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1.0 SAFETY

It is the purchaser's responsibility to ensure that all local, county,
state, and national codes, regulations, rules, or laws relating to
safety and safe operating conditions for each installation are met
and followed.

We suggest that you obtain and review a copy of the ANSI/RIA National Safety
Standard for Industrial Robots and Robot Systems. This information can be
obtained from the Robotic Industries Association by requesting ANSI/RIA R15.06.
The address is as follows:

Robotic Industries Association
900 Victors Way
P.O.Box 3724
Ann Arbor, Michigan 48106
TEL: 313/994-6088
FAX: 313/994-3338

Ultimately, the best safeguard is trained personnel. The user is responsible for
providing personnel who are adequately trained to operate, program, and maintain
the robot cell. The robot must not be operated by personnel who have not
been trained!

We recommend that all personnel who intend to operate, program, repair, or use the
robot system be trained in an approved Motoman training course and become
familiar with the proper operation of the system.

This safety section addresses the following:

» Standard Conventions (see Section 1.1)

* General Cautions and Warnings (see Section 1.2)
* Mechanical Safety Devices (see Section 1.3)

+ Installation Safety (see Section 1.4)

* Programming Safety (see Section 1.5)

» Operation Safety (see Section 1.6)

* Maintenance Safety (see Section 1.7)

MRC Safety
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1.1

NOTE:

STANDARD CONVENTIONS

This manual includes information essential to the safety of personnel and
equipment. As you read through this manual, be alert to the four signal words:

« DANGER

+  WARNING

+ CAUTION

« NOTE

Pay particular attention to the information provided under these headings which are
defined below (in descending order of severity).

DANGER!

Information appearing under the DANGER caption concerns the
protection of personnel from the immediate and imminent
hazards that, if not avoided, will result in immediate, serious
personal injury or loss of life in addition to equipment damage.

WARNING!

Information appearing under the WARNING caption concerns the
protection of personnel and equipment from potential hazards
that can result in personal injury or loss of life in addition to
equipment damage.

CAUTION!

Information appearing under the CAUTION caption concerns the
protection of personnel and equipment, software, and data from
hazards that can result in minor personal injury or equipment
damage.

Information appearing in a NOTE caption provides additional information which is helpful in
understanding the item being explained.

MRC Safety
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1.2 GENERAL SAFEGUARDING TIPS

All operators, programmers, plant and tooling engineers, maintenance personnel,
supervisors, and anyone working near the robot must become  familiar with the
operation of this equipment. All personnel involved with the operation of the
equipment must understand potential dangers of operation. General safeguarding
tips are as follows:

« Improper operation can result in personal injury and/or damage the equipment.
Only trained personnel familiar with the operation of this robot, the operator's
manuals, the system equipment, and options and accessories should be
permitted to operate this robot system.

« Do not enter the robot cell while it is in automatic operation. Programmers must
have the teach pendant when they enter the robot cell.

» Improper connections can damage the robot. All connections must be made
within the standard voltage and current ratings of the robot I/O (Inputs
and Outputs).

*  The robot must be placed in Emergency Stop (E-Stop) mode whenever it is not
in use.

* Inaccordance with ANSI/RIA R15.06, section 6.13.4 and 6.13.5, use
lockout/tagout procedures during equipment maintenance. Refer also to Section
1910.147 (29CFR, Part 1910), Occupational Safety and Health Standards for
General Industry (OSHA).

1.3 MECGHANICAL SAFETY DEVICES

The safe operation of the robot, positioner, auxiliary equipment, and system is
ultimately the user's responsibility. The conditions under which the equipment will
be operated safely should be reviewed by the user. The user must be aware of the
various national codes, ANSI/RIA R15.06 safety standards, and other local codes
that may pertain to the installation and use of industrial equipment. Additional
safety measures for personnel and equipment may be required depending on system
installation, operation, and/or location. The following safety measures

are available:

+ Safety fences and barriers
» Light curtains

* Door interlocks

+ Safety mats

* Floor markings

*  Warning lights

Check all safety equipment frequently for proper operation. Repair or replace any
non-functioning safety equipment immediately.

MRC Safety Page 3 MOTOMAN



1.4

1.5

INSTALLATION SAFETY

Safe installation is essential for protection of people and equipment. The following
suggestions are intended to supplement, but not replace, existing federal, local, and
state laws and regulations. Additional safety measures for personnel and equipment
may be required depending on  system installation, operation, and/or location.
Installation tips are as follows:

» Be sure that only qualified personnel familiar with national codes, local codes,
and ANSI/RIA R15.06 safety standards are permitted to install the equipment.

» Identify the work envelope of each robot with floor markings, signs, and
barriers.

« Position all controllers outside the robot work envelope.

*  Whenever possible, install safety fences to protect against unauthorized entry
into the work envelope.

+ Eliminate areas where personnel might get trapped between a moving robot and
other equipment (pinch points).

» Provide sufficient room inside the workcell to permit safe teaching and
maintenance procedures.

PROGRAMMING SAFETY

All operators, programmers, plant and tooling engineers, maintenance personnel,
supervisors, and anyone working near the robot must become  familiar with the
operation of this equipment. All personnel involved with the operation of the
equipment must understand potential dangers of operation. Programming tips are
as follows:

* Any modifications to PART 1 of the MRC controller PLC can cause  severe
personal injury or death, as well as damage to the robot! Do not make any
modifications to PART 1. Making any changes without the written permission
of Motoman will VOID YOUR WARRANTY!

+ Some operations require standard passwords and some require special
passwords. Special  passwords are for Motoman use only. YOUR
WARRANTY WILL BE VOID if you use these special passwords.

« Back up all programs and jobs onto a floppy disk whenever program changes
are made. To avoid loss of information, programs, or jobs, a backup must
always be made before any service procedures are done and before any changes
are made to options, accessories, or equipment.

* The concurrent I/0 (Input and Output) function allows the customer to modify
the internal ladder inputs and outputs for maximum robot performance. Great
care must be taken when making these modifications. Double-check all
modifications under every mode of robot operation to ensure that you have not
created hazards or dangerous situations that may damage the robot or other parts
of the system.

« Improper operation can cause personal injury and/or damage the equipment.
Only trained personnel familiar with the operation, manuals, electrical design,
and equipment interconnections of this robot should be permitted to operate
the system.

MRC Safety
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Inspect the robot and work  envelope to be sure no potentially hazardous
conditions exist. Be sure the area is clean and free of water, oil, debris, etc.

Be sure that all safeguards are in place.

Check the E-STOP button on the teach pendant  for proper operation before
programming.

Carry the teach pendant with you when you enter the workcell.
Be sure that only the person holding the teach pendant enters the workcell.

Test any new or modified program at low speed for at least one full cycle.

1.6 OPERATION SAFETY

All operators, programmers, plant and tooling engineers, maintenance personnel,
supervisors, and anyone working near the robot must become  familiar with the
operation of this equipment. All personnel involved with the operation of the
equipment must understand potential dangers of operation. Operation tips are
as follows:

Be sure that only trained personnel familiar with the operation of this robot, the
operator's manuals, the system equipment, and options and accessories are
permitted to operate this robot system.

Check all safety equipment for proper operation. Repair or replace any non -
functioning safety equipment immediately.

Inspect the robot and work envelope to ensure no potentially hazardous
conditions exist. Be sure the area is clean and free of water, oil, debris, etc.

Ensure that all safeguards are in place.

Improper operation can cause personal injury and/or damage the equipment.
Only trained personnel familiar with the operation, manuals, electrical design,
and equipment interconnections of this robot should be permitted to operate
the system.

Do not enter the robot cell while it is in automatic operation. Programmers must
have the teach pendant when they enter the cell.

The robot must be placed in Emergency Stop (E-Stop) mode whenever it is not
in use.

This equipment has multiple sources of electrical supply. Electrical
interconnections are made between the controller, external servo box, and other
equipment. Disconnect and lockout/tagout all electrical circuits before making
any modifications or connections.

All modifications made to the controller will change the way the robot operates
and can cause severe personal injury or death, as well as damage the robot. This
includes controller parameters, ladder parts 1 and 2, and I/O (Input and Output)
modifications. Check and test all changes at slow speed.

MRC Safety
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1.7 MAINTENANCE SAFETY

All operators, programmers, plant and tooling engineers, maintenance personnel,
supervisors, and anyone working near the robot must become  familiar with the
operation of this equipment. All personnel involved with the operation of the
equipment must understand potential dangers of operation. Maintenance tips are
as follows:

Do not perform any maintenance procedures before reading and understanding
the proper procedures in the appropriate manual.

Check all safety equipment for proper operation. Repair or replace any non -
functioning safety equipment immediately.

Improper operation can cause personal injury and/or damage the equipment.
Only trained personnel familiar with the operation, manuals, electrical design,
and equipment interconnections of this robot should be permitted to operate
the system.

Back up all your programs and jobs onto  a floppy disk whenever program
changes are made. A backup must always be made before any servicing or
changes are made to  options, accessories, or equipment to avoid loss of
information, programs, or jobs.

Do not enter the robot cell while it is in automatic operation. Programmers must
have the teach pendant when they enter the cell.

The robot must be placed in Emergency Stop (E-Stop) mode whenever it is not
in use.

Be sure all safeguards are in place.
Use proper replacement parts.

This equipment has multiple sources of electrical supply. Electrical
interconnections are made between the controller, external servo box, and other
equipment. Disconnect and lockout/tagout all electrical circuits before making
any modifications or connections.

All modifications made to the controller will change the way the robot operates
and can cause severe personal injury or death, as well as damage the robot.
This includes controller parameters, ladder parts 1 and 2, and I/O (Input and
Output) modifications. Check and test all changes at slow speed.

Improper connections can damage the robot. All connections must be made
within the standard voltage and current ratings of the robot I/O (Inputs
and Outputs).

MRC Safety
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Turn this page for figures of the
YASNAC ERC operator’s panel and

the teach pendant.

’A .

This manual illustrates graghically the basic operation
procedures for MOTOMAN robots, as shown below.

» Job creation » Playback »

.Refer to the standard Operator’s Manual and Maintenance
Manual, respectively, for details.

® Related Publications

* Motoman Series with YASNAC ERC CONTROLLER
OPERATOR'S MANUAL(TOE-C945-100)

* YASNAC ERC MAINTENANCE MANUAL(TOE-C945-130)

CONTENTS
* POWER ON /4

* JOB CREATION
* Teaching Preparation /6
* Teaching Operation /8
e Matching First Step and Last Step /12
* Checking Step Operation /14
* Teaching Unlock /15
e PLAYBACK
* Playback Preparation (Master Entry) /15
* Playback Preparation (Display of Job Text) /17
* Playback Operation /18
* POWER OFF /19




Keep this page unfolded while performing key operation.
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Now, here you are in front of the operator’s panel.

L n Turn the power supply - -
How to use the switch on the control
Operator’'s Panel. panel to ON position. %
&
8; Executing system diagnosis
08
10
il
12
;
s “
Executing memory test n
is displayed on CRT. I
When the power is turned on, %é J
all the lamps on operator’s

panel and teach pendant blink

momently during memory @ l F1 I {Fg] l F3 J [ F4 I l ;:5] IE’

test.

12345678901 2345678901234567890 123456 76901 2345678901 234567890 1234567890 W
0L PLAYBACK MODE ACTV—JOB:ASSY-001 L:0012 S:008 ON STOP
02 1987/05/14 0892 == mwm-mmomomme-meooZemesmlon
]
o
0
08
0
08
"
10 Y ASNAC ERSGC
) 12
When the numerical value 13
- 13 ROBOT MODEL : MOTOMAN L 1065
becomes O, mergorg test 1s 18 SOFT VERSION: 07A (E) —002. 56/2. 56
and ERC system 18 APPLICATION : ARC WELDING
completed Y 19 ==> Push SERVO POWER ON Key
starts to operate. gtl)
Then the display on the 2 | o || Position | [ File | [Diagnosis| [Masterdob |

right appears.

(<] [r] [re] [rs] [Fe] [re] [0




POWER ON

Depress SERVOPWER key.

How to use the
Operator’'s Panel.

« The servo power is turned on.

OPERATOR’'S PANEL TEACH PENDANT

Working together hand-in-hand !
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How to use
Operator’s Panel

TEACHING
PREPARA-

TION

* The key lamp

will light.

Depress

Depress key

- The display on the right
appears.

01 TEACHING MODE ACTV-JOB:ASSY-001 L:0012 S:008 ON STOP
02 1987/05/14 09:32 —-~-- -~ e ool

EDIT-JOB:ASSY-001 L:0012 S:008

Y A S N AC E R C

ROBOT MODEL :MOTOMAN L 106S
SOFT VERSION:07A(E)—002. 56/2. 56
APPLICATION : ARC WELDING

LRI SERIRKRER

%g ==> Set operating item.

% [Teach-m l

| [ mew iab | [Other job] [Master joo] =

] (7] (] (=] (=] (] [

WA

123456789012345678901234567890 123456789012345678901234567890 1234567890
0] TEACH MODE ACTV-JOB:ASSY—00) L:0012 $:008 ON STOP
02 1987/05/14 09:32 === == == === - ——mm———mmmmm oo
03
04
05
06
07
08
09
:(IJ Y A S N A C E R C
12
i
15 ROBOT MODEL :MOTOMAN L 106S
|(75 SOFT VERSION :07A (E)—002. 56/2. 56
:8 APPLICATION : ARC WELDING
19 ==> Set operating item.
20
21
2 S | B | . TN |

@IHI [F2| |[F3| |[Fa

| [rs] [&]
(o

123456789012345678901234567890 12345678901 2345678901 234567890 1234

TEACHING MODE  ACTV-JOB:ASSY—00I L:0012 S:008 ON STOP
'?fé’mf{é‘r 09:32 ~-—o—-- ool CLlTL

EDIT —JOB:ASSY—001 L:0012 S:008

JOB TOTAL : 5 MEMORY : 856 byte REMAINS:32004byte

POSITION : 105 point REMAINS: 2199 point
NO. JOB NAME POSITIONS PROG. DATE/TIME PROTECT SAVE
00001 : SAMPLE-1 107(  7)1987/04/16 10:37 DONE
oooog : SAM;EE—g 123( 3)1951;04523 14: 15 DONE
00003 : - 2. 987/04/23 14:

: iﬁ" ~001 5255 233}951/05/14 4%
00005 : ASSY-002 178(  6)1987/05/11 9:30  on

SR=cBRINFREII2
—

19 ==> Enter new job name or number.

gé ABC-ABC Page . Page ' | —

& [+ (=] (=] (=] [ )
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JOB CREATION

m 1f using number key, « If signals are inputted, depress [E]key and
' _Exit - key appears. After depressing
How to use the depress key.
Operator’s Panel.

key, depress Rl key.
F5

TEACHING
If the job number is wrong,depress @ key

PREPARA- to register the job number again.

TION Another method is as follows. Depress key,

and | Back Space | key appears. Then depress
Back Space| key to register the job number again.

-~

DATA
0} TEACHING MODE _ACTV-JOBASSY—001 L0012 Si008 ON_STOP
JoB LisT %2 i —JOB:ASSY—001 L:0007 S:004

JOB TOTAL : 5 MEMORY : 856 byte REMAINS:32004byte]
POSITION : 105 point REMAINS:2199 point

B
S2RIKIRBT

NO. JOB NAME POSITIONS PROG DATE‘TIME PROTECT SAVE
00001 : SAMPLE-! 107¢ 7)1987/04/16 10:37 DONE
2 :l %g : SAMPLE-2 123 ( 8)1987;04;23 14:12 DONE
: — 123 8 1987 04 23 14 12
3 12 00004 : iASgiY—'&l 3252 203

13 00005 : ASSY-002 178 ( 6)1 987/0 lI 930 on

LG
=]
<]

8
19 ==> Enter new job name or number.

2
%luIABOA Bgl [ ] Page . Page * | —

[@] [Fr] [F2] [Fs] [re] [s] []

For the job name, the following number of
the character is available:

Half-size — 8characters

Full-size — 4characters

CANCEL| | # | |ENTER

[

Teach lock -
Depress key_ 12345678901 2345678901 234567890 1234567890 12345678901 234567890 1234 ‘l
01 TEACHING MODE  ACTV-JOB:ASSY—001 [.:0 : y
@ I 093 _ACTVZJOB:ASSY 001 1:0012_ S:008 ON_STOP
JOB EDIT-JOB:123 L:0000 S:000
345 %ESTEP AINSTRUCTION
for personnel safety. % o001 END
08
08
10
11
12
. 13
The new job name (or 14
number) and its text is Jlg
displayed on the CRT. 17
. 18
19 ==> Set operating item.
20
22 !Tach-]ock New job Other job' lMasler job J
;

«. TEACH MODE in the
display changes to TEACH
LOCK and its characters blink.

[ (] (] (=] (=] (=] )
\\
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JOB CREATION Is the numbering completed ?

Then, hold the teach pendant, and stand in front
of the manipulator.

Are you sure that you are outside the operation
envelop of the manipulator ? Are you sure that
there is no danger ?

How o use the EJ Depress key. - The lamp will light.

Teach Pendant. » The following display appears on the teach
pendant and the operation is possible.

TEACHING ( )

OPERA-
TION

ERC
EI: = 000 NOP jP]
coorD  manspD MQEON

O JoNT (3 FST [J—JowT
OeaWe [ MED CO—inv
O ro0. [ stw 3N c0R0
CJ USER

COORD

enaBLe|| [ 2l )| miGh
™ ] EXT PO

=)
SPD
E Depress L&‘%‘ ] key to set *» Speed changes FST - MED— SLW everytime

the speed at “high”. depressing key. If three lamps are lit, the

manipulator starts inching.

—

- If axial operation is performed with depressing

key, the manipulator moves at highest

speed with manual operation.

Now let's see what the manipulator will do.
Let’'s watch the operation of each axis.

S)i+ S-axis(Rotation)

Y

m Depress the operation key
of each axis, one by one,
to move the axes of the l
manipulator.

+ .
L+ || L—axis(Lower arm movement)

IUZ++J U-axis(Upper arm movement)
» User Coordinates for link, —
rectangular, or cylindrical R’i ] R-axis(Rolling)

tools are selected each time

X-
[
Y-
L-
Z-
U-
-_—
X
R-|
==
) y
the |‘ooonn' key is depressed. B-
=
z
T

B-axis(Bending)

I

T—-axis(Turning)

Did the manipulator move as intended ?
—8—



JOB CREATION

Now, let’s try teaching. Is the lamp on ?
Teaching cannot be done without this lamp on.

How to use the
Teach Pendant.

r' L
Torch Position on Welding
(Step 1to Step 3) .

STEP 1

o el
1k

m Let the manipulator
move to a start point by
axial operation.

(STEP 1)

This is the
start point
(step 1).

Depress [ %;g] key and depress

ft |
+ }key to set the speed at “ 50%". ﬁ%\

ON

NOTE
Then depress |recon|| key. Determine the start point considering the

workpiece position.

For joint motion, after _ L _
+ If motion type is joint, the following

depressing | "%l key to light display appears on the teach pendant.
\.”fg;(sm Step
the -’ lame. ] [ [s[o[ [ ToloTal ]

* If motion type is linear or circular,
depress ||recor key. the following display appears on
the teach pendant.

Step
7] 1 I7[s]o]. [o[m[m[/[s]
+ Eight speed(1 to 8)steps are selectable.

(When depressing kev, speed increases.

When depressing

ENABLE <Link
| —] 001 TLO MOVJ motion

—

|
The numeral increases by “1" each time

the key 1s depressed.{Up to 999 steps

key, speed reduces.)

are available.)

Let the manipulator move to STEP 1
the point near a welding
start point by axial operation.

(sTEP2)

m Depress [RECO‘*D] key. * The following display appears on the teach
- pendant.

(0lof2] [T[L]o] [m[ojv]J]

Step Tool Data Instruction

)



JOB CREATION

How to use the
Teach Pendant.

Let's continue the teaching.

m Let the manipulator move

to a welding start point
by axial operation.
(STEP3)

SPD

Depress [ FLay ]key.

Then, after depressing

orr || key to set the speed at

“12.47%", depress @)key.

Let the manipulator move
to a welding end point by
axial operation.

(STEP4)

Depress |jrecomo } key.

For linear motion, after

depressing [|*9 key to light

MOTION
TYPE

the 57°" lamp,

M CiRo

depress ‘ neconv]key.

MAN

Depress [@ ]key to set

the speed at FST.

— 10 —

m Depress Ep‘é‘ ]key to set the speed at MED. l__”_}““;g’:’o
«The 3 meo lamp will be lit.
STEP 1 65 siw

* The following display appears on the teach
pendant.

[ofo[s] [T[r]o] [m[o[v]J]

* Between the welding start point(STEP 3) and
end point(STEP4), let the manipulator move
arbitrarily to avoid contact with the workpiece.

STEP 1
STEP 2
STEP 3
\

STEP 4

* The following display appears on the teach
pendant.

[0j0]4] [T[L]O][ [M]O]V]L] Link motion

MAN SPD
N7
] FsT
« The [J MED lamp will be lit.
O sww



JOB CREATION

Let the manipulator move

How to use the away from the welding end
Teach Pendant. point by axial operation. STEP 1
(STEP 5)
STEP 2
Depress[%’;;g]key. * The following display appears on the teach

—_—

After depressing || - ]Key o Pendant.

setthespeedat"%T‘%”, !01015‘ lT‘Llol WLOIV“[
depress REconD]key.

Let the manipulator

return to the point near STEP 1
the start point by axial
operation.
(STEP6)
Depress[nscono]key. * The following display appears on the teach

pendant.

ofofe] [rirfo] Twfo[v]J]

This ends the basic teaching operation.

—11 —



JOB CREATION

First, return the manipulator from the last step
(step 6)to the first step(step 1).

Teach Pendant.

How to use the Depress TDDR]key. Ve j

MATCHING Depress orF [< } 5;} keys. VBRI
FIRST STEP simultaneous|y.u,_ Bi: Y 000 NOP

AND
LAST STEP .

MOTION
TYPE

COORD MAN SPD
DTIONT [ FST  (JeJomt
00" O MED [J—Lwe
O oot O stw 3crol

key ¢ O user

llGE [
M EXT COORD;
AXES

« If displayed step is different from
ENABLE car -
pa 0 TLO MOVJ the actual position of manipulator,

1 001 blinks.
B

Depress

Next, operate as follows while watching the movement

of the manipulator.

ONT—HOLD—START

m Continue depressing = H l I key until the manipulator returns
STEP — +{BWD — FWD@

to the first step (STEP 1).

Does the manipulator return to the first step ?

— 12—



JOB CREATION

When the manipulator returns to the first step (step 1),
let’s match the last step (step 6) with this first step.

The manipulator moves in sequence from step 1to step 6 and then from
How to use the step 6 back to step 1.

Teach Pendant. If these positions are different, alter step 6 to the same position as step 1
for efficient operation.

.
(FIRST STEP) 8 6 (LAST STEP)

After depressing Aoon]key, depress| 5. lkey three times,

and the last step (STEP6)
of a program is displayed on CRT.

[ofofo] [NJoJP] | [ | | |once

[ofof6] JE[N[D] [ [ [ [ Juwice

loJof6] [T[L]o][ [M[O[V]J] three times

Blinks

Depress|_=/lkey.

Depress|coni key.

With the above, the first step(step 1)and
last step(step 6)will be at the same position.

— 13—



JOB CREATION

Next, check if the taught points are correct.

How to use the m Depress ADDR] key.

Teach Pendant. =
DepressL0 <= I+

CHECKING
STEP ‘ _
OPERATION keys simuitaneously. = 000 NOP

ERE .

COORD  MANSPD MIpeN
+ T IoNT 3 FST O—JoNT

Depress | oy || Key- Dea™e O MED Q-
I 1000 O stw OAcro
O USER

& .
[ojof1] [r[Ljo| [M[o]v]J] [T[:JSJ“GH =)

{ SPD || [|COOR0)|]| sPo
PN —
T[X- X+ % ;\]4
s-Jlls- Jj rl R
2|y- Y + “v TS
L-filL+ )é—l B):—
Sz Mz {2 Z)°
U-ffjlu+ T-illT+

Next, operate as follows, while watching the
movement of the manipulator.

START

m Contiue depressing . Depress@ key until the manipulator
CONT—HOLD—START
T+ ( ] . moves from step 1 to step 2, When the
{ ] L key until manipulator stops its motion, depress
STEP — +«<BWD| — [FWD @ again to move to each subsequent step

up to step 6.

» Operation speed can be changed by
changing the data of teach pendant.
At first, select lower speed e.g.“MED”.

ONT
Hold down the @ key, when

[fwo
key is depressed, the manipulator

the manipulator moves
from step 1to step 6 .

continues to operate, after once
confirming the locus with low speed,
perform this operation. (When the
manipulator moves to the step of
more than 25%,1t operates with
in—guard-—safety speed.)

— 14 —



Is the teaching OK ?

Let’s release the[lock]before moving on to the
next operation.

PLAYBACK

How to use the
Operator’'s Panel.

TEACHING
UNLOCK

L

Depress |"n"l| key.
EE Depress {or-| key to

unlock the teach lock.

* The ENABLE lamp is turned off.

* The following display appears on the teach
pendant.

L[ [ [ [rfolefk]~

(0[]

» The following display appears on the teach
pendant.

L [ [ [rfo]e[k]—[o[F[F]

et’s start playback operation.

How to use the
Operator’s Panel.

PLAYBACK
PREPARA-

TION
Master
Entry

m Depress key
-Fs

Store

Depress key.

F4

— 15—

pr—

12345678901 2345678901 234567890 123456789012345678901234567890 {234

0l TEACHING VODE ACTV-JOB:ASSY-001 L:0012 S:008 ON STOP
02 I987/0.‘)/l)2_r :32

03 JOB EDIT—JOB:123 L:0007 S:007
04 LINE: STEP INSTRUCTION:  PROGRAMED TOOL : 00
05 0000 NOP
06 0001 lX]l MOVJ VJ=50.00
07 0002 002 MOVL V=800.0
08 0003 003 MOVL V=500.0
09 0004 MOVL V=800.0
10 0005 005 MOVL V=800.0
110006 MOVL V=800.0
12 0007 007 MOVJ VJ=75.00
13 0008 END

19 ==> Set operating item.
20

% ITeach»lock J L

J l New )ob| Other job Master job{ —

(<] [r1] [re] [ro] [ra] L @

0l TEACHING MODE ACTV-JOB:ASSY—00i 1.:0012 S:008 ON STOP

02 1987/05/I4 09:32 —- - eeo o mme e —e o
03 JOB TEXT EDIT-JOB:123 $:007
gg l(il)ONOE: STEP: INSTRUCTION: PROGRAMED TOOL 00
06 0001 001 MOVJ V=50 .00

07 0002 002 MOVL V=2800.0

08 0003 003 MOVL V=500.0

09 0004 004 MOVL V=800.0

10 0005 005 MOVL V=800.0

110008 MOVL V=2800.0

12 0007 007 MOVJ VJ=75.00

13 0008 END

19 ==> Select either record or call for the master job.

LI [ o

z |

cal |

@ 7] () =] (] 2]
\\




PLAYBACK

Move the cursor with
H ¢ the 12345678901 2345678001 234567890 12345678901 245678901234567890 1234 T
ow 1o u,se P | CURSOR 01 TEACHING MODE _ACTV-JOBASSY-®01 LA00I2 Si008 ON_STOP
Operator’s Panel. @ JOB LIST EDIT—JOB:123 10007 5007
05 JOB TOTAL : 6  MEMORY :963byte REMAINS:31897byte
k % POSITION :112point REMAINS: 2192 point
eys. B8 No.  JOB NAME POSITIONS PROG DATETINE PROTECT SAVE
09 0000] : SAMPLE 107C " T1981/04118 10:37 DONE
10 00002 : SAMPLE— 193¢  8)1oav/ou/ss 1aay DONE
L 00003 : SAMPLES3  j23(  8)ig87/04/23 I8:12
1200004 : ASSY—00 3350  2051987/05/14 9:00
13 00005 : ASSY—002 178 ¢ 6)1967/05/11 9:30  on
Cursor 00008 : 123 107 (  7)1967/05/14 9:32
16
17
18 )
%8 ==> Cursor on master job.
2)
22 ABC-ABC Page * Page | | —
[<] 2] [>]
Depress |enten| key. r
12345678901 234567890 1234567890 12345678901 2345678901 234567890 234
0 TEACHING MODE _ACTV-JOBASSY-00: 10012
02 1987/05/14 09:32 —-MASTER JOB:12
© J ST EDIT-JOB:123 L:0007 S:007
05 JOB TOTAL : 6, MEMORY :963byte REMAINS:31897byte
gg POSITION :112point REMAINS :2192point
08 NO. JOB NAME POSITIONS PROG DATE/TIME PROTECT SAVE
08 0000 : SAMPLE-1  107( ~ 7)1887/04/16 10:37 on  DONE
PR o pEAedR T ow
: n 1987/04/23 14:1
12 000t | xEMLE B SRR R
13 00005 - ASSY-002 178(  6)1887/05/11 $:30  on
Cursor e ;128 107(  7)1887/05/14 9:32
18
i
18 ==> Set operating item.
20
21
22 Teach-lock New job | |Other job| [Master job

& [ (2] (%) [ [ [0
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PLAYBACK -

Now, let’s move the manipulator from the beginning.
Check that there is no one near the manipulator.

Depress key.

How to use the
Operator’'s Panel.

PLAYBACK
PREPARA-
TION

Display of

JOb teXt - 0! TEACHING NDOE Acrv-JoeAssv-om .:0012 S:008 ON STOP
02 i987/05/14 09:32 ~~MASTER JOB:I23--m-cmocooooanlol
g JOB LIST Eorr—Joe xza L:0007 S:007
05 JOB TOTAL : 8  MEMORY :963byte REMAINS:31897byte
g POSITION : 112point REMAINS: 2192point
08 NO. JOB NAME POSITIONS PROG. DATE'TIME PROTECT SAVE
09 00001 : SAMPLE-I 07(  7)1987/04/16 10:37  on DONE
:? ooooma : SAM'F;‘LE-Z ng< 8 31987/04/23 14:12 DONE
: 31981704720 14:12
1200004 : ig'yv-'ﬁ 5255 20;1931/3 5/14
13 00005 : ASSY 178(  6)1987/05/11 930 on
Cursor 00008 : 107 ( 7)1987/05/14 9:32

;8 ==> Select display menu

2 oo ] [P ] e ] (D] raseion]

@I_F}\[le [F3] | Fa) ]Fs]@

N

* The display on the
right appears.

12345678801 2345878901 234 56 T880 12345678901 2343678901234 567490 1234 T
0! TEACHING VKDE ACTV- JOABSY—G]I .:0012 S:008 ON STOP

02 1987/05/14 09:32 --MASTER JOB:{2)-~--~--c-ccowcmmanan
6 JoB TEXT EDIT-JOB:12

04 LINE: STEP: INSTRUCTION: PROGRA\1ED TOOL 00
05 0000 000 NOP

08 000l 001 MOVJ VJ=50.00

07 0002 002 MOVL V=3800.0

08 0003 003 MOVL V=500.0

0004 004 MOVL Ve=800.0

10 0005 005 MOVL Ve=3800.0

{1 0006 006 MOVL Ve=800.0

120007 007 MOV) VJ=15.00

13 0008 END

©
]
[]
v

2 [ [re | [P | Pmos] (s ]

—

(<] [r1] [e2] [rs] [re] [es] [B]
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PLAYBACK

Now, let's move the manipulator from the beginning.
Check that there is no one near the manipulator.

How to use the
Operator’'s Panel.

PLAYBACK
OPERA-

TION

Depress :% key.

Depress :]% key.

START

m Push button.

« The key lamp will light.

- The key lamp will light.

* The START button lamp will light,

and the manipulator moves.

Did the manipulator move from step 1to step 6 and

stop, just as it was taught ?

— 18 —



POWER OFF

Always turn off the power when ending the operation.
If you want to continue the teaching operation, start
again from the “Teaching Preparation” on page 6 .

E STOP

How to use the m Push

Operator’'s Panel.

button. * The servo power is turned OFF.

POWER

OFF

QN * The power is turned off.
OFF@:

Turn the power supply
switch to OFF.

Now the basic operation is completed.

Always at your service!

— 19—



YASNAC ERC

CONTROLLER FOR INDUSTRIAL ROBOT MOTOMAN
BASIC OPERATOR’'S MANUAL

TOKYO OFFICE Ohtemachi Bldg, 1-6-1 Ohtemachi, Chiyoda-ku, Tokyo, 100 Japan
Phone (03} 3284-9111, -9145 Telex YASKAWA J33530 Fax (03) 3284-3034

SEQUL OFFICE Seoul Center Bldg, 91-1, So Kong-Dong, Chung-ku, Seoul, Korea
Phone (02) 776-7844 Fax (02) 753-2639

TAIPEI OFFICE Union Commercial Bldg, 14F, 137, Nanking East Road, Sec 2, Taipei, Taiwan
Phone (02) 507-7065, -7732 Fax (02) 506-3837

YASKAWA ELECTRIC AMERICA, INC. | SUBSIDIARY

Chicago-Corporate Headquarters 2942 MacArthur Blvd. Northbrook, lllinois 60062-2028, U.S.A.
Phone (708) 291-2340 Fax (708) 498-2430

Los Angeles Office 7341 Lincoln Way, Garden Grove, California 92641, US.A.
Phone (714) 894-5911 Telex (230) 678396 YASKAWAUS TSTN Fax (714) 894-3258
New Jersey Office 30 Two Bridges Road, Fairfield, New Jersey 07006, U.S.A.
Phone (201) 575-5840 Fax (201) 575-5947

MOTOMAN INC.

Headquarters 805 Liberty Lane West Carroliton, OH. 45449, US.A

Phone (513) 847-6200 Fax (513) 847-6277

YASKAWA ELECTRIC EUROPE GmbH : SUBSIDIARY

Niederhochstadter Strafe 71-73, W 6242 Kronberg-Oberhochstadt, Germany
Phone (06173) 640071, 640072, 640073 Telex 415660 YASE D  Fax (06173) 68421
YASKAWA ELETRICO DO BRASIL COMERCIO LTDA. : SUBSIDIARY

Av. Brig. Faria Lima, 1664-cj. 721/724, Pinheiros, Sao Paulo-SP, Brasil CEP-01452
Phone (011) 813-3933, 813-3694 Telex (011) 82869 YSKW BR Fax (011) 815-8795
YASKAWA ELECTRIC (SINGAPORE) PTE. LTD.

CPF Bldg, 79 Robinson Road No. 13-05, Singapore 0106

Phone 2217530 Telex (87) 24890 YASKAWA RS Fax (65) 224-5854

7 YASKAWA ELECTRIC CORPORATION

TOE-C945-160C
© Printed in Japan May 1992 87-7 1T <&



INSTRUCTIONS
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OPERATOR'S MANUAL
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Before initial operation, read these instructions thoroughly, and retain for future reference.
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This manual consists ofl Basic Operation ] and [Applied Operatioﬂ.

LBasic Operation | is summarized each key function, operation of “Main power ON ® Teaching

= Play back ™ Main power OFF”, movement of manipulator, etc.

IApplied Operation] is explained the job edition in operator’s panel and teach pendant, data stor-

age, diagnosis operation, etc.
Become thoroughly familiar with this manual, and utilize it for active operation of Motoman

series.

[RELATED MANUAL |

YASNAC ERC (KAE—C945—100)

YASNAC ERC
Maintenance Manual (TOE—C945—130)

Motoman Series
Basic Operator's Manual (TOE—C945—160)

For Each Application
Motoman Series
Operator’s Manual (TOE-—(C945—161)

On the next page, YASNAC ERC {
Operator’s panel and teach pehdant'"
are illustrated. : ‘, j

Please read this manual by opening -
the page. It will be convenient if you -
find the key position. '



Keep open this page to visualize the key position.

® ®
(o TR o)

o | o B 1 [ 0] [ [ 0 o o
" NNNNNNN DATA
nio
o880
CURSOR .u
00 808
Do 2% 6
&
YASNAC
PUSH ERC YASNAC ERC
® ® Operator's Panel
q: O +t+F+t A+ A+ ﬁ
COORD mseo”?Jp‘E’“
[ onT g FST @—sowT
N
-

Teach Pendant
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1. 1 POWER SUPPLY SWITCH ON CONTROLLER

Main power switch is provided on the front door of controller.

_vasvac ERC

T

(MAIN POWER SWITCH)

otD ON
<3

7
|
ol —

&

OFF ,,

¢ Turn switch to ON ;
control power is supplied to
YASNAC ERC controller.

* Turn switch to OFF ;
control power is cut off in
YASNAC ERC controller.

PR IRLN

Fig. 1.1 YASNAC ERC
Controller
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1. 2 OPERATOR’S PANEL KEY FUNCTION

® ®
(© LR o
CRT DISPLAY is constructed so that data can (
be seen easly.
* 9-inch CRT display
¢ 22-lines, 32 characters

(66 characters in half-size character)

L

oL B [B] (] [7] [=] [] [ g ®

FLAT KEYS arranged according to their func- ®
tion.
* Control keys for manipulator operation

FUNCTION

(Servo power, start, hold)
* Keys for display switching and data input/

edition
* Soft keys for interactive operation CURSOR

o

»

>
E t
2
5
i

»

-

>

4]

e

AL l-1-1-
[« fo]~fo]-]
(:]-]o]-]-]
3

§

El

ﬁl

I

@)

~

o

AUXILIARY PANEL is the following parts. Eﬁﬁ
PUSH
® ®

IN;ERNAL AUX. PANELC ACI00V 0. 54 e ;:);:V.;!‘i)R\RE%:\.\ (FS[F"FT L%C’fg‘

* Receptacle of 100 VAC power (for floppy) P 525 ECOVERY ]

* Connector for floppy and personal computer = a o

connection (D-SUB connector) - ®
* Overrun recovery switch
 Edit lock with key (Memory protect) Optional

Fig.1.2 Operator's Panel

NOTE
If operator’s panel is not operated for more than about 10
minutes, the CRT display brightness automatically lowers
in order to prevent deterioration of the CRT display.

| can operate
easily these keys.
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1.

2. 1

START

HOLD

Pushbuttons

Cuts only the servo power to the manipulator and stops it immediately.

The SERVO POWER key lamp m is turned off and CRT display will show a message.

This switch is locked by pushing it and released by turning it in the direction of the arrow.

Depress SERVO POWER key to supply the servo power again.

Starts the manipulator automatic operation in the PLAY mode only.
If the start from operator’s panel is prohibited, an error will occur.

When the automatic operation is possible, the START lamp remains lit.

Stops temporarily manipulator motion in any mode.

HOLD lamp is lit while HOLD pushbutton is depressed.
Start and axis operations cannot be executed.

If the lamp is turned off by releasing the pushbutton, the manipulator remains at stop
until the next starting is designated.

In the following cases, HOLD lamp is lit automatically to indicate that the system is
on HOLD.

¢ HOLD operation on the teach pendant.

* HOLD signal is received through special input.

¢ HOLD requirment from external computer in the REMOTE mode.
* During welding.

— 18 _



1. 2. 2 Flat Keys

[SERVO POWER : Turns on servo power. |

Lights when servo power for all axes is turned on.
To cut off it, depress key.

[MODE : Executes automatic operation by teaching, playback, external reference. The selected ]
key lamp is lit.

[~ Enables automatic manipulator operation of the taught job.
-PLAY
- Enables axis operation on teach pendant and editing operation on the operator’s
TEACH

panel.

If EDIT LOCK is set, only axis operation is possible and the data cannot be changed.
[~ Enables automatic manipulator operation by the designation through an external
computer.

This key does not respond in a standard system.

[CYCLE : Selects operating method in playback for specified job.]
= ] Operates the master job repeatedly.
AUTO Except for master jobs, manipulator executes the job once and stops.

- | Operates the selected job once.

Operates one step of the job each time the STEP key is depressed.
STEP

— 19 —



1.

2. 2 Flat Keys (Cont’d)

[ FUNCTION : Changes the soft key labels shown on CRT, and calls up the desired labels.]

"&sp’ Calls up the soft key labels to select CRT display (display text).

- Calis up the soft key labels for data editing.
This key cannot be used when EDIT LOCK key is set on sub panel or when the display is

for any function other than edit operation.

- Calls up the soft key labeis to select floppy disk operation display and optional
l om function display.

Normally this key is not used.

[CURSOR]
n Moves the cursor on the CRT display in the direction of the arrows.

== When nn keys are depressed simultaneously, the cursor is placed on the upper —left

portion of the display.
The size and movable sphere of the cursor are determined previously depending on each
display.

[DATA]
nn inputs numeric values when soft key label for numeric input is displayed.

L]

Minus for assigning a negative number

CANCEL Cancels erroneous input data or error status with message.

Reserve key. When the characters are input, inputting as character #, is possible.

[+

— 20 —



Designates the execution of each process for search or editing operation of data.

By depressing this key, the data inside the input buffer line are registered, modified,
or inserted the cursor position..

If this key is depressed while a character display appears, the characters designated by the

cursor will be input in the input line. To release character input, depresssoft key.

[CRT OFF]
- Deletes the display on CRT. The deletion is released by depressing this key
OFF again and the previous display reappears.
[SOFT KEY]
Corresponds to the function of soft key labels at the bottom of the CRT display.
[F2] [¥e]
> Calls up the next five soft key labels of the same level while the “— " symbol
appears at the lower right portion.
4 Calls up the soft key labels one rank higher than the soft key being displayed.

If this key is depressed before] ENTER |key is depressed, the input operation will be disabled.




1. 2. 3 Sub Panel

OVERRUN
RECOVERY

O

@®

RS232C

[ 1®

AC100V 0.5A

o

o

a

(Optional)
Prohibits the editing operation from the operator's panel or teach pendant at ON

position. At this time, Key cannot be operated.

This switch is used with a key. The key can be pulled out at ON position.

Even if EDIT LOCK is set, the data is saved in a floppy disk.

Releases momentarily the overrun status (OT—LS : when overrun limit switch is
operated) while this key is depressed.

If the servo power is turned ON again at overrun status, depress “ SERVO" key while
holding down this pushbutton. Then overrun status can be avoided by axes operation on the

teach pendant.

If this pushbutton is depressed when OT —LS is not operated, servo power is cut off and an alarm occurs.

Transmission (D—SUB) connector for floppy disks.

By using an option function, connection with a personal computer is also possible.
However, the personal computer models and functions that can be accessed are limited.
Contact your Yaskawa representative.

Power for floppy disk. This cannot be used for any other purpose.



1. 3 FUNCTION OF TEACH PENDANT

Sl Display for contents of registration and
setting

B A e i e A A

COORD  MANSPD MvpoN m

W[ JONT R FST @E—JONT
Wi

moa Y =8 MED m-—-wn

@8 ¢ 7oo. @B Stw ERNCIRO

@R USER

\

-
EXT HIGH
AXES

|} MAN
spD || JOOORORE seo

Manual operation section

— -+ _ Check section of locus
o[l Il on ] =i

iom—uom-—sum /

STEP — - [Fwo>

Registration and edit section of reference

MODIFY

Fig. 1.3 Teach Pendant

You have
many functions,
don't you?




1. 3 FUNCTION OF TEACH PENDANT (Cont'd)

Teach pendant enables the operation of the manipulator and teaching of the loci. Teach pendant has
eleven service keys as shown below. The lighting key is effective.

* Registration as moving reference

Specify to register moving reference.

SPO
* Registration for reference related to Motoman movement

Specify to register timer reference.
Specify to register tool reference.

Specify to register reference point.

------ Specify to check output status and simulation.

. Specify to register reference according to application.
f.2

(Basic Operation of Service Keys

Lit
Depress any
service key. ——> o) ——> |

[ Displays the data] [The specified reference will ] [After depressing| RECORD |key, ]
on teach pendant. be registered or altered. ADDR |key lamp will light.

_ y
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w
—h

ENABLE

Manual Operation Section

Enables operation on the teach pendant while the ENABLE key lamp is lit.

TEACH ﬂ[ — }ﬂ

=
oMl FHt+F A+
PENDANT =

|

A

When key is depressed, this lamp is lit.

(External axis select)
Used when the external axes are to be operated by axis operation keys.
This key is activated in system with added external axes.

‘ ‘ (Axis operation keys)
B

BEAE
e

HIGH
SPD

COORD

MAN
SPD

5 Moves specified axis on manipulator in specfied coordinates while the key is
depressed.

EXT | .
Where the] aypg |key is set, the specified axis on external axis will be moved the same as

an axis on manipulator.

(High speed)
Moves manipulator at high speed while this key is depressed.
High speed is a one-step speed and high-speed movement is for one axis.

(Coordinates)
Selects coordinate system for manual operation.

Four kinds of coordinate systems [Joint, world (rectangular)/cylindrical, tool, user] can be selected.

COORD

The selected coordinate lamp geae’:" on teach pendant will light.
O r 1000
1 USER

(Manual speed)
Sets the speed for manual operation (including FORWARD/BACKWARD).
Three speed steps (fast, medium, slow) and inching are selectable.

MAN SPD

The selected speed lamp = on teach pendant will light.
O sww

_ 25 _



1.

3. 2 Check Section of Locus

iONT

STEP —

—HOLD

—START

(Continuous/Step)

Designates the operation mode to check the taught locus.

During locus confirmation, the continuous operation mode (to confirm as a continuous
locus) or the step operation mode (to confirm the taught position for each step) can be
selected.

{Hold/Backward)
Operates the taught locus in the opposite direction.
If this key is depressed during playback, the key is used as HOLD specification.

(Start/Forward)
Used to check the taught locus.
Manipulator moves only while this key is depressed.

The motion speed differs depending on operation mode designation set by using
ONT

key.
STEP —

— 26 —



1. 3. 3 Registration and Edit Section of Reference

— Decreases

the displayed numeric value data. “
T Increases

ON While | OUTPUT | key is selected, these keys enable control by output relay.

Shifts the display one column to the left if the data is more than 12 columns and
cannot be displayed at the same time.

(Address)
Searches the address.
The text of the taught instruction is displayed.

Checks the output status with display.

Output is controlled by depressing g; key or (Z)—};F key while holding down this key.

[Function Key Use : The functions of these keys differ depending on use. ]
In standard specifications, the functions of these keys are allocated for welding.

Key Arc welding Spot welding Handling
@ For arc ON instruction. For gun ON instruction. For handling ON
Designates work conditions. Designates work conditions. instruction.
Designates work
conditions.
For arc OFF instruction. For handling ON
Designates work conditions. _ instruction.
Designates work
conditions.
@ For welding voltage Gun operating output 1. Handling operating
‘ instruction. output 1.
Enables change during
operation.
@ For welding current Gun operating output 2. Handling operating
‘ instruction. output 2.
Enables change during operation.

— 27 _



1. 3. 3 Registration and Edit Section of Reference (Cont’ d)

Enables registration of the timer instruction or changing the setting value.

p?‘s;: (Position)
Performs the following operation during playback.
* Positioning to the taught point
* Positioning designation of the desired step inward operation
* Setting of positioning zone level

Designates motion type of Motoman at playback.
MOTION|
TVPE Three motion types (joint, linear, circular) are selectable.
MR
The selected motion type lamp Srew o oon teach pendant will light.
) ORO
Changes tool coordinates and registers tool instructions.

If user coordinates are selected, user coordinate frames will be affected.
Note : This key is an optional function.

(Reference point)
aall Registers the necessary reference point (wall point, corner auxiliary point, etc.) to

move the manipulator at weaving.

(Play speed)
il Sets the motion speed at playback.

Eight play speed steps can be registered.
Changing speed is possible during playback.

s (External axes modifying)
Modifies only external axes data of the position data already taught.

. 28 —



m{% Deletes the instruction already taught.

et Inserts new instruction.
v Modifies the position data and instruction already taught.

Inputs the data.
Be sure to depress this key when desiring to register and edit the instruction from teach

pendant.

— 29 —



1. 4 SOFT KEY FUNCTION

1. 4. 1 Construction of Soft Key Labels

Five soft keys are mounted just below the CRT display.

Depress these soft keys to perform desired operations. The functions matching the soft keys are dis-
played on the bottom line of the CRT display as soft key labels. The soft key labels are hierarchial
structure, as shown in Fig. 1. 4.

Level 1 2
(When this label is selected, )
the following labels will appear.
Level 2 e oS revee ol aaa a2 af {When this label is selected,
TTY T ¥ ITT ¥ T Rahd :
the foliowing labels will appear.
When this label is selected, )
the {oliowing labels will appear
Level3 FOrREy ey 4¢‘ :4: ¢¢$(Wmnmmmmhmm%w¢ ) - d 4 44 4 &l ey 4 & A
TTT T T - - the toliowing labels will appear. T T T T TTT

L | 4 4 L& Fry ke ke A A& b L e -k Al
eve ¥ xr ¥ > T YT r T T rry TTy TFr

Fig.1.4 Construction of Soft Key Labels

1. 4. 2 Designation of Soft Key Labels
Depress the soft key to designate desired soft key labels.

SOFT KEY LABELS

Corre- +

spondami%

F3 | | Fa| | F5

SOFT KEYS

Fig.1.5 Correspondence between Soft Keys and Soft Key Labels



Only five soft key labels are displayed at one time. If there are more than five labels in the same
level, a “—" mark is displayed at the right edge of the soft key labels.
Those key labels which are not displayed can be called up by depressing the @ key to the right of

soft key a

Displayed where there

are more than five

labels in the same

® 41 | F F2| | F3 Fa| | Fs LD(O&\‘@

Depress to display other

labels in the same level.

3

Farars Faren 4l aaa o Ny PR Faran Farn 4 4 2
TTT TTT TTY T TTT TTY TTry T Y T TT T
2 4 5 1
\

Group 1 Group 2

If group 1 and group 2 are in the same level, these soft key labels

are sequentially displayed each time the > key is depressed.

Fig.1.6 Calling up Soft Key Labels in the Same Level
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1. 4. 2 Designation of Soft Key Labels (Cont'd)

To trace back one level, depress [d&] key to the left of soft key

Level 1

44d v LA i Foryd 4L
TrT TTr T T TrT Tyr TrT

A Ak e 4 4L

Lf}r_]\ F1| |F2| |F3| [Fa]| |F5] |D
™
\/\

Depress this key to trace back one level.

ET3
i
ar
1
1+
ik
1
r
4
4k

Fig. 1.7 Backtrace of Soft Key Labels



1.

4. 3 Calling Up Soft Key Labels

Depress the following mode keys or function keys on the operator’'s panel to call up the top label
(level 1) of the desired soft key.

MODE KEY

==> Set operating itern.

Teach-tock New job Other job Master job —>

TEACH

H

==> Set requiring function.

Speed adj Adjst cond Slow speed Check Release —>

PLAY

8

==2> 0n remote mode

FUNCTION KEY

==2>> Select display menu.

Job Position File Diagnosis STACK DISP

==> Select edit item.

Insert Alter Delete Line edit Speed chg —>

@ Labels depend on the displayed screen.
p4 (These labels are in the JOB TEXT display)

Floppy User coord SPEC. PNT OPTION

@ Normally, this key is interlocked to disable usage.
This is used for manufacturing/system maintenance.,
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1. 5 DISPLAY CONSTRUCTION

A variety of displays in the system is displayed on the operator's panel and used with dialog form.
The display for teaching is also confirmed on the teach pendant. The display construction and display
calling up are described below.

1. 5. 1 Display Construction on Operator’s Panel
The operator’s panel of YASNAC ERC has 10 different basic displays.

(Display)

Disp = JOB  |==—=—! PLAYBACK |

(PLAY MODE)

—=_POSITION
—
—=[ DIAGNOSIS

—==— MASTER JOB

-
‘ OPY - FLOPPY
—=| TOOL SET

—=—|  USER COORDINATE SET |

—’L THREE—DIMENSIONAL SHIFT {Option)

Displayed first when control power is turned

Display appears ( oo
. = START UP on. This display shows the process and re-
automatically. - sults of internal initial diagnosis.

| w=| TITLE When the system is confirmed as normal after
_ (initial diagnosis is completed, this display will
appear.
—==— ALARM
Display appears
when job or file
is copied. | _COPY

Display appears

when job or tool * | CHARACTER

name is registered.
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1. 5. 2 Display Calling Up

(1} When desiring to call up displays that are frequently used.

~— How to Call Up Job Display -

“Disp i_—:__—__—_>I:“'> Job display

Soft 7N F1
ke S
(Depress this key) y ©
(Depress this key)
Position ‘ H Page | H Page! NDispcng H Search 1

File

Diagnosis

Master job

\, W

(2) When desiring to call up displays that are not frequently used or of optional functions.

— How to Call Up Floppy Display , -

Floppy
(::> [”\—E‘l——] I ——> Floppy display

Soft key

| AR

(Depress this key)
(Depress this key)

Tool

) Load H SaVBHVerifYH@mamngH Delete‘

User coordinate set

—— Three dimentional shift (Option)

\, J

(3) Others
{Case> {Shown display>

- Main power is turned on : @ (few seconds later)
+ Alarm occurs:
+ Job or file is copying :
+ Job or tool name is registering:

_ 35 —



1. 5. 83 Teach Pendant Display

The teach pendant has a 12-digit display. It can show various data needed during teaching.

If the display data are more than 12 digits in length, depress @ (shift) key to check data by
moving the display to the left. To change the display, depress either one of the following keys.

l ’ T i J L ’ OTC ’ K —WN J' J (Display of teach-lock status)

[of1]2] TJoJo|s] IM[O]V] Jv=s00

{Display of line, step, and instruction text)

ADDR

ne

&
=

b Display of relay No., output status,
R ( play y p

and signal name

AIR|CIO|N|1 5 | ‘ Fl * Display of Arc ON instruction andj
condition No.

|

T I *

AIRICIO|FI|1]|5 Display of Arc OFF instruction)

and condition No. )

——[vIwlE[L]p] | J1[4]. Jo]0] * [Display of welding voltagej

instruction value

a

instruction value

AlwWlETL[D] T J1[4]. To]o * (Display of welding current)

f
R

[2 [ 3 L i 4 t 5 ] ’ g ‘ E ] c ) (Display of timer setting value)

ay

* Display of tool No. at selection,

—_— BJ OJ 0 [ L l Lgr f ] T | except user coordinate

FRAME 8 * Display of frame No. at selection

L

user coordinate

P?\S; @ J I_TE‘ A% [ E [ ]_,J { 2 [ l D (Display of position level)
I
_— LRE:TF [ PJ | 1 ] l T r[ { J (Display of reference point No.)
\PNT o
Y W T j 3 ‘ 7 lil ] . OTM ‘ ML/ l S ‘ . For Iinear. or circul.ér . Display of
== ‘ interpolation specification ; Play-speed

6 { IJZ . . I 0 ‘M %L [ J * For link specification setting value

*The display differs depending on the application. This is an example of arc welding.

The details of each display are described in sections for operation of the various functions.
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1. 6 DESCRIPTION OF CRT DISPLAY

1. 6. 1 Basic Format

The CRT display is divided into three areas as shown in Fig. 1. 8.
The upper status and lower human interface display areas are fixed display areas, and always

display the same data.
The center part of the display is a general-purpose display area and a variety of data are displayed

by soft key selection.
The fixed display areas are described below. The general-purpose display area is described in the

sections for the various functions.

. General-Purpose Area Fixed Display Areas

e L

| Display Area P/

Fig. 1. 8 Basic Construction of CRT Display

1. 6. 1. 1 Status Display Area

This area shows the system status data. (Fig. 1. 9). The display items are always displayed or are up-

dated as status changes. The following information is displayed.

—

(1) Mode during selecting
(2
(3
(
(

Job name and address during execution )
Usually displayed.

Status during executing

)
)
) Calendar/Time (hours ; minutes)
)

4
5) Level of job stack Displayed only when the call instruc-
tion is executed.
(6) Display of battery status Displayed when battery is low.
(7) Display name during display Usually displayed.
(8) Job name and address during editing . . .
(9) Status during editing j—* Displayed only during editing.
@) MASTER JOB NAME
/ {5
A 4 _]

(1)1 PLAYBACK MODE ACTV-JOB ON STOP ~=t-(3)

(4= 87. 04. 02.10:12’ ---MASTER JOB: " +--STOCK BATTERY .-T(B)

(7)4= JOB TEXT EDIT-JOB LEVEL ON COPY —=4-(9)

(8)

Fig.1.9 Status Display Area



1.

6. 1. 2 Human Interface Display Area

This area displays data for human interface and consists of four lines.

) Message line —
2) Input buffer line —————
)

)

input ling ———

Soft key label ling ———

Fig. 1. 10 Human Interface Display Area

Message line
A variety of messages for dialog and error messages are displayed on this line. While displaying an

error message, operation cannot be continued. Depress | CANCEL | key to eliminate error message.

When there are some messages, the prompt “==">" on message line blinks. The others messages

will be displayed by depressingl - Jand l —’j keys simultaneously.

Input buffer line
The instructions during input are displayed. The instructionon this line is registered by depress-

ing key.

Input line
Numerical value during input by DATA keys is displayed on this line.

Soft-Key label line

A maximum of five soft key labels are displayed. If more than five soft key labels exist, the “—”
mark is displayed at the right edge. If there are less than five labels, the surplus labels are blank.
and do not have functions allocated to them.

Refer to Par. 1. 4 for the details of the soft key labels.
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1. 6. 2 CRT Display Control

1. 6. 2. 1 Automatic Brightness Control

The automatic brightness control function prevents the deterioration of the CRT display caused by ex-
tensive operating time, etc.

The CRT display brightness automatically decreases if the operator's panel is not operated for
more than 10 minutes. If the brightness is low and the CRT is dark, normal brightness is resumed
whenever any of the keys on the operator’s panel is depressed.

1. 6. 2. 2 CRT Display OFF

If the display on the CRT is not needed, it can be turned off in order to prevent CRT display
deterioration. The alarm code is displayed if an alarm occurs even if there is no display. The CRT
alarm code is turned off again after the alarm is reset.

The CRT display is turned off as follows at any time.

r )
Lamp
If it is depressed once, the display will disappear. Depress this key

-
grt again and the display will reappear. While the display does not appear,
e~ . .

the lamp is lit.

