604-229-1151

NSK RODAMIENTOS MEXICANA, S.A. DE C.V.
MEXICO: Mexico City Phone: 5-301-2741,5-301-3115

NSK DO BRASIL INDUSTRIA E COMERCIO DE
ROLAMENTOS LTDA.
BRASIL :Sao Paulo Phone: 001-269-4700

: Porto Alegre Phone: 051-222-1324

: Belo Horizonte Phone: 031-224-2508

NSK-RHP UK LTD
ENGLAND : Ruddington Phone: 0115-336-6600

NSK-RHP DEUTSCHLAND G.m.b.H
GERMANY : Dusseldorf Phone: 02102-4810

: Frankfurt Phone: 06105-21016

: Stuttgart Phone: 0711-79082-0

: Leipzig Phone: 0341-5631241-242

NSK-RHP FRANCE S.A.
FRANCE : Paris Phone:1.30.57.39.39
:Lyon Phone: 72.15.29.00
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