- )

@ Once set, the CRT remains turned off until

it is reset. If the status is OFF when pow-
er is turned off, only the start-up display
will appear when power is turned on again.
After the initial diagnosis, the CRT display
1S reset to the status at the time of power
OFF.

_ 39 —




1. 7 DATA INPUT

There are roughly four methods to input data.
(1) “Numeric value” input by using numeric value keys.
(2) “Character” input by using the character display.
(3) “Selection value (ON/OFF etc)” input by using the soft keys.
(4) “Variable Data” input through the transmission line or the floppy disk.

Only basic operations are explained here. For the individual inputting methods, see each section.

1. 7. 1 Numeric Value Input

The message “Enter value” automatically appears in the message line if numerical input data is needed.
Numerical data input by using DATA keys is possible only if the message appears. The numeric value
being input is displayed in the input line.

Incorrect input can be corrected by soft key labels which appear at this time. (See Table 1.1.)

Message

==> Enter value.

lnput line
C 1 =] ] =l [

Lol i (<] [(F1] [r2] [Fs] [Fa] [Fs] [>]

The input values  The values L©

Data key

“1, 2, 3,4,5" are are registered
displayed on the by depressing
input line. this key.

Fig.1.11 Numerical Value Input

—_ 40 —



Table 1.1 Cursor Setting Method for Data Correction
Soft key Label Meaning Depressed key Indication
The cursor moves one space to F2 1 2 3 4 5 WM+Cursor
oty g
1 2 3 4
The cursor moves one space to H 2 3 4 5
the right. uy
1 3 4 5
The data on the cursor is B2 3 45
deleted. &
3 45
— The minus is abbeb preceding E 3 45
the cursor. iyl
- 3 4 5
— The numerical data is added (ex) E 3 4 5§
preceding the cursor by iyl
depressing DATA key. 0 3 45

@ If the @ key is depressed, the all instructions during input are canceled.

'



1. 7.

2 Character Input

The following soft key labels appear when characters can be input. Depress the soft key to
display the designated character display. Input characters using this character display.

When

— Alphabet (capital/small letters) display will appear by depressing this
soft key.

> key is depressed, the following soft key labels are displayed.

Back space

Returns from character

display to the previous
display.

Deletes one character on the
L—— left of the cursor, in input buffer

line.

L——— Moves the cursor to the right in
input buffer line.

Moves the cursor to the left in

input buffer line.

Fig.1.12 Soft Key Labels Display for Character Input
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% Character Input Operation

f—-How to Register Job (Name)

SOFT KEY LABELS

Teach-lock » D _.J
EEAREEE

@@H\@

SOFT KEYS

| s o
[<]Ler Jr2 )L lLE\A sl [ le e e (e o]
\ \

f
APage ‘: Page 1

CURSOR

ABCDEFGHI JKLM n n
:> ENTER
NOPQPSTUVWXYZ
: abecdefghijklim :> nu

nopqrstuvwxyz

The specified

.............................. Specify the alphabet is displayed
desired alphabet. on input line.
N~—— ——

ti til
Character Display Repeat these operation unti

the alphabets are input completely

IR e
Rz ) e Lo

Returns from character display

The job name has to the previous display.
?\ been registered.

@ 1. The following characteres cannot be used for registration of job name.
(SPACE) (") (%) (H) (. ) Y () () ()
LEMhdxh

Exit
2. Before the | ENTER key is depressed, depress soft key to register the job

name in the character display.
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% Character Correcting Operation

~— How to Correct from ABCXE to ABCBE

ABCXE ABUXE

I T el

e elrlalsr] - R elEle]wsn)

Q\

Move the cursor one space to the right of the Rark
wyy Depress Back space; s key.
deleted character “X. Fa
X is deleted.
== CURSOR CURSOR ENTER

G
[[ - Backspace|| Exit |—
The “X” is deleted. = u

Specify “D.”

D is added.
CURSOR

’ ’ - rBackspaoe —-

The “D" is inserted.

1. 7. 3 CANCEL Key Function

The key has the following three functions.

(1) Error cancel

The error is cancelled if the error message is displayed. Display of the data being programmed

does not change.
{2) Input value cancel

Data in the input line are cancelled if depressed once. The status of the soft keys, etc. does not

change at this time and new data can be input continuously.

(3) Operation Interruption

If the | CANCEL | key is depressed while the input line is empty, data inside the input buffer and pre-

vious operations are cancelled. In this case, the soft key labels also backtraced by one level.

The key does not function if both the input line and input buffer are empty.
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1. 7. 4 ENTER Key Function

Data registration or editing is executed when | ENTER | key is depressed.

If input data exists in the input line when this key is depressed, the data are temporarily registered
in the input buffer line.

If the input line is empty and data exist inside the input buffer line, the data are registered in the
memory as final data.

r— How to Register of “WAIT IN¥01=0 T=10.0" =\

-
F@® e [ i) || © || e o e

@L@ﬁ] F2 | Fa ][ Fa ] Fs | D] @@@JL’_’J“ D]
%

\@\

@ML@JL'_{%\@H Felles IO

Displayed in input
buffer line

V\.»\[T

DDD--
r]fre][es [rallrs o]
N

D|splayed Displayed in input buffer line
in input line

e

%% [<][et ez ][ Fs Lea][rs o]

==
WAIT IN# 01 <

D | e e |

Displayed

— s in input line
WAIT IN #0150 )7»'/?.1'1 1N 01 0

Displayed
in input line

MOVJ V)= . .
I
w;i 7 FNﬂ 01= MOVLV — the instruction
::J\: MOVLYV =
Back Exit [:>
pace WAIT IN#01=0 T=10.0
END

Registered
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SECTION 3

TURNING POWER ON/OFF

Before the Motoman is operated,
be sure to check that nobody
L is near the manipulator.

[ This section describes the method of turning on the
power and turning off the servo/main power.

CONTENTS PAGE
3 TURN|NG POWER ON/OFF ........................ 49
3. 1 MA|N POWER ON .................................... 50
3. 2 INITIAL DIAGNOSIS AND
SYSTEM |N|T|AL|ZAT|ON ........................ 51
3- 2 1 Initial Diagnosis .......................................... 51
3. 2 2 Present Va|ue Creation .................................... 51
3- 2 3 Status at POWGI’ OFF ...................................... 51
3. 3 SERVO POWER ON .................................. 52
3. 4 EMERGENCY STOP(SERVO POWER OFF) ---- 52
3. 5 MA'N POWER OFF .................................. 52
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3. 1 MAIN POWER ON

Main power can be supplied by turning on the main power switch provided on the control panel.
See Fig. 3. 1.

Turning this switch to the ON position, control power is turned on inside the controller, allowing
operation on the operator’s panel. If the switch is turned to the OFF position, power supply to the en-
tire controller is turned off. The data stored in the memory are protected by the backup battery and is
not erased even if power is turned off.

The startup display (Fig. 3. 2) appears on the CRT display when the handle is turned to ON.

This display allows the operator to verify the process and results of the controller initial diagnosis.

The title display (Fig. 3. 3) will be shown automatically if the results of the diagnosis are satisfac-
tory on all points and the system is verified to be in good condition. This title display shows that key
operation on the operator’s panel has become possible. A desired display can be called up and the
manipulator can be operated by turning on servo power.

The title display will not appear if trouble is detected in the initial diagnosis. If trouble exists,
the details of the trouble will be displayed, or the CRT will not display any information.

YASNAC ERC

— 3 MAIN POWER SWITCH
_ (on the front door of control panel)

Fig.3.1 Turning the Main Power ON

5 YASNAC ERC

(N U g O [ O

Fig. 3.2 Startup Display Fig. 3.3 Title Display
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3.

2 INITIAL DIAGNOSIS AND SYSTEM INITIALIZATION

3. 2. 1 |Initial Diagnosis
By turning on power, initial diagnosis of the control panel is performed. The system condition can be

checked by decreasing the numerical data shown in the startup display. When the numerical data de-

crease to 0, initial diagnosis is completed.

title display appears automatically.

At this time, the controller system starts operation and the

The lamps of the operator’s panel and teach pendant blink momentarily when power is turned on

and inital diagnosis starts.

The data decrease 5
with diagnosis process

and become 0.

Fig. 3.4 Startup Display

3. 2. 2 Present Value Creation

=

YASNAC ERC

N N O O

Fig. 3.5 Title Display

The controller has an AC servo system with an absolute position detector.

SOFT KEY
LABELS

To create the present values of the manipulator, positon data are read automatically by the detector

of each axis when power is turned on.

Therefore, no home position resetting operation is required when power is turned on.

3. 2. 3 Status at Power OFF

When the initial diagnosis is completed, the following lamps are OFF and the following displays on CRT

disappear.

CYCLE

MODE
Lamps :

puay frescifpeuors

Address of execution job and edit job (Line No. and step No.)

— 51 _—
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3. 3 SERVO POWER ON

There are three methods for turning servo power ON.

- SERVO POWER
* Depress m key on operator’s panel.

* Use the reference from external input (special input).
*  Use the transmission command from host computer.

3. 4 EMERGENCY STOP (SERVO POWER OFF)

(o]
button on the operator’s panel or ) Dutton

on teach pendant. These buttons can be operated anytime and under any condition.

When turning the servo power off, depress

As soon as servo power is turned off, mechanical brake is operated and the manipulator stops at its
current position.
Emergency stop can also be operated by external input (special input).

3. 5 MAIN POWER OFF

When turning the main power off, depress emergency stop push button and turn the main power switch
(handle) to the OFF position

Turn Oﬁf ON
320\

i MAIN POWER SWITCH
)

' (on the front door of control panel)

Fig.3.6 Turning the Main Power OFF
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SEcTioN 4

TEACHING

r

This section describes preparation before teaching
(Job name registration, confirmation of emergency stop

button) and teaching operation ( path registration,

overlapping method of steps, confirmation of each step

and path, alteration and Lets teach
a job to .
addition and deletion of teach manipuiator! ,
| points). °
‘V‘ 4 . ; .
Ly ™
[ %
CONTENTS
PAGE PAGE
4 TEACHING: - 53 4.5 1.1 Mode Selection -+ veeiieinnnn 90
4, 1 TEACHING OPERATION FLOWCHART -- 54 4. 5. 1. 2 Precautions during Backward/Forward
4. 2 PREPARATION FOR TEACHING----57 Key Operation «--«cccrrrmrereeeceen.. 91
4. 2.1 Registration of Job -+ -+ v 57 4. 5 1. 3 Relation between Backward/Forward
4. 2. 1. 1 Job Name Registration by ustng Data Keys - --- 58 Key Operation and Movement - - -+« 91
4. 2. 1. 2 Job Name Registration by Inputting Alphabets - - 60 4. 5. 1. 4 Motion Speed Selection -+ oo 93
4. 2. 1. 3 Job Name Registration by Adding 4. 5. 1. 5 Motion to Reference Point(REFP)------ 93
2 Digits to Reserved Job Name:-------- 63 4. 6 PATH CORRECTION -~ --ovvvv e 94
4, 2. 2 Confirmation of Emergency Stop Button67 4. 6. 1 Inserting Position Data -+ -----+--- - 94
4 2.3 Setting of Teach Lock ~ -« -rvvveenes 68 4. 6. 2 Modifying Position Data «++--+ - -~ 97
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4. 3. 1. 4 Motion Type(Link,Linear,Circular)Registration- - 82 4, 7 TEACH LOCK RELEASE -------- 104
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4. 4 OVERLAPPING OF FIRST AND LAST STEPS--87 4, 9 INTERFERENCE PREVENTION FUNCTION
4. 5 LOCUS CONFIRMATION --+-+--- - 89 IN THE INTERFERENCE AREA----106
4. 5. 1 Backward and Forward Key Operation -~ ------ 90




4. 1 TEACHING OPERATION FLOWCHART

[ Operator's ]
Panel

Preparations
for Teaching

* Registration of job name
By using DATA keys -
By inputting alphabets

By using reserved job name :+ecoereeeee
* Confirmation of E. STOP button +-+-++-+-

* Setting of TEACH LOCK

..................

[ Teach ]
Pendent

1

Teaching

* Teaching of path

Precautions ------

Manipulator pOSitiOn .....................

Play speed (Motion speed) «==+==s=vs=eret

Motion type

Positioning level
Reference point

...........................

Overlapping of first
and last steps

Path confirmation

* Backward/forward operation ----«esee---

Mode selection

Precautions

Relationship between

“%keys and motion ereseesee

Motion speed selection

Path correction

'

Motion to reference point

* Inserting position data

* Modifying position data

* Deleting position data

.....................

[ Teach ]
Pendent

Teach lock release

(Others)

" MOdlfle’lg motion type .....................

* Modifying motion speed data -----
* Modifying positioning level -+++-+---
* Modifying reference point specification- 4.

* Temporary release of soft limit check
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* Temporary release of interference check -+ 4.

Par.
2.
2.
2.
2.
2.
2.
3.
3.
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3.
3.
3.
3.
5.1
5.
5.
5.
5.
5.
6.1
6.2
6.3
6.4
6.5
6.6
6.7
8
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Before teaching begins, we'll mention the mode key selection.

MODE

sy Jrescrrevors

The mode selection determines the method of operation of the manipulator axes.

SELECTION A

Select one of three mode keys on the operator’s panel according to the purpose.
If necessary, mode can be selected through external input (specified input).

A mode can be selected anytime. Be sure to stop the manipulator when the mode is
changed during manipulator operation.

New soft key labels appear on the CRT display when a MODE key is depressed. The
program will ask about the first operation to be performed. Depress only when this is
needed. (The soft key labels do not change if a mode is selected by external input.)

Usually if control power is turned on, the mode will return to the conditions at the time
when power was turned off. However, if a mode is designated by external input or by the
operator’s panel when power is turned on, the desired mode is set.

@ 1. The mode is not changed if different modes are designated simultaneously or if another

key remains depressed.

. 2. For safety, TEACH mode selection on the operator’s panel has priority over other mode

selections.
Therefore, the TEACH mode can be selected by operating the operator’s panel even

if the PLAY mode is selected by external input.

3. The REMOTE mode select key becomes enabled if an option is added.

Therefore, in a standard system, this key does not respond even if it is depressed.

This is true for external input also.

. S
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4. 1

TEACHING OPERATION FLOWCHART (Cont'd)

Operation Flowchart for Teaching Data Registration and Correction.

Execute the positioning
specification.

1

Set the positioning
level.

Move the manipulator
by axis operation

Reference
point instruction ?

Set the PLAY speed
as necessary.

!

Set the interpolation
type as necessary.

Positioning
specification
required ?

Register the
reference point.

Y

Set the reference
No.

Correct the data.

Teaching
data corrected ?

1

NO

Depress EDIT key*
suited to the purpose.

L

* EDIT key

Register it by

Data on indicating line No. are changed.

Instruction on indicating line No. is deleted.
Move instruction has conditions for deletion.
A A R A A A A A A AN AN AN A AN AN PP s
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Data are inserted on the line immediately below
the indicating line No.

Only positioning data of external axis are
changed. Positioning data of robot axis can not

A A A A A A A AN AP
be changed.



4. 2 PREPARATION FOR TEACHING

4. 2. 1 Registration of Job

The job name for the intended teaching must be previously registered.
Register the job name by using one of following three methods.

[Job Name Registration ]
(1) Registration by using DATA keys (par. 4. 2.1.1)
(2) Registration by inputting alphabets (par. 4. 2. 1. 2)
{3) Registration by adding 2 digits to the reserved job name (par. 4. 2. 1. 3)

When the job names related to the same workpiece is registered at batch as a common name, (3)

above is most effective. 4
The work condition job names have already been reserved. (par. 8. 1. 6)

@ The following characters cannot be used for registration of job name.
(SPACE) (") (%) (+) (,) (L) () (:) (1)
(<) (=) (=) (2) (D) &) )
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4 2. 1.1

MODEL MOTOMAN
SYSTEM NO

Diagnosis| {Stack Disp

==> Select display menu

1
" JOB I Position

File

r———<0pration on Operator’s Panel>———ﬁ

/
SOFT KEYAﬂ

LABELS

[<]Lrs L] Fa [ra][re ][]

SOFT KEYS

(B)

=~ >Set operating item

MODEL: MOTOMAN-L106
SYSTEM NO

i .

[Teach%ock( T New ]Obl Master ]on\

%

[<CetJr2][rs JLra][Fs o]

SYSTEM NO

New 1;} Other job| { Master job

[l ez ][es [ ea ][rs D]
\@\

e
Sifwir][m]zlrs][D]

Job Name Registration by using Data Keys

{Description)

Depress TEACH key even if the TEACH key
lamp is already lit.

As a result, the soft key labels (A) are
changed to the soft key labels (B).

Depress soft key.

Depress soft key.



DATA keys

200
< ls e
S008

Register the job No. by using DATA

keys.

If you make a mistake on the input,

delete the job No. by using lCANCELI key

and reset the correct job No. z

Depress |[ENTER| key when the registra-

tion is completed.

ENTER
—

TEACHING MODE ACTV-JOBTEST 1 L:000 §:000 ON STOP
1987 06 21 1030 EDITJOB . 123 L:006 & - 000

LINE STEP INSTRUCTION gy -

000 000 NODP—

000 END

==> Set operating item.

Teach-fock New job | |Other job| | Master job =

[r] [r2]

CRT Display at New Job Registration

displayed on the CRT display.

The job name has been registered and

L—When the new job name has been reg-

istered, two instructions are also reg-

istered automatically.
* NOP : No operation
* END  End

To create a complete job, teach the posi-
tion data at teach pendant and register
or edit the instruction at operator’s

panel.



4. 2. 1. 2 Job Name Registration by Inputting Alphabets

— (Opration on Operator’s Panel) me——

o
=K

(A)
MODEL MOTOMAN
- - - Select display menu SYSTEM KO
SOFT szg{——][_]w
LABELS
Sl =
Lad
SOFT KEYS
(B) N
MAODELMOTOMAN
= . - Set operating item SYSTEM KO
e e ]
[l ]lr2] Fs | Fa ] Fs >
SYSTEM KO
[M‘.” New job lOther DOD]\_M*
HARIRIRNRERD
A

(e

@] JLre]lre ]Lve]
\

oE

N

{Description)

Depress TEACH key even if the TEACH key
lamp is already lit.

As a result, the soft key labels (A) are
changed to the soft key labels (B).

New job
Depress [ soft key.
Depress Job soft key.
F4



B e e

S e e e e

@ Character display appears.
ABCDEFGHI JKLM

NOPQPSTUVWXYZ
abcdefghijklim

soft key.

nopgqrstuvwxyz

Character Display

CURSOR

Place the cursor on the desired alphabet by
using CURSOR keys and depress ENTER key.
Repeat these operations until the alphabets
are input completely.

If you make a mistake on the input, cor-
rect the job name referring par. 1. 7. 2.

@ Register the job name within 8 char- How to correct from ABCXE to ABCDE.

acters ( 4 characters when double-

. .
space character is used).
‘ Dl Depress | [>| soft key to return the charac-
?\ ter display to the previous display.
8]

Exit

Be sure to depress soft key to end
F5
[ ) - L* —l the character inputting. Otherwise, the job

name cannot be registered.
(][ J[r2][Fs [ Fa ]| Fs "|>'




4. 2. 1. 2 Job Name Registration by Inputting Alphabets (Cont'd)

9] @ Depress ENTER key when the registration is
@\ completed.

TEACHING MODE  ACTVJOB TEST & Loo0t §: 66 0N STop
1987 06 21 103  EDIT-JOB 12 Loo0h s w0
LINE STEP INSTRUCTION The job name has been registered and dis
[ NOP—
o001 Exv- played on the CRT display.

———When the new job name has been registered,
==>Get operating item. two instructions are also registered automati
TeacnfloCkJ ) New job Other job Master job Cally.

L_— * NOP : No operation

* END [ End

To create the complete job, teach the position
CRT Display at New Job Registration

data at teach pendant and register or edit the
instruction at operator’s panel.




4. 2. 1. 3 Job Name Registration by Adding 2 Digits to Reserved Job Name

r—-——— (Opration on Operator’s Panel)—-ﬂ
[ — ]
TEA@\

MODELMOTOMAN
SYSTEM NO
SOFT KEYTh] ==> Select display menu.

LABELS Job Posmcil [ File ’ lDlagnnsnsJ

AREAERRERE

SOFT/KEYS Q

STACK DISP'

MODELMOTOMAN
SYSTEM KO

= =2 Set operating item.

Teach-fock

New job

Other job | | Master job

ARERRERERE

EEER D
mmEn=|
[l Jrz]les JLrs ] F%gl\ ]
_

No.

1 ARCON
CURSORTZ" j ARCOFF
4
5

© ® ~ o> 7

>

List of Reserve Jobs

(Description)

Depress TEACH key even if the TEACH key
lamp is already lit.

As a result, the soft key labels (A) are

changed to the soft key labels (B).

New job
Depress soft key.

Depress soft key.

The list of reserve jobs is shown on the CRT
display. Place the cursor on the desired reserve
job.



4. 2. 1. 3 Job Name Registration by Adding 2 Digits to Reserved Job Name (Cont'd)

I o]

]

[_ﬂ_“ F1 H F2 ]rFa ]Er_-‘i_”_r-'s_,@

DATA keys

200
oan
12 ]le
B

ENTER

@

——

TEACH-LOCK

Prog - job

Depress soft key.

The soft key labels changes as shown in the
left.

Register the job No. by using DATA keys.
If you make a mistake on the input,

delete the job No. by using key and

reset the correct job No.

Depress ENTER key when the registration is
completed.

ACTV-JOB:TEST L:000 S:000 ON STOP
1987 06 21 10:3( EDIT-JOB Jfl L:000 S:000
LINE STEP INSTRUCTION
0000 000 NOPTY
0001 END—

==>>Set operating item.

l D

@ [F1] Lr2] [Fa] [ra] |Fs)] @

CRT Display at New Job Registration

_/

The job name has been registered and dis-

Lplayed on the CRT display.

When the new job name has been registered,
two instructions are also registered automati-
cally.

* NOP : No operation

*« END ! End
To create the complete job, teach the position
data at teach pendant and register or edit the
instruction at operator’s panel.



% When desiring to reserve the job name

A Maximum of 8 job names are previously reserved.
according to the applications.

The number of reservable job names may differ

A Maximum of 6 characters (3 characters in full size) can be registered in a job name.

Reserve job name in the following sequence.

r—_<0pration on Operator's Panel}"—\
(1]

(-
TEACH

(A)
MODEL MOTOMAN
SYSTEM NO
SOFT KEY - Job Position Flle Diagnosis Master job
LABELS
@I F1 ” F2 ” F3 ]I F4 " F5 ” Dl
SOFT KEYS G
(B)
MODELMOTOMAN 1106
SYSTEM NO

Teach lock

New job Other job

Master job

[<LF Jlr2](rs ][ea ] es o]

Teach | ock | New job Other job | | Master job
[ 1
’ Jos \veserve JOB]

ARCON
ARC OFF

List of Reserve Jobs

(Description)

Depress TEACH key even if the TEACH key
lamp is already lit.

As a result, the soft key labels (A) are
changed to the soft key labels (B).

New job
Depress soft key.
F3

Depress reserve Jﬁ

soft key.

The list of reserve jobs is shown on the CRT
display.

Place the cursor on the desired reserve posi-
tion.



* When desiring to reserve the job name (Cont'd)

6]
C I ]
\ A Y
2 R
[<t]ler JLra ][ pe JLPa ]Tes I
\ \
8]
ABCDEFGHI JKLM
NOPQPSTUVWXYZ
abcdefghijklim
nopgrstuvwxyz
Character Display
= e
S
10

|:}

[l k1]l r2] Fs

ENTER

(o]

T Prog-

Depress @ soft key.
ABC-ABC

Depress soft key.

Character display appears.

Place the cursor on the desired alphabet by
using CURSOR keys and depress ENTER key.
Repeat these operations until the alphabets
are input completely.

If you make a mistake on the input, cor-
rect the job name referring par. 1. 7. 2
“How to correct from ABCXE to ABCDE.”

Depress soft key to return the charac-

>

ter display to the previous display.

the character inputting. Otherwise, the job

Be sure to depress soft key to end

name cannot be registered.

Depress key.

The job name has been reserved.



4. 2. 2 Confirmation of Emergency Stop Button
The servo power must be cut off by depressing the emergency stop button on the operator’s panel or on
the teach pendant. These buttons can be operated anytime and under any conditions.

H Depress emergency stop buttons. Check that the
servo power is cut off.

After checking, reset the emergency button on the

@
operator's panel to the original position.
The button on the teach pendant remains active. Turn in the

direction of
arrow.

- SERVO POWER
Depress m key.
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4. 2. 3 Setting of Teach Lock
Be sure to set the teach lock for secure operation. As a result, operations only by the teach pendant
become possible.

This setting can be made on both the operator’s panel and teach pendant.

(——— (Setting by using operator's panel) ; {Setting by using teach pendant>—_\

H  Depress key on operator’'s panel even if the
TEACH key lamp is already lit.

I‘Teach—lock New job iotner job tMaslev fob ! ( ]
HEEED _ =
i Teach-1ock : f
Depress — ———"— soft key. ;
; Check that the ENABLE lamp goes off and
“LOCK-OFF" is displayed.
L_ T : TEACH-LOCK
BLINKS‘ ﬁ TEACH I,()CK/ ACTVJOB.TEST L. 06w §:non SETTING STATUS
1987-06- 21 10230 EDITIOB :123 L:0bi S: 000 -
LINE STEP INSTRUCTION ‘
o i !
= =2 Set operating item. : ERCE /

E ENABLE
i e ] : -

The teach-lock is set and the display above

Depress key on teach pendant. The

will appear.
display is changed to “LOCK-ON.”

Bl  Depress key on teach pendant.
-\

The ENABLE lamp is lit and keys on teach - - —
pendant are effective.

coorn  mansep MORN [ESTOP
O Jom' (3 FST [3--sowT

00 ME 0] MED - -iwe
Q 07 om0 SLw (om0

@ If keys on the teach pendant are not operated for more than
® 30 seconds (standard value), the ENABLE lamp goes out
automatically. The display is changed to “0000 000 NOP.”
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4. 3 TEACHING

Let's teach the jobs with teach pendant from in front of the manipulator.

<2
%%
>

9%

5

XL
LK
KKK

0200

&%

9%
%9,
%

5
%

9
Q

> >

r‘Teaching Outline (Teach Pendant Operation)

S

st g > ° B
Axis keys
1@?3 i”?}d
T B
I BEE
STEP 1

Move the manipulator to STEP 1
by using Axis keys.

STEP 2

(Near the operation starting position)
Move the manipulator to STEP 2 and
make the posture so that the welding,
gluing or handling can be executed by

using Axis keys.

Safe Distance
R I — S

Check each axis movement
by using Axis keys.

Set the play

MAN SPD

@A FST

J MED
O stw

6] 8]
(Safe place and position corres- D @ @
ponding to the workpiece.) E> [> ONQ E‘> @ E>

speed at 50%.

10} 1]
D@ Q@‘@\

MAN SPD

[ FST
> B MED

3 sww

Y

o>

o>

o>




STEP 3

{Operation starting position)
Move the manipulator to STEP 3
with the posture on STEP 2.

STEP 4

{Operation end position)

Move the manipulator to STEP 4 C:>
by using Axis keys.

STEP 5
Separate position from operation
end position, does not contact the
workpiece.
Move the manipulator to STEP 5 by
using Axis keys.

STEP 6
(Near the operation)
starting position
Move the manipulator to STEP 6
by using Axis keys.

@ o &
S ¢
Set the play

Speed at 13%.

18
ol ) Q=
NOTE : To change to linear,
select “LNR"” by depressing : xAr:ss:D
) MED
key. Then I stw
depress key.
& B
N O T L i =
Set the play

speed at 50%
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% Description of Teaching

r-—<0peration on the Teach Pendant>—ﬁ
B Set the TEACH LOCK.

R

V7
ﬂ[ BEE 9000 000 NOP ]ﬂ
MAN
= MAN SPD
SPDQ\ S mm ST

(Description)

Refer topar. 4. 2. 3.1

Depress ENABLE key.

The ENABLE lamp is lit and the operation by

teach pendant becomes possible.

Set the manual speed to FST (fast) by de-

pressing '\S”ég key.

@ The lighting position of MAN SPD

® amp is shifted down every time
key is depressed.

MAN SPD
@R FST

> @ MED

!

@l Sww

!

MAN SPD .
;mm ST (Three lamps are lit.)

; W MED tnching operation
;B SLw is possible.




% Description of Teaching (Cont'd)

4] ~ < v ll*“ ...... .Check rou'ghly each axis movement by depress-
S8 A : = ing the axis keys below.

Axis key Axis Movement
Vi \Cx. S Rolling
» ’lll[,' S S+ (Right/left)
P
L Lot L Forward/backward
W
¢ ~ Nzl z- U | Up/d
u- oS p/down
) f—;{\ 4 Rolling
X X R .
R- R+ (nght/left)
— N\ (X)) s Bending
y y B
Le)le: (Up/down)
() X6 T Turning
T- (Right/left)

Move the axes to STEP 1. STEP 1 (the first position) should be at a safe

location and in a position corresponding to the
(Example) same workpieces.

CENTER OF
WORKPIECE A AND B

WORKPIECES

Position of STEP 1




PLAY
Depress key.
.Q

Set the play speed at 50% by using Play speed has 8 stages;
g,: (speed increasing) or O—F;TJ Stage 1 2 3 ¢ 5 6 7 8
(speed decreasing) key. Play speed %J 078 L% 312 65 103 H.40 0.0 100.00

(Example) Link interpolation Where interpolation is link, the

STAGE LINK SPEED (% ® play speed is displayed at link
&}\ ~ ’ speed (% data). The play speed
X is changed only at link interpola-
tion.

ENABLE \ 7 . L
o 7 50.00% Where interpolation is linear or
circular, the play speed is dis-
played at linear speed (absolute
data in mm/s). The play speed
is changed only at linear/

a circular interpolations.
Depress | RECORD | key.
{Example)
STEP\ NO. TOOL/FlLE NO. The display changes as shown on the left.

STEP No. is increased by one every time you

/
\ j; depress key. (999 max.)
7

ENABLE *
= 001 TLO MOVJ

INSTRUCTION

Bl Move the axes to STEP 2. STEP 2 should be near the operation starting
position where the welding, gluing or handli
can be executed.

Depress key.

* Welding * Gluing * Handling
1] (il u =] ‘
} N :[ - rrt_) —e]

Side Front Side  Front Side Front

Basic Wrist Posture for Operation Starting



% Description of Teaching (Cont’d)
11} MAN SPD
[:> O FST
33 MED
O sLw
Move the axes to STEP 3
(Operation starting position)
keeping wrist posture of STEP 2.

* Welding

STEP 1 s

STEP 2 {iii =

« Gluing

-G

STEP 3 -

ARC ON

%
SPD

B et the play speed at 13 %

by depressing -]] key.
OFF

Set the manual speed to MED (medium)

by depressing key.

« Handling

\o/

GRIPPER IS
CLOSED.

Wrist Posture from STEP 1 to STEP 3

B 1n this way, teach STEPs 4 to 6

(near start position).

The play speed can be increased

according to the conditions.
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Depress key.

Depress key.



4, 3. 1 Path Registration in Teaching

In teaching, depress RECORD key to register “manipulator position.” At this time, “Playback speed data”

and “Move instruction corresponding with motion type” are registered simultaneously. The line and step

Nos. of the new teaching data are increased by one and registered under displaying line No. The registered

S
—

step can be checked by depressing key.

(]
ADDR

4 Move instruction display on teach pendant

Confirm the registered step by depressing key.

loJ1]2] [t]L]o] LMTO]V(L! V=750.0 PL=1 UNTIL IN$02=1

L Instruction and additional items.
Tool file No. (Tool file data in step registration).

Step No. Dlsplays only for Move instruction.

Increased by one every time key is depressed.)

depress - key on teach pendant to move the display to the left.

L To return the display, depress key.

» The display on teach pendant is up to 12 characters. To display more than 12 characters,

J/

@1 . When the instruction is registered above END instruction, depress [EORD key.

o tion to the other position, depress E;g and lhnsoonn keys.

2. To correct the position, be sure to specify the MOVE instruction.
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Improvement for movements between points ]

For high speed motion (air-cut motion) in sequence of P1 —=P 2 —P 3.

P1 P2

- '\\:).3 P1, P2, and P3:

Teaching points

(-<Conver1tiona1 method)

Teaching
@ Move the arm to point P1 with teach pendant.
(@ Specify the interpolation to link.
® Set the play speed level to stage 8 (100.00%).
Then, record it.
@ Teach points P2 and P 3 the same as for point P 1.
The job contents are displayed as shown below.
Line: Step : Instruction: Teach tool : 0
0000 000 NOP
0001 001 MOV] V]J=100.00
0002 002 MOV] V]=100.00
0003 003 [+ MOV] V]=100.00 ]
0004 END

Movement
In this case, the speed from P 1 may be decreased once at P 2, and the speed is increased for-
L ward again at P 3.

r(Improved method)

Teaching
When points P 1, P2 and P 3 are taught by teach pendant the same as for conventional
method, the CONT or PL specification is set with MOVE instruction at that time.

Registration
@D When depressing RECORD key without specification of positioning level, “CONT” is
registered.

(ex) | MOV] VI=100.00 CONT |

@ When depressing key with specification of positioning level, “PL=0 to 4" is
registered.
(ex) | MOV] VI=100.00 PL=4 |

ecuted with line editing (operation on operator’s panel).
® 2. The specification of “CONT” and “PL" can not be executed at the
same time.

@ 1. The deletion and addition of “CONT” specification should be ex-

Movement

* For the teaching point specified at “CONT", the manipulator will move without decreas-
ing speed.

¢ For the teaching point not specified at “CONT" and “PT" (inward turning), the manipula-
tor decreases speed at P2 and increases forward at P 3.

_J
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@'

Take care of the following points when the job programmed in previous ver-
sion 4.00 are arranged and operated by using program of version 4.00 and

L beyond.

(O When operating without “CONT” specification, the acting time is a little
longer than programmed in previous version 4.00.

@ When “CONT” is registered in previous job, the inward turning radius in
the corner is a little larger than it was of the previous job. Be careful of in-
terference.

2. Note for motion with “CONT" or “PL" specification.

(@ Where the manipulator is operated in a reverse direction in sequence P 1 —
P 2—P 3, it decreases and increases speed at P 2.

Pl P2
[
3

(2 Where the manipulator has corner motion with “CONT” specification, it
moves along an inward turning path as shown by the dotted line. For this
inward turning, the motion speed is higher and the manipulator is larger, the
rate of the inward turning is higher.

Pl P2
@ ‘\\ A,,
A
:
P3

® When an instruction other than MOVE instruction is registered in a step of
MOVE instrction, the manipualtor will decrease the speed or keep the speed
according to the registered instruction.

LINE : STEP INSTRUCTION: TEACH TOOL:0

0000 000 NOP

0001 001 MOV] V]J=100.00 CONT In this case, the speed is de-
0002 002 MOV] VJ=100.00 CONT |- creased at P 2. After timer in-
0003 TIMER T =0.30 / struction is executed, the speed is
0004 003 MOV] VJ=100.00 CONT increased forward at P 3.

0005 END
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When the following instruction is registered in a step of MOVE instruction,
keeping speed processing (at CONT specification) or inward turning proces-
sing (at PL specification) can not be executed.

All arithmetic instructions

Some control instructions

TIMER, PAUSE, STOP, CALL, JUMP, RET, END

Some I/0 instructions

WAIT, BRWAIT, POSOUT, DIN

Some device instructions

ARCON, ARCOF, GUNON, GUNOF, HAND 1 , HAND 2 , TOOLON,
TOOLOF, LASERON, LASEROF

Instructions for optional functions

(4 When “PL” (inward turning) is specified for an almost straight line, it is re-

garded as “CONT" specification automatically.

Pl P2 3

(® When “PL” is specified for the position in which the wrist axis moves wide-

3.
A Pathof PL=10
B Pathof PL=1
C Path of PL=2
D Pathof PL=3
E Path of PL=4
F  Without CONT and PL
G Path of CONT

Refer to par. 4. 3. 1.

ly, segment over alarm will occur. Change the PL specification to CONT.

Note for path in corner point when CONT and PL specification.

< The setting of inward turning distance >

Determined at parameter (SC044) value.
Determined at parameter (SCO45) value.
Determined at parameter (SC046) value.
Determined at parameter (SC047) value.

Vary according to the speed.



rlmprovement of operation for registration/deletetion of CONT/PL instructi(ﬂ (Effective from V4. 20)

{Conventional method>

N

When a MOVE instruction is registered or added from the teach pendant, CONT is added without any
condition unless PL is specified.

There is no means to delete CONT/PL from the teach pendant.

f-— {Improved method>

\

A function to register MOVE instructions without CONT/PL from the teach pendant and a function
to delete registered CONT/PL are added. The operation procedures are as shown below:

Operation Procedures

» Depress | POS LVI| key as keeping depressing ADDR key, the teach pendant display will be

changed as shown below:

B NO-CONT L CONT

The above display is changed by and El keys.

« When NO-CONT is displayed,

[ INSERT | or [ INSERT | + [RECORD | : Registration without CONT/PL

| MODIFY | + | RECORD | : CONT/PL deletion if it is registered

- When CONT is displayed,

INSERT | or | INSERT | + | RECORD | : Registration with CONT/PL

| MODIFY | + | RECORD | : Changed to CONT




4. 3. 1. 1 Notes for Path Registration

Before registering the path, check the following items.

¢ Is the registering ——————5——— Confirmation of jobs and steps
position correct ? — Confirmation of registered instructions

* Is the data for ————1—— Specification of manipulator position (Par. 4. 3. 1.2)
registering completed ? —— Specification of play speed (Par. 4. 3. 1. 3)

———— Specification of motion type (Par. 4. 3. 1. 4)
——— Specification of positioning level (Par. 4. 3. 1. 5)

------ only when the specification is executed

—— Specification of reference point (Par. 4. 3. 1. 6)

4. 3. 1. 2 Manipulator Position Registration

Manipulator position is registered in TEACH mode by using teach pendant.

— (Operation on Teach Pendant>——ﬁ (Description)
(1] Move the manipulator to the desired position.
M- X “x 4
) &)@
2 _Y____‘ Y o~ —&]|5
{ e { 5. ][Bi
3 ‘ 2- ‘ Z+} ? ? 6
Y-+ T-§ llxs
Depress RECORD key.
. J




4. 3. 1. 3 Play (Motion) Speed Registration

When the Motoman position is registered, the play speed data are also registered. 8 -stage playback
speed is available. Select it as follows. The selected data is stored temporarily in the memory and
registered to the input move instructions until it is changed.

f———<0peration on Teach Pendant)ﬁ (Description)
[1] PLAY
Depress key.
* Teach pendant display
STAGE LINEAR*A
O] T T [ Jolmm /s
L i L 1 |
&
2l [ ] Tz2[3l. [o/mMmM|/[S!
b * Interpolation type Unit
T T T erpo
3T T T Jale] Jomml/]s poraton v
: Linear, circular mm/s
[ [ ,  — } Link %
8] [1]s/ofo . JolMM][/ S| -
+ | — Select the play speed from among 8 stages.
onjl - or [oFFj
@ 1. Even if the manual speed is changed, play
® speed stages (for registration) are not
changed.
2. The play speed data setting is abbrevi-
ated by depressing @%@ keys.
* Teach pendent display.
L J

ol L el Jomm]/ s

Before depressing RECORD key, register the interpolation type to specify the moving path during
playback, referring to par. 4. 3. 1. 4.



4. 3. 1. 4 Motion Type (Link, Linear, Circular) Registration

Before depressing RECORD key. specify the motion type to indicate the move path at playback.

When [RECORD

struction, as shown below.

key is depressed, the motion type with positioning data is registered as MOVE in-

{

Instruction | Movement
MOTION — S S
TYPE f

[+ JOINT MOV] \ Joint
[J--INR - MOVL | Linear
[JCRO ————® MOVC ‘ Circular
_—LNR 7 i o i
:AC|R0:}~> MOVS ! Free curve interpolation

* Speed reset and Motion type specification

r———<0perati0n on Teach Pendant) se———

1] Axis keys
. PRSI
S+ R-J IR+
Y+ ’y" fy\ 5
L+ s 8- 18+
Z*H Iz
Y+ ) e

+ —
£ I 7
MOTION

I TYPE
"?JA%” E:> {1 -JOINT

i@x - -LNR
[.":ClRO

4 y

(Description)

Move the manipulator to the operating
position by using Axis keys.

. PLAY
Depress key.

Select the play speed from among 8
stages.

Set the motion type (link, linear, circular
or linear/circular).

Refer to “ Description of motion type”
on the next page.

The lighting position of MOTION TYPE
lamp is shifted down every time

MAN ;
key i1s depressed.
Depress RECORD | key.

Now, “Manipulator teaching operation” and “Play speed” are registered.



% Description of motion type

(1) Link operation ([__]*— JOINT)
For 1 st step, be sure to teach at link operation.
ANANNANANANANANNANNAANNNNANANANASAS I NSNS NS NN NNINNNNNNANS

(2) Linear operation (___] *— LINEAR)
Manipulator moves linearly between steps taught in linear.

The wrist position is changed automatically in accordance with path position, as shown below.

NS b4

Normally, teach the manipulator in linear for the welding section.
AANNANANANANANANNNNANNANANANANNANANANANNANANANANANANAANNANNAANANNANANANANNNANNANANANANANNNANS

{3) Circular operation (___] ¢ CIR)
In playback, the circular operation is executed during section taught in circular.

@ Point is abbreviated to P after this.

* Single circular P1 to P3 : Circular

Teach P1 to P3 in circular.

» Continuous circular
Teach P1 to P 3 in circular.
Teach P4 in link or linear to separate

P1 to P3 : Circular
P4 ! Link or linear
P5 to P7 . Circular.
between 1 st circular and 2 nd circular.
Teach P5 to P7 in circular.

Note : P 3 to P 5 are the

same point.

* Speed in circular operation P2 Note : When the circular
Manipulator moves from Pl to P 2 at speed A operation is taught at high
taught in P2 and from P2 to P3 at speed oo Pl b3 pa speed, the executed path is
taught in P 3. smaller than taught path.



% Circular job (MOVC) operating method

f-———<0perati0n on Teach Pendant>——\

n[ﬁ]x

N

HOLD—START

+@wd - [FwWD>

. _J

(Description)

Depress key

Perform the playback operation

BACKWARD FORWARD | key.

by using F

@ 1. For the first step toward MOVC job, manipulator moves linearly. The manipulator moves

o circularly from 2 nd step in MOVC job.

2. For the following cases, manipulator executes the linear operation, not circular operation.

* The axis operation is executed during the circular operation.

* The cursor or search operation is executed.

¢ The taught points are three points or below in sequence.

can be executed in case below.

Po

p2

P1 P3

However, the circular operation

When the manipulator moves from PO to P 2
and from P 2 to P 3 by using FORWARD key,
the movement from P 2 to P 3 is circular be-
cause the three points (P 1 to P 3 ) are re-
garded as the sequence points.



4. 3. 1. 5 Positioning Level Specification

Perform the following operation only when registering the step (position) which particularly requires

positioning level specification at playback operation.

f—'——<0peration on Teach Pendant>_ﬁ

Lvi

<Description>

Depress POS key.
press v ey

The lamp is lit.

The positioning level selected previously is displayed.

Select the desired level by depressing

or O?F key.

The relation between positioning level and the
accuracy 1s as follows.

Depress RECORD | key.

The MOVE instruction and positioning level are
registered simultaneously.

G J
% The relation between positioning level and the accuracy
P.LEVEL 0 Precise
(Positioning Level) 1 Fair —
i Inward turning positioning (4 stages)
4  Rough
positioning level 0 teaching locus

e

STEP 2

~——————___ positioning level 4

STEP 1

positioning level 3

—g STEP 3

positioning level 1
positioning level 2

Note : The  positioning
accuracy depends on the
motion speed.



4. 3. 1. 6 Reference Point Specification

Perform the following operation only when the reference point registration is needed for motion in addi-

tion to wall point of weaving, auxiliary point, etc.

o (Operation on Teach Pendant>__j

(Description)

Depress gﬁ? key.

The lamp is lit.

The reference number selected in the
previously is displayed.

Select the desired number by depressing

+ or

oN oFF | key.

Each reference point number is determined
as follows.

Depress| RECORD | key.

The reference point instruction and taught
data are registered simultaneously.

% Reference point number

Instruction No. Meaning
REFP 1 Wall point of weaving
(reference position) 2 Auxiliary point

STEP 3 REFP 1

REFP 2 STEP 4



4. 4 OVERLAPPING OF FIRST AND LAST STEPS

(FIRSTY

(STEP /
6
~

( ELDING
ECTION

Motoman moves from step 5

— Why the first and last steps should be overlapped

1 .__,6( (LAST STEP)

the Motoman moves at

movement.

Because

* Overlapping

Step 142—3—+4—-5—6"

* No Overlapping

Step 12—=3—+4—+5—-6—6"

effective

R

to step 6' by overlapping the
steps.

AAAS

This movement is
waste.

— J
Perform the following operation to overlap the first and last steps.
r—<0peration on Teach Pendant )= (Description)
L [%] Depress| ADDR | key.
2 — .
B Depress (ﬁ; and OFF keys simul-
taneously.

+
Q

(S

z

(If error)

[olofo]1]

This display will be shown.

Depress 0+N key.

If the display on teach pendant and the Motoman
position are different, the step display will be
blink.



4]
-Q\
N -
@l ]
— \ Three times
<
Times Display ) o
1 [oTo ool JoToJo] 'NjO]P]
4
2 [ofojof[7] TEN[D[ | | ||
|
s [oo[s] [Llo] M[olv]L]
e
=
2\
e

Now, the first and last steps becomes the same point.

Depress | ] key until the step returns to the
first (STEP 1) position, while watching the movement

of the manipulator.

Depress ADDR key.

Depress OFF key three times.

The last (STEP 6) step will be displayed.

Depress| MODIFY | key.

Depress | RECORD |key.



4. 5 PATH CONFIRMATION

Check that the taught path is correct.

r_<0peration on Teach Pendant jm————
At first, display of STEP 1 should be shown.

[ - -+
OFF ON
|

ON

Y

Next, confirm the movement each step.

(Description)

Depress ADDR key.

Depress | grf and O+N keys

simultaneously.

Depress + key.

Check the movement between steps and the step posi-

(]

tion in sequence by depressing - key.
Fwo>

NOTE
1. Set the manual speed at middle until you are
familiar with the operation.
2. After checking the path, the manipulator moves con-

tinuously at playback speed by depressing
ONT— HOLD

keys simultaneously.
sTEP — - BWD




4. 5. 1 Backward and Forward Key Operation

(Confirmation of Taught Position on Teach Pendant)

and ] keys on the teach pendant
-{ewd) [FwD>-
after registering the position data. These keys have a deadman switch style for safety. The man-

e
ipulator moves only while the or key is depressed.
-<awdl fFwo>>.

4. 5. 1. 1 Mode Selection

During path confirmation (BACKWARD/FORWARD), it is possible to select between checking as a continuous

path or checking the teach position for each step. The former is called the CONTINUOUS mode and the latter,
the STEP mode.

The path can be confirmed by operating the

The and key functions differ depending on each mode.
J _J
-ew) [Fwo>-
r-CONTlNUOUS MODE ~
ONT
While @ key is holding down, this lamp is lit and the CONTINUOUS mode is activated.
LT « Manipulator stops temporarily.
CONT START
This is released when and D
keys are depressed simultaneously.
LT ONT— HOLD—START ¢ Manipulator moves during these keys
depression.
\, S
r"STEP MODE W
See par. 4. 5. 1. 3 for detailed.
e The taught points are traced in reverse.
. » The taught points are traced in sequence.
FWD >
\ iy




4. 5. 1. 2 Precautions during Backward/Forward Key Operation

{1) If instructions other than the MOVE instructions are registered, the address do not advance by
merely operating the key. Instructions are not executed neither. (Refer to par. 4. 5.

1. 3)

(2) For the movement to the reference point, the special operation is needed. (Refer to par. 4. 5. 1.
5)

(3) During @ key operation, only MOVE instructions are able to executed.
-<gwg
(4) Be careful that the manipulator moves to the teaching point in back operation during parallel shift
operation.

4. 5. 1. 3 Relation between Backward/Forward Key Operation and Movement

The Motoman moves only while depressing or key. When it reaches the
taught point, it stops automatically. - FWo>
W ¢ The taught points are traced in
STEP 2 e STEP 3 sequence.
O @)
———————

* The taught points are traced in
reverse.

[ ]
=R

(1) At FORWARD operation

Operation ends after 1 cycle. If the manipulator has reached the END instruction, no response is
made subsequently even if the FORWARD key is depressed. The manipulator moves to the in-
struction next to the call instruction if the job is a called job.

STEP 1 STEP2 STEP3 STEP4
O O @) O END INSTRUCTION
RET
(RETURN INSTRUCTION)
STEP 3 STEP 4 STEP 5 STEP 6 END INSTRUCTION
= O O O O
CALL INSTRUCTION Manipulator STOP

@ All instruction are able to be executed when |ADDR and keys are depressed simul-

® taneously.



(2) At BACKWARD operation
Only the MOVE instruction is executed.
If the steps have reached the first step, no response is made subsequently even if the BACKWARD
key is depressed. The manipulator moves immediately prior to the call instruction if the job is a

called job.
o s STEP1  STEP2 STEP3 -Zann)
step. O*—O*——O"— (called job)
STEP1 STEP2 STEP3 STEP4 J STEP 5 STEP 6
O==—0 O @] O O
Manipulator STOP CALL INSTRUCTION

(3) For an instruction other than the MOVE instruction
When a instruction other than the move instruction is executed, depress ADDR and

keys simultaneously.

L]

If the instruction is not necessary to be executed, advance by 0+N key.

After address is modified by JN or off | key,

* When key is depressed,

vl

the instruction being displayed is executed.

* When key is depressed,

Vi

If the instruction being displayed is the MOVE instruction, the manipulator moves to the specified
position.

If the instruction is other than the MOVE instruction, the immediately instruction prior MOVE
instruction is executed.



4. 5. 1. 4 Motion Speed Selection

The motion speed in the STEP mode is executed at the selected manual speed. Select it as follows.

{Teach Pendant)

Each time this key is depressed,

MAN
SPD
Q MAN SPD
@M FST [ FST [ FST SER FST

— —_ —_

CJ MED 5 @B MED O MED > El MED
0O sww O sww S HR SLw Sl Sww
~— —

Inching operation is possible.

Motion speed is slow.

HGH Only while this key is depressed,
%\ high speed is selected.

Note : At BACKWARD operation, this key cannot be used.

4. 5. 1. 5 Motion to Reference Point (REFP)
Operate as follows to confirm the positions taught as reference points.

pommems ( Operation on Teach Pendant>——-\ (Description)

1] D Depress key.

Check that the present address is the reference
{} point (REFP) instruction.

[of1]els] TR[E[F[P[1] [ |

2
2 . @\ While holding down REF key, depress
PNT
]

o> <

The manipulator moves to the reference points

L y displayed on teach pendant.




4. 6 PATH CORRECTION

If the taught position is corrected after checking the path, perform the operation as follows.

4. 6. 1 Inserting Position Data

When a step is inserted in the job, be sure to depress

=-0

INSERT

key.

This operation need not to be designated when registering immediately before the END instruction.

(———(Operation on Teach Pendant>——ﬁ

{Description)

Move the manipulator to the desired position.

Depress INSERT key.

Depress| RECORD |[key.

The new step is added.

Subsequent steps are increased 1.




On teach condition display, select the specification of inserting position data whether the preceding
step or between instructions.

@ At initial value (preset at the factory), position data are inserted in the preceding

step.
®
r—<0peration on Operator’s Panel) = (Description)
0 2 Depress [ TEACH | key.
ITEAcaO

= =) Set requiring function. Pepress [E ey -
I
nEERER|

&
\
' Depress @ soft key.
= => Set requiring function. FS

B =

[4 “ F1 “ F2 ]L F3 ” F“J_”ﬁ ]E} The teach condition display will appear.
=N
\
5

SET L At depression
TEACH CONDITIONS
ON OFF
1 RECT:ON-SYL :OFF [ ]
2 SPEED CHG. CONDITIONS: ON-SINGLE : OFF | |
3 MASTER JOB CHG. DISABLE: ON-ENABLE :OFF [ |
4 Edit STEP DATA ENABLE : ON-DISABLE:OFF
(in the Edit Protected JOB) ]
5 Record the STEPAFTER LINE:ON-STEP: OFF
==)
o Cow ) e ]
4] nu Set the cursor to the line of “ 5 Record the
== STEP AFTER LINE : ON—STEP  OFF” by us-

ing cursor keys.




(4] - * For inserting position data between in-

TEACH CONDITIONS

ON OFF .
| RECT:ON-SYL:OFF n structions, depress soft key.
2 SPEEDCIIG CONDITIONS-ON-SINGLE:OFF B
4 MASTER JOB CIIG DISABLE ON-ENABLEOFF @
1 Edu STEP DATA ENABLE - ON-DISABLEOFF 88
an the Edu Protected JOB) a .

For inserting position data in the preceding

step, depress soft key.

3 Record the STEP AFTER LINE:ON-5TE): UFF

| [ | cn
= (%] E@\_E%\ =]

t_ For insertion of
preceding step

For insertion between
instructions

5] After the setting, depress soft key.
==
E:l ON OFF
Rl e o]
X
\_ J

(Example of step insertion)

Line Step Instruction

10 3 MOVL V=100

11 TIMER T=1.00

12 DOUT OT#01=1

13 4 MOVL V=100

For insertion in preceding step * For insertion between instructions

Line Step Instruction Line Step Instructions
10 3 MOVL V=100 10 3 MOVL V=100
11 TIMER T=1.00 11 TIMERT=1.0
12 DOUT OT#01=1 12 4 MOVL V=100
13 4 MOVL V=100 13 DOUT OT#o1=1
14 5 MOVL V=50 14 5 MOVL V=50
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4, 6. 2 Modifying Position Data
=]

Be sure to depress uomrv] key to change the taught position.

=

[ofo[s[ [T[L]o] [M[o[v]L]
Step Tool Data Instruction

- [ —
ON or |loFF

x
it
13
2
%

+
[‘n l]
+.¥
) Fy

6

f—'_<0peration on Teach Pendant )y

y

{Description)

Depress ADDR key.
The lamp will be lit.

Call

up the

+
ON

or

OFF

Move the manipulator to the desired position.

step to modify by using

key.

Depress| MODIFY key.

The lamp will be lit.

Depress| RECGRD |key.

Only position data is modified.

The instruction and PLAY speed aren’t modified.

@ If =& key is depressed, the position data of the manipulator are not changed.
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4. 6. 3 Deleting Position Data
Position data can be deleted if the following conditions are sufficient :

(1) The step to be deleted is the same as the step immediately before. (Robot axes only)

{2) The position data to be deleted is the same as the present manipulator position.
If it is not same, move the manipulator to the delete position by step forward operation.
Or. correct rect the position data to the present position.
Delete the position data as follows :

r——(Operation on Teach Pendant>———ﬂ (Description)
Depress key.

% The lamp is lit

%
0fofs] TrlLfo[ [mfo[v]L]

Step Tool data  Instruction

+ o Call up the step to delete by using O+N or
ON —
oFF | key.
@ When the position is not the same as
® the position of the manipulator, the

step number will blink.
Move the manipulator, to the

position to be deleted by depress-

S
ing FWD >

key.

Depress| DELETE key.

The lamp is lit.

Depress | RECORD |key.

The step will be delete.

\_ )

MOVE instruction to position variable can not execute the edit operation on the
@ teach pendant.

If the operation is executed, the error message 2250 “Can’t alternate or delete the
instuction” is displayed.



4. 6. 4 Modifying Motion Type

Motion type specification cannot be modified directly.

At first, delete the registered MOVE instruction. Then, register it again.

r__<0peration on Teach Pendant ) ===

ADDR
(%

s
[ofofs[ [r[ciol iMfofvL]

Step Tool data  Instruction

2
B~ =
on | or orr

{Description)

The lamp is lit.

or

Call up the step to be delete by using 0+N

oFf | key.

@ When the position is not the same as

the position of the manipulator, the
step number will blink.
Move the manipulator, to the

position to be deleted by depress-

mg key.

Depress| DELETE | key.

The lamp is lit.

Depress RECORD | key.

The step will be delete.



Register the step modified the motion mode.

M%TQI Select the desired motion type by depressing
‘—@ MOTION
TYpe | key.
MOTION
TYPE i
T The lamps sequentially change at
CJ—LAR each time this key is depressed.
C)CiRO
6 PLAY
Depress SPD key.
— Set the playback speed by using + or
-+ or ON
on I OFFL
Y < oFF | key.

When the positioning level specification is re-

quired, decide the position and depress

POS
LVL

key.

Depress INSERT key.

Depress| RECORD | key.

The new MOVE instruction is registered.
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4. 6. 5 Modifying Motion Speed Data

r——<0peration on Teach Pendant>-—-——\

2

[ofos] [r[L]o[ [m[o[V]L]
Step Tool data Instruction

PLAY

e Teach pendant display

L [ [ [af1]. Jolmmi/]s]
3

.
L2 [ | B[Bl-lﬂMlML/lSl
I [ Te]s]

& Tils[olo]. oMM/ ]5]

. [oIm[m][/]s]

- 101 —

(Description)

Depress ADDR key.

Check that present address is MOVE instuction.

PLAY
Depress SPD key.

The play speed stage selected previously
is displayed.

Select the play speed stage from among 8 stages.

@ 1. Even if the manual speed is

p4 changed, the play speed stages

(for registration) are not
changed.

2. The play speed data setting is

abbreviated by depressing

o:g P-‘ﬁ:] keys.
Depress MODIFY key.

Depress RECORD key.

The new motion speed data are registered.



4. 6. 6 Modifying Positioning Level

r———<0peration on Teach Pendant>_\

&
&

* Teach pendant display

.

@[0]ols] [r[Lo] |M[o]v]L]

Step Tool data

Instruction

®[p| JL[E[V[E[L] [1] [ | ]

Positioning
level

B
ON,,:.} or

\_ J

(Description)

Depress ADDR key.

Check that the present address is the MOVE in-

struction.

Depress POS key.
LVL

The teach pendant display changes
from (a) to (b).

Select the positioning level by using

or | orf | key.

Depress MODIFY key.

Depress RECORD key.

The new positioning level is registered.

@ If positioning level specification is deleted, register MOVE instruction again after
deleting the MOVE instruction with positioning level.
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4. 6. 7 Modifying Reference Point

r———(Operation on Teach Pendant}—-—w

2.

PNY

%

* Teach pendant display
@[of1][2]3] [R[E[F[P[e] [ |
w[r[E[F[P] [2] [ [ [ ] ]]

B s

MODIFY

. s

@ The position data are also changed.
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{Description)

Depress ADDR key.

Check that the present address is the MOVE instruc-

tion.

REF
Depress PNT key.

The teach pendant display changes from (a) to (b).

Select the reference point number by using

or key.

+ —
ON OFF

Depress RECORD key.

Depress| MODIFY | key.

The new reference number is registered.



4. 7 TEACH LOCK RELEASE

Release the teach-lock after the teaching.

N {Description)
[1] ENABLE
vt Depress key.
Displays that The enable lamp on teach pendant fhsplay will be
OFF teach-lock is set. turned off, and shown “LOCK —ON.
AN
/
%\ Vd
ENABLE
| B ) [
_
— Depress OFF key.
\OFF @l The display changes from “LOCK — ON” to “LOCK
\ Displays that —OQFF.”
teach-lock is released.
/ If the teach lock is set again, depress
(ERLC] ,;E
+ key

4. 8 TEMPORARY RELEASE OF SOFT LIMIT CHECK

The working range of manipulator is restricted at the following three soft limits.

(1) Maximum working range each axis

(2) Mechanical interference area between axes

(3) Allowable working area in rectangular parallellopiped, which is set parallel to the robot — coordin-
ate system.

These soft limits are always monitored on the system.

If the manipulator (control point) reaches to any soft limits, the manipulator will stop automatically.
Move the manipulator to the reverse direction if the manipulator stops due to soft limit.
W\NV\AANW\ANW“MMNW\MAIWWM’WV\NWVV\NW’WVW\/WANVVW\A’V

Release temporary the soft limit as follows.
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Teach lock

Other job

Master job

Al F1

F2

F3

Fa

Displays when Fﬂ soft key is depressed.

Adrssave

Limit open

IF-LSopen

Resume

Condition

F2

F3

Fa

F5 |

Adrs save

Limit open

IF-LS open

Resume

Condition

F2

F3

F5 || O

N

or

f—_<0peration on Teach Pendant>——-\

F5 [_A%\

S

(Description)

Depress TEACH key.

Depress [E key to call up the soft key labels

for releasing the limit.

Depress [ umit open | g0 key to release the soft

(F2 |
limit.

Move the manipulator to the reverse direction for
the operated direction.

Resume

Then, depress soft key, depress MODE
key, or turn the power off to reset the soft limit.

@ The teaching data cannot be registered during soft limit release.
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4. 9 [INTERFERENCE PREVENTION FUNCTION IN THE INTERFERENCE AREA

Processing to prevent interference is executed in the 1/0 processing section. This function is not ex-
ecuted in S-axis area. Because, in the standard system, the interference prevention function only is

In the YASNAC ERC, the rectangular parallelopiped area is set in the manipulator working area,
and the status signal 1s output whether the control point during operation is inside or outside each area.
This rectangular parallelopiped area is set parallel to the base coordinate as shown below. For the
manipulator only, it is coincided with the robot-coordinate system.

\\/{
=3

N
N

INTERFERENCE 7
AREA
A BASE COORDINATE
/// //;} /
7 N INTERPFERENCE

£ 7 ; AREA
r - ST T
| | I /7 /7}
! | % _
| l L s /7’ |
| I IF4e_ |

I o =

|

! ! o : !
' | 1 !
! ' J |/)\ g S /
! I
| !

|

S

!
/
/
!
S

Set in absolute value on base coordinate
(in units of 0. 1 mm). Travel axis is

also included.

Base—coordinate System and Interference Area

The cube interference signal is output as inside cube (1 or 2) signal. This is turned on when the
control point is in interference area.

For the external input signal, interference 1 and 2 signals are provided for cube interference.
When the input signal is turned on during operation, the manipulator will slow down and stop.
When this signal is turned off, the manipulator will operate again automatically.

Thus, these 1/0 signals protect plural manipulators with the same working area from the interfer-
ences.

These I/0 signals can also be utilized as interlock signal to protect the peripheral jig interferences.

For the I/0 terminal number, refer to “YASNAC ERC Maintenance Manual” (TOE—C945—130).
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The relation between the ERC 1/0 signal and manipulator operation is as shown below.

START

s the control point
within the cube?

Is the “cube entrance
prohibit” signat ON?

*Waiting” signal
is output.

Reset “Waiting”
signal

Manipulator stops.

Output “"Operating
in cube” signal

Is the control point
outside the cube?

Reset "Operating
inside cube” signal.

@ If in waiting status with the Entrance Prohibit signal, the robot just barely enters the
® area for speed reduction processing and then stops.
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¢ 1/0 signals in YASNAC ERC controller

YASNAC ERC

Inside e 1 ent e prohibit ) .
cub entrance p These signals are checked when manipulator en-

. . ters in cube.
Inside cube 2 entrance prohibit

Operating inside cube 1
Outputs in cube while manipulator is operating.
Operating inside cube 2
. Outputs while manipulator is waiting by en-
Interference waiting . '
trance prohibit signal.

e Example of connection where two manipulators are operated in the same area.

Manipulator A Manipulator B
Operating inside cube 1 {———’ Inside cube 1 entrance prohibit
Operating inside cube 2 ————— Inside cube 2 entrance prohibit
Inside cube 1 entrance prohibit —=—————  (Operating inside cube 1
Inside cube 2 entrance prohibit —=—————— (perating inside cube 2
Interference waiting Interference waiting

Alarm signal

@ For the interference area setting, contact your Yaskawa representative.
®
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section 5

PLAYBACK OPERATION

\,

job data are played back under

specified conditions).

This section describes mainly playback operation (taught

o
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PLAYBACK OPERATION FLOWCHART

Preparation
for playback

Par. 5. 2

Playback

Par. 5. 3

Stop and restart
operation during
playback operation

Par. 5. 4

Speed correction

Par. 5.5

* Registration of master job

. DiSplay of ]Ob text ceeeeeees
* Calling up of master job -

¢ Start operation srereerereesees

...........................

...........................

...........................

Specification of start operation =rrrseereeeesaseeees
* Special operation at PLAY mode -eeeevmeevereeees
Speed adjustment operation ........................

Low speed operation -
Check operation creeeeerees
Machine lock operation -

* HOLD(Pause) =++cessvreeeeerers
e Emergency stop -+e--treereees
* Stop by error/alarm «-+e+ee
* Stop by wire sticking e+
* Stop during Welding:-+++-++*
¢ Other SLOPS  rrereeseeeerenees

* Speed correction by speed
override specification
at PLAY mode ...............
* Speed correction by EDIT
operation at TEACH mode
* Speed correction by TRT
operation at TEACH mode
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5. 2 PREPARATION FOR PLAYBACK

Before playback operation, specify and call up the job to be executed. When the job is executed con-
tinuously, it must be previously registered.

5. 2. 1 Registration of Master Job

r__<Operation on the Operator’s Panel>—j

{Description)

ﬁ"‘%ﬁ/"
Depress . Master job | soft key.
TFs

g8
E

END

il

>
Tech locK New job |}Job search||Master job| —

" store |
Depress ﬁ—J soft key.
L

Specify the job by using CURSOR keys.

Depress key.

[TEacH wmoDE ACTY JOB. 128 Lo s o
1987 05 21 1030 EDIT - JOB L OIS - 000 -
JOB LIST i i i
JOB TOTAL:2 MEMORY 215 BYTES REMAINS 32644 BYTE Now, the master job is registered.
POSITION | 15 POINTS REMAINS. 2225 POINTS .
NO, JOB NAME POSITIONS PROG DATE TIME PROTECT SAVE The display becomes as shown on the left.
CURSOR [rwt00l  TEST 1204 1988 01 06 1700 ON DONE
m? 123 239 060 1988 01 06 17 200
Display ~
changes

Teach lock: New job 1] Job search |Master job) —
L e
NP —~
~—-

| €] [=] [m] [w] [e] [=] [B) |
" y
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r—- Meaning of master job 2
In automatic operation, the master job is executed repeatly as shown in the figure below.
When the job jump and/or job call instructions are registered to the master job, the manipulator ex-
ecutes these jobs (job 1, 2, 3, etc) and returns to the master job. In this respect, the master job means
the original job.
JOB 2
JOB 3
;) MASTER JOB
] r<
JUMP
<'> \T
JUMP
<>
| I
. y

5. 2. 2 Display of Job Text

Display the job text before playback.

-
nD!SP

F<Operatlon on Operator’s Panel>*

POSITION: 15POINTS REMAINS: 2225POINTS
No. JOBNAME, POSITIONS PROGDATE TIME PROTECT SAVE

00001 TEST 120 9 ) 0000/00/00 00:00
00002 123 239( 6 ) 0000/00/00 00100

==">Select display menu .
D<agrns1s] STACK DISP

Job LPosmnn” Frile

Hr[elm ][]
X
O

[ TEACH MODE ACTVJOB 123 130000 siom  HOLD W
1987/06/21 1030 EDITJOB 123 170000 "s:000
JOB LIST
LINE:STEP

g
E

Nop
0001 Qo MOV Vi=50.00

0002 0 MOV] V)J=50.00
0005 0B MOV) VI=12.47
0004 004  MOVL V=1§7.0
0005 006 MOV] V]=50.00
0006 006 MOV] VJ=50.00
0007 END

==

\ page | \ [ page *

= [

112 —

(Description)

Depress key.

The job list will appear on CRT display.

soft key.

Depress

The display of job text will appear.



5. 2. 3 Calling Up of Master Job

r——<0peration on Operator’s Pane]) se——— {Description)

1] % Depress key.
-

N

I — Depress %ﬂ soft key.
SRR
\@J

Depress L—- all soft key.
= =" Select the record or the call of the master job F$
ST |
ARRIRRRE

4
2 com Depress | PLAY | key.
PLAY

B START

Depress START button.
@\ The manipulator starts playback opera-
tion.
\. J
@ . The manipulator should be started at the specified position in play condition display.
p4 2. The master job can also be called up in PLAY mode.

%I:> @LQ Ma?%;

3. The registered master job name and call status of job are confirmed.

-
Bl  © @&
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5. 3 PLAYBACK

Let's operate the manipulator. Make sure that no personnel are within the restricted work envelope of

the manipulator.

g~ (Operation on Operator’s Pane] ) me——

"
3

START

or “External signal ON”

% Operation cycie

STE

START
Executes one instruction each time @ button is depressed.

{Description)

Depress key.

Select the operation cycle by depressing

either AUTO .| 1CYCLE | or | STEP

key.

For these key functions, see “Y Operation

cycle” below.

See par.5.3.1.

Operates continuously until END instruction is executed. However, if the called job is ex-

1 CYCLE ecuting, the manipulator will not stop by END instruction.

>
C
3
@]

AUTO operation is performed by returning to the first part of the master job automatical-
ly when the master job END instruction is executed.

The AUTO cycle is effective only with the master job. For other jobs, 1 -cycle operation

is performed.

@ The selected operation cycle remains until another operation cycle key is depressed.
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5. 3. 1 Start Operation

There are two methods of starting PLAYBACK (automatic operation).
START

(1) Depress @ button on the operator's panel.

(2) Specify from external input (special input).
Specify either (1) or (2) in the playback condition display in advance.

These operations are interlocked as shown in Fig. 5. 1.

Starts with external
input specification

Starts on

operator's panel

Specify either methodl
in playback condition dispiay.

(See par. 5. 3. 1. 1.))

Playback can be started only when
the start signal is valid finally.

Fig.5.1. Start Operation Effective/ineffective
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5 3 1.1

pr————===(QOperation on Operator’s Panel)

PLAY

= = > Select the function

Speed adj | | Adjst cond{ [ Slow speed check Release |

Specification of Start Operation

)

—

J

Mw@wwm%
X

= =2 Select the function
e I
(<]l F1 ]| 2 LF_(S_”_!:}_JLF}\@
i\ﬂ\
CURSOR
Do .

116 —

{Description)

Depress key.

The speed adjustment setting status is
displayed in the job text (instruction)

display.

Depress  [p] key.
Condition

Depress @ key.

The playback condition display is called up.

Place the cursor on either 17" or “2".
Set the switch status by depressing

Cow ] or LOFF ]



CURSOR ~ )
.
ON OFF
Select either o [1 EXT START (ON: PROHIBIT) W
one by using 2 PANEL START (ON: PROHIBIT) _ SWITCH
CURSOR keys. X m STATUS
l ON OFF ’ Exit
J
k —]
< F1 @

Exit

STAR

Q

3

or “External signal ON"

.

@ This setting can not be performed during EDIT LOCK.

117 —

to ON.

to OFF.

Depress %i_‘j soft key.

When “ 1 7 is selected, depress START
button.

When * 27 is selected, turns the external
signal ON.

The manipulator will start the playback
operation.



5. 8. 2 Special Operation at PLAY Mode

When the PLAY mode is selected, soft keys are displayed for special function selection in playback.
Depress the soft key to be executed. Operations of those functions are explained in each paragraph

below.
<Specia1 TUNCLIONS) = +reeseverrreserssrmesmamtiastittietnetsttsiiisteraeesnns (Paragraph>

(a) Speed AAJUSLIMENE +=veverremeereerestsr i 5.3.2.1

* Dry - run speed

*In guard - safety speed
(b)  LOW Speed OPeration «==r-«««+rrssrssreresrsummamerrtnstniinineitttiienee e sttt 5.3.2.2
(C) CheCk OPEration«««sss=ssstsrsrrerrreerttmttimmtuiis i se e e 5.3.2.3
(d) Machine lock OPEIALION  «orrrereesesremre ettt 5.3.2.4

5. 3. 2. 1 Speed Adjustment Operation

If loci are checked in playback operation (par. 5. 3. 2. 3), the taught speed can be limited temporarily to
operate at a safe speed. Select one of the following two types of limit values.

(1) Dry run speed
Playback operations are performed at a dry-run speed (constant speed), not at the taught speed.
By using dry-run at confirmation of jobs which have much low-speed motion, the confirmation
time can be reduced.

@ For the steps where the taught speed is lower than the dry-run speed, be careful of the moving
speed because it is faster than that of taught speed.

(2) In-guard-safety speed
The playback speed is limited to the upper limit value. Therefore, steps designated for speeds
faster than the upper limit values are restricted by this limitation. However, operation is per-
formed at actual playback speeds in steps within the limit value and is useful in checking opera-
tion in actual work.

In-guard-safety speed is set at 25% of maximum speed.

In-Guard-Safety
Speed Limit
_____________________ adindasiiel Rt Refhadiad Il . Taught speed, usual
playback operation

speed.

. Motion speed

Dry-run Speed at in - guard - safety
A operation.

- . Operation speed de-

singnated dry-run

Fig. 5. 2 Dry Run Speed and In- guard- Safety Speed
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% Specification of speed adjustment

f_—_<0peration on Operator's Panel>* (Description)

1] (— ] Depress key.

Depress —~==—— soft key.

= =2> Select the function

HRNRRRERE

To select the dry-run speed, depress

= =2> Select method for alternative speed data
Dry - run

Dry-run || Satety spd E] “soft key~

To select the in - guard - safety speed,

| Safety spd |

[Z][F’Q“ F2 rF3 "_F’%* Ff?e [ depress soft key.
%

4
B START Depress START button.

% Release of speed adjustment

{Description)

~<Operati0n on Operator's Panel>_\
1 - ] Depress key.

PLAY

®,

2 Release
2 Depress soft key.

=="> Qelect the function
Speed ad) || Cond ad) || Siow speed|| Check || Retease |~ The speed adjustment specification is released.

[Q[r ][] ][]
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5. 3. 2. 2 Low Speed Operation

For safety, the manipulator can be moved at low speed during the first section, without regard to the
taught speed. From the next section, the manipulator moves at taught speed.

r—-—<0peration on Operator's Panel)-_-ﬂ {Description)

a Depress key.

‘ PLAY

- Depress [Slow speed | ot key.
F3
Select the function
rSpeed adjﬁl lﬁCond am‘i W m !”Rm
QI F1 || F2 || F3 | Fa || F5 || D
Vs
START

Depress START button.

Q

5. 8. 2. 3 Check Operation

This is effective in checking loci in automatic operation. By reserving CHECK OPERATION, work in-
struction outputs such as the ARC instruction are not executed.
Reserve CHECK OPERATION before performing idle operation in the playback mode.

f————<0peration on Operator’s Panel)——j {Description)
Depress -PLAY key.
1 - ]
PLAYA
Depress @ soft key.
= =>> Select the function
Q| Firef{Fa ] Fa] Fs |
N
N\
START Depress START button.
@ The manipulator starts playback operation.
&
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Release |

(- |
@ 1. For releasing the check operation, depress key and Esj soft key.

® 2. Check operation reservation is released automatically in the following cases.

s The mode (except PLAY mode) is selected.
* The power supply is turned off.

5. 3. 2. 4 Machine Lock Operation

Machine lock is specified when checking the 1/0 status at the job playback without moving manipulator.

F—(Operation on Operator’s Panel>_\

= > Sglect the function
—
E

{ peed am’ Cond ad) || Slow speed|| Check —
L

WWMMWﬂ%\

= =2> Select the function

| el T Jfeetes

AR
S

START

- J

{Description)

Depress mode.

Depress key.

Depress soft key.

Depress START button.

Ol [ Relewse |

@ 1. For releasing the machine lock operation, depress key and soft key.
[ J

2. Machine lock is released automatically when the power supply is turned off.
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5. 4 STOP AND RESTART OPERATION DURING PLAYBACK
OPERATION

The manipulator will stop in the following conditions.

{Conditions) (Paragraph)
. HOLD (PAUSE) ................................................................................. 5 . 4 . ]
. Emergency Stop ................................................................................. 5 X 4 . 2
o SEOP DY EITOr/@larm +ssssesssseessssesstainsasisesst ettt 5. 4.3
. Stop by Wire Stick .............................................................................. 5 . 4 . 4
© StOP AUIing Welding ««+-sr=ssreesseesrsmmnenssesittinttiiitt et 5 4.5
° Others ............................................................................................. 5 4 . 6

5. 4. 1 HOLD (Pause)

When HOLD is specified, the manipulator stops immediately and START pushbutton lamp is turned off.
HOLD can be specified on operator’s panel, teach pendant or external input.

@ If HOLD is specified on teach pendant, it can be released only on the teach pendant.
L J

(1) HOLD by operator’s panel

+Stop

4 N
HOLD When HOLD push button on operator’s panel is depressed,

the manipulator stops immediately.

This operation is possible in any mode. The lamp will

RED %

. J

HOLD lamp is lit if @ HOLD lamp is turned out if -

light in the following cases.

HOLD pushbutton is depressed on oper- The HOLD pushbutton is released.
ator’s panel.

HOLD is operated on teach pendant. HOLD is released by the teach pendant.
Refer to par.5.4.1.1(2).

HOLD signal is designated through an The HOLD signal from external input is

external input (special input). released.

@ By executing the PAUSE instruction. the HOLD lamp is not lit, but only the message “PAUSE" is
dispiayed.

* Restart

4 N
START Depress START pushbutton on operator’s panel to restart

the manipulator.
GREEN Q\

\
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(2) HOLD by teach pendant

« Stop

ONT—HOLD—START

{a) At TEACH mode

ONT— HOLD—START

STEP — + (Bl @ FWD >

(b) At PLAY and
REMOTE mode

N

(‘CONT

While holding down
—HOLD

At PLAY or REMOTE mode, only depress

key on teach pendant, depress

\] key. The manipulator pauses momentarily.

—HOLD

key.

\, S
CONT ~—START
* Restart £
~ Depress and keys on teach pendant
ONT— HOLD—START .
W simultaneously to release HOLD.
@ HOLD specified from teach pendant is released
® only from teach pendant.
\, S

The display is not
change until HOLD
is released.

[ |
=k

coorD  MaNspo MM

;] on gm FST Em--sonT
|mea’ W MED mm--we
@ v too. B8 Stw ECRO
- usen

(3) HOLD by external input

Connect HOLD signal to the specified position of external input. When the input signal is OFF (contact
is opened), the manipulator stops immediately.

The HOLD lamp will light and no start operation can be
accepted.

To release the HOLD, turn the external input to ON.
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5. 4. 2 Emergency Stop

» Stop
~

The servo power must be cut off and the manipulator stops
immediately by depressing the emergency stop button on
the operator’s panel or on the teach pendant.

Yy This operation can be in effect anytime and in any
mode.

(a) On operator's panel

=

vV

{b) On teach pendant

\ J

* Restart
~

Turn the emergency stop button on operator’s panel in the
direction of the arrow to the original position, and depress

SERVO POWER key. The servo power will turn on.

SERVO POWER

On operator’s panel
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5. 4. 3 Stop by Error/Alarm

If an error or alarm occurs, the error or alarm code is displayed on CRT display and the manipulator

will stop immediately. However, where the error or alarm is not affected in the manipulator motion,

the manipulator continues the operation.
(1) Stop by error

* Display

—

The display
is not
J changed.

= = > Error @mﬁ-— Contents
L

E[R[R[O[R] fn[n niny | |

of error
Error No.
Error No.
{a) Oper:ior’'s Panel (b) Teach Pendant
Fig.5.3 Error Display
¢ Usable keys during error
g
HOLD E STOP
°
(a) On operator’s panel (b} On teach pendant
* Error release
a ) [ )
W@ E@
L w \, J
Depress | CANCEL | key on operator’s panel. Depress mﬁgu key on teach pendant.
Error message goes off and error is released. The lamp will hght. Error message goes off and

error is released.
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(2) Stop by alarm
* Display
Alarm 1234
The alarms (4 max.)
Alarm 1015 o
is displayed
Alarm 2012 )
automatically.
Alarm 3113

Fifth or subsequent alarms will not be display-

ed, but will be recorded as alarm history.

(a) Operator’s Panel

* Usable keys during alarm

HOLD

E STOP
Release

(a) On operator's panel

@

Servo power is automatically turned off if a critical alarm occurs such as a hardware failure.

setting is not possible, no function is possible.

®
e Alarm release
. A
Release |
| FE(@\
\. _J

Depress [ Release | soft key.

The CRT display returns the status before the

alarm occur.

.

Depress key on teach pendant.

A/L/A{RM n

(b)

—HOLD
ENABLE
a4

(b) On teach pendant

Teach Pendant

Alarm No.

r—

\,

&

~\

J

If re-

Then turn off main power and correct the trouble.

The lamp is turned on again and the alarm is

released.

The alarm can also be released by an external signal.

If the CRT display is changed during alarm, the alarm display reappears even if following operations

are executed.
* When the mode is changed.
* When START is specified.

* When key s depressed.
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5. 4. 4 Stop by Wire Sticking

Wire sticking is a status where welding wire and bead are connected under no welding. The manipulator
START
monitors the wire sticking status when ARC OFF is executed in PLAY mode and © button is de-

pressed in PLAY or CHECK mode.

* Stop HOLD

When wire sticking is detected, @ lamp on operator’s

YASNAC ERC

panel is lit automatically and the manipulator stops immediately.

[WIRE STICKING]
The external output relay [wire sticking] is activated. (The *

contact is closed.)

S ) ON

* Restart HOLD {}

When the stuck wire is cut, @ lamp gose off and the
YASNAC ERC

external output relay [wire sticking] 1is released. (The con-
[WIRE STICKING]
tact is opened.) START I

In this status, depress @ button on operator’'s panel.

il
C 1 -

OFF

The manipulator moves again from the position.

Fig.5.5
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5. 4. 5 Stop during Welding
If the manipulator stops during welding, the ARC OFF is executed automatically.

* Restart START
Depress @ button on operator’s panel. The ARC ON is executed and the manipulator moves to the

displayed step. At this time, the welding conditions (current, voltage, etc.) are those of the last executed in-

Foarcar e FeAr e
'

struction VWELD/. .+ JAWELD/__1 3 ..

ARC OFF

! LOCUS from restart
ARC ON Manipulator stopL/ (Stop and restart positions are same.)

Restart e .
See ..

o Restart
(Aﬂer the manipulator stops, )
it is moved by teach pendant.

N Locus from restart
(Stop and restart positions are)
different.

@ Be sure to restart the manipulator at stopped position because it executes ARC ON from the res-
tarted position. If the manipulator is moved, put it back to the stopped position by using teach pen-
dant.
Fig.5.6 Stop and Restart during Welding

@ For circular operating or weaving, the manipulator is restricted as follows.
[ J
Stop Method Operation Restart Method

HOLD Circular interpola- | When the stop and restart positions are the same, ARC
tion and Weaving ON is executed from the position and circular interpola-
tion or soft weaving operation is resumed.

Stop except HOLD | Circular interpola- | The operation is not possible.
tion

Soft weaving ARC ON is executed without weaving operation.

5. 4. 6 Other Stops

(1) Pause by changing the mode
When the mode is changed during operation, the manipulator stops immediately.
(2) Pause by executing PAUSE instruction

When the condition is satisfied in PAUSE instruction, the manipulator stops. When the
START
@ button is depressed, the manipulator starts from the next instruction.
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5. 5 SPEED CORRECTION

The registered speed correction is executed by any method below.

* At PLAY mode, correct by “speed override” specification =-«==rserseeereeercnncen. Par.5.5.1
« At TEACH mode, correct by EDIT operation .......................................... Par.5.5.2
* At TEACH mode, correct by TRT Operation .......................................... Par. 5.5.3

5. 5. 1 Speed Correction by Speed Override Specification at PLAY Mode

This speed correction can be executed with the manipulator motion and without alteration of the taught
job contents. By using this function, the job can be played back with varied speed until the actual

operation speed is adjusted.

Where the speed data correction is specified, only speed data of actual moved step are corrected for
each step when the manipulator has reached the taught position of each step.

@ 1. If the override specification becomes ineffective during manipulator motion, the speed data of the step
® cannot be corrected.

2. The corrected speed is limited by max/min speed of the manipulator.

In override specification, the actual playback speed is varied at specified ratio to the taught motion
speed.

D
} The setting range of override ratio is 50 to 150% (in units of 1%).

The override specification can be executed on operator’s panel and teach pendant under the following
conditions.

« Operator’s panel . The setting is possible only when the manipulator stops.

¢ Teach pendant . Even if the manipulator is moving, the setting is possible.
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5.5. 1 Speed Correction by Speed Override Specification at PLAY Mode (Cont’'d)

(1) Override specification on operator’s panel
r—— {Operation on Operator’s Panel> —

IPLAY\]

= > Select the function

=
[ ][F2|[Fa ] Fa] Fs
UL&J [Fs ][>

= 2 Select method to alternate speed data

] e
IEREEDE
\\

.. Do you want lu re-write memorized data
-~ with_new one’

mmﬁﬁﬂm@@

“ N \\/

\

" Enter speed override data (500 15070

e

[<]{r J(r2](rs ](re][rs ][]

For numerical value input

@ 1. The setting range is 50 to 150 %
9 .

® . The override can also be set on teach

‘®

pendant.

— 130

{Description)

Depress key.

Depress L 5P€ed adi | gogt key.

E

s
Depress TOv-e;;de soft key.

Rewrite
Depress soft key when the

taught speed data is required correction.

(When correction is not needed,]

depress @\ soft key.

LF3)

The soft key labels for numerical value
input will appear.
Input the override ratio by using these

soft keys and DATA key
)
L]
)0

Depress key.



CURSOR JOB NAME

PLAYBACK ACTIV JOB: XX XX XXXX
LINE STEP INSTRUCTION

0000 000 NOP

0001 001 MOVJ VJ=60.00

0002 002 MOVL V=500.0

0003 DOUT OUT #12=1

= = > Available to adjust speed.

J Override Dry—fun Safety spd

The input data are registered as reserva-
tion value of override ratio.

Where the correction is executed, the new
data are registered, and are checked on the

playback CRT display as shown in Fig. 5.7.

F Reservation status is displayed.

Fig. 5. 7 Display of Override Reservation Status
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5. 5. 1 Speed Correction by Speed Override Specification at PLAY Mode (Cont’d)

(2) Override specification on teach pendant

¢ Operator’s panel

= =2 Select the function

=
ERONEOEE
\Y

= ==>> Select method to alternate speed data

Ovesnds ‘ ~ * Satety
nde Dry-run ety spd

@EE@@

r—-— {Operation on Teach Pendant> —

132 —

(Description)

Depress key.

Depress soft key.

Depress :}Ov[%de soft key.

e



==> dat

a4 with new one?

Do you want to 1€ write memorized

|

j L Rewrite

[ Unrewrite ]

SR YIS ]Les]L 3>

* Teach pendant

+ ] or [—
ON OFF

A
A Y

\ LN \\d

Depress [@ soft key when the

i

taught speed data is required correction.

ﬁl)nrewme

(When the correction is not needed,)
depress E soft key.

Depress key

PLAY
Depress SPD key.

The lamp is lit.

Change the override ratio by using

+ —
ON or OFF key.

+ —
If ON and OFF keys are de-

pressed simultaneously, the ratio is input

at 100%.

@ 1. The setting range is 50 to 150%
p4 2. 1f the in-guard-safety operation is specified simultaneously, the manipulator motion speed is limited
to the safe speed.

However. the specified speed data are corrected in memory.

* Operator’s panel

ENTER

133

Depress | ENTER | key.



5. 5.1 Speed Correction by Speed Override Specification at PLAY Mode (Cont’ d)

(3) Override release

r_—<0peration on Operator’s PaneD> ———ﬁ

PLAY

or

==2 Available to adjust speed

D [D'Y”“” ]

Satety spd

= =2 Select the function
Cond adl]
. y

(Description)

Depress | PLAY jor | < key.

Depress soft key.

The override specification will be

cancelled.

@ It can also be released under the following cases.
* Dry-run is specified. * One cycle has been completed by END instruction.

* Alarm or error occurs.
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5. 5. 2 Speed Correction by EDIT Operation at TEACH Mode

Speed data correction has two methods on operator’s panel
(1) In link speed (V]), TCP speed (V), wrist-angle speed (VR) and external-axis speed (VE), only
desired speed data are changed to the specified value.
(2) Without regard to the kind of speed data (VJ, V, VR and VE), speed data of job can be cor-
rected by specified ratio (2 to 200%).
This method is called “relative correct” operation.

Method (2)

Which method
is used ?

Method (1)

Specify either link speed (V J), TCP
speed (V), wrist - angle speed (VR)
or external axis speed (VE).

Depress Wi}*‘% soft key.
5

Input the speed data. Input the ratio (1 to 200%).

Is the correct NO
continued ?

/ls the speed data

of step on the cursor

NO

Depress soft key.

Depress [E soft key.

END

Depress soft key.

Fig.5.8 Speed Data Correction Flowchart
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5. 5. 2 Speed Correction by EDIT Operation at TEACH Mode (Cont d)

r— <{Operation on Operator’s Pane1>_\ {Description)

1] Depress key.

J |
ob
POSITION 15POINTS REMAINS J25POINTS Depress L_ﬁg soft key.

NOJOBNAME POSITIONS PROG DATE TIME PROTECT SAVE
00061 TEST ! 124 D000 0000 000
“00002 1230235 K6 000 00 00 00100

=< > Select display menu

Job ‘@‘ tile HDraghoswsHSTACKD\SP'
(]l r2]{Fs | ra]rs |[D]

Place the cursor on the step to be corrected

by using CURSOR keys.

Where the some steps are corrected to the same value, place the cursor on the lowest number step.

g Depress key.

EDIT

Depress soft key.

Delete

i insert ; Atter Line edn] Speed chg| —

HRRRRRE

Depress desired soft key.

Vol pose

e ]
R el o]

ﬂ\— \—'l &\—1 Dl d\
\ \

\

\
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DATA Input the desired speed data by using

n L - 1 [ = [eatk spare DATA keys or soft keys.
apag ¢ =
]z]c]
o] ] -

The speed setting range may differ in manipulator.

® When the speed data are corrected by soft key, the setting range is limited by max/min

speed of the manipulator.

B
Depress | ENTER key.

Depress Skip—J or L Alter |
« Where the correction is continued Fa LES

soft key.

. Speed data of step on the cursor is
not changed.

Fa!
NANANNANANANANNNNS
[ alter ] Speed data of step on the cursor is
F5 e

changed.

-
LINE STEP INSTRUCTION w @

0000 000  NOP @
0001 001 MOVJ V]=50.0 1. The cursor moves to the next object step of

0002 002 MOVL V =270.0 >

0003 003  MOV] VJ=50.0 correct at every[ Skip Jor[ Alter ]

0004 004 MOVL V =250.0 .
soft key depression.

2. The cursor skips the different kind speed

l:] j ED [E L specification.
[Q] (] [r2] [Fs] [r4] [Fs]

. . . Exit Exit
* Where the correction is ended - | Depress X2 soft key.
[F5] Fs5

2
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5. 5. 3 Speed Correction by TRT Operation at TEACH Mode

Execute speed correction by TRT operation at TEACH mode so that the manipulator is moved at newly

set travel time in accordance with measuring travel time in playback.

= (Operation on Operator's Panel) ==——————

e Measuring of current travel time

B Move the manipulator to the step to be

measured.

222POINTS

POSITION: 13POINTS REMANS

No. JOBNAME POSITIONS PROG DATE TIME PLOTECT SAVE
00001 TEST 12¢ 9 ) 0000/00/00 00:00
123 2394 6 ) 0000/00/00 00:00

kJob ][ File Diagnosts | [STACK DISP

-

<TRT:MEASURING START-STEP No.002ZEND STEP No.0.07 13.100 Sec

Fpeeu am) l[:ond amj ISKM soeeﬁ] Check J \lﬂelease] -

(<] [r] [re] [rs] [ra] [rs] [

(Description)

Depress key.

Depress E soft key.

Depress key.

The playback display appears.

Depress either (1 CYCLEJ orl STEP l key.

Play back the manipulator in the interval
to be measured.

@ Move the manipulator to the measuring end position.

—Travel

time

138 —

During playback, the travel time is dis-
palyed in playback display.

If the display is other than playback dis-
play, the travel time is not shown.



* Speed correction by resetting travel time

ISpeed ad;] !Cond adj ] !Slow soeedl Check Release | -—

SRR REE
N\

d

N

E’Jlj}\éﬁ_lljs JLra | s o]

DATA

aan
aan

=0 ) [Baoe)

ENTER

)

Depress key.

Depress %soﬁ key.

AT
Depress @ soft key.

The soft keys for numerical value input 5
will appear.

Input desired travel by using DATA
keys or soft keys.

Depress key.

The speed data for each step has corrected according to the set travel time between measuring-start step

No. and measuring-end step No.

* TRT setting speed = Travel speed X

If you make a mistake on the input, begin again from B

Travel time
Set time

@ For step omitted the speed or step with only speed instruction, speed data correction cannot be

executed.
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section 6

MANIPULATOR MOTION (COORDINATES)

Manipulator
motion is changed
in various

coordinates.

This section describes manipulator motion on various )
coordinate system in TEACH mode and TCP fixed/

change function.

<Coordinate system>

* Link Ct

» Rectangular,”Cylindrical
|+ Tool User

.
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6. 1 COORDINATES SELECTION

Manipulator motion by using teach pendant varies according to the coordinate system selected. Select it by

depressing coorol  key until desired lamp of coordinate system is lit.
—
{EBRC
O +t+t++++++++++ ﬁ
COORDINATE
SYSTEM
LAMP

6. 2 MOTION SPEED SPECIFICATION (TEACH PENDANT)

4 - stages of motion speed are selected by depressing M key.
Plus, one motion speed for higher speed motion can be selected by depressing HiGH key.
'ERC
[T o I ko ot o S ﬁ
MAN SPD lamps™ — <5
D
* Shifted down evey time Mo key is HIGHER SPEED MOTION KEY

depressed as follows:

@ This key is effective while it is depressed,
-~ Em FST

® but ineffective during inching even if it
is depressed.

I
]
—-—
m
o

(Three lamps are lit.)

Inching operation
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6. 3 AXIS OPERATION

Manipulator operates in TEACH mode only while the axis operation key is depressed.
Manipulator motion varies according to the coordinate system selected.

@ The external axes can also be operated by the same axis operation keys while %i key is lit.

Be careful operating manipulator axes.

Be sure to light.
| a
/ ERrRC Depress ENABLE key.
[{ éN&”&E++++++++++++ ﬁ
oo s 5 (o)
d Dol O weo O-vn N ENABLE lamp is lit.
) user
1 4
we | {
OPERATION
KEYS
Operate these axis
// —1 ] operation keys.
) L J

6. 4 EXTERNAL AXES SWITCHING

Each time this key is

Depress [ii key on teach pendant to select the external axes operation.

depressed, the key lamp is changed ON or OFF. While selecting the external axes, the lamp is lit.

Be sure it is lit. )
Depress ENABLE key.

[,
ENABLE
N,
- ++++++++++++
~\

t ’
ENABLE e 1
- MOTION ENABLE lamp is lit.
oo s "SR [ - P
OoeT> O Mo CO—-wn
DO r oo O stw ONomo

Depress EXT AXES key
to light this key lamp.

Digits
show the "‘D’/—
external
axes Nos.
Operate external axes

by using these keys.




6. 5 LINK COORDINATE SYSTEM

If a link coordinate is selected, each axis of the manipulator operates independently.

In the link coor-

dinate motion, depressing more than two keys results in the mixture of motion corresponding to the keys

depressed.

None of the axes operate when two direction keys in one axis are depressed simultaneously. (e. g.)

Table 6. 1 Axis Operation Key and Motion on Link Coordinate System

Axis Operation Key Axis Name Motion
. ‘ S —axis Rotates to right and left.
Main 2 L —axis Moves forward and backward.
e 3 U —axis Moves up and down.
. ‘ R —axis Rolls to right and left.
st 5 B —axis Bends up and down.
Axes e T —axis Turns to right and left.

» Ill,'

T

Y |

Fig. 6. 1 Operation Axes During LINK Coordinate
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The moving direction of U - axis is different from that of the previous system (YASNAC—RB. RG, RX).



6. 6 RECTANGULAR/CYLINDRICAL COORDINATE SYSTEM MOTION

6. 6. 1 Rectangular/Cylindrical Coordinate System Selection

Select the rectangular or cylindrical coordinate system as follows. The cylindrical coordinates have
been preset at the factory.

o (Operation on Operator’s Panel)ﬁ (Description)
2 ol
[reacx]
%\ Depress TEACH key.
= = > Set reguired function.
I eprss [ D] ey
OOOEE
(@
X
= =2 Set required function. -
C L e J Depress 25 ot ey
EEEE =]
X
CURSOR  When [F3]is depressed
S Condition display for teaching will
1 RECT:ON.CYL: OFF @ appear.
j : Select coordinate system by using cursor
: keys.
R
J
GLED]
{ \Q'Iindrical
Coodinate system is
Ny
=="> Exi
L ”j — \ — l - ‘ Depress soft key
@[ P ]E.:" ”:]L'_!JL:.&[}] to complete this operation.
X
\ J
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6. 6. 2 Rectangular Coordinate System Motion

The rectangular coordinate system is defined as three dimensional { X-, Y-, Z- axis) coordinate axes,
as shown in Fig. 6. 2.

In this case, the manipulator always moves parallel to X-, Y- and Z- axis.
ANANANANNANANS NSNS AL NN NSNS NSNS NSNS NN NSNS NSNS NANNANASNNNANANSANNANANNANANANANANANANNANS

Depressing more than two keys results in the mixture of motions corresponding to the keys de-

pressed.

None of the axes operate while keys in two directions are depressed simultaneously. (e. g. ) "g- ls)if

Table 6. 2 Axis Operation Key and Motion

on Rectangular Coordinate System

Axis Operation Key Axis Name Motion

Ma ' X- axis Moves parallel to X axis

ain
A 2 Y- axis Moves parallel to Y axis

Xes

3 Z- axis Moves parallel to Z axis

Wrist - L . . .
Axes TCP control motion is executed. The details of this motion are described in par. 6. 8.

X-AXIS

Fig. 6. 2 Motion on Rectangular Coordinate System
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6. 6. 3 Cylindrical Coordinate System Motion

The cylindrical coordinate system is special coordinate only during axis operation and that is prepared

to match sensitively with manipulator mechanism and operation.

This is defined as cylindrical

three-dimensional coordinate axes, as shown in Fig. 6. 3.

In this case, &, r and Z axes move as follows.

Table 6. 3 Axis Operation Key and Motion on Cylindrical Coordinate System

Axis Operation Key Axis Name Motion
Rolls around S axis.
! !x*s s’i* f axis The same motion as link )
L coordinate system motion.
Main 2 [Y_ L7 r axis Moves perpendicular Z axis.
Axes Ll it (Moves parallel to L axis.)
3 —Z-— Moves parallel to Z axis.
U [UZ,,+] Z axis (The same motion as rectangular)
coordinate system motion.
Wrist TCP control motion is executed. The details of this motion are described in par. 6. 8.
Axes

~ 147
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6. 7 TOOL/USER COORDINATE SYSTEM MOTION

6. 7. 1 Selecting Tool/User Coordinate Number

1\
While key lamp is lit, up to 8 coordinates can be selected in tool and user coordinates

respectively. These coordinates should be registered in coordinate file in advance. For details, refer

to par. A4 in appendix.

r_—<0peration on Teach Pendant ) m————————
1]

COORD;

TOOL

* Tool coordinate selection
TlololL] |1 1T

¢ User coordinate selection

FIRfa[mle] [1] [ [ T ] |
+ =
@% or OFF

N

L _J

{Description)

Depress key.

Depress key.

The latest specified coordinate No. is dis-
played.

Select the coordinate No. by using

+ —

or key.

ON OFF

@ This function is optional.
For details of user coordinates, contact your Yaskawa representative.
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6. 7. 2 Tool Coordinate System

The tool coordinates are defined at the tip of the tool, assuming that effective direction of tool mounted
on the manipulator wrist flange is Z-axis. Therefore, the tool-coordinate-axis direction moves together
with the wrist.

In tool coordinate system motions, the manipulator can be moved using the tool effective direction as a
reference regardless of the manipulator position or orientation. These motions are best suited when the
manipulator is required to move parallel while maintaining the tool orientation toward workpieces.

X-AXIS

Z-AXIS

Z-AXIS
Y-AXIS

Fig. 6. 4. Tool Coordinate System

Table 6. 4. Axis Operation Key and Motion on Tool Coordinate System

Axis Operation Key Axis Name Motion
X -axis Moves parallel to X-axis
Main .
Y -axis Moves parallel to Y-axis
Axes R .
Z -axis Moves parallel to Z-axis
Wrist S . . . . .
Axes TCP control motion is set. The details of this motion are described in par. 6. 8.

~—— WORKPIECE

Fig. 6. 5. Tool Coordinate System Motion
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6. 7. 3 User Coordinate System

The coordinate system for users will be defined so as to select objects other than the manipulator such
as workpieces and fixtures. A maximum of 8 kinds of coordinates (origins and orientation) can be set in
the user coordinate system.

In user coordinate motions, the manipulator moves parallel to each axis of the designated user coor-
dinate system.

ROBOT COORDINATES-.

/ TOOL COORDINATES

BASE COORDINATES - USER COORDINATES

COORDINATES

Fig. 6. 6. User Coordinate System

Table 6. 5. Axis Operation Key and Motion on User Coordinate System

Axis Operation Key Axis Name Motion
' X-axis Moves parallel to X axis
Main T ]
Y -axis Moves parallel to Y axis
Axes — )
’ Z-axis Moves parallel to Z axis
var;:t TCP control motion is set. The details of this motion are described in par. 6. 8.

Fig. 6. 7. User Coordinate System Motion
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6. 8 TCP FIXED FUNCTION

TCP fixed function is possible to change only wrist orientation at a fixed TCP position in any coordi-
nate system. As shown in Fig. 6. 8, only wrist orientation is changed with TCP @& maintained.

This motion is possible by depressing wrist axis ( R-, B- or T-axis) in system other than link
coordinates. When main axis ( S-, L- or U-axis) is depressed simultaneously with wrist axis key.
only TCP control motion is available.
only TCP control motion is available. Fig. 6. 9 shows axis rotary motion with TCP maintained in each
coordinate system.

Table 6. 6 Axis Operation Key and Motion

Axis Operation Key Motion

BE
Axes ﬁ'Q———ﬂ
125
Wrist ‘ Turning around X-axis
Axes 5 Turning around Y-axis (TCP fixed)
i 6 Turning around Z-axis

Main
TCP shift

(a) For using torch {b) For using gunspot

Fig. 6. 8. TCP Control Motion
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6. 8 TCP FIXED FUNCTION (Cont’d)

(2)  On Rectangular/cylindrical Coordinate System

Y-AXIS

X-AXIS

<USER COORDINATES

(¢) User Coordinate System

Fig. 6. 9 Axis Rotary Motion with TCP Maintained
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6. 9 TCP CHANGE FUNCTION

TCP change function is very useful for following cases.

(1) Where multiple tool is attached on manipulator wrist flange and TCP is changed for each tool.

Fig. 6.10 Top Change for Each Tool

(2) Where TCP is changed in a tool.

(8) Motion by TCP P, (b) Motion by TCP P,
Fig. 6. 11 TCP Change in a Tool
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SECTION 7

APPLIED OPERATION SEQUENCE

—
This section describes the applied operation flowchart

for the controller in order to

understand the operation easily.

[T
Controller
JOB

CONTENTS
7 APPLIED OPERATION SEQUENCE ---

7.1 APPLIED OPERATION FLOWCHART
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7. 1 APPLIED OPERATION FLOWCHART

Job edit

Par. 8

\

Basic operation flowchart
on operator's panel

Data storage
on floppy disk

Par. 9

1

Diagnosis
operation

Par. 10

!

Appendix

Par. 8.1

Par.
. Setting and release of edit lock serrerereeeraerniiiiiiiitaiiiiiarcreienenees 8.1.
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SECTION 8

JOB EDIT

This section describes the basic operation of data

editing on the Operator’'s panel and teach pendant.
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8. 1 BASIC OPERATION FLOWCHART ON OPERATOR’S PANEL

-
Depress key. Depress key.

Depress key. ot

U Y

Specify edit data or processing items by using keys below.
CURSOR

nn F1 to F5
(o= ] ]

Specify alteration, addition or deletion as necessary.

(Each soft key is displayed.)

Input digits or characters as necessary.

(Displayed soft key labels for their input.)

Depress key.
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8. 1. 1 Setting and Release of Edit Lock
EDIT LOCK can be set to prevent taught jobs (working programs) and data from being changed by mistake.

8. 1. 1. 1 EDIT LOCK Key (Optional)
An EDIT LOCK switch with a key is provided inside the subpanel of the operator's panel. The key can
be removed if the switch is set to the EDIT LOCK ON position. All editing operations by the operator's
panel and by the teach pendant are protected during EDIT LOCK.

Selection of the CRT display and floppy disk operation can be continued even during EDIT LOCK.

This switch can be installed as an option upon request.

-~
[ INTERNAL AUX. PANEL

EDIT LOCK,
OFF ON ®

AUV 0oV OVERRUN
RECOVERY

Rs2320
[am )
°q o

[T, (S
. N

®

Optional

@ While EDIT LOCK is turned on, all editing is disabled.

\ * )

8. 1. 1. 2 Edit Protect of Each job
EDIT LOCK setting can be registered with each job as attributes.

The setting condition can be checked on the header display of each job. (Fig. 8. 1). The settings
are also possible through the header display by using [ ON ] or [ OFF | soft key.

See par. 8. 5. 2 for details. F3 Fa |
(" 3

(JOB HEADER)

JOB NAME ! SAMPLE— 7 PROG-DATE : 1989/04/02 15: 00
TOTAL LINES USED MEMORY

TOTAL STEPS CURSOR

/ N
EDIT PROTECT <ON> Changed the attri-
bute
/\_1,

==> Set ON or OFF.

ON OFF
- )

Al {rm ] [r2] [rad [ral |Fs]| |

\ \
@ 1. While EDIT LOCK is turned on, the setting cannot be performed.
® 2. When EDIT LOCK is set, job deletion is protected.

Fig. 8. 1 Edit Lock of Each Job

— 161 —



Even if the job is set at EDIT prohibit, execute the following operation to correct only the position.
The deletion and addition can not be executed.

(-——<Operation on Operator's Panel) E— (Description)

I 2R Depress | TEACH | key.
= o

Depress @ key.

==)> Set requiring function.

I

z

IRnDEREC)
\

==> Set requiring function. Depress E soft key.
T
[l F1 || F2|{ Fa |l Fa ”_Fs@\”_ﬂ The teach condition display will appear.

o

SET

TEACH CONDITIONS
ON OFF

1 RECT:ON-SYL:OFF u
2 SPEED CHG. CONDITIONS : ON-SINGLE : OFF ]
3 MASTER JOB CHG. DISABLE: ON-ENABLE :OFF ]
4 Edit STEP DATA ENABLE : ON-DISABLE.OFF B

{in the Edit Protected JOB) n
5 Record the STEPAFTER LINE:ON-STEP: OFF

| | i T

4] Set the cursor to the line of “ 4 Edit STEP

== DATA ENABLE : ON—DISABLE : OFF” by us-
ing cursor keys.
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SET

When selecting alteration only step, de-
TEACH CONDITIONS

ON OFF
1 RECT:ON-SYL:OFF

n press soft key.
2 SPEED CHG. CONDITIONS : ON-SINGLE : OFF

¢ . F3
3 MASTER JOB CHG. DISABLE: ON-ENABLE :OFF | ]
4 Edit STEP DATA ENABLE : ON-DISABLE:OFF B . R A
(m the Edit Protected JOB) L] *  When selecting alteration prohibit, depress
5 Record the STEPAFTER LINE:ON-STEP: OFF
==
OFF
e ] (o ] (o]

soft key.

[F4 ]

I@@%ﬁﬂ@@@

lv For alteration prohibit

For alteration only step

Depress

soft key after completing
F5 |

selection.

N

ARRARRARE
\

y

@ 1. When the control power is turned on, alteration prohibit (OFF) is always set.

p4 2. Whenever the control power is turned off, the setting above is ineffective.

Therefore, when the alteration only step is required, set the setting to ON
again.
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8. 1. 2 Calling up job Display

First, the method of calling up job to be edited on the display is described.

display is available for the job display group.

The following menu

Job Display (Group)

Display Items

Job Header

Programing date, used memory, attributes

Job Text

Command Position

Job List 1
(Job Registering Order)

Job List 2 (Sort)

Registered instructions

Taught postition data

Jobs 1n registration sequence
(Used for job search)

Job in character sort sequence

Each display can be called up as follows !

1] Disp

= = > Select display

r———<0perati0n on Operator’s Panel) ﬁ

L

JOB Position || File —‘ Diagnosis | | STACK DISP

Jobheader || Job text | Comd uos} Job list 1 ] Jod list 2
4]
HEAER R
e e P
3 \ v N AN
— J

164 —

(Description)

Depress key.

@ key

Depress

If the edit job is registered, Job Text display
will appear.

Depress @15‘;—3% soft key.

Depress desired soft key, and the designated
display appears.



8. 1. 2. 1 Job Header Display

(Operat\on on Operator’s panel) e

(Description)

Call up soft key labels shown in H.

| |
==> Select display. - Depress soft  key. Job
Job header Job text Comd pos [ibhst 1 \ Job list ZJ
header display will appear.
il FLllF2||F3 || Fa | Fs || D
i N\
\ N
N J
Job Header Display
r— 3

ACTV-JOB
EDIT-JOB : SAMPLE-7 L 10001 S © 000

o

- Displaying job

JOB NAME : SAMPLE— 7 PROG-DATE :1989,/04/02 15 100

TOTAL LINES USED MEMORY
TOTAL STEPS

EDIT PROTECT (ON)

0
0
Vv

ON OFF
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8. 1. 2. 1 Job Header Display (Cont’ d)

The item and meaning on JOB HEADER display (universal display area) is as follows.

Display Item Meaning

Job NAME* Displaying job name. Job name can be changed
on this display.

PROG DATE Date and time of latest edit of this job are dis-
played.

TOTAL LINE Total instructions registered in this job is dis-
played.

TOTAL STEP Total move instructions registered in this job is
displayed.

USED MEMORY Capacity of the memory registered in this job is
displayed.

EDIT PROTECT* Edit protect status of this job is displayed.

*The contents of the setting can be changed according to the edit operation.

8. 1. 2. 2 Job Text (Instruction) Display

1] D [Job | 1spch
DiSP [> L——* E> q

== >> Select display.

‘ Job header

Job textW LComd pos Job list 1 Job list2

r———<0perati0n on Operator’s Panel>——-\

| F1 ]| Fal| F3 || F4

F5

166 —

(Description)

Call up soft key labels shown in B,

Depress @J soft key.

Job text (instruction) display will appear.



Job Text Display

— 3
[ L]
ACTV-JOB
EDIT-JOB:SAMPLE-? L :0126 S 102
LINE STEP INSTRUCTION
0123 100 MOV] V]=50.0
0124 101 MOVL V=123
0125 DOUT OT#0l1=1
0126 102 OVL V=560 |
0127 WAIT IN#01=0
CURSOR
==>
page | page ' Disp chg Search.
L - ot/

b Instruction address

[The cursor shows the instruction}
corresponding to this line No.

IT Instruction to be edited

LINE No. and STEP No. in JOB TEXT (instruction) display are named INSTRUCTION ADDRESS. This

instruction address can be selected by operating the cursor key.

4 R
n Moves the cursor upperward.
The instruction address also changes simultaneously to the matching address No.
Moves the cursor downward.
The instruction address also changes simultaneously to the matching address No.
When the cursor moves to the center of the display, the cursor stops and the in-
struction addresses are scrolled up to the next higher place by one.
[ JE
\_ )
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1. 2. 3 Command Position Display

P——(Operation on Operator’s Panel)-——ﬁ {Description)
[ 1 Disp ¢n
msp i> [ Job_] [> r‘spcg
?L Call up soft key labels shown in B,

> Select display.

b [Comp pos/
Job header Job text Comd pos Job list 1 Job st 2 epress F3 SOft key.
J

Command position display will appear.
|| F1 || F2 | F3 || Fa || F5 || D>
¢

%

Command Position Display

— L\
] ACTV-JOB
Comd pos EDIT-JOB:SAMPLE-7 m -1l The command position (taught
STEP:102 COORD:LINER SPEED:500m/s TOOL No.0 position) of this Step No. is shown.

(COMMAND POSITION)  (CURRENT POSITION)

S 12345 S 12345 \\h\\\
12345 12345

L L N
U 12345 U 12345 N The current position of the man-
R 12345 R 12345 ipulator also displayed simul-
B 12345 B 12345 taneously.
= :>
' Page * Page . Disp chg Search

@ 1. While the command position is displayed, the cursor on the display doesn't appear.

® 2. EDIT key does not respond.

— 168 —



8. 1. 2. 4 Job List 1 (Job Registering Order)

f-__ <Operation on Operator's Pane}) e {Description)

Job Dlspchg
| o B Q\ oy

Call up soft key labels shown in B.

N
TJob list 1
== > Select display. DEDI‘ESS _{-_—FT—‘ soft key.
e
Come pos dob st 2 Job registering order display will
= appear.
Q|| F1 || F2 | F3 || Fa ] F5 || D
- J
Job List 1 (Job registering order display)
These marks mean there islno EDIT JOB.
— 2 )
— -
ACTV-JOB: /"
EDIT-JOB : % % * % % * % % L :0000 S:000
No. JOB NAME PROG.DATE/TIME SAVE
00001 SAMPLE-1
00002 SAMPLE-2
CURSORATS™00003 SAMPLE-4
00004 SAMPLE-5 . .
The page is changed by using
these keys. when the cursor is
==> N N on the lowest line or highest line,
[ age” [ Page;J isp chg the page is changed by using
L — | L 1 1or!7l lkey.

(Display Description)

JOB NAME : Displays in the order registered to the controller memory.

PROG. DATE/TIME . Shows final editing. Therefore, these is no time correlation between the reg-

istered order and programmed date/time. However, they will be useful in
knowing the history of each job.

PROTECT ' Shows the setting status of protection of each job. ON is displayed for protection of set-

If the job text is faulty, the displayed job name blinks.

ting job. Perform the setting in each job header display, referring to par. 8. 1. 4. 2.
.i The blinking job cannot be used.
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8.1. 2. 5 Job List 2 (Sort)

r—<0peration on Operator's Panel>—-——\ (Description)
0 - i> Job | [>
- Dise F1 F3 | Call up soft key labels shown in H.

|

= =2>> Select display.
Depress s | soft key.
LJOD heaaerJ Job text Comd pos Job list 1 Job list 2 . . .
The following display will appear.
J

QI F1llr2ll F3 || Fa || F5
>
-(j‘\

%

Job List 2 (Sort)

These marks mean there is no EDIT JOB.
J

ACTV-JOB: ] W
JOB LIST EDIT-JOB: * % % * % % % *L:0000 S:00

123 124 125 126 127 128
ABC-001 ABC-002 ABC-003 ABC-004 ABC-005 ABC-006
SAMPLE-1 SAMPLE-2 SAMPLE SAMPLE-4 SAMPLE-5 SAMPLE-6

’7 Page 1 Page | Disp chg Search

L 8

This display shows register job names in the character sort (code) order. Use this display to check
registered job names. Editing is not possible through this display.

@ If the job text is faulty, the displayed job name blinks.
The blinking job cannot be used.
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8. 1. 3 Search (Calling up) Operation

Search operation calls up directly displays of registered jobs or desired steps in the jobs. The soft
keys for the search operation appear in various operation steps. Here, the basic methods are described.

@ No operation in PLAY mode.

(—_<Operation on Operator's Panel>ﬁ <Description>
H (=
DisP
O~ Depress | DISP key.

= = > Select display DepreSS DEE soft key_
‘ Job J Position { File HD‘aQWOS'S [jTACKDlSP E
NMENRIERRRE
Rl re rs JLre]

page 1 H Page . || Disp chg ' Search ‘ Depress 5 | soft key.

lﬂ ” F1 “ Fe I[_FS—” F4 ”_Fé\@ The display below appears.
~
\ \

==>>Select item to be searched.

Line Step Label Master job Job

4] [r] [r2] [r3] [ra] [Fs] [P]
\. _/

The search operation in each operation step goes as follows.
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8. 1. 3. 1 Job Search

The method of master job searching is different from that of non-master job searching.
Each operation is described below.

Call up the following soft keys by depressing key,

== > Select item to be searched.

{ Line

Step Label Master job

Job and

<

F1

F2

F3 Fa4

F5

(1) Searching Master job :

soft keys.

Depress soft key. The JOB TEXT display registered as master job appears on the

display by one operation.

—
[ [ ACTV JOB:
Master job —=——®=EDIT JOB :MASTER L :0000 S:000
LINE: STEP: INSTRUCTION:
0000 000 NOP
0001 CALL JOB: SAMPLE-1 [F IN#0l1=1]
0002 CALL JOB:SAMPLE-2 [F IN#02=]
0003 CALL JOB:SAMPLE-3 [F IN#03=1
0004 CALL JOB:SAMPLE-4 [F IN£04=1
0005 END
= = >
{ Page 1 Page | Disp chg Search
\_

JOB TEXT Display (Master Job)

172 —



(2) Searching the job (except master job)

Depress Job key, JOB LIST 1 (job registering order) display appears. Designate the

desired job by cursor.

B [
5~

%

f"—<0peration on Operator’s Panel>—-——-\

No. JOB NAME
00001 TEST JOB
CURSORTN 00002 SAMPLE!
00003  SAMPLE2

et

Job List 1
]
ey

%

(Description)

Depress

T o0
L‘f soft key.

Job List 1 appears.

Place the cursor to desired job by using

CURSOR keys.

Depress key.

e
ACTV JOB - T
SEARCHED EDIT JOB : SAMPLE1 L:0000 S:000
JOB
LINE STEP INSTRUCTION
0000 000 NOP
0001 001 MOVL v=123
0002 DOUT OT#01=1
0003 002 MOVL V=560
0004 WAIT IN#$01=0
==>
Page | Page 1 Disp chg Search
- —_—,

Job Text Display

J
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8.1.3.2 Step Search
r————<0peration on Operator's Panel)
o5

Fl

e

%

{Description)

Call up the display shown at the right.

_K
= =2>Select item to search.
Line Step Labe! Master job Job
_J
L J

& [ [ [] [

F5

Step

o

o]
<qo]e]
280
-Jo ]

a

I

INPUT No. st~

-

= =>> Enter step number to search.
102

ol ‘ - ' Back space

[Step |
Depress LSt | soft key.

‘
e

Input desired step No. by using DATA
keys.

If you make a mistake on the input No.,
correct it by using soft key labels for
digit input.

Depress ENTER key.

The specified step calls up.

R

LINE:
0123
0124
0125
0126
0127

ACTV JOB:
EDIT JOB: SAMPLE-

STEP:
100
101

102

INSTRUCTION:
MOV] V]=50.0
MOVL V=123
DOUT OT#0l=1

MOVL V=560 = <

WAIT IN#01=0

W

Line and step Nos. show Nos.
1 SN to be searched.

Cursor shows step to be

searched.




8. 1. 3. 3 Label Search

(——‘<Operation on Operator’s Panel)
[ 1 P Job Search
‘ ms%\l D Fal Fs

(Description)

Call up the display shown at the right.
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1
= => Select item to be searched.
Ling Step Label Master job Job J
- J)
) L F1| | F2 F3 F4 Fs | | D>
Label
F3

abel

Depress %

soft key.

Input desired label No. by using DATA
keys.
Use soft key labels to correct input label

No.

Depress key.

The specified label calls up.



B

8. 1. 3. 4 Line No. Search

(Operation on Operator’s Panel) (Description)

[Job Search Call up the display shown at the right.
[ Q D =ha D s i
e v

== > Select item to search.

Line \ Step Master job Job 1

)
< F1 F2 F3 Fa Fs | D>
L Line | ]
:%\ Depress ‘“‘L:Q soft key.

[

nnn Input desired line No. by using DATA
keys.

=g= Lfs};ssoft key labels to correct input line
No.

@\ Depress key.

The specified line calls up.
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8. 1. 3. 5 |Instruction Search

(——"(Operation on Operator’s Panel) —W

nE ]
@@¢>%E>@

= =) Select item to be searched

[oe Lo o ome o
Sl e o]

] ’
R e e e ee o)

(oo e [ o oo
MRIREREE

ENTER

Q@\

(Description)

Depress key.

Ak
Then, depress “% and soft

L

keys.

Depress > key.

I Inst L
Depress -———— soft key.

Select soft key to be searched.

Depress key.

The specified instruction for the current cursor
setting line and onward will be displayed.

If the specified instruction is not found, error
2210 “Undefined address to be searched” is
displayed.
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Instruction search in job edit mode

Instruction search can also be executed in job edit mode.

(——<Operation on Operator’s Panel/\-ﬁ

o -Em@\ > >
e
[<QLF | r2 H_Fﬁ‘@\l[_f‘_‘][ﬁj@
.
=
D EEEE
\
(4]
(In/om M Device ‘:Shiﬂ ISamecomd
ARRRRERD
H -
e
. J

(Description)

Depress and @ keys.

Depress @J soft key.
F3 )

Depress soft key.

Select soft key to be searched.

Depress key.

The specified instruction for the current cursor
setting line and onward will be displayed.
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8. 1. 4 Job Header Edit

The following editing operations are possible on JOB HEADER display.

(1) Renaming (2) Setting of edit protection.
{3) Copy of job (4) Deletion of job
(1] Depress key to call up the soft key for editing.
(a
r )
ACTV-JOB:
Displaying job €= EDIT-JOB:SAMPLE-7 L : 00061 S: 000
JOB NAME :
TOTAL LINES : SAMPLE-7 PROG. DATE : 1989/04/02 15:00
TOTAL STEPS: USED MEMORY :
EDIT PROTECT <ON>
== > Select edit item. | SOFT KEY LABELS
Rename Attribute LJob copy Job delete Disp chg
L o -
S A A A A A e~ )

Job Header Display

Soft key labels to specify the edit operation will appear.
Depress desired soft key labels.

The each edit operation goes as follows.
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8. 1

. 4. 1 Job Rename

%

r——<0peration on Operator's Panel)

== > Select edit item.

{Description)

Depress key.

Depress [Rename | oy key.

( RenameJ Attribute [ Job copy Job dele(eJ Disp chg
_j
<] | F F2 F3 F4 F5 | |D
F1 @\
ACTV-JOB-:

EDIT- JOB : SAMPLE-1 L: 0001 S: 000

JOB NAME : SAMgLE- 1 PROG. DATE: 1989/04/02 15:00
USED MEMORY

TOTAL LINES :
TOTAL STEPS:

EDIT PROTECT

== > Input job name.

SAMPLE-1

<ON>

ABC

|

|

Page |

] [=]

Job Header Display
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The cursor appears on job name.



Input the new job name by using soft key labels
for character input.
¢ Partial correction The original name is displayed in the in-

> put line beforehand.
! \ Perform partial correction by using soft
key labels for character edit.
=

Soft key Labels for Character Edit

* No required partial correction. If partial correction is not needed,

@Q\ depress key and input the

desired characters.

- I ;
LBt After character input is completed, depress L Bt
: F5
soft key to return the previous display.

@ Job name cannot be registered on
character display.
® play

Depress key. The job name is

ENTER
changed to new name.

( (e.g) SAMPLE—-1

ACTV JOB - i
&%%”32‘;32 EDIT JOB : SAMPLE-7 L:0001 S:000 SAMPLE—7 ﬂ
e
JOB NAME : SAMPLE7  PROG.DATE - 1989/05/01 10 - 00

TOTAL LINES: USED MEMORY :
TOTAL STEPS:

EDIT PROTECT <ON>

L Rename Attribute Job copy Job delete Disp chg
B

@ 1. The following characteres cannot be for registration of job name.
(SPACE) (") (%) (+) (,) (L) () (1) ()
(<) (=) (> () (D F) D hH

_J
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8. 1. 4. 2 Attribute (Edit Protect) Setting

(——-—<Operation on Operator’s Panel) (Description)
a

l-EDlT l Depress key.

T
==>>Select edit item.

Rename Attribute Job copy ’ Job delete Disp chg

4] LA F2 F3 F4 F5 | | D

Attribute

F2 i

LF2 Depress LAUibUte | ooff key.
Displaying

job

ﬁ JOB NAME : SAMPLE-7 PROG. DATE : 1989/04/02 15:00
TOTAL LINES USED MEMORY:
TOTAL STEPS

The cursor appears on __—s— EDIT PROTECT CON> ’\f‘l |
EDIT PROTECT. i;r bute is changed.

==>Set ON or OFF.

Enlnioicis

[ i {—é 3] [ra] [Fs] [>

Attribute Change Display

ACTV-]JOB:
EDIT- JOB: SAMPLE 7 L:0001 S:000

% or Depress or soft key.

The attribute change is completed.
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8. 1. 4. 3 Job Copy

r_<0perati0n on Operator’s Panel) {Description)
(1] i- ]
EDIT

©\ Depress key.

== > Select edit item.

Rename Attribute Job copy Job delete Dispchg

\_ )

‘F2i| | [F8'| |iF4}| |F8] |D

Job copy
Job copy
® Depress soft key.
Input the new job name by using soft key labels @ Job name can also be input digit by
for character input.

® using DATE keys.
* Partial correction

S The original name is displayed in the in-
L= I@ put line beforehand.

Perform partial correction by using soft
I

key labels for character edit.

Soft key Labels for Character Edit

* No required partial correction If partial correction is not needed,ﬂ

depress | CANCEL key and input the
CANCEL

desired characters.

= w

EDIT JOB:SAMPLE-1 L: S:

SOURCE FOR COPY ADDRESS

SAMPLE-1 — %% %%k %k %k %k %

= =>Enter new job name.
SAMPLE-1

ABC Page T Page !

Copy Display
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TR

Resume Execute

F1 || F2

F3 || Fa || F5

>

%

After character input is completed,depress
soft key to return the previous display.

@ Job name cannot be registered on character display.

Depress key. The job to be copied is registered.

Depress soft key.
-FS

The copy starts.

When the copy is completed, the new job
header display appears.

f
Copied
job name

_AA

)
ACTV JOB :
EDIT JOB : SAMPLE-7 L: 0001 S:000
JOB NAME : SAMPLE-7 PROG. DATE : 1989/05/01 10:00
TOTAL LINES: USED MEMORY :
TOTAL STEPS:
EDIT PROTECT <ON>
= =2 Select edit item.
Rename Attribute Job copy Job delete Disp chg J
_ )

@1.

(SPACE) (

New Job Header Display l

) ()
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The following characteres cannot be used for registration of job name.
") (%) (+) () L) ()
(<) (=) (>) () (D ) () ()

_J

In this case, SAMPLE
1 is copied as SAMPLE 7.



8. 1. 4. 4 Job Deletion

i (=
DI

%

(———<Operation on Operator’s Panel)

= =>>Select edit item.

Rename

Attribute Job copy

Job delete Job chg

(Description)

Depress EDIT key.

]

(k1] [r2] [ra] [Fa] [¥s

e

=>> [Execute] deletes the job.

Resume

Execute

Depress soft key.

TR

Depress soft keys.

The displaying job is deleted

and Job LIST 1 appears.

These marks appear because edit job is deleted.

“ After job deletion, search other
jobs by using soft keys in this

display.

The method of search is described

inpar. 8.1. 3.

[—11-The job set edit protection cannot be
deleted.

pu 3\
ACTV-JOB.
EDIT -JOB : ® %k kk k%% L :0000 S:000
No. JOB NAME PROG.DATE PROTECT

#0001 SAMPLE-1

#0002 SAMPLE-2

#0003 SAMPLE-4 0O

#0004 SAMPLE-5

= =>> Select edit item.
Rename Job copy Job delete Seaich Disp chg
L

Job List 1 after Deleting job

/
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8. 1. 5 Registration and Edit of Instruction

First, Call up soft key labels for edit.

f_—<0peration on Operator’s Pane1>——7 (Description)
-D'SP@\ Depress key.

= =2> Select display.

Depress Job soft key.
Job File Diagnosis | | STACKDISP \
F1
J

Q|| FLflF2||F3 || Fa | Fs|D

Y,

\

\\

Depress key.

Soft key labels for edit is ten.
Therefore, depress EDj key to dis-

e
play more than five labels.
= =2 Select edit item.
Insert Alter J’ Delete Line edit Speed chg | —

Fi|r2llFa|FalFs|D

o

% _iz@l
> Select edit item.

Search Page | Page! |—

F2(|F3 | Fa| F5 D>

I

A
2

Each soft key function as follows.

=)
@D
<
-

. The new instruction is inserted after the line designated by the cursor.

-

=
~fla -

. The instruction designated by the cursor is changed to another instruction.

-

Delete . . . .
L . The instruction designated by the cursor can deleted.
E
L . The addition item and numerical data inside the instruction of the line designated by the
cursor can be corrected.
__Speed chy . .
. Only speed data is changed.
Ses;h . The display designated by either one of Step No., Line No., or Label No. is called up
73] directly.
L A . . N
. The page of the display is updated.
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8. 1. 5. 1 Inserting Instruction

r'——(Operation on Operator’s Pane1>———N (Description)
[ 1 [
EDIT

-0\ Depress key and set the cursor

to instruction position to be inserted.

e ]

Depress soft key.

The new instruction is inserted after the
line designated by the cursor.

(A 1
(- ) “ The display shown at the right will
ACTV-JOB appear
EDIT-JOB: SAMPLE-1 ppear. o ,
Designate the desired instruction group.
Line: Step. Instruction: To give an example, insert the 1/0
0001 000 NOP instruction on the position designated by
0002 001 MOVL V=123 the cursor.
0003 002 MOVL V=123
0004 003 MOVL V=560
==">>Select instruction group.
4
In/Qut Sequence Device Shift Same comd| —

- L L Inserting Instruction Display ﬂ
(Example)

E”% Depress soft key.

== Select instruction. Depress soft key.
F3
' pout OIN WAIT AOUT PULSE
MBI I Fa | Fs | D>
\ A\
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WAIT is displayed on input line.

[E soft key.

Depress

IN$ 1G#
Fa |l k5 | D>
warT
Display — IN#
t - \ - Backspace} }
_J
|| F1 F2 || F3 || Fa || F5 || D>
6]
Input No.+
1§
==
Display o1 WAIT IN#01
ON OFF Variable
|| F1]|F2| F3 | Fa | F5|D

IN # is displayed on input line.

Enter the input No. by using DATA keys

and depress key.

Depress soft key.

d Time
ress
P

If you want to set the time,

soft key.

Set the time by using DATA keys.

B
Display—o WAIT IN#01 =1
QU e llr2)|lF3 )|l Fall Fs || D
9 —_ |
WAIT IN#01=1
T=10.0
- - Back space
HEIERERREE
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Depress key.

The new instruction is inserted after the
line designated by the cursor.

' )
ACTV-JOB; T
EDIT-JOB : SAMPLE-1
Line: Step : Instruction :
0001 000 NOP
0002 001 MOVL V=123
0003 002 MOVL V=123
0004 WAIT IN#01=1 T=10.0 <—<r@j
0005 003 MOVL V=560
= =>>Select instruction group.
IN/OUT l:equence Device Shift l Same Comd | —
o )
)
< [ra] [Fa] [Fs] [D

Registration of Inserting Instruction Display

J
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8. 1. 5. 2 Altering Instruction

r—<0peration on Operator’s Panel)ﬁ {Description)
1 R
tm{?\‘ Depress key and set the cursor

to instruction position to be altered.

_—
@Q\ Depress :L soft key.
[F2

%

rg ﬂ This display appears.
( ) Designate the desired instruction group.
ACTV-JOB:
EDIT - JOB: SAMPLE-1 To give an example, alter DOUT
' ) (external output) instruction on line
Line Step:  Instruction 0004 to TIMER instruction.
0001 000 NOP
0002 001 MOVL V=123
0003 002 MOVL V=123
0004 DOUT OT#02=1 =
0005 WAITIN#01 =0
= =>>Select instruction group.
In/0ut Sequence DewceJ Shift ] Samecomd | — ’
L — J

< F1 F2 F3 F4 F5 >

Altering Instruction Display

|Sequence] Sequence]
Depress soft key.
[F2g, 2]

—=>
Jump TIMER NOP Label

Q F||lr2|[F3 | Fal Fs|D

b [TMER |
epress = soft key.

- d Back space

Q| F1llF2ilF3 || Fa|l Fs || >
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Enter the timer value by using DATA

keys and depress key.

The instruction is altered and

Line :
0001
0002
0003
0004
0005

ACTV-JOB:
EDIT-JOB : SAMPLE- 1
Step : Instruction :
000 NOP
001 MOVL V=123
002 MOVL V=123

TIMER T=10.0 Altered data >
WAIT IN#01=0

= =">>Select instruction group.

Insert Alter Delete ‘| Line edit. Speed chg | -~

1 this display appears.

s

\

Display after Altering Instruction

_J
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8. 1. 5. 3 Deleting Instruction

f——(Operation on Operator's Panel ) =———— (Description)

H (=
EOIT
® Depress key.

==>Select edit item. Depress ﬂel_] soft key.
F2

Insert Delate ’ Alter ’ Line edit

Q[ F1 [ F2 || Fall Fa | Fs || D>

{9\

Speedchg | —

Set the cursor to the instruction to be deleted.

) - . Execute
= = [Execute] deletes the instruction DQDFESS soft key
(‘l '
Resume Execute
Q| F1||F2 )l F3 | Fa| Fs D>
. -
@ Move instruction cannot be deleted.
o
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8. 1. 5. 4 Correcting Line
f—_(Operation on Operator's Panel) (Description)

)
® Depress key.

ACTV-]OB: ‘\
EDIT - JOB: SAMPLE-1

LINE : STEP: INSTRUCTION :

0001 000 NOP
Set the cursor to the
0002 001 MOVL V=123 instruction to be correcteb
0003 002 MOVL V=12
0004 WAIT IN#01=0 T=10.0

0005 DOUTOT#01=1

= =>>SGelect edit item.

msert Alter Delete Line edit Speedchg |~ Alteration of Data on Instruction

<] [F1] [r2] [Fa3] [Fa] [#s] [D>

% Set the cursor to the instruction to be cor-

Q rected and depress soft key.

= =>> Specify the distinct items and correct them. ne 1 i i i
o fy the dist One instruction line designated by cursor

Datechg | | Dstedtt || Date ado - - is copied in the input buffer.

J||F1||F2||F3 || Fa | Fs | D

The following editing is possible in the input buffer.
{1) The only numeric data of instructions can be changed.
(2) The additional item can be inserted in the instruction.
(3) The only unnecessary additional item is deleted.

One line is classified as follows.

® WAIT IN# 01 =0 T=10.0

'Tsa

Numeric data
Additional item
Instruction

\ J
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(1) Altering only numeric value data in instruction

(———<Operation on Operator’s Panel)—\

-

==>>Sepecify the distinct items and correct them.
WAIT IN#01 =0 T=10.0

Datachg Date dit Date add
J

1 | Fi F2 F3 F4 F5 L{_>_]

1] Specify data to be altered by the cursor
‘ F4 or = =
@ \ 39 : using = or — soft keys
'
F1 Depress soft key.
%
Soft key labels for input unit selection are
CURSOR WAIT IN# 01 =0 T=10.0 displayed
J Specify the same key that is registered
already.
F3 | Fa |l Fs |
QjLrLFe Nl e |
\/ \ In this case, depress soft key.
e a8 CURSOR Input new data by using DATA keys. Use

- - Back spase

Qi F1 || F2||F3 || Fa] Fs || D

displaying soft key labels to correct input

data.

Depress key twice to complete

twice

the alteration.

. 1 st depression . Input data is registered to the input buffer line.
. 1 st depression . Instruction on the cursor is altered to the instruction on
input buffer line.

\_ J
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(2) Inserting additional item in instructions

(—_-(Operation on Operator’s Panel>——ﬂ (Description)

= =>> Specity the distinct items and correct them.

WAIT IN#01 =0

Date ¢hg Data dit Data add —

p,

3|

H [Data acd
Data add
F3 Depress soft key.

e

Soft key labels to add item will
= => Enter time data. | Addable
WAIT INEO) 0 o appear. Depress soft key.
|| F1 || F2| F3 || Fa | Fs (>

= =">Enter time data.
WAIT IN#01=0
T=

=) a

Q| F1r|F2|F3 | Fal| Fs|D>

Display €]

Set the timer by using DATA keys.

twice Depress key twice.
O The instruction on the cursor is altered
to the instruction on input buffer line.
I
= =>>Specify the distinct items and correct them.
Display—ﬁ‘ WAIT IN801=0 T=10.0

Datachg (Dute dit J J?ate add - [ - J I

Qi F1|{FellF3|[Fa]| Fs| D

— -
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(3) Deleting additional in instruction

]

(———<Operation on Operator’s Panel)———\

(Description)

= =>Specify the distinct items and correct them.

WAIT IN#01 =0 T=10.0

Data chg

Data dit

Data adq -

-

B =

:<\ or Fz_’Q
@

S

= =2 {Excute] deletes the data.
Display —o WAIT IN#01=0 T=10.0
Resume Execute
|| F1 || F2]| F3 | Fs lrsl[>‘
{} @\
./\/_

= =2 Specify the distinct items and correct them.
Display S - WAIT IN# 01 =0

Data chg

Datadlit

Data add -

Specify the item to be deleted by the cursor

or soft keys.

using
‘

ER

ta dt
Depress soft key.

[ =)
-t
=

Depress Ime soft key.

The specified item is deleted and display
changed as follows.

- The line edit operation can be

continued.

A N

—
__:——J

\—

* If line edit is completed, depress

The instruction on cursor is changed to the instruction in input buffer line.

key.

_J

@ Error occurs if the item which is impossible to be deleted is specified.
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8. 1. 5. 5 Editing for MOVE Instruction

The move instructions are basically registered (taught) by the teach pendant. Therefore, they cannot be
added, registered or deleted through the operator’s panel. Only for move instructions registered
through the teach pendant, various additional items can be edited. Operation is possible the same as
operation for other instructions. Refer to appendix 3 for the additional items.

(Items that can be edited by the operator’s panel)

¢ Change of move instruction (motion designation)

* Change of moving speed.

* Change of speed designation items ( Selection either TCP move speed, orientation change speed or ex-
ternal axis speed.)

¢ Change and deletion of positioning level

* Setting, change and deletion of interrupt conditions by input signal.

* Setting and deletion of NWAIT (not wait) function.

8. 1. 6 Work Condition Function

This function is used if the work sequence becomes an important element in work conditions.

The work condition function registers work conditions, and job names are reserved by application .
The internal construction is treated in exactly the same way as that of an normal job. Therefore in-
structions for work conditions can be registered as if an normal job is created.

For welding operation, following job names are reserved.
* ARCON X X ! for conditions during ARC ON
* ARCOFF X X : for conditions during ARC OFF

T
Condition No. (01 to 99)
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8. 1. 6. 1 Creation (Registration) of Work Condition

The work condition can be created as in an normal job. A job name can be registred by using the name
of the work condition reserved.
Register the job name as follows, referring to par. 8. 1. 5.

f——<0peration on Operator’s Panel>——j (Description)
R’ =

W!IQ Depress key.

= =>> Select requiring function. DEPFESS soft key_
o] e oo
[ J[r2][Fa F2 ][ rs ][>
S

Depress soft key.

e ez e [ e [ eeo]
X
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e

) Reserve job display appears.

—
Teach Mode ACTV-JOB:
EDIT-JOB :SAMPLE-1 L:0000 S:000
Reserve job
NO. JOB NAME NO. JOB NAME
1 ARCON ** 6
2 ARCOFF %% 7
3 8
4 9
5 10
= =>

Back space

Exit

"
[=](=]

Input the condition No. by using DATA keys.

LS
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Set the cursor to the desired job name by
using cursor keys.

Depress key.

The work job is created and job list
display appears.

This display has two instructions
(No. 9 and END).



(Example of condition job registration)

(1) Arcon
0000 NOP
0001 VWELD .. . ..
0082 AWELD Initial welding condition
0003 ARCON
0004  TIMER L
0005 VWELD i . ..
0006 AWELD ; }Weldmg condition
0007 END
(2) Arc off
0000 NOP
0001 VWELD
0002 AWELD Creater condition
0003 TIMER .
0004 ARCOF
0005 END

(3) Spot welding

0000 NOP
888; 388¥ i1} Setting of timer condition
0003  DOUT 1+--Spot gun, clamp instruction
0004  WAIT Ii--Clamp check signal wait
0005  DOUT =++Spot gun, unclamp instruction
0006 DOUT . .
0007  DOUT Release of timer condition
0008 END

(4) Hand on
0000 NOP
0001  WAIT Catch OK signal wait
0002  DOUT Hand on instruction output
0003 TIMER
0004 DOUT Catch complete signal output
0005  WAIT Catch check signal wait
0006  DOUT Catch complete signal release
0007 END

(5) Hand off

0000
0001
0002
0003
0004
0005
0006
0007
0008

NOP
DOUT
WAIT
DOUT
TIMER
DOUT
WAIT
DOUT
END

OT#{i1=_iHand-off prepare signal output
{illi=tHand-off OK signal wait
I:Hand-off instruction output

i *Hand-off complete signal output
“iHand-off check signal wait

OT# i i={"‘Hand-off complete signal release
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8. 1. 7 Work Data Files

Work data files are used where work conditions are set by data.

In the case of arc welding, use this file for “Weaving Condition”.

by the weaving start instruction for the jobs.

(Example of arc welding)

Work data files
(Weaving conditions)
There are 16 files.

;

L

The registration and editing of each file are described as follows.
For the details, see par. 10. 1. 4.

8. 1. 7. 1 Selecting Condition File Display

f-——<0peration on Operator’s Panel>——-\

==>> Select display menu.
’ Job Position ’7 File Diagnosis sucxl)lspl
EERRREE
\ \

= =>> Select display menu.

Page 1 J fConu file W l WJ

(<l ]l Fﬂ!j";-ol F ][ Fs D]
%

Page |
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The designated file are referenced

(Description)

Depress key.

Depress soft key.

Depress soft key.



soft key.

==>
Depress
F5
Page | Page 1 Weaving
| The weaving condition display appears.

Rl e e e e o]
o
o

ACTV-JOB : %% %% % %
EDIT-JOB :© %% % %% %
WEAVING PARAMETERS (FILE NO : 01)
MODE (0:SIMPLE 1:TRIANGLE, 2:L-GROOVE)
(0:SMOOTH, 1:NO SMOOTH) =
WEAVE SPEED SETTING (0:FREQ, 1:TRAV.TIME)

Il
—_— e O

AMPLITUDE FROM CENTER (SIMPLE MODE) = 45 mm
WEAVE FREQUENCY = 2 Hz
TRAIANGLE WEAVE : VERTICAL = 45 mm
HORIZONTAL = 45 mm
ANGLE OF V/H = 90.0 deg
WEAVE ADVANCE ANGLE = 10.0 deg

| Paget | | Pagel | [ 10 ][ weaving |

Fig. 8. 24 Weaving Condition Display
7
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8. 1. 7. 2 Registering and Correcting Condition File

f——<0peration on Operator’s Panel)————-\

Date chg

4|l F1 || F2

F3

F4

FSs

v

==>> Input data.

P

Back space

|l F1 || F2

F3

F4

Input correct data.

=

-
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(Description)

Depress key while condition file

is displayed.

Soft keys for editing appears.

Specify the data to be corrected and

depress soft key.

Depress key.

The new data are registered.



8. 1. 8 User Variable

User variable is classified into five data types as show in Table 8. 1.

Table 8. 1
User Variable Type Code Function
Byte B0O to B99 Stores 1/0 status.
Logical operation (AND, OR, etc.) is possible.
Integer 100 to 199 Stores numerical values with sign.
Double-precision D00 to D99 Stores large numerical values with sign.
Integer
Real ROO to R99 Stores numerical values with decimal point.
Robot POO to P63 Stores position data at pulse-type or XYZ-
Axis type. (For external axis, only for pulse type) Used
Position as parallel shift file.
External EX00 to EX63
Axis
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8. 1. 8. 1 Calling up of User Variable Display
———(Operation on Operator's Panel)======x {Description

-
@% Depress key.
-
l Job Position H File HDiagnosiil STACKDISP‘ Depress soft keY'
@mmu;@muﬂ@
\W
\ N\
- Depress soft key.
{-Page jFage LI Cond file [Vanabﬂ
[«][F1 ][ F2] Fs ]LFA_%_’@
N
= Soft keys for user variable are six.
LAII keys can be displayed by de-)
Byte-type || Int-type || D.int-type Real—typel-o pressing IE key.
Il e e e Il
G \ Select desired variable and depress the ‘
soft key.
==>
{ ” l Robo!J Ex-axis —‘~ J
MEREREREDEE
\, J
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(Example of user variable display)

~ —
Integer-type Variable ( Position variable (P)
(Variable No.>  <Contents> (Variable No.>  <Contents> #P00 S 0 #P02 S 0
100 0 110 0 5 g LI.j 0
0
1ol 0 [11 0 R 0 R 0
102 0 112 0 B 0 B 0
. . . . T 0 T 0
. . #P01 S 0 #P03 X 0.000
L 0 Y 0.000
109 0 119 0 U 0 7 0.000
R 0 TX 0.00
B 0 TY  0.00
T 0 TZ 0.00
J L _

Fig. 8. 25 Integer-type Variable Display

Fig. 8. 26 Position Variable (Robot Axis) Display

8. 1. 8. 2 Data Setting of Variable (Byte, integer, double-integer and real types)

f {Operation on Operator’s Panel) ===\
[1]
L
Disp
==>
Job Position File Diagnosis STACKmsp]

SEERNERIEE

\\” N\
==>
Page | Page 1 Cond.file _V_arl_abﬂ ‘:earch
[Q]l ][ r2] #s ] ra] rs ][>
\ﬂ AN

int-type

D. Int-type

i

Real-type

==>
e

)
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(Description)

Depress key.

Depress soft key.

Depress at:b; soft key.

Display the desired variable display by
depressing the soft key.

Depress key.



Set the cursor on the position to be
changed by using cursor keys.

Depress

Search J

page | Page TJ Copy J

Data chg

soft key.

B Input the data by using DATA keys.

e e e e ]leg]
N

Depress key.

Input data are registered.

—?

@ 1. Repeatsteps B to

2. Data setting range is
® g g

B is necessary.

different depends on each varible type.

See appendix A 1. 2.

8. 1. 8. 3 Data Setting of Variable (Position type)
Variable data can be set on operator’'s panel or teach pendant.

Table 8. 2 Position Variable Setting and Data Type

Operator’s panel
Setting Method

Input directly the numerical value.

Teach pendant

Teach desired position by operating the manipu-
lator.

Pulse type

Set pulse value of each axis.

Data Type

XYZ type

Set TCP position at absolute or incremental value.
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Each operation describes below.

(1) Setting of data type

r———(Operation on Operator's Panel)—ﬁ (Description)
n L 2
D'SP@ Depress | DISP key.

)
== D File ft k
epress soft key.
Job Position File Dnagnomf‘ STACK DISP

EnORREE

N

I Depress LYAM20E | ot ey,
Page . (i Page ' |iCond. file l::]

QI [m ]

Byte—typ% Int-type Dlnt—type: Real—typela Depress @ key.
RN OEEEY
X

Select desired position variable.

Ex—axisJ—~

(L
[<]CeJCee (s ra]Los 2]

6] = Depress key.

Set the cursor in position variable.

Page |
Use s or cursor
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==>

AN ENEE
_l\\f '~_\§{ < <\2 AN

Data dit H Pane!

Page 1 ]

Set the cursor on the position

variable to be set.

—=>

1
lPagel H Page T—H Copy —”DatacthDate-lype
1

(T

EEOERND
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| Panel

Depress M ea soft key.

(Example)

Position Variable CURSOR )

£Po0 S 123 BP0z S *

L 1000 L *

u 800 L *

R 1200 R *

B 1500 B *

T 13 T *

#P01 S * P03 S *

L * L *

u * L *

R * R *

B * B *
\_ T * T * J

If new registration is performed, set the
cursor on mark * (no registration).

Fig. 8 .27 Position Variable setting at
New Registration.

Depress soft key.
-5

Pulse- ~
Depress or soft key.




(2) Data setting on operator’s panel

After setting data type [(1)in par. 8. 1. 8. 3], perform data setting.

f—-——<0peration on Operator's Panel) {Description)

M Set the cursor to the axis to be set by using
cursor keys.

Data chg

Depress soft key.

= e
IEOENGEE
X

N

@ Input desired data by using
@ DATA keys.
San

. Depress key.

. —

@ 1. Repeat steps to as necessary.

® 2. When data are set to the first axis, mark * on the axis data position becomes 0 automatically,
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(3) Data setting on teach pendant.

After setting data type [ 4 of (1)in par. 8. 1. 8. 3], perform data setting.

f_—<0peration on Operator'’s Panel}* {Description)
n - ‘
lﬁ_u-‘!" Depress or @] key.
o .
lPageT’LPaQET H Datadltl Pane! Teacnpend: epress soft key.
ABRRRRRE
X

Depress or soft key.
-4 -

]

]
@!LJL&I[&I%LE?J&J

h\/‘_'
—! <

A\

\ N .

\

(Operation on Teach Pendant>

% Depress | enasLe | key.

The display on teach pendant becomes

either displays below.
. =)
They are changed by depressing ED;((ES]

key.

[=]=)
185 no light : for robot axis.

(PIoJol [ T T [PJUILISIE]

b
o0
. %Q light : for external axis.
(pIxI0lO0l [ [ [PIUILISIE]

*
* Changed by depressing or
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o
=
o
:;l‘

|

!
POSITION VARIABLE
Poo

Set the desired position variable No. by

using or key.

Select either robot axis or external axis

by depressing key.

Move the manipulator to the position to
be set by using AXIS keys.

Depress key to set the posi-

tion variable data.
(See Fig. 8.28)

«Teach pendant display

(Plnfn[ [ [ [ [P[u[L]S]E]

—

TEACH POSITION DATA

6g 3
4p, 4 ™
£

@ 1. Repeat steps & to B4 as necessary.
2

® . Position correction method :

Depress @ HQ'M key.

S

pulater
Fig. 8. 28 Registering Manipulator
Taught Position Data to Position Variable

3. Set-mode at TEACH mode is released in the following cases.

* Any mode keys %% or any function keys is depressed.

. E] is depressed.

* Alarm occurs.

* The power supply is turned off.
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8. 1. 8. 4 Confirmation of Position Registered in Position Variable

f—-—(Operation on Operator’s Panel>——ﬁ
n :
‘ W? Depress key.
= | | Depress soft key.
Job lPosmﬂ Pile “ Dizn_;nos.lskucxmsvJ
OO OEE
\UN
==> D Variable it key.
" Pagel Page 1 ‘ Cond. filg IVanable] I [ epress soft key
==>
D [E] .
lL l Byte- type int-type ID Int-type lfal type—J epress key
it _ Select either robot-axis or external-axis
IR -
by depressing the soft key.
\
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Position Variable (p)

L

#P00 S #P02 S
L L
U U
R R
B B
T T
#P01 S #P03 S
L L
u U
R R
B B
T T
Page | Page 1 Data dit Panel Teach pend

Fig. 8 .29 Position Variable (Robot-axis)
Display

==>
Page | || Page t ‘Dala dItH Panel

1
Teach pend
}

{Operation on Teach Pendant)

E

m-c}

EXT
AXES

[11]
Depress

key
-<gwg

S
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Selected position variable display will
appear.

Depress key.

Teachpend

Depress soft key.

key.
Depress soft key

XYZ-type

Depress key

Depress these keys as necessary.

The manipulator moves to the registered
position in position variable which is
displaying on teach pendant.



8. 1. 8. 5 Deletion of Data Registered in Position Variable

f———<0peration on Operator’s Panel>——ﬂ

a @Q

L&'ML File Diagnosis || STACK OISP l
[Q][F L r2][ Fad Fa ] Fs D]
N
A
[Tag(;l_’ Page TJ Cond,fileHVariable l_—*]
IDDEraE
I )
BEDEEE
\
\

==>

L [ [ |-
[<)[F1 ][ r2 ] Fa [_‘L L:.S'u

\\/\
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(Description)

Depress key.

Depress soft key.

Depress soft key.

Depress @ key.

Select either robot-axis or external-axis
by depressing the soft key.

Depress key.



[I]@
E]EJ or

==>
Page | l Page ! Date drl(Panel lTeachpend
AR REREE
AT
. \\
==>
L L e
A el e mle
Y
Vs
CURSOR
}\)/(;srlitzl:l;;‘e(P)
#P0O0 S 123 #P02 S %
L 1230 L x
U 456 U %
R 123 R %
B 123 B %
T 1230 X\ T *
Vo ()
# P00
-
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Place the cursor on axis in following

position variable by using cursor keys or

page soft keys.

¢ Axes in position variable :
SLURBTorWlI W2 W3, W
4 W5 W6.

Depress soft key.
E
Depress soft key.



8. 2 EDITING JOB ON TEACH PENDANT

Basic operation of job edit on teach pendant shows below.

f——<0peration on Teach Pendant)-—ﬂ (Description)
Depress key.
<

sired instruction by depressing

@ Depress key and call up de-
ADDR
or key.

or

Depress desired key.

4 Change the data by depressing
+ or OFF

Depress any key.

Depress | RECORD key.
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8. 2. 1 Edit Instruction on Teach Pendant

The following instructions can be edited on teach pendant.

(1)

Move instructions (MOV], MOVL, MOVC)

Key

Display Contents

Editable Instruction

ADOR

Line, step, instruction

MOV ] : on link specification
MOV L : on linear specification
MOV C : on arc specification
MOV[IEX ! with external

PLAY

Play speed setting value

Mov[]
MOV[LEX : with external axis

Positioning level

MOV[] PL=n
MOVLIEX PL=n . with external axis

Ooa @

(2)

[Jis applied to J, L or C according to interpolation specification.

Instructions related to manipulator motion

Key Display Contents Editable Instruction
. Reference number REFPn
PNT

Tool number

TLn : registered when step is registered

TIMER

8@

Timer setting value

TIMER nnn. nn : See par. 8. 2. 1. 1

(3)

Other Instructions

Ke

S

Display Contents

Edit Instruction

*

File number

ARCON (Arc ON instruction) or CALL ARCON nn

*

File number

ARCOF (Arc OFF instruction) or CALL ARCOF nn

*

Welding voltage setting value

VWELD nn (Welding voltage instruction)

K]

*

Welding current setting value

AWELD nn (Welding current instruction)

1aaaa

outeuT

Output status

None (cannot be registered.)

0

These functions vary according to the application.

In table above, example of arc welding is shown.
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8. 2. 1. 1 Timer Instruction

(1) Registration
f__-(Operation on Teach Pendant) ™=

ENABLE
[_@L(

HENR

s
g N

(Y

VN

v \
. “REOORD

. J

(2) Correction

4 (Operation on Teach Pendant) ™)
E ‘
ADDR
9
g ‘
[@] or loeel,

B

B

@

EQ\ J
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{Description)

Depress key.

Depress key. The light is

turned on. The display below is shown.

[ L[ [riz] JoJo| [s]e[c]

| S

Timer setting value

Set the timer by using l AN ’ or [ OFF I key.

The setting range is 0.01 to 327.67 seconds.

Depress key.

Timer instruction is registered.

(Description)

Depress key.

Confirm that the current address is g

timer instruction.

Depress key. The light is turned on.

The display below is shown.

[ [ L[ o] fofof [s[efc]
Timer setting value

Set the desired timer value by using or

Depress key.

Depress key. The new timer value

is registered.



section 9

DATA STORAGE (FLOPPY DISK UNIT OPERATION)

For an external memory unit, 3.5-inch floppy disk unit
is provided as optional.
Store the various registered data, parameters, etc. in

a controller to the floppy disk unit. If you should delete

the data, you can recover

them by the floppy disk.

CONTENTS
9 DATA STORAGE(FLOPPY DISK UNIT OPERATION) ----221
9. 1 PRECAUTIONS -+ c-vreemrrmrerraemaenntinineeeaennes 299
9. 1.1 Save and Storage of Floppy Disk Unit »-+---crreesreene. 222
9. 1. 2 Handling and Storing Floppy Disk < «-ccecrerrereeernnne. 222
9, 2 FILE NAME INSIDE FLOPPY DISK «---evve- 223
9. 3 STORED DATA AND PROCESSING LIST - 224
9. 4 CONNECTING METHOD +-cccrecreereruonnencacens 294
9. 5 PREPARATION OF FLOPPY DISK UNIT -+ 225
9. 5 1 TUrnNing POWer On ««cccerrrererenraeaeataeaeieiionennns. 295
9 5 2 Inserting Floppy Disk srsererrrrreeenmneeiiiiiniana., 296
9. 6 FLOPPY DISK UNIT OPERATION «---evvveeees 227
9. 6. 1 Calling up Floppy Disks «+creevrrerrreenrennneneiinn. 228
9. 6. 2 Formatting - seervererorrenenininiiiiiiiiniieiiinean 230
9. 6. 3 Selecting Transmission and Processing -+ --ecceveeee 231
9. 6. 4 Related JODS SQVe s st svrerrreinnteeiiiettntiitcincancnnnns 233
9. 7 CHECKING TRANSMITTING STATUS--------- 235

— 221 —



9. 1 PRECAUTIONS

9. 1. 1 Save and Storage of Floppy Disk Unit

Floppy disk unit is precise mechanical and magnetic recording equipment. Do not subject the unit to any
kind of impact, shock, etc.
Do not leave it in an environment which contains a large amount of iron filings, etc., for a long time

because its reliability is greatly reduced. Store in an area without iron filings, etc. after operating the unit.

—
® POVER )
® BUSY
© ERROR

L conTRAST © BATTERY )

1 Note : Prepare 3.5-inch MFD
2DD floppy disk by user.

Fig. 9. 1 Floppy Disk Unit

9. 1. 2 Handling and Storing Floppy Disk

Handle the disk with maximum care to store valuable data safely.
Basic precautions as minimum requirements in handling a floppy disk are as follows:

* A floppy disk is a magnetic recording device. Stored data may be destroyed if a strong magnetic
field (e. g. a magnet) is brought close to it.

* A protective cover slides on the magnetically-coated recording device of the 3.5-inch floppy disk to
avoid direct exposure. Do not open this part or touch it.

* Dust may accumulate on the floppy disk if it is placed in one’s pocket or is placed on the control
equipment without a case. A failure may occur if a contaminated floppy disk is inserted in the flop-
py disk drive.

* The 3.5-inch floppy disk is stored in a hard case and does not bend easily. However, handle it with
care by storing it in a specified storage box or in another suitable container to avoid subjecting it to
undue force.
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9. 2 FILE NAME INSIDE FLOPPY DISK

The data transferred from the controller is stored in the floppy disks as files.

file name for identification.

Each of these files has a

Contents % 1 File Name % 2 File Name
Batched CMOS memory CMOS. HEX CMOS. HEX
Batched User memory JOB. HEX JOBS. HEX
Job Single job (Job name) . JOB (File Name; . JBI
Master (related) job (Job name) . JOS (File Name) .JBR
Condition Weaving data WEAV. DAT WEAV. DAT
Tool data TOOL. DAT TOOL. DAT
Conveyor data CV.DAT CV. DAT
Sensor data
Path correction condition SENSOR. DAT SENSOR. DAT
data COMARC 2. DAT, COMARC2.DAT
COM- ARCII condition data PCIPC 2. DAT PCIPC 2. DAT
Position compensation data
Batched all parameters PARAM. DAT PARAM. DAT
Parameter Robot fixed parameter RCPRM. DAT RCPRM. DAT
System definition parameter SDPRM. DAT SDPRM. DAT
Coordinate origin (A) RAPRM. DAT RAPRM. DAT
Coordinate origin (B) RBPRM. DAT RBPRM. DAT
System matching parameter SCPRM. DAT SCPRM. DAT
Communication RSPRM. DAT RSPRM. DAT
(general-purpose serial port) WEPRM. DAT WEPRM. DAT
Welding MEPRM. DAT MEPRM. DAT
Maintenance SEPRM. DAT SEPRM. DAT
Sensor CMPRM. DAT CMPRM. DAT
Communication (option)
170 system data Concurrent 1/0 program CIO. PRG CIO. PRO
1/0 signal name IONAME. DAT IONAME. DAT
Internal data STATE. DAT ISTATE. DAT
Absolute data ABSO. DAT ABSO. DAT
System information SYSTEM. DAT SYSTEM. DAT

*1 For ROM version 1.2(1/1.2(] and before.
*2  For ROM version 2.00/2.10 and after.
User alarm and user message are loaded/saved with concurrent 1/0 progrom.
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9. 3 STORED DATA AND PROCESSING LIST

Data registered in the user memory of controller can be stored on floppy disks.

Information inside the system such as parameters can be saved similarlyon floppy disks as an additional
safety measure. The following items are stored on floppy disks and can be reloaded in the user memory
of controller.

(1) Job

(2) Condition file

(3) Tool coordinate data/User coordinate data

(4) Parameter

(5) Concurrent I/0 program

{6) 1/0 name/User message

(7) Interior data (Variable, etc.)

(8) System Information (System No, Alarm history, etc)

9. 4 CONNECTING METHOD

Use the special cable to connect the floppy disk unit and controller. A floppy connector and floppy
power plug socket are installed on the operator’s panel below.

To open, lightly push the small area printed “PUSH”. The cable may be connected while power to
the controller is turned ON.

YASNAC
PUSH Q
4
OVERRUN EOIT 100
* ::030\10'rSA RS232C RECOVERY | OFE,—on®
=4 o
e g ®

|

Connector for floppy and personal computer
connection (D-SUB connector)

100VAC power (for floppy) receptacle

@ Do not use a 100VAC power supply inside the auxiliary panel for purposes other than the floppy disk unit.

®
Fig. 9. 2 Internal Auxiliary Panel
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9. 5 PREPARATION OF FLOPPY DISK UNIT

9. 5. 1 Turning Power On

(OFF)
POWER SWITCH —= [\ (ON) 4'ﬁ5\ (3@ Depress the bottom side of this
switch to turn ON power.

FUSE

POWER CONNECTOR

L RS232C CH-1 L RS232C CH-2
|

\ o) Plug for the power cable.

\

(D Connect the cable to CH-1.

Fig. 9. 3 Floppy Disk Unit (Rear Panel)

Connect the cable to the controller to RS232C CH- 1 on the rear panel of the floppy disk unit.
Plug the power cable socket into the specified connector securely.

Turn on power to floppy disk unit by depressing the bottom side of power swith on the rear
panel.

The POWER lamp on the front panel lights.

Self-diagnosis begins simultaneously and “FX” will be displayed on the screen if the drive oper-
ates properly.

@ @O

The floppy disk is automatically set to the control mode when power to it is turned ON. No selecting

operation is required.

@ 1.When the floppy disk is being inserted, do not turn the power ON/OFF.
2.Avoid touching the key on the front panel of the floppy disk drive inadvertently. Unnecessary

touching of the keys may change the floppy disk unit operation mode and disable data transfer with
the controller.

If a key is touched accidentally and data transfer with the controller is disabled, turn OFF power to
the floppy disk unit momentarily and then turn ON power again.
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9. 5. 2 Inserting Floppy Disk

—
O POWER FLOPPY DISK
Fx O BusY ™ |~ EJECTION BUTTON
DISPLAY O ERROR
QO BATTERY
CONTRAST
FLOPPY DISK
ROTECTIVE COVER OF FLOPPY DISK INSERTION SLOT ~—oo—m _)"— =
HOOK OF PRO INSERTION SLOT
KEY-SWITCH KEY-SWITCH
FLOPPY DISK
| "" ACCESS LAMP
L

Fig. 9. 4 Floppy Disk Unit (Front Panel)

(Inserting)
@ Floppy disk insertion siot has a cover.
Lightly depress the hook to open the cover.
@ Insert the floppy disk straight through the insertion slot.

@ 1.Do not force it.
® 2.Insert it in the correct direction.

When the disk is firmly in place, a click can be heard.

(Removing)
@ Push the floppy disk ejection button on the upper right of the front panel. The lock is released

and it is ejected.

@ Never push the EJECT button while data is being transferred with the controller. The data will be des-
® troyed.
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9. 6 FLOPPY DISK UNIT OPERATION
Operate the floppy disk as follows at TEACH MODE.

oP

=

Insert floppy disk into floppy disk unit.

N —

Floppy |

Call up floppy display by depressing soft key.

(Just wait for a few seconds by )
displaying the registered file No.

Select the transmitted data item by cursor.

vPar.9.6.2 \ Par.10.7.4 V.
Formatting Load Save Verify Delete
AV A4

Designate the transmitted file name by cursor.

Execute

Depress soft key.

Execte data transmittion.

Floppy data reading is repeated when the
number of remaining bytes reaches 0. Wait
several seconds until the number of reg-
istered files is displayed.
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Par.9.6.1

J Par.9.6.3

Pars.9.6.5
and 9.6.6



9. 6. 1 Calling up Floppy Disks

The soft keys for operating floppy disk can be called up by OP1 function key.

F._(Operation on Operator’s key) —_—

= =2> Select the function.

[ [ = o[ foro]

QL

| F2 BElRRD

F1d
2

(Description)

Depress 0P1 key.

D S m soft key
epress .

The display below is shown.

DATA IN THE FLOPPY DISK
CLASSIFIED DATA
JOBS

ALL USER’S PROGRAMS
PARAMETERS

1/0 SYSTEM DATA

ALL DATA IN CMOS
OTHERS

ERER00

CONDITIONAL PROGRAM DATA

UN—USED MEMORY 30%
NOS OF FILE (FLOPPY)
12

SO O~ ON

% % *CAUTION % % % [l:CAN NOT LOAD

=) Floppy disk drive is working

I

Load J r Save J [ Verify

} [ Formatting ] rDelete

Fig. 9. 5 Floopy Display
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* Floppy load operation for batch CMOS and batch parameter

= poo
ann
oaP

PN

r——(Operation on Operator’s key)——\

> B

= => Select the function.

o [ o | ][]

Depress

)

Rl el e ]
Al

(Description)

0P1

Depress

key.

After depressing U. ID number, depress

soft key.

The display below is shown.

>

DATA IN THE FLOPPY DISK

td

4
O
U
O
4

CLASSIFIED DATA

UN-USED MEMORY 30%

NOS OF FILE (FLOPFY)

JOBS 100
CONDITIONAL PROGRAM DATA 0
ALL USER’S PROGRAMS 0
PARAMETERS 0
1/0 SYSTEM DATA 0
[ALL DATA IN CMOS 1]
OTHERS 0

* % * CAUTION * %« [l : CAN NOT LOAD

l

Load

J [ Save J [ Verify | LFormatting4l | Delete |

==

Depress

oad [ Save

{ Verify l Fomatting || - Delete operation.

Rl el e rs o)
A
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9. 6. 2 Formatting

Newly-purchased floppy disk (MFD 2DD. 3.5 inches) must be formatted to register the proper recording
format in the floppy disk.

@e floppy disk for the controller ERC is formatted to the MS-DOS recording formaﬂ

Control (ERC) data cannot be saved in a floppy disk which has not been formatted or in a floppy disk of
another recording type.

f_—<0perati0n on Operator’s Panel>* <Description>
o ['591 ! Depress | 0P1 key.

==> Select the function

Depress soft key.
v s e o |

-]

MR IRRERE
1%

O After a few seconds

DATA IN THE FLOPPY DISK  UN- USED NEMORY 30% In this column, “?” mark is
CLASSIFIED DATA NOS OF FILE (FLOPPY) di

JoBS isplayed.

CONDITIONAL FROGRAN DATA

ALL USER' S PROGRAMS

PARAMETERS

170 SYSTEM DATA

ALL DATA IN CMOS .

OTHERS “Error” is displayed

[ B N J Ruliujal

**% CU ATION =+ + @ :CAN NOT LOAD

—> Error Depress | caNCEL |key to

Load Save Verify Formatting Delete

clear the Error.

==> S'uerss(:;’tnl?egéta group to trausmit a_xﬁfe—l;;/j
Depress soft key.
load Save [ Verify—”Formamno Delete R N
The floppy disk is formatted.
|-

ARRARRNEAE
%\

Ex
Depress soft key.

= =2> Push [Execute] it to format a floppy disk.

The floppy disk is formatted.

Page | rPage 1

nRERGE
L oF

@ All data in the floppy disk are deleted by formatting.
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9. 6. 3 Selecting Transimission and Processing

The data stored in the floppy disk are classified in 7 groups as follows.
Designate by cursor which datagroup is to be transfered.

CLASSIFIED DATA NOS OF FILE (FLOPPY)
O JOBS 12
[0 CONDITIONAL PROGRAM DATA 2 >~ curson
Data to be [ [] ALL USER'S PROGRAMS 0
registered B PARAMETERS 1
in floppy disk B /0 SYSTEM DATA 0
B ALL DATA IN CMOS 0
B OTHERS 0

% % *CAUTION * * * [l:CAN NOT LOAD
=) Cursor on data group to be transmitted and select the

soft key
I Load ] [ Save l I Verify | | Formatting ] [ Delete |
Fig. 9. 6 Floppy Disk
r—_<0peration on Operator’s Panel)——ﬂ (Description)

0 CURSOR

nu Designate the desired data group by
cursor.

I Load —|| Save II Verify ]

Depress one of the soft keys.

The list of the file name in designated

<| Formatting |\ [ Delete | data group appears on the display.
'i] li] @ The display data of the file name
list differs depending on the
CURSOR ® designated data group. See “YList
n u of file name” on the next page.
Designate desired file name by cursor.
e J
To interrupt the data transmission,
@ depress soft key. Depress soft key.
DS

Data transmission starts.
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% List of file names

The display data of the file name list differs depending on the designated data group. One of the

following two display formats will be displayed.

(1)

When there are more than two files and file names are not established

The menu will show only the registered file names.
Designate the desired file by moving the cursor.

MASTER-1. JBS MASTER-2. JBS
cursOR——= ABCD-001 .JOB  ABCD-002 .JOB  ABCD003 .JOB  ABCD-004 .JOB
SAMPLE-A .JOB  SAMPLEB .JOB  SAMPLEC .JOB  SAMPLE-D .JOB
A-WORK .JOB  B-WORK .JOB  RIGHT .JOB  LEFT .JOB
Fig. 9. 7

(2)

When the file menu of data groups with data and file name matching 1-to-1:

The menu will display all the file names in the groups, indicating whether or not the files are

registered in the floppy disk. (Registered : @, not registered : O)

.
REGISTERED FILES FLOPPY—MEMORY
[1/0 SYSTEM DATA]
(O CONCURRENT I/0 PROGRAM CDATA. DAT
@ 1/0SIGNAL NAME WELD. CJ]B
@ INTERIOR DATA WEAV., DAT
O ABSOLUTE DATA TOOL. DAT
(O SYSTEM INFORMATION UFRAME, DAT
[O] :DOES NOT EXIST IN THE FLOPPY DISK
—  Cursor on the file to transmit and push [Execute]
| Pagel | | Paget | [ | [ Abort | [ Execute |
Fig. 9. 8
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9. 6. 4 Related Jobs Save

When saving jobs in a floppy disk, selection can be made either to save only designated jobs inde-
pendently, or to save related jobs, condition data, etc. sifnultaneously.

Select job to be saved in advance by the following operation.

r—(Operation on Operator's Panel>-———ﬁ

]

= =) Set required function.

Foppy srec i | oPron

F5 "a

F3 || Fa

ARE

o

==> Cursor on data group to transmit and select the soft key.

Load Save Verify Formatting Delete

R el =T
&

Lo | o e[ n]
DN >
A

—

[Q]l F1 || r2

1=

B rEE
S e

&

{Description >

Depress OP1 key.

Depress  LT1%2%Y and
SELECT JoB f
soft keys.

is depressed, all

If
p4

registered jobs are selected.

Select the job to be savd.

Depress soft key.

The job at the cursor is selected and mark ¥ is
added to the job.
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Master job : SAMPLE-A. JBR

srABCD-001 .JBI ABCD-002 .JBI ABCD-003 .JBI wABCD-004 .JBI

SAMPLE-A .JBI SAMPLE-B .JBI SAMPLE-C .]BI SAMPLE-D .]JBI
A-WORK  .JBI B-WORK .JBI RIGHT

JBI  LEFT  .JBI
After completing the setting, depress
— 5 |
Page | ” PageTHjesume LSELECT “ EXIT ] soft key.

Rl e s o]

Execute
Depress soft key to start data

e |
Rl e )]

\ AY

Resume

l Execute

/

@ 1. When the all selected jobs must be cancelled, depress CANCEL CEL soft key.
p4

. . Resume
For canceling the job at the cursor, depress soft key.

2. The total of saved jobs is 112 maximum in one floppy disk.

(1) When saving job independently :

Designate the job name displayed on CRT by cursor.

MASTER-1. JBS MASTER-2. JBS

CURSOR—= ABCD-001 .]JOB ABCD-00Z2 .JOB ABCD-003 .JOB ABCD-004 .JOB
SAMPLE-A .]JOB SAMPLE-B .]JOB SAMPLE-C .JOB SAMPLE-D .JOB
A-WORK  .JOB B-WORK  .JOB RIGHT .JOB LEFT .JOB

Fig. 9. 9 Job Name Specification
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(2) When saving related job:

Designate the master job displayed on CRT by cursor.

Master : SAMPLE—A. JOB
ABCD-001 ABCD-002 ABCD-003 ABCD-004 ABCD-005

SAMPLE-A SAMPLE-B SAMPLE-C SAMPLE.-D SAMPLE-E

Fig. 9. 10 Master Job Specification

@ The job registered in master job can save the related job simultaneously.

® Therefore, when the related job is saved simultaneously, previously register the related job in master job.

Always verify after saving jobs.

9. 7 CHECKING TRANSMITTING STATUS

When data transmission starts, transmitting status can be monitored by the status display
during transmission.

TRANSMITTING
DIRECTION

FLOPPY —-MEMORY

TRANSMITTING FILE:ABCD-001. JOB

REMAINING BYTES 11234

Fig. 9. 10 Data Transmitting Status

@ Remaining bytes show the capacity of memoried data. But there is a little difference
® between the displayed numeric value and the actual capacity of the job.
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section 10

DIAGNOSIS OPERATION

[1/0 status diagnosis and motion/time confirmation for

reference or servo system are possible on diagnosis

operation. This section

Let me

Ldescribes each diagnosis display. | \ your pulse.

CONTENTS

10 DIAGNOSIS OPERATION scvccverrerencameaneaennns 237
10. 1 OPERATING TIME DISPLAY --ovoovrveeeeennens 239
10, 2 MOVING TIME DISPLAY r-cvcvrrrrreerereneanraens 240
10. 3 INPUT STATUS DISPLAY - rvvrrernreneennnenns 241
10, 4 OUTPUT STATUS DISPLAY -vcvvvevreninnnnn 242
10. 5 DIRECT-IN STATUS DISPLAY --:xeoveeeevneeeninnennn. 243
10. 6 SERVO DISPLAY -tcrverecrosnereeataananaaianans 244
10, 7 POWER ON/OFF POSITION DISPLAY ---------- 245
10. 8 ALARM HISTORY DISPLAY «+ecvvvreeeneeenss 246
10. 9 POSITION DIAGNOSIS DISPLAY +-ccevvveveenn 248
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At first, call up the diagnosis display.

f_<0peration on Operator’s Panel}-——w {Description)
1] —
Iw@\] Depress key.
=>> Select display menu: Depress soft key.
Job PnsmonJ File l oiagnosis”SfAu(DiSP
[Q](r [ r2][Fe |[Fa] s |[D]
s
There are eight diagnosis displays as follows.
== Depress key to display soft keys cor-
Page | Page t Univ Input | [Univ Output | | RAPIDIN | —
responding these diagnosis displays.
% Diagnosis displays
lq ” F ]LF2J[ FS—][ Fo "E] * Operating time (par. 10. 1)
L w ¢ Moving time (par. 10. 2)

* Input status (par. 10. 3)

* Qutput status (par. 10. 4)

¢ Servo (par. 10. 5)

* Power ON/OFF position (par. 10. 6)
¢ Alarm history (par. 10. 7)

* Position (par. 10. 8)
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10.1 OPERATING TIME DISPLAY
¢ Calling up operation time display

r——(Operation on Operator’s Panel)——ﬁ (Description)
[1]

==>
Depress soft key.

Work hour Servo

Alarm list HON/OFF pos

l TRT sum

< ][ﬁ}\@“ ARRERE
O

r ) The initial setting date is registered in
Control power input time . :’
0 :00 00
Servo power input time - Operating times is time during arc on for arc
000 00
Playback time : welding.
000 00
Operating time E:
0000 00
\ J

Fig. 10. 1 Operating Time Display

* Initial time setting

e ( Operation on Operator’s Pane1>—ﬁ {Description)
0l £

@%\ Depress key.

m@ Depress key.

CURSOR @

Place the cursor on operating time to be set

00
== by using cursor keys.

Depress _ soft key.

I

[Q]| F1 ][ F2] Fs [74'_5;4@
@_
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10.2 MOVING TIME DISPLAY

Moving time display shows actual moving time of manipulator while integrating data.  This time can-
not be registered when waiting the input signal in playback or when stopping the manipulator in timer
instruction.

¢ Calling up moving time display

(Operation on Operator's Pane|) =e——— (Description)
1]

==

Work hout ITRT suﬂ (ON/OFF D‘f‘ Servo J"

[<]] 1 ”_FO Fa | ra][Fs][D]
\ N
s

Depress soft key.

Alam list J

The initial setting date is registered in
Moving time
o [ ]

Fig. 10. 2 Moving Time Display

START Depress START button.
; Moving time between moving start and stop is dis-

played while integrating data.

The moving time interval is the difference be-

tween display time before start and display time
after stop.

To start the manipulator motion at moving time O by initial setting, depress soft key.
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10.3 INPUT STATUS DISPLAY

Either external input signal is input (ON) or not input (OFF) is confirmed in input status display.

¢ Calling up input status display

f_<0peration on Operator’s Pane] ) m——— (Description)
) .

Depress soft key.

Page | Page { Univ Input Uva.nnut‘ RAPID IN

{ )
Input group No. [IG #01]
Group Group-input display
Status : 000 (Decimal) 00 (Hex)
Each Status: Input No. Status Name
ON OFF
IN#001 [
IN#o0z [ ] Single-input display
IN#003 [_]
IN#004 [
IN#005 [
IN#006 [
IN#007 [ ]
IN#008 [ ]
. )

Fig. 10. 3 input Status Display

|

Depress L Pa:fg or ( Pag:? ‘soft  key.

The remaining input siganl status is shown.
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10.4 OUTPUT STATUS DISPLAY

Output status set by output instruction can be checked in this display.

* Calling up output status display

r—(Operatlon on Operator’s Panel) —ﬁ (Description)
|

Univ Input

DECOEEE

%

Output group No. [OG #01]
Group

Each status: Output No. Status

OUT #001
OUT #002
OUT #003
OUT #004
OUT #005
OUT #006
OUT #007
OUT #008

Status: 000 (Decimal) 00 (Hex)

ON OFF

R

—

Fig. 10. 4 Output Status Display

Depress soft key.

Group-output status

Single -output status

_J

* Qutput signal status change

=%

change the status.

\

Depress desired status-change soft key, and

(———<Operation on Operator’s Panel)————\ (Description)
0 p=

Depress key.

Depress key.
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10.5 DIRECT-IN STATUS DISPLAY

In RIN (direct-in) input status dispaly, the confirmation of whether the direct-in signal from external is
received (ON) or not received (OFF) can be executed.

(-_—<Operation on Operator’s Panel) ==\ (Description)
1] . RAPID IN
Depress soft key.

(e[ [
ROCe e s e e [e)

’V Univ.Out

[ RAPID IN ’

&
RAPID IN
No. STATUS NAME
ON OFF
RIN #001 n DIRECT IN 1
RIN #002 B DIRECT IN 2
RIN #003 Bl DIRECT IN 3
RIN # 004 B EXT. HOLD

Fig. 10. 5 Direct-in Input Status Display
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10. 8 SERVO DISPLAY

Feedback pulse and servo follow-up error pulse for each axis are displayed in servo display.

» Calling up servo display

r——(Operation on Operator’s Panel)———\ (Description)

==>
TRT Sum

Rl ]l e Lrsl>
\<>__
o

—Se
Depress soft key.

[Feedback pulse] [Servo error pulse]

™o w
Hwm oo w

Fig. 10. 6 Servo Display
. J

If alarm 1390 (positioning error) occurs, check the servo follow-up error pulse in this display. Servo
follow-up error pulse is the range between —2 and +2 in stop.
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10.7 POWER ON/OFF POSITION DISPLAY

Manipulator current values at main power interruption and at main power input are displayed in this
display.

¢ Calling up power ON/OFF position display

f_<0peration on Operator’s Pane]) m————— (Description)
==> Depress ONJOFF pos. | ot key
F4 '
,th( nour || TRT Sum || Aam list l ON/OFF pos Servo
|

R]Lri]lee Les el s )
X
v

~

Power<OFF>pos. Power<<ON>pos. Lag

HmH o r-w
H DI oW

Fig. 10. 7 Power ON/OFF Position Display
L y

If alarm 1290 or 1291 (Allowable range error of absolute data) occurs, error value of error axis can be
checked.
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10.8 ALARM HISTORY DISPLAY

The alarm history display has three displays for major alarms (10 alarms), minor alarms (10 alarms) and
user alarms (10 alarms). Each display shows the job name, step No., line No., year, month, day, hour
and minute for a alarm.

¢ (Calling alarm history display

F—(Operation on Operator’s Panel>—ﬂ (Description>
- Di i
[ 1 0 [ ' - [Diagnosis| S { D] Depress key and soft
[L—4<\ @ key. —

Then, depress key twice.

twice

soft key.

Depress

Work hour TRT sum [ Alarm list )

OM/OFFpos. l ' Servo 1

[<Lr ez [ s ] re ] es ][]

Depress soft key to display alarm to be display-
ed.

Dispchg l The selected display will appear.

ENETES

HMRIERERRERE

o

*  When depressing soft key.

MAJOR ALARM
ALARM  JOB NAME STEP LINE DATE  TIME
1 0060 SAMPLE_1 0001 0001  1989/05/12 09 : 30
2 0013 SAMPLE_2 0013 0208 1989/05/13 10:50
3 0022 SAMPLE_3 0003 0045  1989/06/20 09 : 23
4 0120 SAMPLE_4 0123 0013 1989/06/21 1001
5
6
7
8
9

Detailed 10

content Na .

of s code | ALARM 0060 : DESTROYED JOB DATA

Fig. 10. 8 Major Alarm History Display
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Detailed
content
of alarm

Detailed
content
of alam

_

Fig. 10. 10 User Alarm History Display

@ 1. For displaying detailed contents of each alarm, set the cursor at the desired

alarm code by using cursor keys. The contents are displayed at the bottom of

the CRT display.

2. Clearing of alarm history .

Depress EDIT key during alarm history display and depress

soft key. Now, the history is cleared.
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e When depressing soft key.
MINOR ALARM
ALARM JOB NAME STEP LINE DATE TIME
1 1290 SAMPLE_1 0001 0001  1989/05/12 09 : 30
2 1000 SAMPLE_2 0013 0298  1989/05/13 10 :50
3 1000 SAMPLE_3 0003 0045  1989/06/20 09 : 23
4 1020 SAMPLE_4 0123 0013 1989/06/21 10 : 01
5
6
7
8
9
10
)_',Alarm 1290 : OUT OF RANGE (ABS DATA)
1
code
Fig. 10. 9 Minor Alarm History Display
. User
e  When depressing soft key.
USER ALARM
ALARM JOB NAME STEP LINE DATE TIME
1 2020 SAMPLE_1 0001 0001  1989/05/12 09 : 30
2 2040 SAMPLE_2 0013 0298  1989/05/13 10 :50
3 2080 SAMPLE_3 0003 0045  1989/06/20 09 : 23
4 2030 SAMPLE_4 0123 0013 1989/06/21 10 : 01
5
6
7
8
9
10
|- Alarm 2020 : FAULTY SERVOPACK [SLURBT]
code



10.9 POSITION DIAGNOSIS DISPLAY

The detailed contents of servo system status displayed in this display.

¢ Calling up position diagnosis display

=== (Operation on Operator’s Pane] )=

{Description)
Pos DGN
Depress soft key.

ERROR PULSE SEGMENT PULSE POSITION TAG PRESENT POSITION FEEDBACK PULSE POSITION(XYZ)
s 0 0 0 04 0 s 0 0 X 0.000
L 0 0 1 05 0 L 0 oY
U 0 0 2 06 [ U 0 0 2z
R 0 0 3 R 0 0 TX 0.00
B ] [ MONITOR POSITION B 0 0 TY
T 0 0 0 T 0 0 TZ
w1 1] 0 1 0 Wi [ 0 X0 0.00
w2 [1] [} REMAINDER w2 ] 0 YO
w3 0 0 0 [ w3 0 0 Z0o
w4 0 0 1 0 W4 0 0
w5 0 0 2 0 w5 0 0 DISPLAY CONTROL
wé 0 0 wé 0 0 0

{ |
(a) Page 0 (b) Page 1l
Fig. 10. 11 Position Diagnosis Display
\ J
COPROY o
f ® /
/ AC Servomoter
g;ggggﬁﬂon @] ERROR COUNTER |———@m={ D/A 8= AC Servopack F—-@
FEEDBACK PULSE ﬂ__j
@
% Meaning of each signal
MERROR PULSE ~ seeeeeees Servo error pulse of each axis

(@SEGMENT PULSE
(®POSITION TAG
@MOTOR POSITION
(®REMAINDER
(®PRESENT POSITION
(DFEEDBACK PULSE
®POSITION (XYZ)
(®DISPLAY CONTROL

--------- Reference value for each unit of time

--------- Tag status using internal operation

--------- Motor position of wrist (same value as feedback)

--------- Offset operation status of wrist

--------- Current value (pulse)
--------- Feedback pulse value

......... Current

value (XYZ)

--------- Coordinate system of current value (XYZ)
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APPENDIX

function, etc.

Appendix describes the different points between controller
YASNAC RX and YASNAC ERC, such as robot language,

error message, example of instruction using, calibration

Y

Ny

APPENDIX

W oo ~NOO S WN

>
IS

A3.2.15

A3. 2. 16

A3.2.17
A3.2.18

A3.2.19
A4.

Ad4. 2

Ad. 2.1
A4.2.2
A4.2.3

250

ROBOT LANGUAGE "INFORM" -rrrreermramerserserssenecaseseraccs 250
LIST OF INSTRUCTIONS 250
USER VARIABLES 257
SYSTEM VARIABLES 258
ERROR MESSAGE 260
EXAMPLE OF INSTRUCTION USING rwereeeeseesrerscssessessenas 280
INSTRUCTION STRUCTURE 280
PROGRAMMING TECHNIC 281
Operating Example of Until Statement in MOVE Instruction

(MOV ) 281
Operating Example of NWAIT in MOVE Instruction (MOV™ ) »-cee 282
Selection of Speed Specification
Selection of Positioning Level
MOVE Instruction for Specified Distance (Linear Operation) -+
Setting of Working Times (Utilization of byte variable) -
Job Selection by Pattern Input
Example of TOP and ADV in Jump/Call INStruction ««e=«-rresssnseeseness
POSITION MONITORING FUNCTION BY FEEDBACK PULSE -+ 291
FREE CURVE INTERPOLATION FUNCTION
Parallel Shift Function for Manipulator with 6 Axes
Parallel Shift Job Conversion Function
External-axis Block Function 313
Position Correction Function During Playback

(Effective from V4.20) 317
Data Save/Verify Function During Playback

(Eftective from V4.20) 324
Production Control Diagnosis Display Function

(Effective from V4.20) 327
Tool Angle Indexing Function (Effective from V4.20) -+essrmmserenenaees 330
External Axis Endless Rotation Function

(Effective from V4.20) 335

Shift Amount Creation Function (Effective from V4.20)
TOOL CONSTANT CALIBRATION FUNCTION
MEANING OF TOOL CONSTANT -
DESCRIPTION OF TOOL DATA

Setting of Calibrating Tool Data 352
Setting of Reference Point: 355
Setting of Standard/Multiple Too| Data rr-eeesesrsrersassarsrcassasnsniransans 357

MOVEMENT OF MANIPULATOR AFTER SETTING
TOOL DATA
NOTE FOR INTERPOLATION OPERATION
TOOL FILE STORING
USER COORDINATE FUNCTION
USAGE OF USER COORDINATES--
DEFINITION OF USER COORDINATES -
USER COORDINATES SETTING
User Coordinates Setting
User Coordinates Deleting

A8. 1
A8.1.1

A10. 2

A10. 3

A10. 4

A10. 5

A10. 6

A10. 7

A10. 8

A10. 9

A10. 10

A10. 1

A10. 12

CONFIRMATION OPERATION OF DEFINITION POINT

ON USER COORDINATES 367
RESET OF USER COORDINATE SETTING MODE - 368
SETTING CUBE INTERFERENCE AREA -w-verevvseeeseseesaseess 369
ALARM DISPOSITION DURING OPERATION -erseerssereseens 374
ADDITIONAL OPERATION OF MANIPULATOR

MOVE V 375
ALARM AND DISPOSITION 375
Adding SPECIAL (Special Linear) to Move Instruction

for Interpolation Operation near S-axis Rotation Center -« 376

INSTRUCTION FOR SPECIAL LINEAR
INTERPOLATION (SPECIAL LINEAR)
ALARM CODE
SETTING METHOD OF SPECIAL LINEAR «r-sseceseseeceeanes 379
COMPARISON OF YASNAC ERC AND YASNAC RX --382
COMPARISON OF OPERATIONAL FUNCTION -
COMPARISON OF INSTRUCTION
SOFT KEY TREE

WHERE KEY |S DEPRESSED .................................... 386
WHERE %o | KEY IS DEPRESSED IN JOB HEADER
DISPLAY -390
WHERE KEY IS DEPRESSED IN JOB TEXT
DISPLAY 391
WHERE KEY IS DEPRESSED IN JOB LIST
DISPLAY -394
WHERE KEY IS DEPRESSED IN VARIABLE
DISPLAY 334
WHERE KEY IS DEPRESSED IN POS EDIT
DISPLAY 395
WHERE KEY IS DEPRESSED IN WEAVING
DISPLAY ----396
WHERE KEY IS DEPRESSED IN UNIV. OUT
DISPLAY - 396
WHERE KEY IS DEPRESSED IN WORK HOUR
DISPLAY 396
WHERE KEY |S DEPRESSED .................................... 397
WHERE KEY IS DEPRESSED .................................... 399
e KEY IS DEPRESSED --roveessseeeereeesosecereereeson
WHERE KEY IS DEPRESSED 400




Al. ROBOT LANGUAGE “INFORM”

A1. 1 LIST OF INSTRUCTIONS

—— NOTATION
. ]
2
3 < >

Setting
Selection
Specifica

range
item (Select one.)
tion part by user
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Table Al. 1 Move Instrugtions
Instruction Function Format Example
MOVJ<Position><Ext. axis
MOV] ggzsf gg Egﬁntte?g?er— position> MOV CEX)
(Move polation VJ=<Link speed> VJj=64.5 PL=2
Joints (V]=0 061 to 100.00% J PL=<Positioning level>, UNTIL IN#16=1
(PL=0 to 4) <CONT><UNTIL sentence> | NWAIT
0 <WATT>
MOVL<Position><Exit. axis
Moves to the teach position>
MOVL point by linear in- V=<Speed> MOVL(EX)V=120.0
terpolation. VR=<Wrist orientation - -
f’f}‘::;r) (V=0.1 to 1200, 00mn/s) speed> PL=2 UNTIL IN¥16=1
(VR=0.1 to 180.0° /s) VE=<Ext. axis speed> NWAIT
(VE=0.001 to 100.00% ) {PL=<Positioning level>
<CONT> <UNTIL
Sentence><NWAIT>
MOVC<Position><Exit. axis
position>
MOVC Moves to the teach V=<Speed> MOVC V=120.0
(Move, point by circular in- VR=<Wrist orientation
Circular) terpolation. speed> NWAIT
VE=<Ext. axis speed>
<CONT> <NWAIT>
MOVS<Position><Ext. axis
position>,  V=<Speed>
Moves to the teach VR=<Wrist orientation _
MOVS point by parabolic path. speed> MOVS  V=120.0
VE=<Ext. axis speed>
<CONT> <NWAIT>
REFP<Position><Exit. axis
REFP <No.> position>
. : : 4
gﬁizigenue, Wall point of weaving (Wall point 1 of REFP1
weaving=1, Wall point
2 of weaving=2)
SPEED
V=<Speed>
VR=<Wrist orientation SPEED V]=50. 00
SPEED Speed data setting speed>
VJ=<Link speed>, V=250.0 VR=45.0
VE=<Ext. axis speed>
IMOV  P<Variable No.>
RF, TF, UF#<User frame No.>
RF: Robot coord.
TF: Tool coord.
MOV Moves specified incre- UF4: User coord.
(Increment. ment from current EX<Variable No.> IMOV P012 V=120.0
Move) ’ position by linear in- | V=<Speed>, VR=<Wrist

terpolation

orientation speed>
VE=<Ext. axis speed>
PL=<Positioning level>
<UNTIL><NWAIT>
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Table Al. 2 /0 Instructions

Instruction Function Format ! Example
DOUT OT#<Qutput No.>

DOUT . 0G#<Output No.>

L OQutput relay is ; DOUT OT#12=1
égg”al' turned ON/OFF. (Status>B<Variable No.> (DOUT  0G#02=24)

(Status: 0=0FF, 1=0N )
PULSE OT#<Output No.>
T=<Time>
Pulses are output to 5
PULSE output relay. (0.1 to 3.0s) PULSE  OT#10T=0.6
Note: If no specifica-
tion, 0.3s 1is set.
DIN B<Variable No.>
IN§<Input No.> 1 to 96)
1G#<Input group No.>
(1 to 12)

DIN OT#XX:Univ. OQutput (1 to 64) | DIN B16 IN#16
(Digital, Input signal is read. | OG#XX:Univ. Qutput group (DIN B0O2 1G#02)
In) 1 tod)

SIN#XX:special input
(1 to 40)
SOT#XX:special output
(1 to 80)
Waits until input WAIT IN#<Input No.> _
WAIT relay coincides 1G#<Input group No.> ¥éi$ OIN#IZ_I
with specified <Status>B<Variable No.> (WAIT IN#12-B02)
status. T=<Time>
AQUT Voltage. setting AOUT AO#<OQutput port No.>
(Analog value 1is output <Voltage output wvalue> AOUT AOEL 12.7
out) ’ to general-purpose .
output port. (-14.1V to +14.0V)
Any teaching position is
regarded as a .monitor-
ing position. When this
ingtruction is excuted
POSOUT the specified universal | POSOUT PM# <D§ta file
(Position output (no robot'inter- No. for position monitor-
out) ’ ference signal) is ing> POSOUT PM#01
turned on. If the manip-| (1 to 8)
utlator is moved from
the monitoring position
the output is turned off
automatically
Next instruction starts | MOVL <Position> MOVL V =100.0 NWAIT
NWAIT before completing the <Ext. position> TIMER T =0.5
(No, Wait) MOVE instruction. V = <Speed> DOUT OT #01 = 1
NWAIT
TIMER T = <Time>
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Table Al. 3 Contro

Instructions

Instruction Function Format Example
JUMP<Label No.>
JUMP Jumps to specified <Job name> JUMP  JOB:HARA
label or job. 1G#<Input group No.> IF IN#14=0
B<Variable No. ><IF syntax>
¥ Label indicated ¥<8 characters £123
(Asterisk) position to be jump| Chalf-size)>
. CALL JOB:<Job name> )
CALL (-:2[1)1 up specified | oy ot gromp No.> ?’}}LLINggE;’I‘BCIZS
100. B<Variable No. ><IF syntax>
RET Returns to the _
(Return) called job. RET<IF syntax> RET IF [IN#12=0
END End of job END END
NOP No operation NOP NOP
Manipulator stops TIMER  T=<Time> _
TIMER during specified tim TIMER T=12.5
g 5P € ! (0.0l to 327.67s )
Waits the execution
CHAIT of move instruction. CHALT CHAIT
A variety of <Instruction>
IF Syntax |conditions are [FéComarison element 1> | jp y121p 1N#1270
determined. <Comparison element>
. . <Instruction> UNTIL
Input condition is - _
UNTIL determined during IN#<Input No.>=<Status> ?gg%ozY—300 UNTIL
operation. (status:0=0FF, 1=0N )
PAUSE Temporary stop PAUSE <IF syntax> PAUSE IF IN#12=0
STOP Servo-off stop STOP <IF syntax> STOP IF 1IN¥12=0
Table Al. 4 Shift Instructions
Instruction Function Format Example
SFTON P<Variable No.>
RF, TF, FU#<User frame
. No. >
N .?fTONO ) it:£;fi0;he shift RF:Robot coordinate SFTON P12
(Shift, n P ) TF:Tool coordinate
UF4:User coordinate
EX<Variable No.>
SFTOF Stops 'the shift SFTOF SFTOF
(Shift, Off)| operation.
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Table Al. 5 Operating Instructions

Instruction Function Format Example

Adds two data, and
ADD stores the result in ADD<Data 1><Data 2> ADD 12 113
data 1%,

Subtracts between two
SUB data, and stores the SUB<Data 1><Data 2> SUB 112 113
result in data 1%

Multiplies two data,
@MUL and stores the result MUL<Data 1><Data 2> MUL 112 113
* in data 1%

Divides two data, and
@DIV stores the result in DIV<Data 1><Data 2> DIV 112 [13
® data 1%,

Adds one to the con= | ye poyariable No.>

INC tents of specified - INC 143
variable. I<Variable No.>
Substracts one from the .
- DEC B<Variable No.>
DEC conyents of specified T<Variable No > DEC 143
variable.
Calculates AND between
two specified data, and| AND B<Variable No.>
AND stores the result in B<Variable WNo.> AND BL1 B20
data 1.
Calculates OR between
two specified data, and |{OR B<Variable No.>
OR stores the result in B<Variable No.> OR BI2 B20
data 1.

@ Position-type variables (element specification) is specified in <Data 1> of MUL and
DIV instructions.

{
Instruction Function Format Example
Multiplies two items of
MUL data, and stores the MUL<Data 1><Data 2> MUL P000(3)2

result in data 1~ (P000=(Zdata)*2)

Divides two items of
DIV data, and stores the DIV<Data 1><Data 2>
result in data 1%

DIV PO00(3)2
(P000=(Zdata)/2)

The element of position-type variables is as follows.

PXXX(0) -evvenrreonnees All axis data PYXX(4) -reneeeererenne Tx data
PXXX(I) ............... x_axis data PXXX(S) ............... TY data
PXXX(Z) ............... Y—axis data PXXX(G) ............... TZ data
PXXX(8) eerernrenneen I-axis data

*Data 1 should be variables.
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Table Al. 5 Operating Instructions (Cont'd)
Instruction Function Format Example
Calculates NOT between
two specified data., and:NOT B<Variable No.>
NOT stores the result in B<Variable No.> NOT Bl2 B20
data 1.
Calculates XOR between
two specified data, and | XOR B<Variable No.>
XOR stores the result in B<Variable No.> XOR B12 B20
data 1.
Sets data 2 in speci-
SET fied variable(data 1%) SET <Data 1><Data 2> SET 112 112
SETE P<Variable No.>
Sets the data in (<Element No.>)
SETE elements of position EX<Variable No.> SETE P012(3) D05
type variable. D<Variable No.><Double-
precision integer No.>
Extracts the elements GETE D<Variable No.>
GETE of position type P<Variable No.> GETE D06 PO12(4)
variable. (<Element No.»
EX<Variable No.>
Converts pulse-type CNVRT P <Variable No.>
position variables or P <Variable No.>
system variables to BF, RF, UF# <User frame No.>
cartesian data of each BF : Base coordinate
coordinate system. RF : Robot coordinate
CNVRT* When coordinate UFt: User coordinate | CNVRT PO0O $P13 BF
designation is omitted,
conversion is performed
by the job coordinate
under execution
(normally base
coordinate).
* : When the robot system variables C(current value, reference point) are changed
to cartesian data, a coordinate to convert the wvalue can be specified.
(Effective from V4.20)
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@

Table Al. 6 Working Instructions for Welding

Instruction Function Format Example
« Data are cleared on variable
data specified at Tag 1 and
onward. The cleared number .
is the setting number in Tag2. CLEAR ?23::;28%2 gg';
CLEAR » When ALL is set in Tag 2, D<Variable No'> CLEAR BOO ALL
all variables following the . : CLEAR STACK
e . ) R<Variable No.>
specified variable in Tag 1
« When STACK is set at Tag 1, ’
all job call stacks are
cleared.
SIN Calculate sine of Data 2, and SIN ROO RO1
(Sine) store the result in Data 1. SIN<Data 1><Data 2> (RO0=SINRO1)
CoS Calculate cosine of Data 2, C0S ROO ROl
(Cosine) and store the result in Data L. C03<Data 1><Data 2> (RO0=COSROL)
ATAN Calculate tangent of Data 2
(Tangent) and store the result in Data 1. ATAN<Data 1><Data 2> ATAN R0O ROI
SQRT(/ ) | Calculate square root of Data 2, SQRT ROO RO1

SQRT<Data 1><Data 2>

(Square root) | and store the result in Data 1. (ROO=J/ROT )
(Aégcgg) Qutputs arc ON instruction. ARCON ARCON
(Aﬁgcgﬁf) Outputs arc OFF instruction. | ARCOF ARCOF

LD e e oo e g straction value> VWELD 2.5
) (-14.1V to t+ 14.0V)
wo bt e et et e e
(-14.1V to t+ 14.0V)
(WemNOn) E;Z;Sm;h ¢ veaving WON<File No.> WON 12
WYOF Stops the weaving operation. WVOF WVOF

(Weave Off)

@®

For these four instructions, the object of the arithmetic calculation is only
real-type variables (R) and constant.

[
Tabie Al. 7 Others Instructions

Instruction Function Format Example

The element describing

the partial contents of | <32 characters max. _
(Apostrophe) | jobs, can be (half-size)>

registered.

| |
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A 1. 2 USER VARIABLES

The user variables are used for temporary storage of counter, operation, input signals, etc. These vari-
ables retain the contents even if the power is cut off. Define the usage of variable by user.

Example of usage

¢ Control for number of works Be sure to perform the initial setting before
* Control for number of working times using.
e Information delivery between jobs. +rereeesrreneeeeraecciene. When many jobs are created, determine the

usage of variables.

Variable type

1. Integer type: I {00 to 99)

Usable variables — 100 variables from 100 to 199
Storable range — 32768 to +32767

2 . Double-precision integer type: D 00 to 99
Usable variables —_— 100 variables from D00 to D99
Storable range —2147483648 to +2147483647

3. Real type: R (00 to 99)

Usable variables E— 100 variables from R0O to R99
Storable range —1.70141E +38 to 1.70141E + 38

4. Byte type: B (00 to 99)

Usable variables _— 100 variables from B0O to B99
Storable range 0 to 255

This variable is used for storing I/0 status, and can be executed by logical operation. For storing 1/0
status, there are two types:

* Single I/0 (Setting value is 0 or 1.)
* Group I7/0 (One group is 8 points.)
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A 1. 2 USER VARIABLES (Cont'd)

5. Position type (Robot axis): P <00 to 63)
Usable variables ———— 64 variables from P00 to P63

This variable has enough area to store the six elements which indicate manipulator position and wrist
orientation.

Set either joint coordinates (pulse position) or rectangular coordinates.

For shift instructions, set rectangular coordinates because element data can be stored as incremental
values (shift data) for each element.

6 . External position type(External axis): EX (00 to 63)

Usable variables ————— 64 variables from EX00 to EX63

Each variable has storage area for a number of external axis.

For normal external axis, each piece of element data is set as pulse position.

For external axis, forming base coordinates, set as position data in rectangular coordinate system.
These position data are also used as shift data of external axis.

A 1. 3 SYSTEM VARIABLES

The system variables can be referred by specified instructions in job (operating program). However, it
cannot be changed by user because it is controlled by the system.
The type and meaning of the variables are determined by the system.

System variable type

1. Position type

P00 : Current positions (pulse type) of robot axis are stored.
P01 : Current positions (XYZ type) of robot axis are stored.

2 . External axis position type

This variable is used only for adding the external axis.

SXEQO: Current positions (pulse type) of external axis are stored.
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(Display Method of Byte-type system variables)

(-—<Operation on Operator'’s Panel>——1
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(Description)

Depress | DISP key.
Depress soft key.
Depress @ key four times.
Four times
S-variable
a Depress [ S-variable | soft key.
IPOSOUTDSP”ANALOGOlﬂl Svariable L J
[Q][FJ[r2][Fa |[Fa ] rs ][D]
()
N
r ) The display for list of byte-type variables will
SYSTEM VARIABLE
appear.
(Variable No.> <Content> (Variable No.> <Content>
$B00 001 000000001 $B10 001 0000_0001
$ B0l $B1
$BO2 $B12
$B03 $B13
$B04 $B14 @ These data are only referenced and
$B05 $B15 )
$ B 06 $B16 ® it can not be altered.
$BO7 $B17
$B08 $B18
L $ B 09 $B19
e



A2. ERROR MESSAGE

Error massages are classified for each group of error Nos.

Table A2. 1 Classification of Error Messages

Group of Error No. Classification of Error Messages
Oxxx System and operation (Table A2. 2)
1xxx Editing (Table A2. 3)
2XXX Job registration (Table A2. 4)
3xxx Teach pendant operation (Table A2. 5)
4xxx Floppy disk operation (Table A2.6)
XXX -
6xXXX Concurrent 170 editing (Table A2. 7)
7XxX —
8xxx —_
Ixxx System (software) error (Table A2. 8)
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Table A2. 2 Error Messages for System and Operation

Error No. Message Causes

0010 Turn on the servo-on key. Servo power not supplied

0020 Depress PLAY mode key. Out of specified mode operation

0030 Depress TEACH mode key. Out of specified mode operation

0040 Try HOME CALIBRATION. Home position not set.

0050 Start from TEACH PENDANT. Starting available only for teach
pendant

0060 Release softlimit. Soft limit not reset

0070 Not completed (current position) Current value not created

0080 No specified axis (basic axis)
When setting the parameter, an external

0081 No specified axis axis which does not exist in block-axis
setting parameter is set.
Total check error of ladder

0090 Ladder data are fault. . .
intermediate code

Check permitted conditions of
0100 . —
start operation.
0110 Loading from floppy disk —
0120 On initailization —
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Error No. Message Causes
0130 OVERRIDE cannot execute in DRY Override speed cannot be set
RUN MODE. by the operator’s panel.
0140 Undefined manipulator position Position type variable cannot
variable. be used.
0150 — _
While the ENABLE key lamp is lit,
0160 Operating from TEACH PENDANT. editing or start from operator’s
panel cannot be executed.
0170 Undefined USER FRAME FILE —
. . ORG, XX and XY point on user
0180 Undefined points (OGR, XX, XY) .
coordinates not taught.
Move the manipulator at the taught Ext‘emal ax1§ position wa.s chénged
0190 during teaching three basic points
step pos. (EXT AXIS) .
on user coordinates.
0200 Under transmitting data —
0210 External SERVO-OFF signal is in. —
External inhibit Mode-change
0220 ] ] —
signal is on.
External inhibit-Start signal
0230 o —
is in.
Push the SERVO-OFF button SErvopower Is furning on Wwhen
0240 bef h ¢ the compilation of concurrent
ctore the operation. 170 is executed.
0250 The C. 10 program does not run. —
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Table A2. 3 Emror Messages for Editing

Error No. Massage Causes
Same position in the 3 points for User | When registering three basic points
0260 FRAME. (ORG, XX, XY) of user coordinates, the
same positions are registered.
Different Tool between prog. and current When deleting (altering) MOVE instruction,
the numbers shown below are not matched.
0280 Tool. .
* Registered tool No.
¢ Tool No. selected in teach pendant
Selecting disable MASTER JOB CHANGE | At teach condition display, the setting of
0290 MODE. master job. alteration should be on per-
mission (OFF).
On inhibit-initialization. The parameter of concerned integrating
0310 time is set on initialization prohibit.
Selecting disable in CHECK MODE. The concerned operation is set to permis-
0320 sion (0) at playback condition display.
Selecting disable in MACHINE LOCK
0330 MODE.
Selecting disable in M-JOB CALLING
0340 MODE.
Not completed to check the SPECIFIED | Perform the check operation of the SPEC
0360 Point. PNT (second home position).
1010 Edit-lock mode. Editing prohibition
1020 Enter correct value. Incorrect input data was set.
1030 Unauthorized ID number. OP2 key operation not possible
1040 Input the value with eight Lack of number of input data

digits.

digits
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Error No. Message Causes
1050 Impossible alternation due to Change of job name reserved by
system reserved. the system not possible
Not available to change
1060 -
TRT-TIME.
Illegal character in message. When registering User alarm messages,
1080 unusable characters as messages are
tried as key-inputs to register.
lllegal DATA in the file. When completmg welder condition file setting,
1090 the check is performed for number of set data

(3 or more) and the contents. If there is an
error, this alarm will occur.
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Table A2. 4 Error Messages for Job Registering

Error No. Massage Causes
2010 Not enough memory available. Lack of job registering memories
2011 Not enough memory available. Lack of instruction file memories
2012 Not enough memory available. Lack of position file memories

The JOB within the protect area

2020 . JOB block editing prohibit
for edit.
The JOB within the protect area . .
2021 . JOB editing prohibit
for edit.
2030 Duplicated job name. The same name already registered.
2040 Undefined job. No specified job
2041 Undefined job. No specified job block
2050 Enter job name to edit. JOB for editing not specified
2060 Enter job name to operate. JOB to be executed not specified

. When Move instruction is erased,
Move the manipulator at the taught N
2070 current robot position and
step pos. exactly.

teaching position do not coincide.

2080 No command is acceptable within In circular interpolation, accuracy
circular steps. level cannot be specified.
2090 Display the instruction to edit. Sequence Nos. do not coincide.
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Error No. Message Causes
Not register the step no more
2100 . Overflow step Nos.
in the JOB.
Not possible to edit the END o . )
2110 Edit disable after END instruction
command.
2120 Position data are fault. Memories are destroyed.
2130 Not register position data. File is not registered.
2140 Depress INSERT or ALTERNATE key. —
2150 Undefined master job. Master job not registered.
2160 Depress INSERT to record step
as same previous step.
2170 Instruction file is fault. Memories are destroyed.
2180 Alternate it with DELETE and Change disable instructions in
INSERT keys. jobs for welding (teach pendant).
2190 Illegal character in job name —
2200 Illegal character in label —
2210 Undefined address to be searched —
2220 Depress ALTERNATE key. —
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Error No.

Message

Causes

2230 Unacceptable instruction —
2240 Syntax error Instruction syntax error
Can’t alternate or delete the
2250 ] i —
instruction
2260 Can’t omit the operand —
2270 Duplicated the label name —
2280 Not registered the name —
2290 Did not program the relative job. —
2300 Did not program CA, CB, CC points. —
There are same position in CA,
2310 -
CB, CC.
2320 Wrong data in the converted job. -
Wrong set type of POSITION VARIABLE | Be sure to use XYZ-type position vari-
2590 (MODPS Func.). ables for parallel shift.
Not selected POSITION VARIABLE | Before executing single alteration or
2600 (MODPS Func.). batch alteration, specify the file.
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Table A2. 5 Error Messages for Teach Pendant Operation

Error No.

Message Causes
Can'’t teach position while
3010 o —
softlimit released
This axis does not work wunder | At teaching, the external axis which is
3030 EXT-AXES BLOCK.

set at “No move,” the move operation is
tried by using teach pendant.
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Table A2. 6 Error Messages for Floppy Disk Operation

Error No. Message Causes
Connect cable of floppy disk Cable Connection fault of floppy
4010 drive. disk drive or power not supplied
(No response from floppy disk drive)
4020 Insert floppy disk. —
4030 The floppy disk is protected The floppy disk is set to write
from WRITE operation prohibit.
Undefined file in the flo
4040 ) i —
disk
The file already exists in the
4050 ) —
floppy disk.
4060 Not enough memory available in No space in storage area in
the floppy disk. floppy disk.
Not enough file available in
4070 ] —
the floppy disk
Excess allowance number of
4080 170 error in floppy disk o
retransmittions.
4090 Transmission error with floppy Framing error
disk drive (Abnormal number of data bits)
4091 Transmission error with floppy Data overrun error
disk drive (Abnormal data receive processing)
Transmission error with floppy )
4092 . . Parity error
disk drive
Transmission error with floppy Data Co,d? error .
4093 (Unspecified data code is included.)

disk drive

— 269 —




Table A2. 6 Error Messages for Floppy Disk Operation (Cont'd)

Error No. Message Causes

Transmission error with floppy Wrong reading out from floppy
disk drive disk

4094

Transmission error with floppy L )
4095 ) ) Wrong writing into floppy disk
disk drive

.. . No response command or data from
Transmission error with floppy

4096 ) ) floppy disk drive during allowance time
disk drive

4007 Transmission error with floppy Interruption cannot be executed
disk drive from serial 1,70 controller.

4098 Transmission error with floppy Floppy disk drive error except
disk drive for error No. 4090 to 4097

Total values of Intel HEX code

4100 Total check error )
are different.
4110 Syntax error Syntax error of instructions
. Specification error of data
4114 Error in INTEL HEX FORMAT
record
4115 Error in INTEL HEX FORMAT Specification error of EOF record
4116 Error in INTEL HEX FORMAT Record type error
4117 Error in INTEL HEX FORMAT Total check error of record
Exceeds soft limit, Position type
4120 Error in JOB DATA RECORD variable No. over, Number error

of shafts, etc.

No NOP instruction at the
4130 No NOPor END inst. in the job beginning and no END instruction
at the end
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Error No. Message Causes

NPOS record is wrong for the

4121 Error in INTEL HEX RECORD
format.
) Date record is wrong for the
4122 Error in INTEL HEX RECORD
format.
. FRAME record is wrong for the
4123 Error in INTEL HEX RECORD
format.
. Tool record is wrong for the
4124 Error in JOB DATA RECORD
format.
. Record on the position data
4125 Error in JOB DATA RECORD ]
section is wrong for the format.
. Record on the instruction section
4126 Error in JOB DATA RECORD .
is wrong for the format.
4127 Error in JOB DATA RECORD Syntax error of instruction
4128 Error in JOB DATA RECORD Tag error of instruction
There is an instruction which is
4140 Syntax error

not construed.

Specification error of channel
4141 Error in concurrent I,/O RECORD No. (Numeric on 2nd and 3rd
digits of relay No.)

Specification error of bit No.

4142 Error in concurrent I, /O RECORD (Numeric on 1st digit of relay No.)

4143 Error in concurrent [0 RECORD Specification error of timer No.

4144 Error in concurrent 1,0 RECORD Timer value error
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Error No. Message Causes
4145 Error in concurrent I,/O RECORD Specification error of operation
code No.
4150 Ladder program is too long. Exeeds program capacity
4160 There is no Ladder program. No program in editing area.
4170 Format error Not adapted for the format.
4180 Illegal number of data —
Exceeds the range of the data.
4200 Data range over o
(Except soft limit)
4210 Illegal file name —
4220 A file is fault. —
) Verification error
4230 Verify error
(Date > Number of records)
4240 Can’ t load during robot motion. —
The file is not allowed to
4250 —

load.
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Table A2. 7 Error Messages for Concurrent |0 Editing

Error No. Message Causes
Specification error of relay
6010 Illegal relay number . .
(Line No. display)
Exceeds block No.
6011 Illegal relay number . ]
(Line No. display)
Exceeds channel No.
6012 Illegal relay number ) )
(Line No. display)
Exceeds bit No.
6013 Illegal relay number i i
(Line No. display)
Exceeds timer No.
6014 Illegal relay number . .
(Line No. display)
6020 Illegal instruction Improper instruction is input.
6030 Duplicated relay number Plural output are instructed to the relay.
(Line No. display)
. There is a disconnected relay.
6040 The relay is not used. )
(Block No. display)
6050 Too many STR(-NOT) instructions (Line No. display)
6060 Too many AND(OR)-STR instructions (Line No. display)
. . . CTR instruction construction error
6070 Syntax error in CRT instructions ) i
(Line No. display)
6080 Enter STR(-NOT) at the head of No STR(-NOT) instruction at the

the block

head of block
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Table A2. 7 Error Messages for Concurrent 1,70 Editing (Cont'd)

Error No. Message Causes
. Exceeds memory capacity
6090 Not enough memory available ) )
(Line No. display)
6100 Duplicate relay in TMR and CNT Timer and counter are used twice.
) ) CIO program transfer is
6110 Ladder processing failure .
interrupted.
) Ladder scan time needs 5 ms or
6120 Ladder Scan-Time over
more.
Position and number of NODE
6130 Wrong Ladder program (NODE etc.) ) .
instruction are wrong.
6140 Memory over (Ladder program) Exceeds memory capacity
This command is not to edit or
6150 —

erase.
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Table A2. 8 Error Messages for System (Software)

Error No. Message Contents
%010 File Management System (FMS) Serial circuit open is not required.
error Program error.
Open is required twice.
9011 FMS error
Program error.
One line exceeds max. capacity
9012 FMS error
of text.
Specification error of device.
9013 FMS error
Program error.
9014 FMS error No specified text.
9015 FMS error Access Method failure.
Parameter error.
9016 FMS error
Program error.
9017 FMS error Others
9018 — _
9019 — —
9020 Floppy task interface error Partition error
9021 Floppy task interface error PROC error
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Table A2. 8 Error Messages for System (Software) (Cont'd)

Error No. Message Contents
9022 Floppy task interface error CMOS error
9023 — —_
9024 — —
9025 — —
9026 Floppy task interface error —
9027 — —
9028 — —
9029 — —
9030 JMS error OVER
9031 JMS error POOR
9032 JMS error FOUND
9033 JMS error NOT_FOUND
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Error No. Message Contents
9034 JMS error BAD_BLOCK
9035 JMS error BAD_ STRING
9036 JMS error BAD_REC_NO
9037 JMS error BAD_SEQ_NO
9038 JMS error EDIT_ _DISABLE
9035 JMS error BAD_ATTRIBUTE
903A JMS error ALREADY_EXISTS
903B JMS error NON_CODE
903C JMS error NON__STRING
903D JMS error NORMAL_END
S03E JMS error BROKEN
903F JMS error LOSE_POINTER
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Table A2. 8 Error Messages for System (Software) (Cont’'d)

Error No. Message Contents

9040 Instruction control error ILLEGAL_CODE

9041 instruction control error RANGE__OVER

9042 Instruction control error TOO_MANY__OPERAND

9043 Instruction control error SYNTAX__ERROR

9044 Instruction control error CONTINUE

9045 Instruction control error SHORT_OPERAND

9046 — —

9047 — —

9048 — _

9049 — —

5050 PMS error Position date file is destroyed.
Instruction control failure.

9051 — —

9052 PMS error —
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Error No.

Message

Contents

9053

9054

9055

9056

9057

9060

JMS and PMS error

Undefined error is

detected.
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A 3. EXAMPLE OF INSTRUCTION USING
A 3. 1 INSTRUCTION STRUCTURE

Instruction structure is described below by using an example of move Instruction.

of Instruction Code and Additional Item (Tag).

Instruction consists

MOVL

Instruction

V =240.0
(Speed)

IN#16=1

(Stop condition)

Meaning of this instruction:

Move at speed 240 mm/s until the signal of input No. 16 becomes 1.

Tag

Move instruction is prepared in tags as shown in Table A 3. 1.

Table A 3. 1 Meaning of Tags

Tag Meaning Setting Value

EX With ext. axis data No data
V]= Speed (Link speed only for MOV]) 0.01 to 100.00%

= Speed (Absolute move speed) 0.1 to (1500.00)mm/s
VR= Speed (Wrist orientation speed) 0.1 to (180.0)degree/s
VE= Speed (Ext. axis speed) 0.01 to 100.00%
PL= Positioning specification 0.1to 4
UNTIL IN# Interruption condition Input No. & status (0, 1)
NWAIT No wait until completion No data
P Position type variable (For robot axis) 00 to 63
EX Position type variable (For ext. axis) 00 to 63
SPECIAL Special linear No data

For normal teaching, only “V="

added. Select by items as follows.

Teaching Position 1

is added as tag after MOVL instruction.
ments, other tags can be added the MOVL instruction with tag “V=".

According to the require-
However, some tags cannot be

(EX)

- PL= | I——{ UNTIL IN#‘l—j L{NWAITW——’

CONT;
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A 3. 2 PROGRAMMING TECHNIC

The robot language INFORM (Instruction for MOTOMAN) equipped with YASNAC ERC is an easy-to-

program expression format and has effective functions to solve complex problems. An operating exam-
ple is shown below.

A 3. 2. 1 Operating Example of Until Statement in MOVE Instruction (MOV )

By adding an UNTIL statement to the MOVE instruction, if a specified input signal switches on during
movement, the next instruction is executed after stopping movement.
This statement is used when palletizing or conveyor stop position is not definite.

L

_J Example : Workpiece transfer by a jig of the float type Jw

LIMIT SWICH
QHI (O) @ (TO IN-16) «STEP 1
=

T oSTEP 2
\\ STEP 3% | STEP 5(STEPS3 AND 5 ARE
FLOAT SAME POINT)

MECHANISM

DOG

” ” STEP 4 MOVL V=50.0 UNTIL IN¥#15=1

Step 4 and 5 are taught from step 3 in a straight line.
For step 4, add tags after “UNTIL” as follows.

MOVL V=[¥1 {I] UNTIL IN#[}3={7

N o

L N’
Movement \ meut status

Speed
L—Input No.

In this diagram, when the float dog engages the limit switch, the jig releases the workpiece
and rises toward step 5.
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A 3. 2. 2 Operating Example of NWAIT in MOVE Instruction (MOV ' )

When positioning to the specified position by the MOVE instruction is finished, the execution of MOVE
instruction is completed and the next instruction is executed.

By adding NWAIT, execution of the next instruction starts without waiting for the completion of the
MOVE instruction. The next instruction is executed while moving.

Manipulator outputs the output signal before reaching the specified position.

|

r L Example : Gluing

(s

STEP 1 STEP 2
L)

After 0.5 sec, the gluing start signal turns on.
STEP 4
o——mp—— o STEP3

This operation can also be used for spot welding, handling and many other applications.
Teach the gluing start point (step 3) as follows:

STEP 3 MOVL V=100.0 NWAIT

TIMER T=0.5
DOUT OT#02=1
CWAIT....... STEP 3: Wait until arrival

DOUT OT#03=1

When the step-3 MOVE instruction is given, manipulator starts moving to step 3. Execution of the
TIMER instruction starts simultaneously. After 0.5sec, the signal for Output No. 02 turns on by
DOUT (output) instruction.

However, execution of the OQutput No. 03 signal is perfomed after arriving at step 3 because of the
CWAIT instruction.

L

@ If the manipulator executes emergency stop during operation in step having

® NWAIT and it starts the continuous operation, the manipulator moves as follows.
00 NOP EMERGENCY MOV] NWAIT

11 MOV] | STOP ) DOUT OT#01=1

2 2 MOV] NWAIT *~— — x-- DOUT OT#02=1

3 DOUT OT#o1=1 TIMER T=0.05

4 DOUT OT#o02=1

[5 TIMER T=0.05 | .
When the manipulator executes
6 3 MOVL emergency stop and starts again
. at this point, it moves to step 2, MOV
: executes TIMER instruction, 3 MOVL
. and moves to step 3.
END
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A 3. 2. 3 Selection of Speed Specification

For MOVL and MOVC instructions, three-speed type are selected.

Example: Speed selection

V=": Used to control the TCP move speed.

TCP
(Tool Center Point)

VR=": Used to control the change speed of wrist orientation.

—

% Zéé ) ﬂ/TCP

VE=: TUsed to control the rotation speed of external axis.

V.
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A 3. 2. 4 Selection of Positioning Level

Positioning level specification is added to the MOV] and MOVL instructions. Set either perfect posi-
tioning or inward positioning (4-level). In inward turning positioning, manipulator moves circularly,
and changes speed smoothly.

Perfect positioning

*_
o \ PL™=0 N
PL=1 inward turning positioning
PL=2 » For manipulator of payload of 30kg or less:

\. Approx 100mm max.
PL=3 * For manipulator of payload of 30kg and more :
Approx 150mm max.

% PL =Positioning level

Fig. A3. 1 Positioning Level

Example : Positioning level selection

L

@ ®® ®
oo .
®
©) ®

Steps @, @, @, and ® are merely passing points and accurate positioning is not necessary. By adding
PL=1 to 4 to the MOVE instruction of these steps, inward turning results to shorten the cycle time.
If perfect positioning is necessary as in steps 3 and ®), add PL= 0.

* Passing point: MOVL V=500.0 PL=1 to 4
* Positioning point: MOVL V=100.0 PL=0
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A 3. 2. 5 MOVE Instruction for Specified Distance (Linear Operation)

From registered position of IMOV (move instruction for specified distance) instruction, linear interpola-

tion is operated by specified position type variable (increment value).

Example: IMOV instruction operation

Line  Step Meaning of this instruction :

Manipulator shift down specified height
0128 102 MOV} V]J=60.000 (&Z) from step 102, pick up a

workpiece, then return to its former
0129 123 IMOV P026% V=120.0 position.
0130 DOUTOT#12 1
0131 TIMER 0.5
0132 104 IMOV PO27% %x V=120.0 * Set-AZ (the specified height) to PO26.
0133 105 MOV} V]=60.00 * %k Set &AZ to PO27.
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A3. 2. 6 Setting of Working Times (Utilization of byte variable)

By wusing byte variable, the working times are set from the external, and
present working times are output to the external.
r Example: Setting of working times
WAIT  IN#{3={] ———mmmm Waits reading OK signal
DIN Bl i IG# i—=-——--~ Reads working time and stores it
: to the byte variable.
—— % 9
1~ JUMP 3 IF BUI<=0--—- ppds if byte variable (working
I ; . .
| CALL JOB: Working times) is 0 or minus.
: DEC Bill = — Subtracts one from working times.
|
! DOUT OG#7: B Y l-—-——--Outputs the contents of byte
1 variable (working times)
| L JumP * 2
|
L—-—*B
DOUT OT# = -———————~ Qutputs and signal.
END
YASNAC ERC
BYTE VARIABLE (B i}
———————— READING OK SIGNAL
* Sets the working times by 4 J
external input. -
_ . INPUT THE NUMBER
i OF TIMES
+ Subtracts one from contents
of variable every working
time.
+ Outputs the contents of L R —_— - OUTPUT THE NUMBER
variable to the external. - — : OF PRESENT WORKING
: TIMES
——:——-‘-END SIGNALS
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A3. 2. 7 Job Selection by Pattern Input

Multiple jobs are selected by external signal. For pattern input with parity
signal, the signal effectiveness is also changed as follows:
\
‘Example: Job selection by pattern input
1. Where pattern job jump instruction is not wused:
YASNAC ERC
IV 1) R— READ OK SIGNAL
IN¥ 09 == ;
-] ; JOB SELECTION
R e ol
-
-] 64
... =] 128
INT 16 S~ PARITY SIGNAL
(EVEN PARITY)
WAIT IN#01=1
DIN Bo0 1G#02; Signal reading
SET B02 BO00
AND B00 127 . .
Separates parity signals and
SET B01 BO00 .
other signals
AND B02 128
Without par- SET B03 7 } Number of checks (Number of signals)
ity signal,
these set-
. = 1
mt]gs e || MUL B0 2 Bxecute exclusive OR for all bit
not neces ' XOR B02 BOL xecu‘ exc US{Ve or a {s.
sary. : If signal 1 is even-numbered signal,
+  DEC B03
' the result becomes 0,
+--JUMP *1 JF B03<=0
AND Boz 128 }Parit error detection
JUMP  JOB: Parity error IF B02=128 y
N
JUMP JOB : Working A IF B00=0 ) Selection of specification
JUMP JOB : Working B [F B00=1 job (CALL instruction is
JUMP JOB : Working C IF B00=2) also possible.)
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Example: Job selection by pattern input (Cont’ d)
2. Where pattern job jump instruction 1is used:
YASNAC ERC
INFOl e READ OK SIGNAL
1
IN® Qg —=—1 3
-] ; JOB SELECTION
IG* 02 T (e
32
- 64
IN¥ 16 == 128
' S~ PARITY SIGNAL
(EVEN PARITY:
WAIT IN#01=1
DIN B00 1G #02 Signal reading
SET B02 BO00O
Selection of specification job
JUMP 1G#(] (CALL instruction is also possible.)
(1) Pattern job jump instruction
JUMP IG# i
Input group No.
By specifying the conditions, pattern job jump with conditions is also set.
UMP IG# [} IF IN# [ =13
J # # ‘ 0:0FF
1:0N
Input No.
Input group No.
(2) Correspondence with input group No. and input No.
Table A3.2 Input Group No. and Input No.
Input Group No. Input No.
IG# 1 IN#1 toIN# 8
IG# 2 IN# 9 to IN#16
IG# 3 IN#17 to IN$# 24
IG# 4 IN$#25 to IN#32
IG# 5 IN#33 to IN$#40
IGH# 6 IN$#41 to IN#48
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(3) Instruction execution

Example: JUMPIGH# 1 IFIN$9=1

Description of instruction above:

e When IN# 9 is OFF status, the instruction on next line in executed.
e When IN# 9 is ON status, input status of IG# 1 (IN$# 1 to IN# 8) is checked.

e When all inputs of IGH# 1 (IN# 1 to IN#¥ 8) are OFF, the next instruction is executed.

» When inputting to any IG# 1 (IN# 1 to IN# 8), jumps to the job name where the input status is

ON.

For the job name where the input status is ON, no parity check or binary specification is set normally.
However, the job names differ according to selection of parity check yes/no and binary/BCD specifica-

tion.

Input Group No. Input No. Binary Type BCD Type Input Status (Example)
IN# 1 2%9=1 20 =1 ON
IN# 2 2!=2 21 =2\ OFF
IN# 3 22=14 22 =4 ON
IN# 4 23=28 23 =8 OFF
IGH# 1
IN# 5 24=16 20 =1 ON
IN# 6 25=32 21 =2 OFF
IN# 7 26 =64 9z —4 (%1 ON
IN$# 8 2 7=128 23 =8 OFF

In this example, the instruction jumps to job name below.
* At binary specification: Job 85
* At BCD specification: Job 55

Pattern job jump (call) instruction can be used with the job name below.

. Binary,/BCD
Parity Check Specification Job Name

Binary 1 to 127

Yes BCD 1to 79

No Binary 1 to 225
BCD 1 to 99

@ 1. Use only digits for job name. Alphabet, symbols, etc. are ineffective.
2. Job name 01 and 1 are different.
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A3. 2. 8 Example of TOP and ADV in Jump/Call Instruction (Effective from V 4.00)

(1) Searching method of label jump
The label-searching start point can be specified by using tag.
* when registering tag “TOP” in JUMP instruction, the searching starts from the head of the jobs.
* when not registering it, the searching starts from the current cursor position (on JUMP instruc-
tion).

The effective method is shown below.

JOB : Master
0 NOP
I [(#STAKRT
2 MOV
3 DOUT
{ bout . « "
5OV Not specify tag “TOP".
6 DOUT The searching time is reduced less than the in-

: struction with tag “TOP".
50 JUMP#*EXIT IN®12=0ON
JUMP *START TOP —=—— Specify tag “TOP".
*EXIT . . . .
%ALL JOB  RESET The searching time is reduced less than the in-
MOV] struction without tag “TOP”.

DOUT

DOUT

MOV

TIMER
PULSE
6o MOVJ There is no difference in the searching time
61 JUMP *START g

62 END even if tag “TOP” is specified or not.

S T —

[N RN ST 3 T L S]]
AN B bS

(2) Operating method of Jump/Call instructions with condition job
Jump/call instructions with condition take approx. 100 ms or more up to the time of objective job
execution. To reduce this time, register tag “ADV” in instruction with condition.
When tag “ADV” is registered, the objective job is decoded when the condition is established at
look-ahead operation. When the instruction is executed, YASNAC ERC controller checks the con-
dition again.
At this time, if the condition is established, the objective job is executed instantly. If it is not
established, it takes approx. 100 ms or more up to the time of objective job execution.
The effective method is shown below.

JOB ! Master
NOP

JUMP JOB: 001 IF IN201=ON ADV  <#— When the condition has already been estab-
JUMP JOB : 002 IF IN#02=0N ADV

JUMP JOB : 003 IF IN #03=0N ADV lished before executing master job, add tag
JUMP JOB - 004 IF IN£01=ON ADV “ADV” to JUMP instruction. The execution
JUMP JOB : 005 IF IN#05=0N ADV o

JUMP JOB : 006 IF IN#06=0ON ADV time is reduced.

(- SN I - S FSRRJCR ORI

JUNP JOB : 007 IF IN£07=0ON ADV

[20  JUMP JOB : 028 IF IN528=ON ADV
30 JUMP JOB 1029 IF IN#29=0ON -=—— When the condition is established after execut-

31 JUMP JOB: 030 IF IN%30=0N : . . .
3 iU:\”)J*START ing master job, do not add tag “ADV” to JUMP

33 END instruction.
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A3. 2. 9 POSITION MONITORING FUNCTION BY FEEDBACK PULSE (Effective from V 4.00)

When the interlock is required for external peripheral equipment, cube signals are used up to 4.
However, these cube signals are not enough for requiring interlock in many teaching points.

To solve the problem, this function is improved.

By registering monitoring position in step by instruction and executing it, the controller executes posi-
tion monitoring in any specified teach position (step), and controls the inter-lock signal for external
peripheral devices.

(1) Function
This function is operated as follows.
1. Any teaching position is regarded as a monitoring position. (Register in step by instruction.)
2. Turns on general-use output (robot pause position signal) registered by executing instruction.
3. Where the manipulator is moved from monitoring position, the output is turned off automatically.
This output is not turned on unless the instruction is executed again.

(2) Instruction

(Name) Position monitoring putput function
(Group in [/O instruction)
(Format) POSOUT PM# 1 (Input range 1 to 8)
T

Data file No. for position monitoring

POSOUT FILE
FILE No.01 ZONE PULSE (+) ZONE PULSE (-)
S 50 S 50
L 50 L 50
U 50 U 50
GEN. OUT R 50 R 50
B 50 B 50
T 50 T 50
W1 50 W1 50
W2 50 W2 50
w3 50 W3 50
W4 50 W4 50
) 50 W5 50
W6 50 W6 50

Fig. A3. 3 Position Monitoring Condition Display
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(3} Registering POSOUT instruction

DisP
@

-
Sk b

r——<0peration on Operator’s Panel)——\

RNEOEE
A

@@

Insert Alter Delete Line edit || Speed chg

NDEEOEE

Sequence || Device Shift

EDEOOEE

=T

[<]Ce |2 ](rs [ ra] Fs ][]
ot

(Description)

Depress DisP key after setting cursor on

the step of pause position.

Job

Depress soft key.

Depress key.

|

Depress or soft
o

Depress

soft key.

Depress @ key.

Depress soft key.
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page T

e =]

J Data chg

[<ULFr J[r2 [ Fa | Fa

S

IE%]\IE]

o@on
gea - W&

After setting cursor on desired position, de-

press D@ soft key.

Input digits to be altered and depress | ENTER

key.

(4) Operation

When the instruction is executed, position monitoring starts after the output relay (pause position

signal) in specified file is turned on.

If the manipulator position (checked by feedback puise) is

shifted in excess of allowable pulses of the file specified by the instruction execution step position.

This pause position signal is not turned on unless the position monitoring output instruction is ex-

ecuted again.

@ The manipulator position is always monitored by using feedback pulse while con-
trol power is turned on.

The position monitoring status is checked in the diagnosis display.

DIAGNOSIS (POSOUT)
PROG. POS. PULSE FEEDBACK PULSE ZONE(+) ZONE(-)
S 1000 S 2000 S 50 S 50
L 1000 2000 L 50 L 50
U 1000 U 2000 U 50 U 50
R 1000 R 2000 R 50 R 50
B 1000 B 2000 B 50 B 50
T 1000 T 2000 T 50 T 50
Wi 1000 Wi 2000 W1 50 Wi 30
W2 1000 W2 2000 w2 50 W2 50
W3 1000 W3 2000 W3 50 W3 50
W4 1000 W4 2000 W4 50 Wi 50
W5 1000 W5 2000 W5 50 W5 50
W6 1000 W6 2000 W6 50 W6 50
CUR. FILE NO. GENERAL OUT NO. ON OFF
01 01 [
Fig. A3. 4 Position Monitoring Diagnosis Display

@ If POSOUT instruction is executed in a position that is different from step reg-
istered POSOUT instruction, alarm 1690 “POSOUT inst execution error” will occur.
The pause position output is not turned on.
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(5) Alarm error

Error Code 1690
Displayed POSPUT INST. EXECUTION ERROR
Message o 0 0 0 1 1 1 1
l L—No step in POSOUT
POSOUT step is IMOV instruction
Command Value and current value in POS-
OUT step over allowable range.
After executing POSOUT instruction, the
feedback pulse is not received in command
value including allowable range even if
waiting for 2 seconds.
Cause POSOUT instruction is not executed thoroughly.
Action After resetting the alarm, check the POSOUT instruction and reset it.
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A3. 2. 10 FREE CURVE INTERPOLATION FUNCTION (Effective from V 4.00)

For workpieces having free curves in various applications such as welding, cutting, plasma coating, etc.,
this function is developed to ease teaching and to improve the path accuracy.

(1) Operation
The path for three points specified free curve interpolation describes a parabola passing three
points.

=+ . Circular arc path
— . Parabola path

Fig. A3. 5 Difference between Circular Arc Path and Parabola Path

When the paths consist of consecutive points specifying free curve interpolation, the overlapped
parabola paths become paths (as shown heavy line) by synthesizing them.

STARTING
PATH

ENDING PATH

--- . Circular arc path
— . Parabola path

P P2 P4

Fig: A3. 6 Path for Consecutive Free Curve Interpolation

{2) Teaching

Specify free curve interpolation (MOVS) by depressing MPJ;%N key.
@ The light is shifted down every time —[ilHJOINT
® |
MPJF!%N key is depressed as :l]H LNR
1 CIRO
shown on the right. MOVS speci- l .
— ree curve
— nLNR } interpolation : MOVS
fication should light “CJ~LNR” LI CIRO <Two lamps light >
_j Simultaneously.

and “CJ1CIRO”
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(3)

(4)

@ The manipulator works at NEXT op-

@ 1t stops at P 3 and backs up from P 3

(Example)

P2 Teach P 1 to P5 successively in free curve in-
Not necessary to teach ) o .
same points. terpolation specification.
PS PG

P3

P4

Fig. A3. 7

@ 1. In MOVS specification, be sure to register three points or more consecutively.
2. The distance among points should be almost equal. If this is not done, an
alarm may occur during operation.

Speed

(Example)

P2 Between P 1 and P 2 : Operates at speed of P 2.
Between P 2 and P 3 © Operates at speed of P 3,

P P P1 pe @ The actual operatm.g speed is a little
p4 faster than the setting speed.
Fig. A3. 8

Notes
When operating the jobs taught free curve (MOVS), be careful of the following points.

The manipulator moves straight to the Py

@ PLAYBACK

starting point of free curve specification. P3
When the manipulator i1s operated be-

tween P 2 and P 3 as follows, three @ REPLAY NEXT. '
, OPERATION W/
paths are different. )

. (D PATH DURING
1", NEXT OPERATION
i/

eration. Pl

to P2.

(3 It works again at NEXT operation. Fig. A3. 9

Alarm “ The distance between teaching points not equal” may occur according to the position ex-
ecuted NEXT or BACK operation. If this alarm occurs, operate NEXT or BACK operation again

after resetting it and calling up the step by depressing &“ or O;F key. The

manipulator moves straight to displayed step. For inching operation of NEXT or BACK opera-
tion, take care of the manipulator motion because the path is changed.
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@ The manipulator moves straight to P 2
when it is executed in AXIS operation
during free curve interpolation.

® The following motion differs from path
at PLAY operation in some distance.
After that, the motion is the same as
path at PLAY operation.

P4

@ DIFFERS FROM
PATH AT PLAY

PATH AT PLAY

@ STRAIGHT
MOTION

AXIS OPERATION

Fig. A3. 10

e  When the manipulator is executed cursor shift or search operation, it moves in the same path as
shown in Fig. A 3. 10.

(5) Inform instruction

Instruction Function Format Example
Moves at free curve IQ;IZV?S iig;ltloc; iﬁistﬁx ):es spos.ii) :
MOVS | interpolation to the _wpeed/ pee MOVS V=120.0
: " VE= <(Ex. axis speed)
teaching position (NWAIT)

(6) Alarm code

Code Message Contents
Not enough step for free curve | Three steps or more are not registered in free
AL-1331 | (3 steps) interpolation specification.
AL-1740 Free curve teaching error The points among the teaching points do not have
equal distance.
TWO STEPS SAME POS. A manipulator can not be operated at position reg-
AL-1021 | (Free curve) istered at two points in the same position.
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A3. 2. 11 Parallel Shift Function for Manipulator with 6 Axes (Effective from V 4.00)

A3. 2. 11. 1 OQutline of parallel shift function

The parallel shift function is for equidistant shifting of each point on the workpiece from a specific
position.
The shift value in Fig. A 3.2 can be defined by distance ¢ (coordinate displacement in three

dimensions).

The teaching procedure for the manipulator is simplified by parallel-shifting the taught loci or positions.

Fig. A3. 11 Example of Parallel Shift

When the taught position @A) is shifted by distance ¢ (displacement of X, Y or Z direction in
a coordinate system, which the robot can recognize), the work taught at point & can be performed
at the shifted positions @B to ©.
See Fig. A 3. 3.

® ® © D ® ® ©
/
|
\\ /
® @ : TAUGHT POINT

(O : SHIFTED POINT

MANIPULATOR

Fig. A3.12 Example of Parallel Shift
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A3. 2. 11. 2 Composition of parallel shift value

(1) Position-type variable

The position-type variable is used for definition of parallel-shift function. YASNAC ERC has 64
position-type variable (P00 to P63).

Before using a parallel shift function, measure the difference between taught positions and positions
to be shifted (displacement of X, Y or Z direction in each coordinate system), and register the difference
in position-type variable.

In playback operation, when a parallel shift instruction is executed, the taught position is shifted by
the shift value which is registered in the position-type variable.

VARIABLE NO.
POSITION VARIABLE(P) /
# P00 X 0.000 # P02 X  0.000 SHIFT
Y 0.000 Y  0.000 } —~——1— VALUE (wm)
v/ 0.000 Z  0.000
TX 0.00 TX  0.00 DISPLACEMENT
TY 0.00 TY  0.00 } ~—————OF WRIST
TZ 0.00 TZ  0.00 ORIENTATION(®)
#P01 X 0.000 # P03 X 0.000
Y 0.000 Y  0.000
Z 0.000 Z  0.000
TX 0.00 TX  0.00
TY 0.00 TY  0.00
TZ 0.00 TZ  0.00

Fig. A 3. 13 Configuration of Position-type Variable

(2) Definition of coordinate system and wrist orientation

The shift value is the increment value of X, Y or Z in each coordinate system ; base, robot, tool and
user coordinate systems (Fig. A 3. 13).
For the system without running axis, base and robot coordinate systems are the same.

Zp BASE COORDINATE SYSTEM ROBOT COORDINATE SYSTEM
TOOL COORDINATE SYSTEM
Y YT
Y /
/ XT
Zt
Xgr
zu /USER COORDINATE SYSTEM
Yy Xu

XB

Fig. A3. 14 Coordinate Systems
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A3. 2. 11.Composition of parallel shift value (Cont'd)

(3) Composition of parallel shift value

The current position data of manipulator on CRT display are utilized for shift value to be set in
position-type variable.

Base Coordinates BT Base Coordinates

X 1042.80mm X  1042.80mm

Y 100.00mm :> Y 200.00mm

Z 501.04mm Z 501.04mm
TX 46.92 TX 46.92
TY -54.80 TY -54.80
TZ 134.25 TZ 134.25

{(a) Taught Position (b) Positions to be shifted

{Move with teach pendant.)

7

#PO0 X 0. 000
Y  100. 000
/) 0. 000
TX 0. 000
TY 0. 000
TZ 0. 000
* Shift value is the difference be-

tween taught position and position to
(¢) Shift Value * be shifted, and displacement of degree
(TX, TY, TZ) in tool coordinates.

Fig. A3. 15 Determining Shift Value with CRT Display
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The shift value is the difference of X, Y or Z on coordinate system between taught position and posi-
tion to be shifted, and deplacement of degree TX, TY and TZ (normally, “0").

Where the shift by the name interval is executed, calculate the difference between taught position and
end shifting position. Divide this difference (L) by the number of pitches to obtain shift value (L).

See Fig. 9. 6.

Use the position data display to be shifted coordinate system.
Normally, use the position data display on base coordinate system. For the system without running

axis, base and robot coordinate systems are the same.

L
2
e O o o o0 © L
/ © / £ =Number of pitches
TAUGHT POSITION END SHIFTING
POSITION

Fig. A3. 16 Calculation of Shift Value

Wrist orientation is defined by displacement of degree in tool coordinates. If the shift value is
registered by only increments in X, Y or Z (TX, TY, TZ= 0), the shift is executed at the same wrist
orientation as that taught. Therefore, displacement of wrist orientation does not have to be registered.

TAUGHT ORIENTATION CONSTANT WRIST
ORIENTATION
(&1, AT, AT,=0)

N

\ )a;—l-—mSPLACEMENT
Tx -4 OF WRIST ORIENATION
N (ATx: ATy- ATz# 0 )
Tz

SHIFT VALUE

Fig. A3. 17 Wrist Orientation

Use the position-data display to be shifted as
the coordinate system. Normally, use the posi-
tion-data display on base coordinate system. For
the system without running axis, base and robot

Base coordinate system

coordinate systems are the same. X 1042, 80 mm
Y 100. 00 om
Z 500, 50 mm

Fig. A3. 18 Position-data Display
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A3. 2. 11. 2 Composition of parallel shift value (Cont'd)

(4) Input of instruction

—=(Operation on Operator’s Pane| ) =————

[ ° Calling up the display shown in Fig. A 3. 10.
-

| = L] o) o] o] |

L_ j F2 F3| | Fa| | F5

F1
Q?\

[Fi] [r2] [ra] [Fa]

(Description)

Depress key.

Depress soft key.

Depress key.

Insert
Depress soft key.

==> Select instruction group

in/Out Sequence Device Shift Samecond, —

r - N
ACTV-JOB :
EDIT-JOB : SAMPLE-1
Line: Step: Instruction:
0001 000 NOP
0002 001 MOVL V=123
0003 002 MOVL V=123
:
0004 003 MOVL V=560

Fig. A 3. 10 Shift Instruction Display
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¢ Instruction Input

1 o e = [

F1| [e2]| [rF3] |Fal [F5

1§

If you want to stop the shift instruction,

® depress % soft key and key.

f -

F1| |F2| |F3

(o] [ ] |

Faé?\ F5

B Input the No. of position-type variable and

depress key.

Bl The soft keys |Base coord| |Robot coord]*| Tool coord

Specify the coordinate system to be shifted by

depressing soft key.

10}
%)

J

Shift
Depress EF“

select shift instruction.

soft key to

SFTON

soft key.

Depress

o
epress

soft key.

(Example)
When using position-type variable “P01”,
depress [ 1 J and [ ENTER | keys.

*For specifying the base coordinate system, only depress ENTER key.
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A3. 2. 11

3 Parallel Shift Instruction

Table A3. 3 List of Parallel Shift Instructions

Instruction Function Format Example
SFTON P<Variable No.>
RF, TF, UF#<User frame No.>
SFTON Starts the RF : Robot coordinate
shift system SFTON P12
(Shift on) operation. TF : Tool coordinate
system
UF#: User coordinate
system
Stops the
SFTOF
i FTOF
(Shift off) shift . SFTO SHTOF
operation.
A3. 2. 11, 4 Application example of Parallel Shift

{1) Partial shifting

LINE

0000
0001
0002
0003

0004
0005
0006

0007
0008

STEP

STEP INSTRUCTION

000 NOP

001 MOV] VJ=50.00

002 MOVL V=100.0
SFTON P

003 MOVL V=100.0

004 MOVL V=100.0

005 MOVL V=100.0
SFTOF

006 MOVL V=100.0

1 2 3 5 6
Y- —0-ed’

— 304 —

Steps 003 to 005 located
between SFTON and SFTOF

are shifted.



(2) Shifting the entire job motions

The portions to be shifted may be specified by shift instructions as in (1). Partial Shifting, but the
to-be-shifted portion may also be designated as a separate job, as follows:

SFTON P10 -
CALL JOB:[JOO —— Job to be
SFTOF shifted

(3) Use of shift addition/subtraction

Stacking of workpieces

LINE STEP INSTRUCTION

0000 000 SET B00 0

0001 SUB P000 P00O (First shift value is zeroed.)

0002 —————— XA

0003 001 MOV]

0004 002 MOVL

0005 (Pickup workpiece)

0006 003 MOVL

0007 004 MOVL

0008 SFTON P000 (Shift start)

0009 005 MOVL (Shifted position)

0010 (Release workpiece)

0011 SFTOF (Shift end)

0012 ADD P000 PO01  (Shift value is added for
next operation.)

0013 006 MOVL

0014 007 MOVL

0015 INC B0O

0016 - —————— JMP *AIFB00 ( 6

0017 :

i
SFTO;N P000 As shift data is stored, the same

shift data may be used for un-

|
SFTOF stacking by subtraction.
STEP 1,7 3 !
O O
2
WORKPIECES
N .
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A3. 2. 11. 5 Continuous Operation of Paralle! Shift

After parallel shift instruction is executed, shift function is canceled at the following operations.
¢ Edit operation of jobs (Alteration, deletion, addition)
*  Movement of cursor position in step or line of job
* Alteration of job copy or job name
e Alteration of new job registration, job deletion or selected job

@ 1. Where the shift function is canceled by operations above :

Y When the manipulator is operated again, use low speed operation to stop it in-
stantly in case of danger.
In this case, the manipulator will stop after reaching displayed step without re-
gard to the cycle.
If the manipulator is stopped during low speed operation, it moves at teaching
speed when restarting.

2. 1f control power is turned off, the parallel shift will be continued.
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A3. 2. 12 Parallel Shift Job Conversion Function (Effective from V 4.00)

When the jig or manipulator’s position 1s shifted for the workpiece completed teaching, the job is
must be to corrected.
To decrease the correcting time, use this function.

A3. 2. 12. 1 Function

Parallel shift job conversion function converts job to new job by shifting deviation distance of work-
piece, remaining manipulator’s position. (In conventional method, the movement of teaching point +
shift value is executed by SFTON and SFTOF instructions. In this function, the job is converted by
shifting teaching point.)

@ After job positioning data is executed shift operation, it is converted to shifted posi-

tion data. Before converting it, save the job to floppy disk or create the same job
by copying.

(1) Be sure to specify the coordinate system executed in the shift.
Usable coordinate systems are shown below.
* Base coordinate system
* Robot coordinate system
¢ Tool coordinate system
e User coordinate system (8 types)
The shift for only external axes is fixed on robot coordinate system.

(2) There are two conversion methods as follows.
* Single conversion . Normally, this is used.
¢ Batched conversion . Used when workpieces are taught by dividing in multiple jobs.
{a) Single conversion
Even if the job to be converted has JUMP or CALL instruction and it is related to multiple
jobs, only the job to be converted is shifted.

JOB | (JOB TO BE -—SHIFTED

10

SHIFTED)
| I T hl
! |
1 Jo8
: J%B 3 '
. ! <« NOT SHIFTED
!

1
| joB JoB JoB J0B |
: 21 2 31 20

1

Fig. A3. 19 Single Conversion

(b) Batched conversion
The job to be converted is shifted with related jobs.

r-=--"~-~~"—" T - -TT Tt T~ i
: o8 |JOBTOBE |
' 10 SHIFTED)
| !
| !
I y = SHIFTED
! JOB JOB .
t 20 30 |
|

! !
) | J08 JOB joB 108 | |
| 21 22 ki 32 )
L o o e e e e e e e ——

Fig. A3. 20 Batched Conversion
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A3. 2.12.1 Function (Cont'd)

(3)

(4)

After parallel shift convertion, “/0V”is displayed in step which is positioned out of the manipula-
tor's working envelope. “ 0 V” display goes out after correcting the position.

When the job is collated after the job including the step exceeded working envelope is saved to
floppy disk, a collation error will occur.

When it is loaded, the step exceeded working envelope is not displayed “/0V”. Be careful of this.
The position variables are not object of parallel shift conversion.
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A3.2.12. 2 Operation

(———<Operation on Operator’s Panel>——-\ (Description)

Depress 0P1 key.

OPTION

[ Depress

e e
Rzl e ]es [
tl

soft key.

MODP! SEL. JOB
Depress 00PS JOB and

soft
l JI J[ H | HDPS 108 keys to call up the job to be parallel shift.

[Q][e1 [ r2][Fs ] Fa ] rs [ >]
o

X o )

TEACH MODE ACTIVE JOB @&k kokkokkk ] . kxk% S kkk PAUSE
1990/04/17/12 : 20-- -
JOB LIST EDIT JOB : SAMPLE L :0000 S:000

JOB TOTAL : 12 MEMORY : 1470 BYTES REMAINS : 31390BYTES
POSITION: 112 POINTS REMAINS : 2128 POINTS

No. JOB NAME POSITIONS PROG.DATE/TIME PROTECT SAVE TYPE

00001 : SAMPLE 264(27) 1990/04/17 10: 14

00002 : SAMPLEl  192(18) 1990/04/17 10:18

00003 : SAMPLE2  110( 5) 1990/04/17 1020

00004 : SAMPLE3  129(10) 1990/04/17 10 : 21

00005 : SAMPLE4 96( 6) 1990/04/17 10 : 23

00006 : SAMPLES 72( 3) 1990/04/17 10 : 26

00007 : SAMPLE6  120( 9) 1990/04/17 10 : 30

00008 : SAMPLE7 112( 8) 1990/04/17 10 : 32

00009 : SAMPLES  104( 7) 1990/04/17 10: 35

00010 : SAMPLE9 80( 4) 1990/04/17 10 : 37

= => Cursor on job name to search.

>m

T ] [ ABC | [ Mark | [ Pagel | [ Pagel ]

Fig. A3. 21 List of Jobs
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A3. 2. 12. 2 Operation (Cont'd)
Set the cursor on the job to be parallel shifted by

14}
nn o> using| 1 Jor f | J key, and depress

The job to be parallel shifted can also be called
up by inputting the job name directly.

This operation is not required when
the job to be shifted and the edit job

® coincide.

(Specification of position variable to be shift)

5] Depress

ENNEREE
\ o

TEACH MODE ACTIVE JOB: kkkkkkkk [ Ikk**S k%% PAUSE
1990/04/17 121 00 ---vveemsmremmsessnmsmes s

MODPS JOB EDIT JOB:SAMPLE L:0000 S:000
nP* HEX *

S *

L *

u *

R *

B *

T *

= =) (Cursor on the pos-var.

[ © [ _Robot Ex-axis_|

i
Fig. A3. 22 Position Variable Specification Display

16 ] Specify the position variable (shift value) by de-
==
" , Ex-axis
( jl J[ Robot l pressing and soft

keys.

lq ” F1 ] F2 ]LE%\}\L]%@\IL{&]@ The specified data are displayed.
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B
(<AL F1 [{ P2 | F3 ]| Fe ILE;{%I@

{Specification of conversion mode)

==>

e f]] nsww‘
Sl e e e o
o

soft key. The soft keys return to initial display.

After checking the data, depress

o

[ All exchg |

Depress desired soft key

TEACH MODE ACTIVE : #skokskokskosk [ kokkk S kokok PAUSE
1990/04/17 12 500 ---vmressresmmmmmrmes e
MODPS JOB EDIT JOB : SAMPLE L 10000 S:000
Shift the job as below. MODPS JOB
SAMPLE
SAMPLET SAMPLE2 SAMPLE3 SAMPLE4 SAMPLES
SAMPLE6 SAMPLE7 SAMPLES SAMPLE9 SAMPLEI0 In batched conversion, if
SAMPLElL ) . )
p4 non-registered child job
= =) Select coord. to shift. exists, the error massage
“Did not program the rela-
Base coord|  |Robot coord| | Tool coord User coord Resume - - » . :
l | | I o] | | tive job.” will be displayed

Fig. A3. 23 List of Conversion Job

lBasecoordHRobotmordH Tool coord “ Usercoord || Resume

QL ez 72 Lot ee o

i

"
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on massage line.

Select conversion coordinate system.

@ When depressing
®

soft key, input user

coordinate No. to be shifted
by using digit keys.




A3. 2.12. 2 Operation (Cont'd)
1

TEACH MODE ACTIVE JOB: %k xk%kk L %% %% S:*xx% PAUSE This display will appear.
1990/04/17 12 100  -s-sreesnemereceemmamenmemnme s ns et
MODPS JOB EDIT JOB : SAMPLE L :0000 S:000

SHIFT FILE No. : #P001

HEX %

SHIFT JOB NAME: SAMPLE

CONVERT. FR :USER-FR. 7

Remain steps 1123

==)

L 11 ] ] [Resume | [ Execute |

Fig. A3. 24 Parallel Shift Job Execution Display

soft key to execute parallel shift job conversion.

After checking the contents, depress

After completing the conversion, the display is
changed automatically to job contents display.

ITEACH MODE ACTIVE JOB : sk kskkkk . *kkk S %k PAUSE

1990/04/17 12:00 ---- 1 Ke in ut .S n t

MODPS JOB EDIT JOB:SAMPLE L :0000 S :000 . y p 1 0

INE:  STEP: ® accepted during this

0000 000 NOP conversion.

booi JUMP JOB : SAMPLEI .

boo: JUMP JOB - SAMPLE? 2. When executing batch-

0003 001 MOV]J V}=50.00 ed conversion, the

1004 002 MOV} Vi=50.00 oo .

poos 003 MOVJ/OV V] =50.00 search of child job will

0006 004 MOV] V]=50.00 take a few minutes.

0007 005 MOV] V]=50.00 .

oo END 3. If an alarm is gener-

= =) Error 2320 : Wrong data in the converted job. ated' this conversion
will be interrupted.

[seL.JoB] [SEL.FLE] [ | [ SNaEJoB] [ALLEXCHG

Fig. A3. 25 Job Contents Display |
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A3. 2. 13 External-axis Block Function (Effective from V 4.00)

YASNAC ERC can control up to 12 axes simultaneously.

The system consisting of robot axes and external axes (travel and rotation axes) is very complex.
Therefore, the teaching while paying attention to all axes operations is very difficult. If external axes
are operated erroneously, the tool may be broken and the operator may be injured.

To ease the teaching and prevent hazardous conditions, use this function.

A3. 2. 13. 1 Function

This function limits external axes operation by using external input signals. This is applied to a sys-
tem which divides external axes into two groups, as shown below.

When the manipulator is operated in group 1, the external axes in group 2 shoud be taught so that it
does not move.

To prevent hazardous conditions such as erroneous operation of external axes in group 2, use this func-
tion. This can also limit during PLAYBACK operation.

Group 2 Group 1
(Used ext. axes 1 and 2) (Used ext. axes 3 and 4)

A N /N

b M ipes®

Fig. A3. 26 External Axes Block Function

(1) Contents of setting data
The setting of axis selection and external input signal for each group is set by parameters shown in
Table A3. 4.
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A3. 2. 13. 1 Function (Cont'd)

Table A3. 4 Parameter and Setting Contents

Parameter No.

Setting Contents

SC173*
(Effective from V4.10)

External axis block allowabie value (pulse)
Initial vaiue 1 0

SC284 External axis settings in group 1
SC285 External axis settings in group 2

Specification of general purpose input No. to block the external axis motions
SC286 in group 1

(Motion prohibit at OFF)

Specification of general purpose input No. to block the external axis motions
SC287 in group 2

(Motion prohibit at OFF)

* : When the external block function is used and emergency stop is performed, an alarm occurs at reactivation.
(Because axes which have block designation change some pulses from those at power OFF.)
To solve this problem, the external axis block allowable pulse value is set by this parameter and
motion is possible if moving amount of an axis with block designation is within the allowable value range.

Set this parameter to any value before using external-axis block function.

In this Table, external axis settings in groups 1 and 2 (SC284 and SC285) are shown below.

L 1 st external axis

———— 2 nd external axis

3 rd external axis

4 th external axis

5 th external axis

6 th external axis

!

Always set at 0.

max.)

e The external axis which limits motion should be set at 1.
e Parameters SC286 and SC287 are set in range of connecting general purpose inputs (96 points

e When this function is not used, set parameters SC286 and SC287 to 0.
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A3. 2. 13. 2 Example of Usage

Fig. 3. 27 shows a robot system of 2 groups using 4 external axes.
This is an example in which the operator sets workpieces in group2 while the manipulator is working in

group 1.

Group 2 Group1
(Used ext. axes 1 and 2) (Used ext. axes 3 and 4)

J

9
SRREEE CED TR SRR SRR

Fig. A3. 27 Example of Usage

(1) Setting data
Group 1 : External axis block group 1
Executes block of group 1 by the signal of general-purpose input No. 1.
Group 2 : External axis block group 2
Executes block of group 2 by the signal of general-purpose input No. 2.
Set the parameters for specification above.

+ Group 1
SC 284 : 12 (00001100) Limits external axes 3 and 4 by general-purpose input 1.
SC286: 1

» Group 2
SC 285 : 3 (00000011) Limits external axes 1 and 2 by general-purpose input 2.
SC 287 . 2

(2) Operation
« Operation program is taught while external axes regardless of teaching are fixed firmly in the

conditions below.
(1) At teaching of program in group 1, set general-purpose input No. 2 to OFF and No. 1 to ON.
(i) At teaching of program in group 2, set general-purpose input No. 1 to OFF and No. 2 to ON.

If general-purpose Nos. 1 and 2 are set to OFF, the external axes in both groups can

not move.

- Set the conditions as shown below during playback operation.
(i) During workpiece installation in group 1, set general-purpose input signal 1 to OFF and 2 to
ON.
(i) During workpiece installation in group 2, set general-purpose input signal 1 to ON and 2 to

OFF.
In this case, where the external axis to limit the operation is commanded, an alarm will occur and

the external axis will not move. Therefore, operator can install workpieces safely.

— 316 —



A3. 2.13. 3 Error and alarm

(1) Error

Error Code

3030

Display Message
(Ext. axis data)

NOT OPERATE UNDER SELECTING EXT-AXES BLOCK
(00000002) <« Display of error axis
{When multiple axes are in error,anaxis is displayed sequentially from the

lowest one.)

Cause At teaching, the external axis which is set at “No move,” the move operation
is tried by using teach pendant.
Active * Depress key on operator’s panel only for error release.
+ Depress ‘““” key for the error release from teach pendant.
+ To operate the external axis, set the general-purpose input No. to ON.
Error Code 0081

Displayed Message

No specified axis

Cause When setting the parameter, an external axis which does not exist in block-
axis setting parameter is set.
Active Depress | CANCEL| key on operator’s panel to release the error, and check the
data of parameters SC 284 and SC 285.
(2) Alarm
Alarm Code 1760

Display Message
(Ext. axis data)

UNDER SELECTING EXT-AXES BLOCK
(1 2 3 4 5 6)~The axis No. during alarm is displayed in reverse

color.
Cause YASNAC ERC executes motion command to the external axis which is set so
that it does not move.
. . [RESET |
Active For only resetting the alarm, depress soft key.

When the manipulator is operated after resetting the alarm, turn on
general-purpose input No. to determine motion of external axis.
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A3. 2. 14 Position Correction Function During Playback (Effective from V4.20)

The position correction function during playback is used to correct positions by easy operation without

making the robot stop when teaching position is changed by checking robot operation status.

This function can correct the following data items by the operator’s panel key input:

» Teaching position
» Operation speed
» Positioning level

A3. 2. 14.1 Function

(1) Contents of data to be changed
The following describes the data required for position change:

Job name
Step No.

Correction amount AX :
Correction amount AY :
Correction amount AZ ©
Correction amount AV :

PL/CONT
Coordinate

: Input job name to be changed.
: Input step No. to be changed.

Input incremental value in X direction of coordinate to be changed.
Input incremental value in Y direction of coordinate to be changed.
Input incremental value in Z direction of coordinate to be changed.
Input incremental value of speed.

: Input PL (positioning level) or CONT (continuous operation speed)
: Input coordinate system to be changed.

(2) Range of data to be changed

The following shows the input range of data to be changed:

No. of steps

: Up to 10 steps can be changed at once.

Position changing range (X,Y,Z) : Unit mm, effective down to 3 decimal places,

initial value = 10mm

Speed changing range (V) : Unit %, effective down to 2 decimal places, up to +50%
PL/CONT changing range :0to 4, CONT
Coordinate : Robot coordinate, base coordinate, tool coordinate,

(3) Precautions

user coordinate (initial coordinate : robot coordinate)

« External axis data are not changed.

« Correction at TCP instruction execution is performed by teach tool data.

+ An error occurs if PL or CONT is not provided in the step to be changed.

« An error occurs if teaching in the user coordinate is not performed when the user coordinate is to

be changed.

» Steps of position variables and reference points (REFP) are not changed.
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A3. 2. 14, 2 Operation

f—<0peration on Operator’s panel>—-\ <Description>

« Call position correction (PAM) function dur-
ing playback.

Depress OP1 key.

[ OPTION | - [ PAM ]

OP1
[ F5 ] [ F5 ]
D OPTION ok
5 epress E SO ey.

D PAM ft k
epress 5 | soft key.

TEACH MODE ACTV-JOB * % % * %k % L% % % % S:% % % ON STOP
1990/04/17 12: 00 EDIT-JOB SAMPLE L0000  S:000 Correction amount input display
PAM appears.

JOB NAME : SAMPLE -1 INPUT COORD : ROBOT-FR.1

STEP No. AX (mm) AY (mm) AZ (um) AV (%) PL/CONT

000 00.000 00.000 00.000 00.00 -
000 00.000 00.000 00.000 00.00 -
000 00.000 00.000 00.000 00.00 -
000 00.000 00.000 00.000 00.00 -
000 00.000 00.000 00.000 00.00 -
000 00.000 00.000 00.000 00.00 -
000 00.000 00.000 00.000 00.00 -
000 00.000 00.000 00.000 00.00 -
000 00.000 00.000 00.000 00.00 -
000 00.000 00.000 00.000 00.00 -

=>
LCHG.coord] IOther jobj Data chg rSet 1 |Cancelj

Fig. A3. 28 Correction Amount Input Display

» Call a job to be changed.

Other job

Depress soft key.
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O

TEACH MODE ACTIVE JOB: ** %% % %% *x[ . ¥ %% *S . ¥ %% PAUSE 5 . .
1990/04/17/12 % 20c--e-ereeeermareesamsnmrmcnserceemimesesseneacane The job list display appears.

JOB LIST EDIT JOB : SAMPLE L :0000 S : 000 Move the cursor to a job whose

JOB TOTAL : 12 MEMORY : 1470 BYTES REMAINS : 31390BYTES
POSITION : 112POINTS REMAINS : 2128POINTS

No. JOB NAME POSITIONS PROG.DATE/TIME PROTECT SAVE TYPE “
00001 : SAMPLE  264(27)  1990/04/17 10: 14 key.

00002 : SAMPLE1 192(18) 1990/04/17 10:18

position is to be changed and depress

00003 : SAMPLEZ  110( 5)  1990/04/17 10: 20 Also, the job can be called by input-
00004 : SAMPLE3  129(10)  1990/04/17 10: 21 . . .

00005 : SAMPLE4 96( 6)  1990/04/17 10: 23 ting the job name directly.

00006 : SAMPLES 72( 3) 1990/04/17 10: 26 When the ]Ob destination iS Complet.
00007 : SAMPLE6  120( 9)  1990/04/17 10:30 ; )

00008 : SAMPLE7  112( 8)  1990/04/17 10: 32 ed, the display is changed to the

00009 : SAMPLE8 ~ 104( 7)  1990/04/17 10:35 . ) )
00010 : SAMPLE9  80( 4)  1990/04/17 10: 37 correction amount input display

==> Cursor on job name to search. (Fig.A3.28)
>R
| asc | [ABC| [ Mark | [Pages | [Page? |

Fig.A3.29 Job List Display

+ Specify coordinate system to be changed.

D CHG.coord f k
epres: .
press o) ey

The soft keys are changed as shown on the left.
Specify the coordinate system to be changed.
(Initial coordinate : robot coordinate)

When the coordinate designation is completed, the

display is changed to the correction amount input
display (Fig A3.28)

— 319 —



+ Input correction amount.
(Step X, Y, OOZ V)

f
CHG.coord | |Other job||Data chg|| Set Cancel

all &1 |l g2 Fag Fa || £s || >
A

(5]
280
nap

W
N

=

(PL/CONT)

(6]

‘CHG.coorﬂ k)ther job] Data chg|| Set { Cancel |

e JLom Jfesne]| |

I e [ e

Move the cursor to data to be changed.

Data chg

Depress soft key.

Input correction amount in numerical value and

depress key.

! The maximum value (1 to 255mm) of
@ position changing range (AX, AY, AZ) is
set by parameter SC296.

The speed changing range is +50%.

Move the cursor to PL/CONT.

Then depress soft key.

The soft keys are changed.

[P jorL CONT |

Depress soft key.
_PL
When soft key is depressed, input the

level in numerical value.
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(9]

<{An error occursy

CHG.coord |Other jobi|Data chgj! Set Cancel

{No error occurs>

When correction amount input is completed,

depress soft key.

(]

Then the following items are checked:
» The job is not prohibited to be changed.
» Any coordinate that is not defined for user
coordinate has not been specified.
» No other place is set when the step No. is 0.
(Error mark: st)
» The same step No. is not specified repeatedly.
(Error mark: sd)
» The specified step is not a position variable nor
(Error mark: PO)
(Error mark: V)

instruction for palletizing.
» The step contains speed.

If an error occurs, the error mark is displayed at
the left side of the step No. and the soft keys are
waiting for input. Set data again.

When no error occurs, the soft keys on the left
appears.

For correction during operation, depress

ON MOVING

— 321

soft key.
g
For correction during stop, depress

soft
key.

Then the following items are checked:
» Coordinate change limit is not exceeded.
(Error mark: *L)
» Speed change limit is not exceeded.
(Error mark: *V)



If an error occurs, the error mark is displayed at
the left side of the step No. and the soft keys are

\CHG-coordHOmer Iob\ﬁafa Chg. waiting for input. Set data again.

J

; mm s l > When no error occurs and job correction is com-

'1 , 21 M( ’ ] pleted, the data in the correction amount input
7N

display (Fig. A3. 28) is cleared.

» For cancel of correction

For cancel of correction, depress soft
1 key.

CH.coord | |Other job||Data chgi| Set || Cancel If any of the following factors occurs before

correction execution, correction is automatically
: - 2 IF ! canceled.
14 [ l 5 * When “mode” is changed

S

» When an “alarm” or “error” occurs

+ When the power supply is turned off

« For line clear

Line clear can be performed when wrong correc-
tion amount has been input or when correction is

not needed in a certain step.

Depress key.

]
[CHG.coordl lather job! Data chg ’ SetJl Cancel

Move the cursor to the line to be cleared and

L JC depress

Erlmlslewle) |«

‘Line clear
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A3. 2. 14. 3 Error Message and Contents

“0170 Undefined USER FRAME FILE”
+ A coordinate of which user coordinate is not defined has been specified.
“1010 Edit-lock mode.”
- Edit lock has been set.
“1020 Enter correct value.”
» Set value of correction amount AX, AY, or AZ exceeds the specified range.
- Set value of correction amount AV, exceeds +50%.
+ Set value of PL (positioning level) is not within 0 to 4.
» User coordinate setting is not within 1 to 8.
“2021 The JOB within the protect area for edit.”
- Editing prohibit attribute is set to the job.
“2040 Undefined job.”
- A job that has not been registered is set.
“2050 Enter job name to edit.”
» The job for editing is not set.
“2120 Position data are fault.”
- Position data of setting step fault.
“2320 Wrong data in the converted job.”
+» Limit is exceeded at conversion.
“1090 Illegal DATA in the file.”
- Step is not set.
« PL/CONT is not set.
» The step uses position variables or reference points (REFP).
+ The step does not have speed or PL/CONT designation.
* the same step No. is repeated.
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A3. 2. 15 Data Save/Verify Function During Playback (Effective from V4. 20)

Data save/verify function during playback is a function to store/read data for floppy disk in the play mode.
Data items related to this function are shown below (the same as those of floppy disk operation in the
teach mode).

- Job data

» Conditional program data

+ All user’s programs

* Parameters

- System data

+ All data in CMOS

+ Others

A3. 2.15. 1 Operation

f—-—<0peration on Operator’s Panel)-—ﬁ

m@ Depress key.

(PLAY MODE)

I
EDDRREE

(TEACH MODE) U

Eio\

Depress soft key.
P &

— 324 —



DATA IN THE FLOPPY DISK UN-USED MEMORY 30%

CLASSIFIED DATA NOS OF FILE (FLOPPY)
0 JOBS 12
(] CONDITIONAL PROGRAM DATA 2
(] ALL USER’'S PROGRAMS 0
B PARAMETERS 1
B 1/0 SYSTEM DATA 0
B ALL DATA IN CMOS 0
B OTHERS 0

=> Cursor on data group to be transmitted and select the soft key.

\ Save ] [ Veriny ’Formatting‘ |Delete]
[« [F] [F2] [ra] [re] [rs] [»]

The following procedures are the same as those of

floppy operation in the teach mode.

[I] [D Place the cursor to the data classification item to
be transferred by using CURSOR keys.

Save | [ \Verty |

l
D ft key.
epress or soft key

! Verify H Formamng” Delete

=
dERER D REE

\

g

REGISTERED FILES : 2
CONDITIONAL PROGRAM DATA

e ALL CONDITIONAL DATA CDATA. DAT
® WEAVING DATA WEAV. DAT

O TOOL DATA TOOL. DAT

===> Cursor on the file to transmit and push [Execute].

| Page | HPageT H H Abort HExecutel
[«] [F1] [F2] [Fo] [Fe] [rs] [»]
|
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@ “ l Place the cursor to the file name to be transferred
by using CURSOR keys.

eprecs T
BTN ’

Then data transfer screen appears to start data

soft key.

Iy! transfer.

FLOPPY <{——— MEMORY

TRANSMITTING FILE CDATA. DAT

REMAINING BYTES $123

[(SUPPLEMENT]

@ The process when [Formatting or L Delete 'soft key is depressed is the same as that in the teach mode
'

@ Process in display change

During data save/verify processing, display can be changed.

® Transfer checking during processing

When key is depressed again during data save/verify processing, the data transfer screen

is displayed at the timing where - soft key is depressed.

A3. 2.15. 2 Ermor and Alarm

For details, refer to the error message of floppy operetion in the teach mode.
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A3. 2. 16 Production Control Diagnosis Display Function (Effective from V4. 20)

This function is used for name registration or data change in the diagnosis display by specifying user
variables (number of palletized works, etc.) used for the line control by using parameters. Also a function
to change conditions for continuous parallel shift is added.

A3. 2. 16. 1 Production Control Diagnosis Display

TEACH MODE ACTV-JOB:*x*x*x*x*x*xx L:*¥*%*%x* S:x*%x% ON STOP
1990/04/17 12 200 =-----=-mmmmmmmmmmmmm s
Production Data  EDIT-JOB: SAMPLE L:0000 S:000

Num. of Palletized works Linel 12
Line2 1
Line3 1
Line4 1

Total num. of each rot Linel 123
Line2 32767
Line3 32767
Line4 32767

Switch of SHIFT ON/OFF ON

==> Select edit item

Set data ’ [Rename ‘ ‘ ‘ l l ‘

Fig.A3.30 Typical Production Control Diagnosis Display

» User variable display/setting
By specifying B/I variables used for the line control by parameter (variable designation: ME10, bit
designation: ME11 to ME18) in the production control diagnosis display, a name can be set within
16-character full size or 32-character half size and variable data can be changed in the diagnosis display.
« Parallel shift operation condition setting
Conditions for continuous parallel shift operation can be set at the next start in the production control
diagnosis display.
In the conventional method, parallel shift value was cleared as a process at accident occurrence
which have been out of the operation sequence and made the job cursor position change.
In the new method, [ON/OFF] setting can be performed according to the worker’s decision.
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A3. 2. 16. 2 Operation

(1)

Parameter setting (Refer to Par. A3. 2. 16. 3 “List of Related Parameters”)
B variables/I variables displayed in the production control diagnosis display are designated.
ME10 : Display 1 to 8 variable designation (B/I variables bit designation)
MEI11 to 18 : Display 1 to 4 No. designation
The number of variables to be displayed is up to 8 and are displayed at the display lines shown in Fig.
A3. 30 “Num. Of Palletized works Line 1” to “Total num. of each rot Line 4”.
For example, the following describes how to display B01 in the display line 1:

@ Set ME10 DO bit.
D7 DO  (bit designation : OFF : BYTE ON : INT)

128‘64 32]16]8]4]2}1}
. ; . . . . . - Display 1

______________________________

____________________________________________________________________

@ Set 1 to ME11 (variable Nos. 0 to 99).

Name change operation
Move the cursor to the line having the name to be changed, and enter the edit mode. Then depress

soft key to enter the character input mode.
Y P
After inputting the name, depress| enter |key so that the name will be changed. Names shown in Fig.
A3. 30 are registered at the factory prior to shipping.

Data change

Set data
Move the cursor to the data to be changed and depress soft key, and the data set mode is
# P g

entered.

Parallel shift operation condition setting

soft key, and [ON/OFF]

Move the cursor to the parallel shift operation line and depress

can be set by the soft keys.
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A3. 2. 16. 3 List of Related Parameters

The following shows the list of parameters related to this function:

No. Classification Contents Initial
Value
. . .. | Display variable designation (bit designation)

ME10 c\lfl?:agiz iez)ssligsngitéo?aln han (Display 1 to 8) OFF . B variables 0
g diag play ON: 1 variables

ME11 Variable No. designation in | Display 1 variable No. designation 0

handling diagnosis display Specified by 0 to 99.

Display 2 variable No. designation

MEL2 Specified by 0 to 9. 0
Display 3 variable No. designation

ME13 Specified by 0 to 99. 0
Display 4 variable No. designation

ME14 Specified by 0 to 99, 0
Display 5 variable No. designation

ME15 Specified by 0 to 9. 0
Display 6 variable No. designation

ME16 Specified by 0 to 99. 0
Display 7 variable No. designation

MEL7 Specified by 0 to 99. 0
Display 8 variable No. designation

ME18 Specified by 0 to 99. 0
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A3. 2. 17 Tool Angle Indexing Function (Effective from V4. 20)

Tool angle indexing function can index angle between a tool and a workpiece by easy operation at robot
operation program teaching. (For example, angle between a tool and a workpiece can be set to 30° .)
Therefore, it is not necessary to measure the angle between a tool and a workpiece by using a leveller as
in the conventional method. Operation through robot teaching can be much simplified.

A3. 2. 17. 1 Outline of operation

Operation at tool angle indexing changes the tool position until the specified angle against the X-Y plane
in any operation coordinate system can be obtained.

Features

+ The angle around Z-axis in the tool operation coordinate does not change before/after angle indexing
operation. (It changes within the plane vertical to X-Y plane.)

« Control point position does not change before/after angle indexing operation.

+ Axis direction of the tool coordinate used for angle indexing operation is only in Z-axis direction.

@: For angle indexing operation, it is necessary to perform tool setting and coordinate setting
for workpieces correctly.
Refer to the following manuals for tool and coordinate setting methods:
» Tool setting
. Appendix 4 “TOOL CONSTANT CALIBRATION FUNCTION” of OPERATOR’S
MANUAL (TOE-C945-100)
+ Coordinate setting

> Appendix 5 “USER COORDINATE FUNCTION” of OPERATOR’S MANUAL
(TOE-C945-100)

Fig. A3. 31 Shows operation when indexing is performed at (07, 90° and —30°) against the X-Y plane of
the operation coordinate system.

q ANGLE © 90

Yu COORDINATE TO PERFORM Yu
ANGLE INDEXING OPERATION

§

F~_X ‘---.(3‘)"
u . xu

Zu

Yu Yu

ANGLE> 0°
-Y PLANE
ANGLE< 0° XY N

Fig. A3. 31 Tool Angle Indexing Operation
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A3. 2. 17. 2 Operation

In order to perform angle indexing operation, set indexing angle by the operator’s panel in advance and

move the manipulator until the specified angle can be obtained by using the teach pendant.

(1)

Indexing angle setting

Indexing angle is set by the operator’s panel in advance.

== Operation on Operator’s Pane] m—————

{Description>
5] _
@ Depress lopg key.
O
“ Floppy | | Tool | [user coor| | | | opmion ”
- [}%
F5
'_—\‘@\ Depress and soft keys.
g
“ | [Foot ange] | | | lMODPSJOB‘l
[EQL\ Depress soft key.
o
Then the indexing angle setting
TOOL ANGLE MOTION display screen appears.
ANGLE_No. TOOL ANGLE ANGLE_No. TOOL ANGLE
1 0.0deg. 5 —10.0deg.
2 30.0deg. 6 —30.0deg.
3 60.0deg. 7 —60.0deg.
4 90.0deg. 8 —90.0deg.
i | [patachg] | | || |
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(2) Tool angle indexing operation by teach pendant

Place the cursor to the angle to be set by using
CURSOR keys.

Depress soft key.

Then the data item is
changed where the cursor is located.

Input a value to be set.

Up to 8 indexing angles can be set. The setting

range is -90° to +90°.

@®

® Parameter SC291 specifies which vari-

Eight double-precision types variables
are used for indexing angle setting.

able is used.
[Example : SC291(92)—>D92 to D99
used for indexing angle setting]

Tool angle indexing operation is performed by the teach pendant.

= {Operation on Teach Pendant> ﬁ

 Angle indexing operation

m@+@©\

o

WIR[r{s[T]1] | [ Jol.]o0]

While holding down key,
depress key.
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—_ =+
OFF and ON

[Example]

| WRIST3 60.0 |

g

Select indexing angle No. (1 to 8) by using [[5¢

+
and on keys.

Depress

Depress

@

— 338 —
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fEwo>-

Then the manipulator starts angle indexing

operation.
I .
Depress L on key twice.

The display on the left appeares.

key.

Then the manipulator starts angle indexing opera-
tion and continues the operation until the inclina-
tion between the X-Y plane and tool Z-axis direc-
tion becomes 60°.

If the manipulator current position and
selected indexing angle are different
when indexing angle is displayed on the
teach pendant, the angle is displayed with
blinking.




- Designation of coordinate system to perform angle indexing
Angle indexing operation is performed for the coordinate which is specified by the coordinate LED of
the teach pendant.
[User] LED lighting : User coordinate currently used
Other LEDs lighting : Base coordinate
For the robot operation coordinate, refer to Par. 6 “MANIPULATOR MOTION (COORDINATES)"” of
OPERATOR’S MANUAL (TOE-C945-100).

* Motion speed designation
The manipulator moves at a speed specified by the teach pendant manual speed LED.

* Designation of motions
Interpolation specified by the teach pendant motion type LED is performed.
[Link] LED lighting : Joint operation is performed.
Other LEDs lighting : Control point constant operation is performed.

When joint operation is performed, the control point does not change before/after indexing

® operation. However, control points on paths are not always the same.

CAUTION : When angle indexing operation in which B-axis angle sign is reversed as shown in Fig.
A3. 32 is performed, the sign of B-axis angle is stored and the manipulator moves to
the specified position by rotating R-axis.

In this case, perform angle indexing operation after moving the manipulator to the aimed position where
B-axis angle sign will not be reversed in advance.

A3. 2. 17. 3 Error and Alarm

The following alarm occurs if further angle indexing operation is performed when tool position has been
indexed to 90° or —90° (or when tool z-axis and operation coordinate z-axis are in parallel).

Alarm 1010 ARITHMETIC PROCESSING ERROR (Data 48) |

If this alarm occurs, perform desired angle indexing after resetting the alarm and changing the manipula-
tor position by the teach pendant.
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A3. 2. 18 External Axis Endless Rotation Function (Effective from V4.20)
A3. 2. 18. 1 Function

(1) Outline of function
When external rotating axis is required to rotate continuously in the existing YASNAC-ERC, it is
necessary to return the external rotating axis current value pulses to the soft limit motion range by
rotating the external rotating axis reversely after completion of continuous rotation. (For example,
after it is rotated continuously up to the possible + side soft limit and the operation is suspended
temporarily, it is necessary to provide teaching by returning the rotating axis up to the possible —side
soft limit and continuing the operation again as if the operation continued so as not to exceed the soft
limit.) This is not needed for manipulator operation and not practical considering the operation time.
Therefore, in the external axis endless rotating function, after completion of continuous rotation,
the external rotating axis revolutions (current value pulses) are controlled and reset to the data
within %1 revolution by instruction execution or teach pendant operation. In this way, continuous
rotation is possible without returning the external rotating axis.
The following will describe the outline of this function with some typical programs.

a) Instructions
Since this function resets external rotating axis revolutions (current value pulses), the next instruc-
tion is used.
WRESET 1 (Resets the first external axis.)

b) Instruction registration
External rotating axis current value reset instruction “WRESET” is registered by the operator’s
panel as follows.
After the JOB to be edited is called, key is selected and the cursor is moved to the step

whose external rotating axis current value is to be reset. Then the WRESET instruction is called

by the soft key operation to register by | ENTER | key.

(For details, refer to par. A3. 2. 18. 3.1) “External rotating axis current value reset instruction
editing.”)

¢) Teach pendant operation
When external rotating axis revolutions (current value pulses) are reset by the teach pendant

operation, the current value pulses are reset by using functions keys (l ADDRJ + [ fe0 \,

fe1

(For details, refer to par. A3. 2. 18. 3. (2) “External rotating axis current value reset by teach

pendant”.)
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d) Typical program
LINE STEP INSTRUCTION

0000 000 NOP

0001 001 MOV] EX V]=20.00
0002 002 MOVL EX V=375.0
0003 003 MOVL EX V=50.0
0004 004 MOV] EX V]=20.00
0005 005 MOV] EX V]=25.00
0006 006 MOV] EX V]J=50.00
0007 007 MOV] EX V]=30.00
0008 TIMER T=0.5

0009 WRESET 1

0010 008 MOVL EX V=300
0011 009 MOVL EX V=150.0
0012 010 MOV]J EX V]=25.00
0013 011 MOV] EX V]J=40.00
0014 012 MOV] EX V]}=10.00
0015 013 MOV]J EX V]=80.00
0016 TIMER T=0.5

0017 WRESET 1

0018 014 MOV] EX V]J=50.00
0019 015 MOV] EX V]=30.00
0020 END

{Description of typical program>
Lines 1 to 3 : Normal motion is performed.
Lines 7 to 9 . External rotating current value is reset.
Manipulator stops for 0.5 second at execution of this instruction.
Lines 15to 17 : External rotating current value is reset.
Manipulator stops for 0.5 second at execution of this instruction.

(2) Limitation
a) Mechanism
Do not provide overrun limit switch (LS) in order to make endless rotation for rotating axis.

b) Hardware (endless rotating axis)
For endless rotation, use a rotating axis of which integral value is a value obtained by dividing
motor shaft 100,000 revolutions by reduction ratio.

A3. 2. 18. 2 Instructions
When external rotating axis revolutions (current value pulses) are reset, the following instruction is
specified:
WRESET 1
;Edicates first external axis.

When this instruction is executed, specify the instruction in the manipulator stop status for current
value pulse reset.
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A3. 2.18. 3 Operation

(1) External rotating axis current value reset instruction editing

a) Registration
= Operation on Operator’s Panel)-—ﬁ
o [(t](4]
[+=][=]

@@

[ Insert | [ Other | [ WRESET |
[F1 [F5a [F5¢
'S % 'S

Aon

2 ©  |enTer
sas ° ©
=]o] ]

\, y

b) Deletion

f——<0peration on Operator’s panel)-——\

()
=]

t
-|

@Q\

Delete Execute

{Description>

Place the cursor to the step in which WRESET
instruction is required to set.

Depress key.

Depress soft key.

Depress soft key.
soft key.

Depress

Input the external axis number and depress

(Description>

Place the cursor to WRESET instruction.

Depress key.

Depress soft key.

Depress soft key.
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{2) Reset operation method by teach pendant

In the external rotating axis endless rotation specifications, position teaching and LNR motion cannot
be performed if external rotating axis current value pulses exceed the soft limit at teaching.
Therefore, it is necessary to perform WRESET operation before the teach pendant operation.

a) Reset axis selection
" {Operation on Teach Pendant> ———W {Description>

-
Depress key.

Ll
®
While holding down key,
{
WRESER] i 111 | e @ *r

5'; or Hore Select the external axis number by using +

or |oeell key.

b) Reset operation

g~ (Operation on Teach Pendant> —— {Description>

Depress key.

+@

@\ While holding down key,

depress key.

o

WirR[E[s[E[T] | [ [ [ ] ]
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+ While holding down key, release

key and depress l . I key.

If reset operation is performed when the external
rotating axis current value pulses are within one
revolution, “WRESET” displayed in the teach
pendant remains and will not be changed to the
former step display.

@ When ADDH keys are
depressed after and .

keys depressed, keep depressmg
key. If key is released, the reset

operation cannot be performed.

{For former display> When the former display is required, depress

key twice.

€
key or
ENABLE -
o

A3. 2. 18. 4 Precautions
(1) WRESET instruction execution

It is necessary to execute the WRESET instruction when the manipulator stops completely because of
the internal processes. (By executing the instruction when the manipulator does not stop completely,
external rotating axis dislocation occurs.)

Therefore, execute the TIMER instruction (TIMER time: approx. 0.5 to 1.0 second) before
executing the WRESET instruction.
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(2)

When NWAIT instruction is specified

When the NWAIT instruction is added to the move instruction before execution of the WRESET
instruction, the instruction is executed as the manipulator moves. If the manipulator moves

during execution of the WRESET instruction, the external rotating axis is dislocated.

Therefore, when the NWAIT instruction is specified, make programming so as to execute the
WRESET instruction after setting the CWAIT and TIMER instructions.
A typical program is shown below:

{Typical program>

LINE STEP
0000 000
0001 001
0002 002
0003 003
0004 004
0005 005
0006 006
0007

0008

0009

0010

0011

0012 007
0013 008
0014

INSTRUCTION
NOP

MOV] EX V]=25.00
MOVL EX V =500.0
MOVL EX V =300.0
MOV] EX V]J=50.00
MOV]J EX V]=50.00
MOV] EX V]J=30.00
TIMER T=15
DOUT OT#01 1
CWAIT

TIMER T=0.5
WRESET 1

MOV] EX V]J=25.00
MOV] EX V]=50.00
END

{Description of typical program>

&)

Lines 1 to 6
Lines 9 to 11

Lines 12 and 13

: Normal operation is performed.
. Advance reading process is stopped by the CWAIT instruction designation and

TIMER is executed for 0.5 second. In the meantime, the manipulator stops
completely. The WRESET instruction is executed after the manipulator
stops.

: Normal operation is performed.

Check at applicable external axis designation fault

This function can reset only external axes which are specified by SC parameter and set so that they

are used as rotating axes.

If a wrong external axis No. other than rotating axes specified by SC parameter and the

WRESET is executed an alarm (AL-1660: Process err.(Continues Rotation)) occurs.

However, the reset process from the teach pendant does not cause an alarm but is disregarded.
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a) Applicable external axis designation SC parameter
SC 250 : Setting of External Axis (bit designation)

D7

Do

Add the above-mentioned value to an applicable axis and set it to the parameter.

b) 1st to 3rd external axis application designation SC parameter
SC 253 : Use of 1st to 3rd external axes

=1 D U R W N = O

In order to match applicable external axis function, values from 0 to 7 are set to the parameter.

1st axis
. Rotating axis
: X-Axis
. Y-Axis
1 Z-Axis
- X-Axis
. X-Axis
: Y-Axis
. X-Axis

2nd axis
Rotating axis
Rotating axis
Rotating axis
Rotating axis
Y-Axis
Z-Axis
Z-Axis
Y-Axis

— 341

3rd axis

Rotating axis
Rotating axis
Rotating axis
Rotating axis
Rotating axis
Rotating axis
Rotating axis
Z-Axis

1
2
4
8
16 :
32:

. 7th Axis
. 8th Axis
9 th Axis
- 10th Axis
11th Axis
12th Axis




A3. 2. 19 Shift Amount Creation Function (Effective from V4. 20)

In the existing parallel shift function, when parallel shift was attempted for manipulator position, the

manipulator could not always be shifted in parallel to the aimed position in the following cases:

« Position change displacement (Tx, Ty, Tz) was provided for shift value given by user.

» Displacement between two points was calculated by using INFORM operating instruction (ADD instruc-
tion, SUB instruction, etc.) and position change displacement (Tx, Ty, Tz) was provided for shift
value,

In this function, the user can obtain the optimum shift value for moving to aimed position automati-
cally by INFORM.

A3. 2. 19. 1 Function

Considering cartesian moving amount and position displacement amount according to the reference
position and aimed position (shift position) at parallel shift, the shift value between these two positions is
obtained in the specified coordinate system and set to the specified position variables.

(1) MSHIFT instruction (Shift amount creation instruction)

Instruction Configuration Remarks

MSHIFT | @P 1O : Position type variables Shift value converted to XYZ type and stored
(P000 to P063)

®BF : Base coordinate Shift value conversion coordinate systems

RF : Robot coordinate
TF : Tool coordinate
UF# : User coordinate
(UF#1 to UF#8)

@P OO : Position type variables Reference position (Either position variables or
(P000 to P063) system status can be set.)
$ P00 : Pulse-type current value
$ P01 : XYZ-type current value
$ P01 : Reference point pulse-type
position data
($P011 to $PO1R)

@®P 30O : Position type variables Aimed position (Either position variables or
(P000 to P063) system status can be set.)
$ P00 : Pulse-type current value
$ P01 : XYZ-type current value
$ P01 : Reference point pulse-type
position data
($P011 to 3 P018)

®BF : Base coordinate Setting coordinate system of reference position

RF . Robot coordinate or aimed position
UF# : User coordinate
(UF#1 to UF#8)
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(2)

Typical instruction description

a)

When reference position and aimed position are of pulse type
The instruction is described as shown below when reference position and aimed position are of pulse
type:

MSHIFT @POOO @RF @POOI@POOZ @(ED)

Position variable in which shift value is stored.

Stored in XYZ type even if @ and @ are of pulse type.
Conversion coordinate system of @ shift value

In this case, @ becomes shift value for robot coordinate system.
Reference position

®e ® ©6

Aimed position

When @ and @ are of pulse type, ® reference position and aimed position setting coordi-
nate system does not have to be specified.

When reference position and aimed position are of XYZ type
The instruction is described as shown below when reference position and aimed position are of XYZ
type:

MSHIFT @_PO_OQ @@ @m @M ©&P_‘
Position variable in which shift value is stored.

Conversion coordinate system of @ shift value

In this case, @ becomes shift value for robot coordinate system.
Reference position

Aimed position

e 0

Setting coordinate system of reference position and aimed position
In this case, @ and @ become positions for robot coordinate system.

When @ and @ are of XYZ type, do not fail to specify & reference position and aimed
position setting coordinate system.
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A3. 2.19. 2 MSHIFT instruction editing method

(1) Registration

== Operation on Operator’s Panel>—ﬂ

Call a job in which the MSHIFT instruction
is to be registered inthe teach mode.

Alter } Delete HLine editJ {Speed chg‘

( Insert

!Sequencel (Device ‘ rsnmj [Same comd\

[ jF4jQ\1

g

o B e

F

S

Depress key.

D ft key.
epress soft key

D Shift ft K
epress soft key.

_Depress soft key.

The screen enters the data setting mode to set
position variables in the input buffer line.
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200
(6] ﬂﬂﬂ o | ENTER

="
oan <
-f°]
[ +]
o

1
F Base coord .User coord [Hobot coord‘ }

L )

‘7Tool coord

QI Fr 2|l F3 || Fal Fs | D

B'Base cuonﬂ User coord l?ool coord | |Robot coord‘;
AR R EERERE

WWWWW(

@]Fz_] F3 | Fa | F5 (D>

Input the position variable No. in which shift

value is to be stored and depress | ENTER | key.

Specify the conversion coordinate system for shift
value.

Then depress | ENTER |key.
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Pos-var P-Status
o

—var | I-status|
JFOS var!PStatus

(9]

[4} rtllr2llFaliFrall Fe I D>
Pos-var P-Status
o
d

Base coord | | User coord J l —' Robot coord
<||F1||F2| F3 | Fa| F5 | D
[Base coord] [User coord] Robot coord
O

| Pos-var | |_P-Status |
or

reference position. Then depress| ENTER | key.

Depress soft key to set

[ Pos-var | | P-status |
or

the aimed position. Then depress | ENTER | key.

Depress soft key to set

Specify coordinate system for reference and
aimed positions.

Then depress | ENTER | key.

@ Perform this coordinate system registra-
® tion only for reference position and
aimed position of XYZ type.
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{2) Editing

= Operation on Operator’s Pane | m——

Call a job in which the MSHIFT instruction
is to be edited in the teach mode.

\ insert H Alter/H Delete HLine eﬂ
[<l[F [ r2][Fa][Fa][Fs >

{Description>

Depress| EDIT |key and place the cursor to the

MSHIFT instruction.

D f K
S .
epres: soft key

The instruction line specified by the cursor is
copied to the input buffer line. The following
editing can be performed in the input buffer line:
* Only numerical data in the instruction are
changed.
» Additional items are provided for the
instruction.
* Only additional items that are not needed
are deleted in the instruction.
Edit the MSHIFT instruction for the above proce-
dures.
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A3. 2. 19.

3 Typical program

(1) Typical program using position variables

Line:

0000
0001
0002
0003
0004
0005

0006

Step:  Instruction:
000 NOP

001 MOV] V]=20.00;
SET P000 $ P01 ;
002 MOV] V]=20.00;
SET P001 $PO1;
MSHIFT P010 BF P000 P001 BF ;

END

P010.

(2) Typical program using system status

Line
0000
0001
0002
0003

0004

A3. 2. 19

:  Step: Instruction:
000 NOP
001 REFP1;
002 REFP2;

END

. 4 Error and alarm

Move manipulator to reference position.

Set reference position to position variable P000.
Move manipulator to aimed position.

Set aimed position to position variable P001.
Create shift value and set it to position variable

Reference point 1 (Reference position)

Reference point 2 (Aimed position)
MSHIFT P010 BF $ P11 $ P12 : Create shift value and set it to position variable

P010.

Alarms occurring at execution of the MSHIFT instruction are described below:

Alarm Corrective
No. Message Cause Action
1370 | UNDEFINED Although reference position has | Register reference point after alarm

REFERENCE POINT

not been registered, system status
($P11 to $P18) was used in
MSHIFT instruction.

reset.

1380

ILLEGAL POSITION
VARIABLE

MSHIFT instruction was execut-
ed when shift value storing posi-
tion variable was of pulse type.

Coordinate was specified when

reference position and aimed posi-

tion were of pulse type.

Change data type of shift amount
storing position variable to XYZ
type after alarm reset.

Delete coordinate designation after
alarm reset.

1790

Undefined
USER FRAME FILE

User coordinate has not been reg-

istered.

Register user coordinate after alarm
reset.
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A3. 2.19. 5 Teaching example

The following describes a teaching example using stop weaving multi-layer welding system.

Teaching is performed with starting points of first, second
and third layers as reference points (REFP 4, REFP 5,

REFP 6).
!
Register an instruction to call shift value creation job in
I | . .

multi-layer control job.
L CALL JOB : OFFMAKE

Set parallel shift value for each layer, after the second
+ Ist layer : REFP 4 ($P14) layer, using sampling job in the first layer, to perform
- 2nd layer : REFP 5 ($ P15) multi-layer welding.

« 3rd layer : REFP 6 ($ P16)

- P010 : Shift value
+ P011 : Shift value in 2nd layer
« P012 : Shift value in 3rd layer

JOB-T180circle-2

(Multi-layer Control Job)
LINE: STEP: INSTRUCTION: - Multi-layer control job
0000 000  NOP — T180 Circle-2
0001 001  MOVJ EX VJ=100.00 « 1st layer sampling job
0002 CALL JOB:TORCH CLEANER  T180 Circle 15
0003 SUB P010 P010 Multi b
0004 MULTSAM JOB:T180 Circle 1S » Multi-layer job in 2nd layer and aiter
0005 MULTMDEY JOB:T180 Circle 25 — T180 Circle 25

JOB:T180 Circle 1S » Offset value creation job
0006 002  REFP EX 4 — OFFMAKE

0007 003 REFP EX 5
0008 004 REFP EX 6

0009 CALL JOB:OFFMAKE

0010 SET P010 PO11

0011 SPEED VE=2.50

0012 CALL JOB:T180 Circle 2S

0013 CALL JOB:TORCH CLEANER
0014 SET P010 P012

0015 SPPED VE=3.00

0016 CALL JOB:T180 Circle 2S

0017 END
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- Existing typical program obtaining shift value by using operating instruction

JOB.OFFMAKE
(Shift Value Creation Job)

LINE: STEP: INSTRUCTION:
0000 000 NOP
0001 CNVRT P000 $P14
0002 CNVRT P001 $ P15
0003 CNVRT P002 3 P16
0004 SET P010 P000
0005 SET P011 P001
0006 SET P012 P002
0007 SUB P010 P000
0008 SUB P011 P000
0009 SUB P012 P000
0010 RET
0011 END

« Typical program to calculate shift value by using operating instruction
To obtain shift value between two points, operating instruction was used. However, “MSHIFT” has
been provided as shift value creation instruction so as to simplify programming.
The following shows a program example created by the MSHIFT instruction based on the above
job. Change it for use.

JOB:OFFMAKE
(Shift Value Creation Job)

LINE: STEP: INSTRUCTION:
0000 000 NOP

0001 MSHIFT P011 RF $ P14 $ P15
0002 MSHIFT P012 RF $ P14 $ P16
0003 RET
0004 END
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A 4 TOOL CONSTANT CALIBRATION FUNCTION

Tool constant calibration function will automatically calculate the tool constant by using calibrating tool

data, and register the calculated values in specified tool files.

The result of this function, or the setting of this detailed tool dimensions are not needed to operate

the manipulator, such as linear or circular interpolation, etc.

A 4. 1 MEANING OF TOOL CONSTANT

The tool constant is defined as the TCP* for interpolation operation.

The setting values of tool constant are registered in the tool file as TCP position data on flange coordin-

ates and coordinate system data.

FLANGE COORDINATES
Xr

TOOL COORDINATES
Yt

Zt
Fig. Ad.1

*TCP means a tool center point, such as a tip of arc welding rod,

ring tool tip.

A 4. 2 DESCRIPTION OF TOOL DATA

The tool data has three types as follows:

* Calibrating tool data: Tool constant as base of TCP calibration
(automatic generation) is set.

« Setting Values of Tool Files

X
v TCP data
z on flange coordinates

R X

RY ]Tool coordinate system data
RZ

the center of a gripper, or a debur-

e Standard tool data: Tool constant of standard tool being used is set.
-<*Tool No. 0
* Multiple tool data: Eight tool constants except standard tool are set.

These data are effective when multiple TCP control
function (optional) is provided in YASNAC ERC.

++Tool Nos. 1 to 8

Calibrating tool data should be set before standard or multiple tool data is set.
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A 4. 2. 1 Setting of Calibrating Tool Data

The calibrating tool data is position and direction of TCP from flange coordinates, which is formed on
wrist flange. (Fig. A 4. 3)

—

CARIBRATING TOOL
2

TOOL CENTER POINT—2"
(TCP)

Fig. A 4. 2 Example of Calibrating Tool Fig. A 4. 3 Flange Coordinates

Set the calibrating tool data as following sequence.

r-—(Operation on Operator's Panel)-—j (Description)

* Call up the calibrating tool file.

Depress key.

soft key.

Depress

Depress soft key.

] (] (] (o] (] [l o
\\

— 352 —



e
@
3
3

Calib. Std. Linib
Tool Tool Tool

@(ﬂﬁ%‘[ﬂ@

%

Calib. Tool

X 0.000 mm
Y 0.000 mm

Z0.000mm
RX 0.00 deg
RY 0.00 deg CURSOR
RZ 0.00 deg
L _J

Fig. A4. 4 Tool File Display

¢ Calibrating tool data input

& [ (=) 5] [ [ ]

wo
g2
!

Q] [ [=] (=] (] F@@

S [ (] [=] [l 5] &)
\\
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Depress soft key.
2

Tool file display appears.

Depress IZ key.

Depress soft key.

Depress soft key.



Input the calibrating tool constant to tool file
by depressing DATA keys.

$
ind o %
b d

_

When calibrating tool shown in Fig. A4. 2 in used, the calibrating constant is dimensions ¢ .
Therefore, input the dimensions ¢ to Z in tool file. Input O for other data.
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A 4. 2. 2 Setting of Reference Point

The reference point should be set before the standard or universal tool data is set.

r—(Operation on Operator's Panel>——\

* Specify the tool setting mode.

(] [71] [r2] [F] [74] [Fs] [@]

»)

che.

Data -
Store
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{Description)

Depress key.

Tool
Depress soft key.

Depress E key.

Depress soft key.

Depress [_T_aﬂ’a soft key.



(Operation on Teach Pendant)

6] ENABLE <
] To0L

* Register reference point by using calibrating

tool.

Put a reference point on a arbitrary plane,
and draw the X-Y coordinates.

PLANE

Yr

REFERENCE
POINT

Xt

Fig. A4. 5 X-Y Coordinates

Bl Place the TCP P of calibrating tool to the re-
ference point.

CALIB. TOOL

REFERENCE POINT

/

Zr
Fig. A4. 6 Calib. Tool and Reference Point

O COORD
COORD, [‘:> DD JOINT
SI98 6w
3¢ TooL
] USER
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Depress @ and @ keys.
[Tlojojr] [M{A|S[TIE[R] ]

will appear on teach pendant.

Be sure to place the calibrating tool perpen-
dicular to the plane.

The direction is Zp direction on tool

coordinates.

®

Set the tool coordinate system motion by de-

pressing key.



10} Move direction on tool Confirm the move direction of calibrating tool

coordinate syetem
by using axis keys on the left.

X- X + X
s-||is+ If the move direction of the tool is wrong for
el N
ln | : . . :
L :.\:’] Y drawing coordinates on the plane, adjust it by
. = EN
2- 2+ 4
U~]“U+ , 7 using " or rf key.

Depress | RECORD | key to register the refer-

y ence point.

A 4. 2. 3 Setting of Standard/Multiple Tool Data

Set the standard/multiple data in the following sequence after registering reference point

= (Operation on Operator’s Pane]) =m————— (Description)
ount the tool to be used to the manipulator orrespon T an T direction of the tool to
H M the tool to b d to th 1 C d Xt and Y direct f the tool t
and move the TCP to the registered reference X-Y coordinates on the plane, and set Zr
point. direction perpendicular to the place, by using

keys on the teach pendant.

Std. Tool or Univ. Tool Display tool No. to be registered.

i S * Teach pendant display

% [rfofole] AT T T [ []]

Fi . F2.) Tool No. (1 to 8) to be registered

TOOL TO BE
REGISTERED

/ ;

TCP TO BE -l\
CONTROLLED
. g REFERENCE POINT
T
: /
]
Zr

Fig. A4. 7 Correspondence of Tool and Refer-
ence Point
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{Operation on Teach Pendant>

COORD
COORD| 1ot
> Doae
¢ To0L

[ USER

Move direction on X-Y coordinate
X X
[ S~l s Xt
[Yi ILY*
s Y.
[2- ( Z+J
U=l U+
Zy

Check the tool No.

set TCP data (RX, RY, RZ) as follows.
Xr
Xr
Yr )
Ye )
S )
> &
. DN
Xr (Z'FIZF
X'F
(RZ=180")
Yr 180°rotation
around Zr axis
ZT
Note :
CW=forward direction
+)

(REFERENCE) TCP DATA SETTING OF MULTIPLE TOOLS

When the TCP data multiple tools are numerically directly from ERC operator’s panel,

Register the TCP temporarily by depressing

RECORD | key.

Set the tool coordinate system motion by de-

pressing {—COORD key on teach pendant.

Confirm the more direction of standard/multiple
tool by using axis keys on teach pendant.

If the move direction of the tool is wrong for X
= it

Y coordinates, adjust using

— — —— %
' Lo % keys.
R4 B- I 3+

Check the displaying tool No. on teach pendant,

by

and register the TCP of standard/multiple tool

by depressing | RECORD | key.

®

Set the tool direction taking into account

consideration the manipulator movement.

Y'r

ZF
(RY=90")
90°rotation
around Y’k axis
(RY=10)
Non-rotation
around X”g axis
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A4. 3 MOVEMENT OF MANIPULATOR AFTER SETTING TOOL DATA

Movement toward setting coordinate direction is available when axis 1is operated
at tool coordinate specifications.

Fig. A4. 8 Movement After Setting The Tool Data

A4. 4 NOTE FOR INTERPOLATION OPERATION

In interpolation operation, tools are controlled so that the tool position and

angle are changed equally. The tool angle at each teaching point is recognized
as the direction of setting tool coordinates (X; -Y; -Z; ).
The actual movement of manipulator js shown in Fig. A4.9. When standard/multiple

tool data are set, select the movement A or B according to the application,
The moving A is convenient for arc welding.

X't
®
Yr
~
~ Xt
~
ﬁ ~ . i
Zr Sy
~
S~
l * ~ ~ Xr
~
Z
| ® ! ‘<YT
VA
| Yr
o ___$/

r Yr
~
\\

Zr Yr /<( e Y

. ~ - T

/ X Z AN
X1 e * \\\
‘ ’

Zr

Fig. A4. 9 Interpolation Operation
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A4. 5 TOOL FILE STORING

The setting contents in tool file are
The floppy disk stores data for a
universal tools in a batch
one operation

stored in floppy disk drive (optional).
calibrating tool, a standard tool and

eight
Therefore, all tool data are reset

collectively by

CALIB. TOOL |

STD. TOOL. l

UNIV. TOOL (@) I

BATCH
TRANSMISSION

T 1 =0

UNIV. TOOL &

3.5-INCH FLOPPY DISK

N

Fig. A4. 10 Tool File Storing
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A5 USER COORDINATE FUNCTION

In controller, fixed base and robot coordinates are defined with manipulator.
Tool coordinates are also set with tools at tip of the wrist.
Manipulator is the subject with all these coordinate systems.

In addition to these coordinate systems, user coordinate system are
available allowing the wuser to freely set coordinate systems.
A maximum of eight kinds of user coordinate systems can be registered,
and these systems are called Frames 1 to 8.

Each frame can be set in any optional place inside the manipulator
operation area, and becomes a fixed coordinate system on the base coordinates.

TOOL
COORDINATES
ROBOT ‘~(‘
COORDINATES %
"\ S
‘\J%\(('Q
ggggDINATES USER

COORDINATES

\zé USER
5 COORDINATES

Fig. A5. 1 User Coordinates




A5. 1 USAGE OF USER COORDINATES

The wuser coordinate settings permit easy
Some examples are shown below.
{I) Multiple jig stands
Manual operation can be simplified by
jig support.

USER
COORDINATES

{2) Arranging and stacking operation
The incremental value for shift can be
coordinates on pallet.

{3) Conveyor synchronizing operation
The moving direction of
contact vyour Yaskawa

conveyor is
representative.

CONVEYOR ?\

—=
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teaching

specified.

in various cases

setting user coordinates for

USER
COORDINATES

set easily by setting user

For detailed

information,



A5. 2 DEFINITION OF USER COORDINATES

The user coordinates can be defined by operating manipulator using the teach
pendant and by teaching the three points shown in Fig. A5 2

Zy
XX Xu

~
ﬁ

ORG

wa\

Yu

ORG e+« Definition point of origin position of
user coordinates

XX eeeee Point of X-axis on user coordinates

XY eeeee Point to show direction of Y-axis on
user coordinates

@ Teach ORG and XX precisely. Directions of Y and 7 axes decided by
point XYV.

®
Fig A5. 2 Definition of User Coordinates

These set values are registered in the user coordinates inside Controller and
can be called up when necessary.

Once registered, it can be used anytime,
many times.

FRAME1
to

FRAME8

Fig A5. 3 User Coordinate File

— 363 —




A 5. 3 USER COORDINATES SETTING
A5. 3. 1 User Coordinates Setting

f——<0peration on Operator's Panel)"-_T
B (=

(o]

==>

[ ][ Jerdfremlom]
Rl el e lre o)
\\

[WWWME[
R )]
A

Page | Page 1

[ ]
-=
EIC B ES;
HEOEETEDEN

EEaa=
EOOOonS

(Operation on Teach Pendant)

@
w

¢ Teach three points : Origin point if user coordin-
ates, point to designate X-axis, and a point on the
X-Y plane.
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(Description)

Depress oP1 key.

U
Depress and Set _data soft keys
to call up the user coodinate file display.

Call up the desired user frame No.

Depress || key.

Depress soft key to specify the user

coordinate setting mode.

Depress key.

ENABLE lamp lights and the display appears
as below.
* Teach Pendant display

[F[RIATM[E] [s] | [o[r][q]

User frame No.




-+

ON

—

OFF

| o |
¢ Teach Pendant Display

(ERMMSE? 8l 1]

0lR[G|  Original point

FIRA[M[E] |8’ X[x] ] Xeaxis
FIR[aA[M[E. 18] [ [x[Y[ | X-Y plane

@ These displays change whenever the

o -+ or — key is depressed.
ON OFF
YAl
v Xu
XX
XY
°
Yu
ORG
When using a system having an external axis,
coordinate external axis positions which differ
{4

among the three points cannot be registered.

(Operation on Operator's Panel)

O3 S N
MG

Select the point to be registered from three

+

points by using ON

or key.

OFF

of user coordinates

Depress | RECORD key to register the point.

Any of these three points can be taught first.

Frame data of the specified user coordinate is

Depress soft key.

created and registered in the displaying file.
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A5.

@

3. 2 User Coordinates Deleting

Y

==)

Floppy [User coord ]

SPEC. PAT. l (OPTION l

[<][F ]sz]Lia@:l\[ F4 | Fs D]
\

- w
(m ’Tag:\ L__H Org. Point H’Sﬂ data
&

[l F1 ][ F2 ] Fa |l Fa ]L’:S@ﬂ
Page |
o [r]

= e ]

[<]L e | r2

S——

F3

LF4]

F5 JLI?((L
\

==)

[ Page |-

o | Jelfo]

OEREE
ol

i{ [ =
(<ot JCez JLes JLee e ]
\

(_<Operation on Operator’s Panel)—-j

_/

{Description)
Depress 0P1 key.
Depress and soft

keys to call up the user coordinate file display.

Call up the user frame No. to be deleted.

Depress [{>] key.
Data dit .
Depress soft key to specify the

user coordinate deleting mode.

Depress soft key.

The user coordinate data displayed on CRT
screen are deleted.
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A5. 4 CONFIRMATION OPERATION OF DEFINITION POINT ON USER COORDINATES

During user coordinate setting mode specification, manipulator moves to a definition point on user
coordinates that has already been taught by using teach pendant. Operate as follows:

f_<0peration on Teach Pendant)—ﬁ (Description)

-+ or —_ Specify the point to be confirmed.
ON OFF

* Teach Pendant Display

G‘\ Original point of user coordinates
[FIR[A[M[E] [&8 | Ix]x[ | X-axis

|
FIRJA[M[E] [8] | 'XIY[ | X-Y plane

@ These displays change whenever the

® 4 or — key is depressed.

ON OFF
D

o> While depressing @ key, the manipu-
[Ew>-
lator moves to the specified position.

[FIR[AIM[E] Te] [ Jolr
|

When releasing this key, the manipulator
will stop.
After positioning is completed, the

\ - manipulator stops automatically.

Z-AXIS

Y.AXIS ;/
XY Moves at either link, linear or circular mode, select-
* ,"’ ing operation by MOTION TYPE LED on teach pen-
/ dant.

X-AXIS

fof WY

ORG
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A 5. 5 RESET OF USER COORDINATE SETTING MODE

When the following keys on operator's panel are depressed, the user setting mode is reset.

* When depressing LBt | soft key:
Fi

After user coordinate registration is completed, this mode is reset,.

FUNCTION

-
1 1
* When depressing either )

User coordinates executing teach or register become status before teaching or registering.

MODE

P Jercrfiars

or <] keys:

Therefore, teach or register it again.
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A 6. SETTING CUBE INTERFERENCE AREA

First, call the display for cube interference area.

r———(Operation on Operator's Panel)=————
[ 1§
OoP1

==

Floppy

Toot ' User coord ]
|

SPEC PN’LJ lﬁPTlON '

—J

SHRERERRD

D

=

Page |

e el el o)
A

&

Page 1

SET LENGTH

[ ]

(<] F1

|Lr2]Fa J[ra [[es o]

(Description,

Depress 0OP1 key.

Depress @ key.

CUBE

soft key.

Depress

@ For setting cube interfer-
® ence area, there are three
methods.
{1) Setting from oper-
ator’s panel.
(2) Setting from teach

pendant (there are
two methods.)
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Next, set the cube interference area by following operations.

(1) Setting from operator's panel.

(———<Operation on Operator’s Panel}—-ﬂ

1] Set the cursor on data to be set.

)

| = ]
S]] )=

1]
oBn iy ENTER
o

- y

(2) Setting from teach pendant : two methods

f——<0peration on Operator’s Panel)——ﬂ

(e Lo e e |
[QllF]le2]rs ] F4]L€.’%>l@
: X

==)

L L

) ]7MIN/Max M
[ lr2]Fs ]re]Lrs
(£ ()
Page337 Page338

. J

(Description)

Depress soft key.

Input the data and depress

The displayed data are changed.

Teach Pend

A set mode display will appear.

Depress soft key.

key.

* For depressing MIN/MAX soft key -

Set by moving manipulator to max/min

position in cube area.

* For depressing

soft key -

After setting the axis length of cubic

area in advance, the specified axis length

from any manipulator’'s position (pause

position, etc.) is set as cubic ares.
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MIN/MAX
(a) For depressing soft key.

(_<Operation on Operator’s Panel>ﬁ

_MIN/MAX

K [ MIN/MAX Depress [ MIN/MAX | soft key to change the
@ manipulator’s current value to maximum value

(X, Y, Z) of cube (1 to 4).

{Message> T i
The message is displayed on the bottom in the

= =) Cubic set mode is specified. screen.

{Operation on Teach Pendant)

&
@\ Depress | ENABLE key after checking the mes-

sage.
@ The cubic number (1 to 4) and the minimum
or maximum value are displayed.
BF CUBE1l MAX The display of minimum and maximum values is
. + -
changed by depressing ON or | OFF
o—F-F key gr: ]key k
ey.

BF CUBE1 MI N

f

BF CUBE2 MAX

P

BF CUBE2 MIN

b

To be continued up to CUBE 4.

Select the cubic number to be set and move
the manipulator by JOG operation.

= -8
4] E> Depress key and ENTER key.

The manipulator’s current position (X, Y, Z) is

set in the area selected by teach pendant.

(on operator’s panel)
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For depressing soft key.

F——(Operation on Teach Pendant) ————

iR [CUBIC LEN ]
[F5]

o

(Description)

@ Be sure to check the axis length be-
p4 fore executing the following opera-
tion.

The axis length setting display for cubic area is

Depress soft key.

shown.
TEACH MODE ACTIVE JOB: %k kkxkkkk [.kkkkS kk*kx PAUSE
1990/04/17 12 100 +eveersrmrmsssss sttt
CUBIC AREA EDIT JOB : SAMPLE L 10000 S:000
<CUBIC LEN> <CUBIC LEN.>
CUBE1 CUBE3
X 100.0mm X 100.0mm
Y 100.0mm Y 100.0mm
Z 100.0mm Z 100.0mm
CUBE2 CUBE4
X 100.0mm X 100.0mm
Y 100.0mm Y 100.0mm
z 100.0mm 100.0mm
= =) Specify the lenth.
N o A B

B [CU5c e

o

{Message>

= =) Cubic set mode is specified.

Place the cursor to axis data to be set. De-

cubic length data.

press soft key to change the

After setting the data, depress
soft key.

The message is displayed by depressing

CUBIC LEN.

soft key.
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(Operation on Teach Pendant) ————— (Description)

l Depress | ENABLE | key after checking the mes-

sage.

o

The cubic number is displayed.

The display is changed by depressin
BF CUBEI play ged by dep g

0+N or OT:F key.

oFF |[key ON ] key

BF CUBE?2

b

BF CUBE3

b

BF CUBE¢4

Select the cubic number to be set and move
the manipulator by JOG operation.

-= =
[j\> Depress and ENTER keys.

The area selected by step 6 is set by calculat-
(on operator’s panel) ing max/min coordinate from manipulator’s cur-
rent position (X, Y, Z) and specified axis length.
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A 1. ALARM DISPOSITION DURING OPERATION

For alarms that occur during manipulator operation, the reason and the disposition are described below.

ALARM 1130 Segment data trouble

If the speed is too fast while operating the teach pendant, this alarm warns before it becomes maximum. This

alarm occurs relatively easily when the D keys are operated and manipulator is in the follow-
. . . . +{@wD - [fwo>-
ing wrist orientation.
U-AXIS B-AXIS
Z-AXIS \ /

e 4©

L ..

AN

AT & N
(a) B- and U-axis Align in One Straight Line (b) U- and L-axis of Manipulater Model V

Align in One Straight Line

Fig. A7. 1 Wrist Orientations that Cause Alarm 1130 Relatively Easily

E
Depress

pendant.

key again to release the alarm, then operate after lowering the speed on the teach
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A 8 ADDITIONAL OPERATION OF MANIPULATOR MODEL V

The alarm code and MOVE instruction (special linear) added to solve special problems in linear inter-
polation operation of the manipulator model V are described.

A8. 1ALARM AND DISPOSITION

Alarm 1060

(1) Alarm cause
If the L- and U-axis wrist orientation differ between steps in linear interpolation operation, manipulator
cannot be operated. Therefore, AL-1060 is displayed before it operates between these steps. See Fig A8 1.

{2) Disposition
Reteach the wrist orientation shown in Fig. A8. 2.

Fig. A8. 1 Operate Disable Fig. A8. 2 Operate Enable
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A8. 1. 1 Adding SPECIAL (Special Linear) to Move Instruction for Interpolation Operation
near S-axis Rotation Center

1. Alarm Cause

(1) When teaching from front side to front side, as shown in Fig. A 8.3, and performing S-axis
interpolation operation while rotating in an operating direction, the S-axis angle speed increases, the
alarm (AL-1130) occurs and the operation will not be disabled.

{2)  When teaching from front side to rear side, as shown in Fig. A8.4, and performing interpolation
operation that manipulator passing through the center line of S-axis (viewed from the side surface),
the alarm (AL-1130) occurs and the operation will not be disabled.

— )

U—

FRONT FRONT

Fig. A8. 3 Alarm for increasing S-axis Angle Speed

FRONT REAR

Fig. A8. 4 Alarm for Passing Manipulator to S-axis Center Line

2. Remedy

If an alarm 1130 occurs, add SPECIAL (special linear) to the MOVL instruction. The wrist
orientation is not controlled, so it will be changed while moving in a locus.

If the wrist orientation greatly changes of if other alarms AL-1011 or 1070 occur, teach in accordance
with the flow shown in Fig. A8. 5.

— 376 —



A8. 2 INSTRUCTION FOR SPECIAL LINEAR INTERPOLATION (SPECIAL LINEAR)

Table A8. 1 Instruction for Special Linear Interpolation

Instruction Display Operation
; .
Special linear | MOVL V = 500.0 SPECIAL Operates linearly to
e specified step

@ This instruction cannot be parallel shift or weaving function.

A8. 3 ALARM CODE

Table A8. 2 Alarm Code

[
Code Contents Operation of Operator
AL-1011 Overation  error Interpolation operation in not possible.
(Data 033) | 7 Change to the MOVJ (joint) operation.
AL-1011 Overation error Alter the teaching so that move amount
(Data 035) P or S- or R-axis is small.
AL-1060 Linear operation Alter the L- and U-axis position,
disable (Refer to par. 7. 1. 1)
AL-1070 Special linear Alter the B-axis position or change to
disable the MOVJ (joint) operation.
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Teaching around
S-axis center

Teach from front side
to front side.

AL-1101 occur ?

NO

YES

iPerform playback

. . AL-1170 occur ?
joperation to manipulator.

Alter the B-axis
position or
Check the change of change to the
the wrist orientation, MOVJ (joint)
operation.

The wrist orientation
greatly change ?

Add the SPECIAL
(special linear) to

MOVL instruction. YES
L OR - ( END )
Alter the teaching so
Teach from front side that move amount of S-or
to back side, R-axis is small.

&

Retry playback
operation to manipulator,

Fig. A8. 5 Teaching Flowchart when the Wrist Orientation Greatly Changes or when AL-1011/1070 Occurs.
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A8. 4 SETTING METHOD OF SPECIAL LINEAR

/x_/

INSTRUCTION TO BEALTERED”_CT-—OO12 009 MOVL V=500.0

(1) Setting method from operator’s panel

r—KOperation on Operator's Panelh (Description)
1] [- ]
em@\ Depress| EepiT | key.

Depress soft key.

BN OREE

In/Out Device Same comd

[<QLFr |2 ]{ea ] wa | Fﬂ@
\

Sequence Shift

=T

\ N
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A8. 4 SETTING METHOD OF SPECIAL LINEAR (Cont'd)

MOVL

5] Depress

[ e o
QI ez ][ e s 0]
&

soft key.

m soft key.

Depress

Now pos

h I EI )
EOERERE
N

Depress key.

UNTIL NO WAIT

RG]l e o]
\

PL level

B Depress

soft key.
(=
S b

MOVL V=500.0 SPECIAL

E @ Depress key.
%

Special linear (SPECIAL) are set.
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{(2) Setting method from teach pendant

f———(Operation on Teach Pendant>_ﬂ

n 1 Ko R
S 4

|12 8] )
Sl *

3 % ’
FoJl&

MOTION
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(Description)

Move the manipulator to step 9 by operating
the axis keys.

MOTION

TYPE while depressing key.

R

Depress

Man spp MOTN

@R FST @B-—JONT
B MED @ -—LNR
B8 stw ERCRO

COCRD
" JoNT
=o',
@ ¢ TooL
B USER

- lamp is blinking.

ENABL
3| HExXT HIGH MAN

spp |} JEOOROR R spp

Depress RECORD key while O-—INR is

blinking.

The MOVE instruction designating SPECIAL LINEAR
is registered. O—uwn blinking stops, but remains lit
(steady light) The teach pendant displays become as

below.
0(0(9 T|L{O Mlolv|L] L V=500.0
[ofoTs] [T[L]o] [M[o][V[L] 2000 AL
CJ—tNR does not blink when making a
® change after registering the MOVE

instruction.



A 9 COMPARISON OF YASNAC ERC AND YASNAC RX

A 9. 1 COMPARISON OF OPERATIONAL FUNCTION

Table A9. 1 Comparison of Operational Function on YASNAC ERC and YASNAC RX

—
No Item YASNAC ERC Function YASNAC RX Function
1 Ext. memory unit 3.5-inch floppy disk drive Cassette recorder
(Made by Y-E DATA Inc.) (Made by Sony Crop.)
¢ Printer cannot be connected.
¢ Printing output possible personal
computer sold on the market.
9 Printer * Printer can be connected.
function Comment statement addition and output|* Fixed output format.
format change are possible.
(3.5-inch floppy disk to
conform MS-DOS)
Message display Alarm display
3 Emergency stop ; )
(resetting not necessary) (resetting not necessary)
. Not necessary
4 Home position Necessary
(absolute system)
ignated by characters
5 Job name Can be designated by character Nos. 1 to 249
(max 8 half-size characters)
Program Only one job registered
6 & . Y J_ P D] set operation
selection as master job.
Applicable to master jobs only. . .
. ) Applicable to all jobs
7 Auto mode For other jobs, only one cycle is taught
aught.
operated. g
Manipulater cannot be operated
. if lamp is lit (even if START button When depressing START
Light method )
8 is depressed). button, HOLD lamp goes
of HOLD lamp . . .
HOLD lamp is lit while HOLD button out and manipulator operates.
is depressed.
* Speed override (can be
changed during operation
Batched speed & . g P . ) ]
9 ) ¢ Batch editing is possible * TRT function
alteration . .
by designating %
(moving time can be checked)
3 -stage selection '
Manual speed . . o 1-to 8 -stage selection
10 (equipped in addition to

selection

PLAY speed)

(combined with PLAY speed)
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No. Item YASNAC ERC Function YASNAC RX Function
Execution other than MOVE Designate parameter to
11 NEXT operation| instruction can be selected| execute other than MOVE
on teach pendant, instruction. (Semi-fixed)
e Circular arc backing is o Circular arc backing is
) possible,. not possible.
2 ACK t \ e , e
1 BACK operation » Backing to initial call » Backing to initial call
is possible, is not possible,
By 1-point teaching,
13 Teaching wall Swinging direction can be swinging direction can be
point taught by 2-point teaching | taught at instruction
designation,
Wall point
. . . Al i duri ACK
14 moving Moves only if instructed. o Zi;iio:OVlng uring B
(teach pendant) P
» Conditional job » Special file
. . (similar to ordinary job) (max 10 instructions)
15 dit . . . .
Condition file e Conditional file * Conditional file
(Japanese prompts displayed) | (set by instruction)
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w KEY IS DEPRESSED

Job
Page |
Page t

Disp chg Job header

1)
9

Job text
Comd. pos

Job list 1

Job list 2

Line

|
i

Search

Label

Master job

e
=1
o

0k
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XY1

— ]
— ]

—————{ Base coord

— ]
— ]

R Y R

— ]
——{Job text ]
— ]
—__ ]
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Robot

EX-axis

Robot-Base

Robot

EX-axis

Robot-Base

Robot

EX-axis

Robot-Base

8RB




A10. 1 WHERE || KEY IS DEPRESSED (Cont'd)

g
Lo

Cond. file

Page |

Page t

Weaving

Byte-type

I

[nt-type
D. Int-type

Real-type

Robot

IRLI00 B

EX-axis
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Diagnosis

Page |
Page *
UNIV. IN
UNIV. OuT

RAPID IN

Page |
Page ¢
Specif. IN

Specif. OUT

J

10 monitor

Univ. 1/0 Page |

Specified Page | Page t

IR

ilJ000 BEwge

Work hour

— TRT sun  |—
— Alarn list |
h——{ ON/OFF pos

Servo

Inner-sig. Page ¢

|

444] Cntl-sig
|
|

Disp chg

Disp chg

CNTR/TMR

I

I |

[IEE

1

Page |
Page ?

Abso data

10 CHANNEL PCPU

Pos. DGN MCPU

HACPU
APPLI. DGN

SVCPU Page |

POSOUT DSP

Page t

[

A

ANALOG OUT

PCP
SYSTEM VAR CrL

MCPU

[

HACPU
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A10. 2 WHERE |eor| KEY IS DEPRESSED IN JOB HEADER DISPLAY

N
@L@\ ———{ Rename
XN e
—
— ]
—
| — ]
1 JL Resume
] JExecute
— ]
— ]
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A 10. 3 WHERE

KEY 1S DEPRESSED IN JOB TEXT DISPLAY

Insert

Page 310

&l

Alter

u

Delete

Resume

Execute

]

Line edit Data chg
Data dit

Data add

Speed chg V] speed

V of tcp

V of pose

V of ex
Search

9% speed

SRR B mAC L

Page |

Page *

il
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A10.3 WHERE fge| KEY IS DEPRESSED IN JOB TEXT DISPLAY (Cont'd)

[nsert

&

Sequence Page 359

——m———'Page 359 WAIT

AOUT

Alter

!
!

SET

PULSE

o
o
=]
®
[2]
=1
2
=%

INC

DEC

SETE

POSOUT

:

|

GETE

Arithmetic

SENSOR COM

000 B

ADD

SuB

o

MUL

DIV

o100 B

Other AND

ol

NOT

XOR

CNVRT

CLEAR

SQRT
SIN

(WIN]

s

ATAN



[‘*\

Sequence |

e —
— PAUSE |

—{ CWAIT |

1 CALL |

T oo
———  RET |

S —— |

i

Comment |
I

<

Shift

{ Device |
L

@»fﬁr&zcox |

' ARCOF |

b WELD
H e

i

b AWELD

S —

—
P Motion |
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A10. 4 WHERE "Em KEY IS DEPRESSED IN JOB LIST DISPLAY

Job
list
I-‘?‘,‘\ u
LR |

A10. 5 WHERE KEY IS DEPRESSED IN VARIABLE DISPLAY

a5

S
Page |

Page t
Copy

Search

T

Data chg
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A10. 6 WHERE KEY IS DEPRESSED IN POS EDIT DISPLAY

f‘$
8 o \

il

Execute
Pnl. input Page |
Page 1
TYPE Front/Back

Flip

il

180

Data chg T : 180

i

AL

Data-type

Pulse-type

XYZ-type

Teach pend

Puise-type

il

XYZ-type
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A10. 7 WHERE KEY IS DEPRESSED IN WEAVING DISPLAY

i

?.\ \ Pa ge T

D\ el
@

Page |

— Data chg " Data chg

Search

—
_"‘—1 Copy \

A10. 8 WHERE KEY IS DEPRESSED IN UNIV. OUT DISPLAY

@\ M ~——  Page |
NN

A10. 9 WHERE KEY IS DEPRESSED IN WORK HOUR DISPLAY

]
]
ol ]
S —

— o]

Initiatize |
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A10. 10 WHERE KEY IS DEPRESSED

[Y'?;\
- | —
’om S —@ Page 316
Qiz>\\\ EE— o T
. ——  Tool ————— Page; |
{

oo Page?t

——
' Tool name |

] N
L§§VE TOOLS :

-
1

Set data ——

ﬁ

f

|

—_—

I

! Panel

: Manual

]
ol

|

Exit

by

Calib. Tool

=

(

——-— Tool data

SPEC PNT —{M

Std. Tool

Position

OPTION ORG

>

rhniv‘ Tool

box X
1 Ps FLE |
—L_ ] Foge |
— ] Fogef

1k

' Position

HHH

Ers data

—‘ Set data ’—

— it
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A10. 10 WHERE KEY IS DEPRESSED (Contd)

Floppy
L

Formatting

Page |

T paget |

;

CANCEL SEL

‘ SELECT JOB

|

!

L—~4A{ MLJB J——T pagel |

——{ Page |

S T Sy

0

Page

|
1

-1 CANCEL SEL

:

———{ Execute !

L1 SELECT JOB —

Page |
Page *
Resume
SELECT

Exit

|

ALL JOB

[

———{ Page |
T——{ Page ! |

Page |

— l

Page t

———{ Abort

L——{ Execute

Resume

Execute

i

il

Execute

Page |
Page t

Execute

i

I
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A10. 11 WHERE KEY IS DEPRESSED

SN
i?::\ )
[TEACHI Teach-lock

[l

Job

Prog. job
Adrs save ——1

Prog. name

—

, —L

Other job —':j
[Pror._nane|

IF-LS open Call

Resume

Condition

oy

ON

— i ]
—
— ]
L on ]
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A10. 12 WHERE KEY IS DEPRESSED

,?“ |=-
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MOTOMAN SERIES

OPERATOR’S MANUAL FOR EACH APPLICATION

Betore initial operation read these instructions thoroughly, and retain for future reterence.

YASKAWA



This Operator's Manual describes how to register the work instructions necessary for the
operations of each application (arc welding, spot welding, handling, sealing, coating, laser
cutting, plasma cutting, machining, general application) and special operations on the teach
pendant, prepared for each application.

Motoman is an industrial robot system combining manipulator and YASNAC ERC J

controller.
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OUTLINE

Each function according to the application differs as shown in Tabies 1 and 2.

Table 1 List of Work Instruction and Reserve Job Name

) 'Functlon Work Start Inst. | Work End Inst. . Work Condition Inst. . Reserve Job™ Name.
Application ! '
| 4 ' ARCON
Arc Welding ARCON | ARCOF icxitg i\(/:;'tf":) | ARCOFF
; 9¢) " TRAING?
. f | GUNON
Spot Welding GUNON | TMWELD £ TRAING!
Handling HAND 1 ON ' HAND 1 OFF ‘ L : :::88?
| : 1
HAND 2 ON HAND 2 OFF | TRAING!
i . GUNON
Coating, Sealing | GUNON ' GUNOF [AOUTAOC 1 ~\\oF
1 AOUT AO # 2 TRAING?
‘ E
' LSRON
Laser Cutting LASERON LASEROF 283: :8 § ; | LSROF
 TRAING?
l ARCON
Plasma Cut/Spray | ARCON | ARCOF | 2831 :g ﬁ 12 ARCOFF
. TRAING!
TOOLON
Machining TOOLON TOOLOF 2831 :8 ﬁ ; TOOLOF
; TRAING!
 TOOLON
- :
General-purpose | - o TOOLOF AOUTAO #1156 oF
Using AOUT AO # 2 | TRAING?

* Reserve job means job for which a part of the job name is reserved (registered).
Refer to “Motoman Series OPERATOR'S MANUAL" (TOE-C945-100).
+ TRAING . Training job to teach temporarily for Motoman.



Table 2 Function of Function Key in Teach Pendant

ey 10 t | 12 13
Application E
Arc ARCON inst. or CALL | ARCOF inst. or CALL . VWELDX X inst. '« AWELDX X inst.
Welding ARCONX X inst. ARCOFFX X inst. registration registration
registration registration |« Data control |« Data control
Spot GUNON inst. or CALL | * TMWELDX X inst. x * OUT (SC 236) relay | OUT (SC 237) relay
Welding GUNONXX inst. registration | control control
registration * Data control | o General-purpose | * Use for DRY SPOT-
output inst. registra- 1 TING instruction.
tion \
* Use for GUN FULL |
; OPEN instruction ‘
when spot gun i
i | stroke has two ‘
. | steps.
Handling * HAND 1 ON/OFF | * HAND 2 ON/OFF | * OUT (SC 236) relay  * OUT (SC 237) relay
inst. registration inst. registration control . control
* (SC 280), {SC 280)+ | *(SC 281), (SC 281)+ | * General-purpose | General- purpose
1 retay control [ 1 relay control output inst. registra- ‘ inst. registration
i tion .‘
Coating, GONON inst. or CALL | GUNOF inst. or CALL | « AOUT # 1XX inst. ; - AOUT # 2X X inst.
Sealing GUNONX X inst. , GUNOFX X inst. registration i registration
registration ‘ registration * Data control [ ¢ Data control
Laser LASERON inst. or LASEROF inst. or < AOUT # 1XX inst. | + AOUT # 2X X inst.
Cutting CALL LSRONXX inst. | CALL LSROFX X inst. registration registration
registration registration ¢ Data control * Data control
Plasma ARCON inst. or CALL | ARCOF inst. or CALL | * AQUT # 1XXinst. | - AOUT # 2X X inst.
Cut/Spray ARCONX X inst. ARCOFFX X inst. registration registration
registration registration * Data control * Data control
Machining | TOOLON inst. or TOOLOF inst. or « AOUT # 1XXinst. | * AOUT #2XX inst.
General- CALL TOOLONX X CALL TOOLOFX X registration registration
purpose inst. registration inst. registration * Data control * Data control
Use
Note @ The machining and general-purpose use differ in the contents of concurrent I/O ladder

and 1/0O allocation.



1. ARC WELDING

1.1 REGISTRATION AND ALTERATION OF ARC ON/OFF

Specify Arc ON/OFF instruction by using t,'.o and H’f’ 1“ keys.

.EQ(AlRiclolNIXIXI [ [ [ 1]

Po—

Condition No. (1 to 99)

(o) C>BIRICTOTFF X[ T T 1]

Condition No. (1 to 99)

{Function>
Without condition No.: ARCON instruction
With condition No.: CALL instruction

Without condition No.: ARCOF instruction
With condition No.: CALL instruction

When Arc ON/OFF instruction is registered, work conditions are also registered. Some
required work conditions in welding should be preset as condition job in reserve jobs (job
name : ARCON X X or ARCOFF X X) from operator's panel. For detailed operation, see

par. 8.

The registration of Arc ON instruction is shown below.

Register Arc OFF instruction in the same way.

/——<Operation on Operator’'s Panel>——\
" Gd

@

* Where registering ARCON instruction :

l + || o —Wl
ON,.]l OFF ||
P S ="

« Where registering CALL instruction:

ON

v

{Description>

Depress key.

Update the condition number by using

+ —_
on | OF | orr | key.

(Teach pendant display>
[A[R[cJOINIx[x]| | [ [ | |

——

Condition Nos. 1 to 99

Depress O+N and | e | keys

simultaneously. The column for condi-

tion number goes off.

Depress key.

Specified welding instruction will be
registered.



1.2 REGISTRATION AND ALTERATION OF WELDING CONDITION

Normally, the welding conditions are registered as condition job from operator's panel.
Only welding voltage/current value can be registered from teach pendant. Register it in the
same way as above.

(Teach Pendant Display> {Registered condition>

(=]

(-2 E:> ‘V]WTHL ID| | [ x|x] - ]X]ﬁ Welding voltage value

_

Output value

7.3‘ :> IA]WIEILJDI | ]XIX[IXTXI Welding current value

Output value

1.3 WELDING CONDITIONS INPUT FUNCTION AT ABSOLUTE VALUES

When the welding conditions are changed without this function, commar.J voltage must be
adjusted, referring to a correlation table between command voltage to the welder and real
welding current/voltage values, so that the optimum welding current/voltage may occur.

But, by using this function, the welding conditions are able to specify at approximate
values of real welding current/voltage on the arc welding task after restoring the correla-
tion table in a data file.

In case the welder is changed, you only alter the data file without correcting the taught
welding condition correction.

In addition, this function is also utilized effectively for welding condition settings by off-
line teaching.

The setting methods are shown below.
(Example)
When the welding at current 250 (A) and at voltage 28 (V) are required.

* Welding condition job without this function

AWELD 7.5--xexc2- Set the welding current at 250 (A) by a
correlation table.

VWELD 7.5:-eee2- Set the welding voltage at 28 (V) by a
correlation table.

TIMER 1.50

ARCON-: eeeererreccss Welding start command




* Welding condition job with this function

ABSCUR 250:¢e¢eeee- Set the welding current at 250 (A).
ABSVOL 28 «-ceeeeee Set the welding voltage at 28 (V).
TIMER=1.50

ARCON «reeerereeeeses Welding start command

1. 3.1 instruction
There are two instructions to use in this function.
(1) Welding voltage output command at absolute value

Format: ABSVOL X X XXX
(Absolute value welding voltage)
ABSVOL DX X *
(Double-precision integer type variable)

Note : Set the welding voltage file in advance.

(2) Welding current output command at absolute value

Format: ABSCUR XXXXX
(Absolute value welding current)

ABSCUR DXX*
(Double-precision integer type variable)

Note : Set the welding current file in advance.

* On the teach pendant, doubie-precision integer type variable is not be registered.



1. 3.2 Condition Settings on Teach Pendant
Tables below show the functions on

teach pendant.

« When no welding condition file is set:

and |7 .|l function keys and the display on the

Key on Teach Pendant Function Display and Setting
f2 For welding voltage command VWELD 14.00
f3 For welding current command AWELD 14.00

+ When welding condition file has already been set:

Key on Teach Pendant

Function

Display and Setting

For absolute welding voltage {(when

ABSVOL 280

f2 welding current file has already been Welding voltage abso-
set) lute value
For welding current command (when

f3 welding voltage file has already been Welding current abso-

set)

i ABSCUR 15

lute value

When the setting is zero (command value specification) in the welding-
condition input specified parameter (WEQ4), the display and the setting
® become VWELD and AWELD.

For the registration, see Par. 8.1.5 “Registration and Edit of Instruction” on Motoman Series
OPERATOR’'S MANUAL (TOE-C945-100).



1. 3.3 Welder Condition File Setting

To use the welding conditions input function at absolute values, perform on a workpiece
under real task conditions such as welder used and wire length, and then restore the mea-
sured data between command voltage and welding current/voltage to the welder condition
file.

(1) Construction of welder condition file
There are two welder condition files as shown below.

*+ For welding voltage conditions:
Condition file for welding voltage command (between CND-3 and -5) of welding com-
mand board (EWO02)

+ For welding current conditions :
Condition file for welding current command (between CND-15 and -17) of welding
command board (EW02)

Depress soft key to switch the files.

F5
Table 1.1 Data ltems and Contents
Data Items Contents Description
Name File name 8 characters max. in full size
16 characters max. in half size
Command Command data Pius: Set when plus voitage (0 to 14 V) is commanded to

the welder.
Minus: Set when minus voltage (— 14 to 0 V) is com-
manded to the welder.

Command Value | AWELD and VWELD | Set both values of command value and measured value
data at measuring when welding voltage/current is measured.

Input point number of measured value must be deter-
mineded arbitrarily in a range of 3 to 8 points.

Measured Value | Measured value of
welding current/voltage

Correction Value | Correction of output Output value must be correct when the output value differs
from welding condition data due to fluctuating error of sup-
ply power.

Input range : 0.8 to 1.2

The data in Table 1.1 are set, resulting in welding condition setting by approximate value
of welding current/voltage.



Shows output character when welder condition absolute values are input.

Fig. 1.1
(A)
When correction value
300 issetat 1.2
Character of block other
Welding than measuring data range
Current /
Value
230 \ 7
¢
7
4
7
[
200 ; 4
/, b
y N
4
170 53 \,\
’ [ 4 ™ . -
/ R Welding condition data
150 2 ’
! 7 N
‘ a
4 /’
] K4
] s
10— 7
H ,', When correction value
HR is setat 0.8
ifd
]
!
HI
HE
[ 1
50 : i
il
22 3 4 5 10(V)

Command Voltage Value

Fig. 1.1 Output Character when Welder Condition Absolute Values are Input
After dividing the measuring points into blocks, interpolate the command voltage values to

linear in each block.
in block ® and beyond), interpolate the command voltage value to linear by utilizing the

character preceding block {the character between @ and ®)).
When the preset welding current/voltage is not output due to fluctuation of power source

When the welding current/voltage is in a block other than measuring data range (it exists
voltage supplied to the welder, adjust the command voltage value by correction value, as

shown in Fig. 1. 1.



{Correction Value>
1. When the power source voltage supplied to the welder is low, adjust it at a correction
value in the range of 0. 80 to 0. 99.

(e. g.) When only 180A is output at 200A command,
set the correction value at 0. 90.

2. When the power source voltage supplied to the welder is high, adjust it at a correction
value in the range of 1.01 to 1. 20.

(e. g.) When 220A is output at 200A command,
set the correction value at 1. 10.

(2) Data setting method

/——<Operation on the Operator’s Panel>———\ {Descriptiom
" B &)
opP2 =
_@K Depress |lop2 || key.

aa Input the user ID number.

BaEp.

HEb

-1 ] .

Depress [EJ key four times.
Parameter || Floppy || Calibrate W"m’

HRRRRILE l[%\

\ Depress soft key.
F2
W.cond. j0b
HEE] s
\ N\

WELDER CONDITION This display (welder conditions)
NAME: WELDER-No.1 will appear.

WELDER CURRENT RANGE: +

COMMAND MEASURED
VALUE(V) VALUE(A)

1.00 100 STORED: ON

2.20 150 ADJ. RATION: 1.00
3.00 170

4.00 200

5.00 230

6.00 250

10.00 310

* *
L Exit ] LData dit ] Iac RANGE] [Data chq] lﬂsp chg |
\. J




To alter the data, go to step 5.
To delete the data, go to step 5.

{Altering data)

(1)

Exit

Data dit |}CHG RANGE|] Data cth Disp cng]

[<][F J[F2][F3 ][ Fa ][ F5 [>]

\

© pog
oEp. o [

mEs <

EED

' (Deleting data)

Exit

Data dit }[CHG RANGE{| Data chg || Disp chgl

DN EREE
Bk

Exit

Data dit || CHG. RANGE|| Data chg || Disp ch;l

e

[r2][Fa][re][Fs ][]
\

/——<Operation on the Operator’s Panel>——\ (Description’

After moving the cursor to the position to

be altered, depress

soft key.

input the data and depress key.
The data are altered.

After moving the cursor to the position to

be deleted, depress soft
key.

The data are deleted and the display at
the position is changed to mark * .

After all setting for welder conditions
are completed, be sure to depress

soft key.

Then, check if the item “STORED” on
the screen is “ON".

/

@ 1. If the item “STORED" on the screen is
“OFF”, this function can not be ex-
ecuted.

2. When the contents of data file are
changed, the item “STORED” shows
“OFF”. Therefore, be sure to depress

soft key.



1.3.4 Floppy Operation
The welder condition data file can be executed load/save by using floppy.

It is contained in the condition program data group.

(1) Load/save to the floppy
For detailed floppy operation, see Sec. 9 “Data Storage (Floppy Disk Unit Operation)” in
Motoman Operator's Manual (TOE-C945-100) .

Perform the load/save operation as follows.

(———-—<Operation on Operator’s Panel>——-\ (Description>

g o1 Depress OP1 key and insert a
o floppy disk in the floppy disk unit.
Depress soft key.

Fioppy Too! || Usercoorol |f SPEC PNT CPTIONI

HRERRREREE

Floppy display will appear.

Set the cursor to Condition Program
t l Data.
A | D [ Load | [ save | ft K
epress or soft key.
toad Save Verity [Formamng Delete ]
[<][Fr ](F2 ][ F3 | Fa | 75 ]
[ h Load/save display of welder condition

FLOPPY . .
file is shown.

REGISTERED FILES ® 123 FLOPPY—-MEMORY
{CONDITIONAL PROG/DATA)

OTOOL DATA TOOL DATA
OWEAVING DATA WEAV .DATA
OUSER COORDINATE DATA UFRAME DATA
OWELDER CONDITION DATA ABSWELD .DATA
OPOSOUT DATA POSOUT .DATA
(O) : DOES NOT EXIST IN THE FLOPPY DISK

| [ 0] Gwt) [ (] (o]




Set the cursor to Welder Condition Data.

To execute the load/save, depress

soft key.

. Ny
.
.,
\

[
Page & || Page ! Aport || Execute ‘ 1. Be sure to use OP2 function to load
from floppy.
< || F1 F2 I F3 H F4 ” FS—“E 2. When the welder condition data are
load from floppy, the setting may be
“OFF."

After loading, be sure to depress

soft key on welder condition
display to complete the setting.

For details, see Par. 1.3.4(2)
“Data setting method”.

(2) Data format at floppy save
When welder condition file is saved to floppy, the format is shown below.

//ABSWELD 1 > Voliage condition file w

///NAME WELDER-NO. 1 > Name

0 > Command0: + 11—
11111110 > The number of data. 1 is set data.
100. 150, 170, 200. 230, 250, 310, O > Absolute data

1.00 2.20. 3.00. 4.00. 5.00. 6.00. 10.00, 0.00 > Command data

1.00 > Correction value
//ABSWELD 2 > Current condition file
///NAME WELDER-NO. 2 > Name

0 >Command 0: + 10—
11111110 > The number of data. 1 is set data.
25, 50. .100, 125, 150, 200, 250. O > Absolute data

0.75 1.50, 2.25. 3.00. 4.00, 6.00, 7.50, 0.00 > Command data

1.00 > Correction value

\_ _J




1.3.5 Parameter Setting
Set the parameter as follows.

WE04

(Welder condition input 0: Command value
specified parameter)

1: Absolute value

* [nitial setting is 0.

When “Welding conditions input function at absolute value” is used, set the parameter to

.

1.3.6 Alarm and Error Display

(1) Alarm display

Table 1.2 Alarm Display

Al i !
am Displayed Contents \ Remedies
No. Message :
|
1530 DESTROYED /100106011 1Setting not completed :
FILE ! | L
I “Voltage
(WELDER | e g After checking the contents of file
CONDITION) { (voltage/current) displayed in data,
* : L—Current depress soft key.
file (F1]
Setting
not completed | File destruction:
Contact your Yaskawa representative
— Fil -
€ for maintenance alarm code.
destruction

(2) Error display

Table 1.3 Emor Display

Error Displayed Contents
No. Message
1090 illegal DATA in the | When the setting data are 2 items or below, multiple measuring values

file.

are set in the same command value or multiple command value is set in
the same measuring value.

— 13 —



1.4 WELDING CONDITION CHANGE DURING OPERATION

While the manipulator is moving, welding condition is changed confirming the actual weld-
ing status. The correction data are rewritten automatically at arc off point or at execution of
next condition instruction.

@ Be careful when changing the condition because the manipulator is moving.
®

/—-<0peration on Operator's Panel>———\ (Description>

1| W

PLAY
i@\ Depress key.

= == >8et reguiring function
Speed ad) | {Adjst cond Slowspeed‘ Check ] Release] Depress SOft key.
A condition change operation is possible
F1 [[F2 || F3 || F4 || F5
@ul—ét ” ” ]@ on teach pendant.

YN

——————<Operation on Teach Pendant>

ENABLE
K Depress |ENABLE| key.

)

+ Where changing welding voltage :

Depress [I] key.

Depress E key.

Change the setting value by using

S ) o lor | ore | key.

— 14 —



1. When the following operation is executed, condition change operation becomes invalid.
bpeed adj l [ Check [ [ Release

® * Any , or soft key is depressed.

* Mode is changed.

» Alarm or error occurs.
* The power is cut off.
* Emergency stop button is depressed.

2. Execute the data change at actual (Arc ON) status to set the precise data.

3. Where the manipulator stops during data change operation, the data of last execution condition
instruction cannot be rewritten.

1.5 SOFT WEAVING

Weaving is possible by specifying the weaving block and by setting the weaving condi-
tions.

In teaching weaving, specify the weaving block by setting the weaving start and end
points. Then, on the next weaving start point, register wall points as reference points to
specify the weaving tracking direction.

The required conditions in welding such as amplitudes and frequencies should be reg-
istered in weaving condition file which can be used for common utilization.

REFP1
STEPt {(Wall point)

r;vEt—;lr-vz " {Weaving Instruction’
(Wa g%npg * Weaving start: WWON _ OJ[]

File No.

* Weaving end: WVOF
* Wall point: REFP [

STEP INSTRUCTION Weaving condition file
OVL I .
%; xOVL N N Specification of simple or
+ weaving pattern triangle or L-shaped
003  MOVL vibration
WVON 1 ,xl Specification at half
REFP ) - Amplitudes ) B ampiitude
REFP ]
004 MOVL
05 :’138{ - Frequeney VeV
- Timer m
—
(FILE: 1 to 16)

Fig. 1.2 Example for Weaving Setting

— 15 —



1.5.1 Registering Weaving Point

Teach two consective wall points. They can be specified workpiece wall directions or
weaving directions.

REFP1 RE:P‘
» ) “wREFP2
/, : ‘r’
v
(@) Horizontal Fillet (b) Single-Bevel Groove (c) Single-Bevel Groove (V type)

Fig. 1.3 Weaving Point Registration Position

Register wall point as follows.

/————<Operation on Teach Pendant>———\ (Description’

a Cgﬁ;] Depress | FEF | key.
@ The lamp lights.

Select the reference number 1 or 2.

{Display on teach pendant’

REFF LT L T T 1)

FECORD Decide the wall point position and
o
\_ J depress key.

REFP 2 can be registered
in any position of this
surface.

Welding start
point

-

Wall points are position data needed to specify the basic direction of triangular weaving data.
The weld line direction and point REFP 1 are standard. Specity REFP 2 on the left or right side

@®  ;f the welding direction.

Fig. 1.4 Wall Point Registration

— 16 —



1.5.2 Specifying Weaving Condition File and Registering Weaving Condition

Register conditions needed of weaving in files in batch.
Specify desired file by the weaving ON instruction.

Weaving ON instruction : WVON OJ

t
Specify weaving file No. 1 to 16.

Abbreviation of weaving ON.

% Procedure for calling up weaving condition file

Operation on Operator’s Panel> -
/ 0 N {Description>
(=}

DISP

—( Depress key.

|
Job [|Position File || Diagnosis sucxms:| Depress soft key
F3 ’
(<[F ][r2][Fa Fa ][5 D]
2

Depress soft key.

Page | || Page 1| Cond file || Variable Searcn]

The weaving condition display
|<] ” Fi H F2 ]E,-l F4 “ F5 ”__[;] (Fig. 1. 4) will appear.
%

Y

WEAVING PARAMETERS (FILENO.:01)
MODE (0 : SIMPLE, 1 : TRIANGLE, 2 : L— GROOVE) = [
(0 : SMOOTH 1 : NO SMOOTH) = 0
WEAVE SPEED SETTING (0 : FREQ 1 :- TRAV. TIME) = O
AMPLITUDE FROM CENTER (SIMPLE MODE) = O0O0O0.0mm
WEAVE FREQUENCY = O0H
TRIANGLE WEAVE: VERTICAL = O0O0O0.0Cmm
: HORIZONTAL = 0000.0mm
: ANGLE OF V/H = O0O0O.Cdeg
WEAVE ADVANCE ANGLE = 0O0O.0deg
[ Page t | | Page | | | Datachg | | Search | |  Dispchg |

Fig. 1.5 Weaving Condition Display

— 17 —



B [Page I ] _ [Pagel]

) (===} w=} =)

Total: 16 files

Fig. 1.6 Weaving Condition Files /

-

% Procedure of setting weaving condition data

/—-—-< Operation on Operator’s Panel>——ﬂ

23

CURSOR
[t
4—J -

Page | Page 1 | Datachg|f Search Copy

[<][F (2] 'F3@\F4 [rs o]
_ 5 y,

— 18 —

Call up the desired weaving condition

. . Page | -P -T
file by using i@e or soft

key.

There are 16 weaving condition files.

The contents of each file are divided
and displayed in two displays.

{Description>

Depress key.

Specity the position to be set by cursor.

Depress soft key

and set the weaving condition data.



Whoops !
It's very useful.

Effective Teaching
( Method

Weaving is performed in arc-on blocks. Registration of weaving instruction in arc
welding condition jobs will be useful.

Welding job
rm\_—/ Weiding condition job

MOVL L

CALL JOB: ARCON — - VWELD

REFP 1 AWELD

:11%:\];1_ : ?;SSS Weaving condition file

: WVON o

VWELD -
AWELD
END ]

CALL JOB: ARCOF
MOVL

‘e |  WVOF b T .

END

Fig. 1.7 Example for Effective Teaching Method

Where the same weaving pattern is executed continuously, register wall points
(REFP 1 and 2) only at first start position. By only this registration, the manipulator
repeats the same motion.

WALL POINT
(REFP1)

WVON (WEAVING STA

10

WALL PO

(REFP2)

| WVOF (WEAVING END) |

Fig. 1.8 Weaving Instruction and Wall Point
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1.5.3 Detail of Setting Data

WEAVING PARAMETERS (FILE NO.:01)
(n MODE (0:SIMPLE, 1 : TRIANGLE, 2 : L .GROOVE) = [J
(0 : SMOOTH, 1 : NO SMOOTH) = dJ
(2) WEAVE SPEED SETTING (0 : FREQ 1 : TRAV. TIME) = [J
(3) AMPLITUDE FROM CENTER (SIMPLE MODE) = OOC0O.Oom
(4) WEAVE FREQUENCY = 0.0
(5) TRIANGLE WEAVE : VERTICAL = 0O000.0mm
HORIZONTAL = 0O000O0.0Cwm
ANGLE OF V/H = O00O. Odeg
(6) WEAVE ADVANCE ANGLE = 00, Odeg
( Page 1 ] [—-Page { J [ I r ] L Weaving }
(7 WEAVING PARAMETERS (FILE NO.: )
1st.  TIMER MODEQ© : HALT, 1 : FINISH) = OTimer =00000sec
2nd. TIMER MODE = [ =000.00sec
3rd. TIMER MODE = =000.00sec
4 th.  TIMER MODE = O =000.00sec
1st. TRAVERSE TIMER = [JOO0OCsec
2nd. TRAVERSE TIMER = [O0OCO0sec
3rd. TRAVERSE TIMER = [O0O0O0OCsec
4 th. TRAVERSE TIMER = [O0O0.00sec
|  Page t | ﬁpage 4 J | ] E _l | Weaving
Fig. 1. 9 Weaving Condition Displays
(1) MODE
» Select the weaving mode among _L\\ ﬂ{: Eﬂ
three types. .
] - _]
0: Simple 1: Triangle 2: L-groove
* Specify smooth or no smooth. \ \
L
0: Smooth 1: No smooth

Fig. 1. 10 Weaving Mode

(2) WEAVE SPEED SETTING
Select the method to set the weaving tracking speed from the following :
0: Set by the frequency (FREQ)
1: Set by the moving time of each weaving block (TRAV. TIME)

— 20 —



{3) AMPLITUDE FROM CENTER
These data become effective when the weaving mode is set to “simple mode”.
If a triangle as shown in Fig.1.11is taught, weaving is performed paraliel to the

hypotenuse of the triangle at the start point.

4

7

AR

Fig. 1. 11 Setting of Amplitude from Center
AMPLITUDE FROM CENTER

(4) WEAVE FREQUENCY
These data become effective when the weaving speed setting method is specified to

“frequency”.
Set the frequency within operation limit range since frequencies are limited as

shown in Fig. 1.12. However, Fig. 1.12 show data only for manipulators K6SB and
K10S.

: Operation timit range

25}

20

Amplitude :
{mm} 45}

10k

Fig. 1. 12 Relationship between Weaving
Amplitude and Frequency for Manipulators
K6éSB and K10S.

Frequency (Hz2)

(5) TRIANGLE WEAVE
Triangle data must be set to define the basic weaving pattern irrespective of the weav-

ing mode. The triangle data are set as shown in Fig. 1.13.

Direction of wi: T?\
— ’ N
'j:’ , N (Range>
i I \‘ AN Angle: 0.1 to 180.0 degree
b __ “» Height / Width: 1.0 to 25.0mm
l— WIDTH—={
J Fig. 1.13 Triangle Weaving Data
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(6) WAVE ADVANCE ANGLE

The weaving tracking direction for weld line can be set by using these data.

are set as shown in Fig. 1. 14.

DIRECTION
OF WALL POIN
(REFP 1)

ADVANCE DIRECTION

DEGREE

/
y © (D

Advance angle: —90.0 to +90. 0 degree

Fig. 1.14 Weaving Advance Angle

(7). TIMER MODE AND TRAVERSE TIME
One weaving period is divided into O to @ blocks, as shown in Fig. 1.15. Triangle-

wave weaving is blocks D to 3.

The data

The weaving speed for each block can be set individually by using traverse time. A

timer can be set halfway (nodal point) between blocks by using either method; weaving

stop (pause) or manipulator stop.

The data are set as shown in Fig. 1. 15.

Single

Triangle

L-groove

\@
O\ * REFP2

©) @

e— ¢ REFP2
@

REFP1

@‘TG) @
! = eREFP2

——

@

REFP1, REFP2: Wall point
@@ @ : Block number

/{ Manipulator stops.
W O 1: Stop specification
{\//}—O\/\JO 0: Pause specification

Weaving stops but manipulator moves.

Fig. 1.15 Timer Mode and Traverse Time

— 922 __



N

1.6 WIRE INCHING OPERATION

Wire inching operation is possible on teach pendant.
Output number 63 is reserved for wire inching operation.

/——<Operation on Teach Pendant>—ﬁ {Description>

H Teach pendant dispiay

[oJult] T T6[3] [o[F[F] ] Sizglzs “OUT 63" on teach pendant

:L_-I_.\. .
oum%‘ + I ;]@l Depress | oo | key with remaining

ey.
Wire inching signai is output during key
J depression.

The condition for wire inching operation is no arc-on instruction specification in TEACH
mode. This is controlied in I/O section.

OUT 63 TEACH MODE ARC ON WIRE INCHING

eed | 1L Iy 4 )
L LA AT ./

Fig. 1.16 Condition for Wire inching Operation



1.7 STOP BY WIRE STICKING

Wire sticking is a status where welding wire and bead are connected under no welding.

The Motoman monitors the wire sticking status when ARC OFF is executed in PLAY mode

START
and button is depressed in PLAY or CHECK mode.
® Stop
H D YASNAC ERC
When wire sticking is detected, lamp on ___)
operator's panel is lit automatically and the manipulator IWIRE‘STlcmNG]
stops immediately. The external output relay [wire ‘—j—u—,g.
sticking] is activated. (The contact is closed.) ¢ ) on —
® Restart
HOLD Q
When the stuck wire is cut, lamp goes off

YASNAC ERC

and the external output relay [wire sticking] is re- —‘
leased. (The contact is opened.) y IWIRE STICKING)

START 4 L
In this status, depress button on oper- S—
ator’s panel. OFF
The manipulator moves agai.n from the position. Fig. 1.17
1.8 STOP DURING WELDING
If the manipulator stops during welding, the ARC OFF is executed automatically.
® Restart
START
Depress button on operator's panel. The ARC ON is executed and the manip-

ulator moves to the displayed step. At this time, the welding conditions (current, voit-

age, etc.) are those of the last executed instruction VWELD/ =~ /AWELD/
ARC OFF
LOCUS from restart
r Manipulator stops. J
ARC ON (Stop and restart positions are same.)

Restart AN
~_ Locus trom restart 2]

@ (S‘OP and restart positions are)
Restart different.

(After the manipulator stops, )
it is moved by teach pendant.

Be sure to restart the manipulator at stopped position because it executes ARC ON from the
restarted position. |If the manipulator is moved, put it back to the stopped position by using
o teach pendant.
Fig. 1.18 Stop and Restart during Welding
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1.8 STOP DURING WELDING (Cont’d)

@ For circular operating or weaving, the maniputator is restricted as follows.
®

Stop Method

Operation | Restart Method

HOLD

Circular interpolation : When the stop and restart positions are the same, ARC ON

and Weaving | is executed from the position and circular interpolation or

| soft weaving operation is resumed.

Stop except
HOLD

Circular interpolation  The operation is not possible.
i

Soft weaving | ARC ON is executed without weaving operation.

— 25 —



2, SPOT WELDING
2.1 SPOT START INSTRUCTION

(1) Registration from teach pendant

(——<Operation on Teach Pendant>——x
0 (=

@ s,
Teach pendant display
CIONOIN ] [ 1 1]

Condition No: 1 to 99

ON OFF
or
©

e
)

' _/

(2) Registration from operator's panel

/——<Operation on Operator’s Panel>——\

[<][F (2 )[Fa ] Fa][Fs ][]
\@\
GONON GONOF TMWELD ]
@E’ﬂ@@ BRER
N

(Description>

Depress key.

* Function
Without condition No: GUNON instruction

registration
With condition No: CALL instruction registration

&
CALL JOB: GUNON [ [J

specified condition No.

Call up the desired condition No. by using

+ —_

on | O | oFr | key.

Depress key.

{Descriptior>

Depress key and

st key
Depress __ soft key.
Depress _ l?lNl soft key and

ey

GUNON instruction has just registered.
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(3) Function
Outputs the spot gun ON instruction (welding instruction).

Turns on the work start instruction (relay # 5050), and waits for the work start re-
sponse (relay # 4050), to execute the next instruction as soon as the work start response
turns on.

The work start response relay is acknowledged by AND between WELDING COM-
PLETE signal from the spot weiding machine and GUN OPEN signal. If GUN OPEN sig-
nal is not to be used, short-circuit 6TB-8 and 0V.

2.2 SPOT TIMER CONDITION INSTRUCTION (TMWELD XX)

(1) Registration from teach pendant

. < Operation on Operator’s Panel> ™ {Description>
o T Depress key.
[TIMW[ETL]D] | IXIx] [ ] Set the condition data by using
Condition data: on | OF | ore | key, and
L Oto 15 . depress key to register
the date.

(2) Registration from Operator's Panel

( < Operation on Operator's Panel j
B ' eor . and [insert ]
=0 —©
| | in/fout | | Sequence | L Device . ~  Shift ~ 'Samecond, —

| i ! { i : ] ‘
B q | L F1 | . F2 l i@ . F4 ; F5 | | >
|
| . GUNON | GUNOF . TMWELD =
QR F2 F3 Fa F5 D

_ : S @\—————

“TMWELD XX” instruction is registered by depressing key.
'
Input the data by DATA (digit) keys.
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(3) Function

Outputs the spot welding conditions by binary data (0 to 15) against the spot welding tim-

er unit.

The condition output uses the 4 bits of general output OT# 9 (relay # 3040) to OT #

12 (relay #3043).

(Example) When TMWELD 10 is executed,

Relay #3040 “off” 0 is output.

3041 “on” 1
3042 “off” O
3043 “on” 1

@ When welding through the teach pendant, set the welding timer conditions first.

welding timer conditions as follows.

—————< Operation on Teach Pendant

(=]

fe1

Y

(TIM[w]E[L[D] [ [ol1] |

I

~e——

- 0 to 15

Welding timer condition No.:

J

The contents of the display data are output to the output relay Nos. 3040 to 3043(4-bit

data).

The logical output relay No. 1080 (out57) to 1083 (out60) are actually controlied, and
assigned to the output relay Nos. 3040 (between 2TB1 and 2) to 3043 (between 2TB7 and

8), by the 1/O ladder.

Welding
Condition
#1080 #3040
—{t @ 20
#1081 #3041
I * 2
#1082 #3042
{1 - 4
%1083 #3043 3
| —@ 2

Output
Terminal

2TB1-2

2TB3-4

2TB5-6

2TB7-8



(Example) When TMWELD 10 is executed,
#1080 — #3040 : OFF(0)
#1081 — #3041 . ON(1) 2'+23=10
#1082 — #3042 : OFF(0)
#1083 — #3043 : ON(1)

For registering this status, depress key
at teach pendant display [TIMWIE[L[D] | [1fo] [ |

(Display on Operator's PaneD

MOVL VL=300.0 PL=.0-""" Spot position

TMWELD 10

END
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2.3 SPOT GUN FULL OPEN (STROKE CHANGE) INSTRUCTION

(1) Operation from teach pendant
When the spot welding gun stroke has two steps, the gun must be fully opened to make
a large move from the spot position. This gun full open instruction uses the general out-
put relay (the relay number set in parameter SC236 ; initial value : 64) and is operated by
the key.
The gun full open instruction is controlied by the general output signal (relay contact
output between 3TB 3 and 4 ; relay No. 3045).

—————< Operation on Teach Pendant>—————~ <Description>

(1] = Depress key.
V

ofult] | Jej4] [O[F[F] |
t  Gun full open status
General output relay No. (OT #64)

#1087 (OT #64)

#3045
— | 0—-(

Depress | oy | key
=
[L2‘ + (-)‘r:“ remaining key.
Q The spot gun is opened fully.
[O[UTT] T Telal JO[N] [ ] s @D
o
Only for registering the instruction ; |irecoro Depress key.
S In this case, DOUT OT # 64 1 instruc-
tion is registered.
= — Depress | or¢ | key remaining
F2) + =)

@ (I] key.

The gun full open instruction is re-

lolult] [ [el4] |O[F[F[ |
leased.
Only for registering the instruction ; |[recoro Depress key.
In this case, DOUT OT # 64 1 instruc-
\_ J tion is registered.

@ After outputting the GUN FULL OPEN instruction, check that the gun is fully open (gun full open

LS) by the WAIT, using the general input.
@



2 = )
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2.4 DRY SPOTTING FROM TEACH PENDANT

/———<Operation on Teach Pendant)——\

B =
t-3

Y
loju]T] | [e]3[ Jo[F|F] |

E
O

[oJufT] T l6[3] [O[N] [ |

/

(Description)

Depress key.

Dry spotting is performed during de-

pressing and | *

ON

+
When and| gn |keys are

released, the instruction is reset.

[olu[T] | [e[s] Jo[F[F] ]

keys.

When actual welding (not dry spotting) is to be instructed through the teach pen-

dant, perform the following operation before the above operation.

welding input signal within the 1/O ladder.

This operation holds the

Welding will actually be accomplished by the

spotting operation, because the welding signal is input.

(——<Operation on Teach Pendano——ﬂ

= BN
UTPU

lolulT] | [6[2] [O]F[F] ]
ol + || o

v
lolulT| | [e[2] [OIN] [ |

{Description

Depress key.

Spot welding is executed during de-

i +
pressing |OUTPUT| and ON

keys.

When these keys are released, the
welding will stop. The display will
® change.

Olu[T] | [e]2] [Oo[F[F] |




¢ Ladder for welding ON conditions

QuTe2 TEACH MODE RUNNING 0uUT61 .
T | \ v ) Teach Operation
i T P4 4] -4 Weiding instruction
HOLD
1}
11 EXTERNAL
PLAYBACK CHECK MODE  wELDING OFF
: % ©) Welding ON
1 gl T 21 A4 Output signal
TEACHING | WELDING INST. AT TEACHING
1} H '
GUNON INST

Once the welding “on” operation is performed, the welding “on” status is held. The welding “on”
status can be reset by changing the mode, or by performing sequential operation under the

) TEACH mode.

2.5 LIST OF OPERATION ON TEACH PENDANT

key Contents
?-0 * Registration of GUNON or CALL GUNON XX instruction
— (Reserve job name)
. . . . . ’ + -
'1;’. ; TMWELD X X instruction registering (Set by oN |97 0FF key.)
—_—

(Condition data)
* Output of teach pendant display data

« Control of spot gun (GUN FULL OPEN instruction)
{1) The relay (GUN FULL OPEN}) in parameter SC 236 is turned on by depressing

and O+N

{Teach Pendant Display>

[OTUT] | [6]4] JOIN] | | = [Recorp] DOUT OT #64 1 instruction is
registered.

keys simultaneously.

(2) The relay (GUN FULL OPEN) in parameter SC 236 is turned off by depressing

e Jano[ 57,

[OlUlTl l |6 ] 4| IOTFIFI J o LRECORD] DOUT OT #64 0 instruction is
registered.

keys simultaneously.

* Control of spot gun (GUNON instruction)

while[ 12 Jand | S

meter SC237 is turned on.

«@_J

key are depressed the relay (GUNON inst.) which is set in para-

olulTl | [6]3] [O[N] | |
When and O+N key are released, the relay is turned off.
lolult] [ Te[3[ [o]F[F| |




(—————<Operation on Operator’s Pane|>————\
B =

2.6 SPOT WELDING DIAGNOSIS FUNCTION

The diagnosis display of each application is added in the display shown in Fig. 2.1.

DiIs

STACK DISP

Job Position File

ERRERNEE
\0\

Diagnosis

APPLI. OGN l

ERRRREAR
\ \

SPOT WELDING
Spot Weld Times per Tip

99999 times

(1~99999)
NUMBER OF WELDS 0 times
AVAILABLE WELD TIME

0 sec
{0~25.5)
WORKING ABORT PROCESS
(KEEP/RELEASE) KEEP

ﬁetdate ! | Cir time i { i | 1 { !

Fig. 2.1 Diagnosis Display

(Description>

Depress key.

soft key.

Depress

APPLI-DGN

I soft key is not
displayed, depress [ D] key.

Depress soft key.

®

This display will appear.

~0)  The descriptions of number (1) to (3) are
{1 shown the following pages.



(1) Spot Weld Times per Tip and NUMBER OF WELDS
- “Spot Weld Times per Tip” is set by placing the cursor as shown in Fig. 2. 1, and de-

pressing the soft key.
Cer]

(Initial value : 99999)

“Spot Weld Times per Tip” can be reset to “0” by depressing

the soft key.

* “NUMBER OF WELDS” is 7 digits maximum and incremented by execution of the spot-
welding start instruction (GUNON).

* “NUMBER OF WELDS"” becomes “0” when the special CHIP CHANGE COMPLETE
signal is input.

* “Spot Weld Time per Tip" and “NUMBER OF WELDS"” are constantly compared.
If it becomes “NUMBER OF WELDS” = “Spot Weld Time per Tip”, “CHIP CHANGE
REQUEST” of special output signal (# 5090) is turned on, and set the status in the sys-
tem byte type variable $B10.

* The state of the CHIP CHANGE REQUEST signal can be determined by the system
byte variable $B10, so it can jump to the chip change job by giving the necessary in-
struction when the CHIP CHANGE REQUEST turns on.

(Example) Control Job

NOP Chip change
: NOP
CALL JOB : CHIP CHANGE MOVJ Move to the chip change position
IF $B10=1 PAUSE or waiting for input
: RET Restart by CHIP CHANGE COMPLETE
END END
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(2) AVAILABLE WELD TIME
The time from execution of the spot start instruction (GUNON) to the end of the spot is
controlied.

* The time allowed for a single spot is set in the display (Fig. 2. 1), by moving the cursor
to the “AVAILABLE WELD TIME" position and setting optional data.
(0 to 25.5, Initial value : 0)

* If the spot welding time of a single spot exceeds the preset time, it is regarded as an
error and enters the alarm processing cycle.

@ The weid time control is not performed if the preset time is “0".

®

(3) WORKING ABORT PROCESS (KEEP/RELEASE)
If the welding is stopped while the GUNON instruction is output, the GUNON instruction
can be specified to be that of restart. The operation is always continued in spot welding,
regardless of the designation.

(4) Error check process by concurrent I/O ladder

User Alarm No. Description 1 Action

Alarm 2010 SPOT WELDING ERROR: | Determine why the WELDING ERROR
This alarm occurs when WELDING | input signal turned on, and remove the
ERROR signal from the spot welding | cause.

machine (timer unit) turns on.

Alarm 2020 GUN ON ERROR: : Check to make sure the wire is not
When data other than “0” are set as | sticking. If the GUN OPEN signal is
the AVAILABLE WELD TIME in diagno- | not to be used, short-circuit 6TB-8 and
sis, this alarm occurs if the welding | OV, to keep the signal on constantly.
does not end (AND between weldingj

complete and spot complete) after the |

specified time from the GUNON in- |

struction output. |

Alarm 2030 WIRE STICKING: . Reset the sticking condition. If wire
If the WIRE STICKING signal is turned { sticking check is not required, find out
on for 2.0 or more sec. after the spot | why the WIRE STICKING input signal is
welding is completed, this alarm will E turned on, and remove the cause.
occur. “
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2.7 ROUGH CONFIGURATION OF JOB

@;F START

A

CONTROL JoB| <=

@ C\@ > CHIP CHANGE@@

WORK JOB 1
al

—_—
v

)
“]"N] The NUMBER OF WELDS is incremented by each
execution of the GUNON instruction.

©

@O The start signal executes the control job (master job). The manipulator moves to the
work zero point position, to wait for the workpiece to be set.

@ When work-set complete signal is input, it jumps to the work job corresponding to the
type of workpiece (integers of 1 to N), and performs the welding.
The NUMBER OF WELDS is incremented (+ 1) upon each execution of the welding op-
eration (GUNON).

(3 Atfter all the spot welding is completed, the manipulator moves to the work zero point
position, outputs the WELDING COMPLETE signal, and jumps to the control job. Then it
waits for the next workpiece to be set.

@ The “Spot Weld Times per Tip” preset in the manipulator diagnosis file and the spot
count incremented upon each execution of the GUNON instruction are compared. When
it becomes “preset count = spot welding count”, it jumps to the chip change job.

® The manipulator moves to the chip change position, stops, and waits for the chip
change job to end. When the chip replacement ends, input the CHIP CHANGE COM-
PLETE signal as well as the restart signal. The manipulator will return to the control job,
and wait for the next workpiece to be set.



2.7.1 Editing the Control Job

@ Register the wait position (work zero position).

@ Register the necessary instructions from the operator’s panel.

(Example) Job name : CONTROL JOB

Instruction

NOP

MOV VJZ=50.0 -wrrrvrnreereremnnnnensesenmesmnmnereeriii s,
JUMP JOB : CHIP CHANGE IF $B10=1

JUMP IG#01 IF IN#09=1

END

..........................................
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Description

Work zero position
$B10: Chip change
request by system byte
type variable
IGEO1(IN#1t08) -
Type of workpiece=
Job number

IN#09 : Work-set
complete signal



2.7.2 Editing the Operation Job

Register the wait position (work zero position).

Teach the air-cut operation position by the normal teaching operation.
Teach the spot gun welding position.

Register the welding timer condition instruction.

Register the GUNON instruction.

Teach the air-cut operation position to the next spot welding position.

Q@ © © ® © 0O

Repeat step Q) through ® for as many times as the spot welding points.

@

Register the wait position (work zero point position). (Same position as step @.)

(Example) Job name: 1-----* Work job 1 (workpiece A)

Instruction Description
NOP
MOVJ VJ==50,  rrrrerrerrerrarenrannacens Work zero position
MOVJ  VJ=50. 0 NWAIT --rereremeeeeeees Performs air-cut operation with gun full open
DOUT OT#64 1
MOVJ  VJ=300.0 PL=0Q -----reeeereneee 1st spot position
TMWELD 1 ..................................... Weldlng timer Condition data 1
GUNON .......................................... GUNON Weldlng instruction
MOVJ  VJ=300. Q---crrmemermereenreeeens Move to the next spot position
MOVJ  VJ=50.0 NWAIT «-reorereereeee Performs air-cut operation with gun full open
DOUT OT#64 1
MOVJ VJ=50.0 -crrrerreeerrreremranmnnes Work zero position
PULSE OTH01 T=0.5 reeeeeeeeres Work complete
END
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3. HANDLING

3.1 HAND OPEN (OFF)/ CLOSE (ON) INSTRUCTION
This instruction controls the two-hands.

(1) Operation and registration for HAND1 from teach pendant

Specify Hand 1 open/close instruction by using key.
The ON or OFF display on teach pendant shows relay status which is set in parameter

SC280.
{Operation on Teach Pendant>——x (Description>
= -+ * Depress O+N key with remain-
° f-0 + lON -
G ing key.
Parameter SC 280 setting relay is set
HAINID[1]| [OIN] [ [ [ ]
(Hand 1 Close instruction: ON) and parameter SC 280 setting relay
No. +1 is reset.
. {io + lomr « Depress | orr | key with remain-
G ing key.
[HIA[N[D]1] JOJIF]F] T ] | Parameter SC280 setting relay No. +
(Hand 1 Open instruction: ON) 1 is set and parameter SC280 setting
relay is reset.




—————<Registration on Teach Pendant> N {Description>
« Registration of HAND 1 OFF
[FTATNIDI 1] JolFTF [ 1] Depress ey

{} when this display is shown.

RECORD

* Registration of HAND 1 ON

H[AIN[D[1] JO[N[ [ | | | Depress key

@ when this display is shown.

\ — )

When registering the hand open/close instruction for handling, the job call instruction of the
reserve job is disabled on teach pendant, because it can easily be mistaken with the open/
® close instruction operation.

When job call is required, register from the operator’'s panel.
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(2) Operation and registration for HAND2 from teach pendant
Specify HAND2 open/close instruction by using
The ON or OFF display on teach pendant shows relay status which is set in parameter

SC 281.

(——<Operation on Teach Pendant>

)+ &

H[AN]D]2] JOIN[ [ [ [ ]
{Hand 2 Close instruction : ON})

B+ &
Y

[H[A[N]D]2] [O[F[F] | [ |

(Hand 2 Open instruction : ON)

~ {Registration on Teach Pendant>-

* Registration of HAND 2 OFF
[H]AIN[D[2] JO[F[F] [ [ |
V

RECORU

* Registration of HAND 2 ON
[H[A[N[D[2] JO[N] | [ | |

$

l RELORD

key.

{Description>

* Depress 0+N

(1 ] key.

Parameter SC281 setting relay is set

key with remaining

and the next relay (Parameter SC281

setting relay No. +1) is reset.

OFF

key.

Parameter SC281 setting relay is re-

* Depress key with remaining

set, the next relay (parameter SC281

setting relay No. +1) is set.

w {Description>

Depress key when this dis-

play is shown.

Depress key when this dis-

play is shown.




(3) Registration from operator's panel

/———(Operation on Operator's Panel)-———-\ {Description>

'_]a o Depress key and
ET@ soft key
'

Depress soft key.

in/0ut [|Sequence|[| Device Shift Samecon&
ndl
HRREPNGETEE
S
Depress soft key.

HAND1 HAND2 I

|
[<][F ][ F2][F3 ][Fa [[Fs ][]
\@\

Depress - soft key.

ON OFF

@ﬂ@%@b@

ey

[ _Time ]
If necessary, depress

Time

soft key and input the desired time,

[Z][_FZ][FZ ” = ]L F4JE5(@ and then depress key.
©

HAND1 ON (T = 1. 0) instruction is

e. g.
\ / registered.
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. {4} Function
(when HAND ON T=1.0 is executed>

Sets the parameter SC280 setting relay, and resets the next relay.

The input of the parameter SC282 setting relay is checked after 1.0 second on the timer.
HAND1 ON instruction is regarded to be completed when it becomes on, and execute the
next instruction.

User alarm 2030 “HAND1 CATCH CHECK ERROR” occurs if HAND1 CATCH CHECK
signal is not input for more than 3.0 seconds after outputting the HAND1 ON instruction. If
the check signal is not used, short-circuit “HAND1 CATCH CHECK” 6TB-5 and O V.

{When HAND1 OFF is executed>

Resets parameter SC 280 setting relay, and sets the next relay.
Checks the next relay with the parameter SC 280 setting relay. And when it becomes on,
HAND1 OFF instruction is regarded to be complete to execute the next instruction.

User alarm 2050 “HAND1 RELEASE CHECK ERROR” occurs if HAND1 RELEASE
CHECK signal is not input for more than 3.0 seconds after outputting the HAND1 OFF in-
struction. If the check signal is not used, short- circuit “HAND1 RELEASE CHECK” 6TB-6
and O V.

¢Initial value of parameters and 1/0O signal allocation>

‘ an
Parameters No. Function {,na'lt:"a; l Remarks
) | i HAND1 Catch inst #1082 (out59)
$C280 . k rel B9
HAND1 inst. work relay | HAND1 Release inst % 1083 (out60)
. ] | HAND2 Catch inst %1084 (out61)
sC281 ) k rel 1|
HAND2 inst. - work relay 6 | HAND2 Release inst #1085 (out62)
‘ HAND1 Catch check #0124 (in93)
$C282 heck rel
HANDT work check relay 9 | HAND1 Release check #0125 (in94)
HAND2 Catch check #0126 (in95)
SC283 heck rel
HANDZ work check relay ' 95 | | AND2 Release check #0127 (in96)
(Signal processing part) (Output connection part)
£1082 #7041 #7040 #7040 #3044
{+ H © — } @ HAND 1 CATCH INST.
#1083 #7040 #7041 #7041 #3045
1 +F © I 9 HAND 1 RELEASE INST.
#1084 #7043 #7042 = #7042 #3046
{} H— —o> { @ HAND 2 CATCH INST.
#1085 #7002 #7043 #7043 #3047
[}
LR

©
®

v 4 HAND 2 RELEASE INST.

(input connection part)

#7040 20124 #7044 #2014 #0124

|+ H © {| O HAND 1 CATCH INST.
#7041 20125 #7045 #2015 £0125
— | 4% ©r {| O HAND | RELEASE INST.
£7042 #0126 £7046 <= £2016 #0126

{| HF © | F— O HAND 2 CATCH INST.
#7043 #0127 #7047 £2017 £0127

I —F © — - O HAND 2 RELEASE INST.
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In the handling application concurrent I/O ladder, catch error and release error proces-
sing are performed according to the initial values of parameters SC280 to SC283.

Therefore, the error processing will no longer be able to be performed if the setting
values of parameters SC 280 to SC 283 are changed to other relay numbers. Changes
in the I/O connection must also be made according to the setting values.

The 1/O allocation of the handling application is output to # 3044 (3TB1-2) through
#3047 (3TB7-8), so that the two hands can be controlled by the 2-position valve.

When control is to be performed by a single valve, use # 3045 (3TB3-4) and # 3047
(3TB7-8).

If the instruction must be turned off by the operation confirm input when using the 2-
position valve, change #7040 through #7043 to #7044 through #7047.

(Output connection part)

#7044 #3044

it —@— HAND 1 CATCH INST.
#7045 #3045
— | ——@)————HAND | RELEASE INST.
#7046 3046

I HAND 2 CATCH INST.
£7047 #3047

i} @ HAND 2 RELEASE INST.
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(5)

List of operation on teach pendant

key Operation
‘=f’. 0 ¢ Control and registration of HAND 1 The parameter SC280 setting
. F relay is set and the next relay is
@ + [ on reset by depressing
& and| * [keys.
{Teach Pendant Display> ON
HAND 1
EIANDLAL IO [T 1] 20
&
....................................................... For registering it, depress
@ + O_FF ................................................. The parameter SC280 setting
iyt relay is reset and the next relay
HAND 1 is set by depressing
f
(H[a[N[D[1] [O[F[F] [ | | RELEASE INST. and| 7 |keys.
&
....................................................... For registering it, depress
= « Control and registration of HAND 2 .
fe1 The parameter SC281 setting
@ E] + O+N ................................................. relay is set and the next relay is
iy reset by depressing
(Teach Pendant Display> [Il and O+N keys.
L HAND 2
HTAINIDIZ] TOINI T 111 qrronmer
&
....................................................... For registering it, depress
@ [I' + O;F ................................................. The parameter SC281 setting
3 relay is reset and the next relay
HAND 2 is set by depressing
LHIA[NID@IZI [O[F[F[ | .| l RELEASE INST. Ez:\and ore | Kevs.
....................................................... For fegistefing |t, depress
'-1‘-‘.2 General relay! f-29x:(>@|U1T| l [614] IO]F]F) l_ParameterSC236
Control
= r«s@@miuirl [ T613] JOIF[F] ]Parameter sczr
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3.2 PALLETIZING FUNCTION

This function reduces teaching procedures of palletizing operation or simplifies operation
jobs for workpieces whose loads are easily broken (such as bags) or those which cannot be
set at loading position by the parallel shift function.

This function operates the loading path for each workpiece created automatically by
teaching workpiece loading path (having more than one position data items) for the first
stage (odd-number stage) and second stage (even-number stage) on the pallet, and by
creating position data for workpieces automatically at the third stage and after, then spe-
cifying the workpiece number at the playback.

Since this function has position data of operation paths for all workpices, position can be
corrected minutely for each workpiece.

(1) Instructions
Instructions for palletizing

PMOVJ
PMOVL 1 PM# 01 1o0...

l— | variables for workpiece No. designation on pallet

Conditional file No. designation

Operation path step No. designation

Palletizing operation move insutruction

This move instruction has more than one position data item selecting a target position
(target position file) according to workpiece No. and operation path step No. specified by
palletizing operation conditional file and | variable for workpiece No. on pallet designation.

The workpiece numbers on the pallet are serial numbers provided for all assembly work-
pieces from the first step. The path step numbers are serial numbers of operation path
positions when one workpiece is loaded.

¥ For a system with external axes, the external axis position data are fixed. (External axis
position data at palietizing are fixed.)

As shown in Fig. 3.1, palletizing operation sequence is set in the job. Then by changing
the contents of | variable, position data are selected for operation.

PMOV] 1 PMso1 100. . -
PMOVL 2 PMsol 100. 1Y v

PMOVL 3 PMS$01 1 00. :
HANDI OFF : / /
TIMER 1.00 5 Z/ /

PMOVL 1 PM3$91 100.
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(1)--|-

()4

(5) -{-

(2) Operation

The following operation can be used for handling or general-purpose applications.

(a) Setting of palletizing operation

B (S [ File | [Cond. File]
bs) = T * T

L BOEE 6
= EDIT

Y%

conditional file

(——(Operation or Operator’s Panel)——\ (Description’

Depress these keys.
The following display will appear.

1990/04/17 12:00 EDIT-JOB: SAMPLE

Palletizing COND.

TEACH MODE ACTV-JOB: *** % %k*x L:*k*x%%* S:*x%*x ONSTOP | Set the palletizing condi-

L - 0000 S+ 000 tions.
The descriptions of num-

Palletizing condition file (FILE No.: 1) ber (1) to (5) are shown on
the following page.
--- Total number 9 pag

of work 1 30 Step number 4 e (2)
Make Palletizing

Pattern : DONE Select coord : BASE-FR --------oonnmeseoes (4)
Odd Program : DONE Even Program : DONE

Work num. : 6 Work num. : 5
Shift Value X : 0.000 Shift Value X 0.000
(mm) Y : 0.000 Y 0.000

YA o 1000.000 Z 500.000

=>Select edit item

|

Page | J[ Page t |[ Datachg

][ SEL.coord |[  Exit |

Fig. 3.2
Palletizing Operation Conditional File Display

(1) Total number of work

Total number of workpiece loading on pallet

(number of all workpieces)
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(2) Step number

Number of position data items required for
operation path teaching when one work-
piece is loaded. Up to 9 steps.

(3) Odd-number stages, even-number stages

Program: [DONE] when ail workpiece op-
eration path teaching for loading
quantity in each odd-number
stage (first stage) or even-number
(second stage) is compieted.

Work number: Loading workpiece number

(up to 255) in each stage is
set.

(4) Select coordinate

The coordinate set with shift vaiue is speci-
fied.

Robot coordinate system
Base coordinate system
User coordinate system (8 types)

{5) Shift value

Difference in height (X, Y, Z) between odd-
number to odd-number stages and even-
number to even-number stages is set with
the data of a specified coordinate system.
Each workpiece operation path (position
data) at the third stage and after is created
by adding this difference to the instructed
operation path at the first and second op-
eration paths.

1. Total number of steps (total number
of work and step number) is up to
100.

2. The above data setting is per-
formed by numericai value setting
except for coordinate setting.
Coordinate setting is performed by
soft keys. Setting procedures are
the same as the standard setting.

Page ||| Page t|lData chgl| SEL Coord{| Exit

HERIREERIRE
e
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After setting data, depress

soft key.

The setteing data are checked and if
any fault has occurred, an error will be
displayed.



When the data are set nomally, these
[ Position ] [ Dispchg | [PROG.MODE] [ Ersdata | [ MAKE POS. | soft keys are displayed.

Description of each soft key

{E: Displays current value at specified coordinate system.

[ Dispchg|: Displays the palletizing operation conditional display (Fig. 3.2).
[PROG. MODE|: Specities the palletizing operation conditional teaching mode.
@: Initializes condition No. file which is displayed currently.

MAKE DOS |: Creates operation path data for as many workpieces as set in conditional file.

(b) Teaching of workpieces at first and second stages

After setting required items of the palletizing operation conditional file, depress
P_F'QITLO@key. Then the teach pendant display becomes as shown below and the
F3

teach mode of odd-number stage/even-number stage is entered.

Teach pendant display

#01 01 01 * Si

LOperation path step No.

Displayed at non-teaching or soft limit exceeded

Workpiece No. at specified stage

Number of stages

Operation conditional file No.

« First, position file area of setting quantity (total number of work and step num-
ber) is secured. If it cannot be secured, an error occurs.
+ When this mode is specified, it becomes possible to teach the first and second

stages.

@ Once the teach mode is entered, no data other than [shift value, select coordinate]

can be changed.
P4 9

- In the teach mode, it is possible to set only position data of operation path for
each workpiece. Setting such as speed, interpolation, etc. cannot be per-
formed.
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- Position data teaching can be performed only in | MODIFY | mode. : INSERT ' or
[ DELETE | is not possible.

- Each data No. can be changed by using E and E keys.

When position creation is [not yet], the number of stages is up to 2.

- [*] is displayed for steps in which position data are not instructed or for steps
of soft limit. When the instructed position and current position are different,
the step No. is displayed, blinking.

+ At each teaching completion of the first and second steps, each of odd-num-
ber stage and even-number stage on the CRT display changes its teach mode

to [DONE].
(c) Operation path data automatic creation for workpieces at third stage and after

Where each teach mode of conditional file odd-number stage and even-number stage is
[DONE], depress key. The CRT display changes to position data creating
F5

display and operation path data for as many workpieces as set in the conditional file at the
third stage and after are created.

- Position creation is not performed unless the conditional file odd-number and
even-number stage teaching is completed.

« When the display is changed to the position creating display (Fig. 3.3) and
position data creation is completed normally, the former conditional file display
(Fig. 3.2) is returned and position data creation in the display is changed to
[DONE] display.

+ If any alarm occurs during position data creation, position data creation is inter-
rupted immediately at the alarm occurrence and the CRT display is changed to
the alarm display.

+ When any of the created position data items exceeds the soft limit, an error
occurs and the position data creation continues.

TEACH MODE ACTV-JOB: % %k*kkk L:*k%k%* S:k*kk ON STOP

1990/04/17 12:00 EDIT-JOB: SAMPLE L: 000  S:000
Pallet-pattern

Making Palletizing Pattern
Pallet-File No: 01
Remain Steps: 123

[ Position | [ Dispchg | [PROG.MODE] [ Ersdata | [MAKE POS.

Fig. 3.3 Palletizing Operation Conditional Position Creation Display



(d) Position correcting method

In addition to move instructions, next/back operation for palletizing operation instructions
(PMOVJ, PMOVL) can be performed by the teach pendant. However, position data cannot
be changed in modes other than the teach mode.

For correction of position data, select the number of stages, workpiece No. and step No.
by the teach pendant operation and depress | MODIFY | and [RECORD| key after depressing

key to enter the position data teaching mode.
When the position data display has [DONE] in the conditional file, operation path for all

workpieces can be corrected.

(e) Conditional file data change

+ Change of quantity
Once the teach mode is entered and the position file area is secured, no more change
for [total number of work, step number and odd-number stages, even-number stages]
can be made.

« Change of shift value
It is necessary to perform position data creation process again if shift value is to be
changed after completion of position data creation. Only changing conditional data
file is not effective.

(3) Load/Save to Floppy Disk
(a) Palletizing operation conditional file

* Load
By loading a palletizing operation conditional file, all palletizing position dara items are
loaded at same time.
Since the data are over-written without conditions, do not fail to save palletizing op-
eration conditional files of which position data creation has been already completed.

+ Save
By saving a palletizing operation conditional file, all palletizing position data items are
saved at the same time.
Only conditional data are saved for files of which position data creation is [NOT
YET], while conditional file and position data are saved for those for which position
data creation is completed.

(b) Job

- Load/save
Palletizing operation conditional files cannot be saved even if a job in which palletizing
move instructions (PMOVJ, PMOVL) are registered is saved by an independent job
(JBl).
Only when it is saved by a related job (JBR), palletizing operation conditional file can
be saved as conditional file data.



(4) Error/Alarm

In the palletizing function, the following errors or alarms may occur.

- Error
Cod;T Error Contents Corrective Action
I
1110 1 Data setting disabled. Change the set value so as to secure position file area.
L
+ Alarm
Code {[ Alarm Contents Corrective Action
3560 ] Palletizing operation Register a palletizing operation conditional file again from
l[ conditional file fault floppy disk, etc.
3570 i Palletizing operation
' instruction execution Arrange instruction execution conditions.
| fault




3.3 HANDLING DIAGNOSIS FUNCTION

(1) Catch confirm timer function

f———<0peration on Operator’s Panel)—ﬁ

B (-

DispP

O

I job ,l File ﬁuggnoss] STACK DIS‘PI

SRRRRDEE

YN

PPLIDG
@@ F2 |[F3 ][ Fa | Fs |[D]
N
(HANDLING
1 UNOBSERVED TIME FOR HAND1 0.0sec
| (0~25.5)
UNOBSERVED TIME FOR HAND2 0.0sec
‘ (0~25.5)
’ Se!dai[ [ I
|

{Description>

Depress key.

Depress -EEF soft key

[ > ] key

Depress LAPPLI-DGN | o key
'

The following display will appear.

If the hand needs to be more tightened,
set the required time.

(The initial value is “0.")

* If the time is set at 0;

— 1 the catch check input is checked im-

_/

mediately after outputting the catch
instruction.

* If the time is set at other than 0;
the catch check input is checked
after a preset time after outputting the
catch instruction.

@ If the time is designated by the hand close instruction (HAND1 ON T=1.00), the check in-
put is checked after the time registered in the instruction.



(2)

Error check process by concurrent 1/0O ladder

User Alarm No.

Description

Action

Alarm 2010 HAND1 CATCH ERROR: Check again the catching force of the
Occurs if the once output catch check is workpiece.
canceled after HAND1 CATCH instruction ' Readjust the HAND1 CATCH CHECK
is output. ‘ instruction.

The workpiece may have fallen.

Alarm 2020 HAND2 CATCH ERROR: ‘ Check again the catching force of the
Occurs if the once output catch check is ‘ workpiece.
canceled after HAND2 CATCH ’ Readjust the HAND2 CATCH CHECK
instruction is output. . instruction.

The workpiece may have fallen.

Alarm 2030 HAND1 CATCH CHECK ERROR: | Readjust the HAND1 catch check.
Occurs if the catch check signal is not in- | If the catch check signal is not to be
put 3 seconds after HAND1 CATCH in- used, short-circuit input terminals 6TB-5
struction is output. and O V.

Aiarm 2040 HAND2 CATCH CHECK ERROR: Readjust the HAND2 CATCH CHECK in-
Occurs if the catch check signal is not in- | struction.
put 3 seconds after HAND2 CATCH in- If the catch check signal is not to be
struction is output. used, short-circuit input terminals 6TB-7

and O V.

Alarm 2050 HAND1 RELEASE CHECK ERROR: Readjust the HAND1 RELEASE CHECK
Occurs if the release check signal is not instruction.
input 3 seconds after the HAND1 RE- If the release check signal is not to be
LEASE instruction is output. used, short-circuit input terminals 6TB-6

and O V.
Alarm 2060 HAND2 RELEASE CHECK ERROR: Readjust the HAND2 RELEASE CHECK

Occurs if the release check signal is not
input 3 seconds after the HAND2 RE-
LEASE instruction is output.

instruction.

If the release check signal is not to be
used, short-circuit input terminals 6TB-8
tand OV.
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4, SEALING AND COATING

The sealing operation is described as an example.

4.1 REGISTRATION AND FUNCTION FOR SEALING STRAT INSTRUCTION

(1) Registration from teach pendant

Specify sealing start instruction by depressing key.

(Teach Pendant Display>

[ o J= [GIUINJOINIX[x] | | [ | |

Without condition No.: GUNON instruction

Condition No. (1 to 99)

registration
With condition No.: CALL instruction
registration

(CALL GUNON X X

(2) Registration from operator’'s panel

K——(Operation on Operator’s Panel)———ﬂ

=
EDIT =

Job name

Depress key and

In/0ut

Sequence

Device

l, Shift

:Samecondl

]l e [

aER

\

A\

GUNON

GUNOF

AQUT

(<[ F1

| F2

Il Fa | Fa ][ Fs [>]

N\

A9

[ insent|
soft key.

Depress soft key.

[ GUNON |
Depress soft key and

ey

GUNON instruction is registered.
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(3) Sealing start instruction (GUNON) function
Turns on the sealing nozzle GUNON instruction (output relay # 3047).

Turns on the WORK START instruction (special output relay # 5050), waits for the WORK
START RESPONSE (special input relay # 4050), and executes the next instruction when
the work start response turns on.

The work start response relay is checked when the GUNON RESPONSE input signal
turns on. If the GUNON RESPONSE signal is not to be used, short-circuit 6TB-8 and 0V

to keep the GUNON RESPONSE on constantly.

4.2 REGISTRATION AND FUNCTION FOR SEALING END INSTRUCTION

(1) Registration from teach pendant
Specify sealing end instruction by depressing key.

{Teach Pendant Display>
E:] = |G|Uﬂ\IIO|F]X|X] ] ] J ] | Without condition No: GUNOF instruction

Condition No. (1 to 99) With condition No: CALL instruction
registration
(CALL GUNOF X X)

Job name
(2) Registration from operator's panel
/——AOperation on Operator’s Paneh———\
(1] FE:DIT] = Depress key and
Lol soft key
L] '
Depress __D soft key.
In/0ut || Sequence|} Device Shift Famecond
HRIERIERDOEE
Y
Depress soft Key and
GUNON GUNOF AOUT key
GUNOF instruction is registered.
(e ]z (s Ifea J{Fe o] !
\ \




(3) Sealing OFF instruction (GUNOF) function
Turns off the sealing nozzle GUNON instruction (output relay # 3047).
Turns on the WORK COMPLETE instruction (special output relay # 5051), waits for the
WORK COMPLETE RESPONSE (special input relay # 4051) and executes the next in-
struction when the WORK START RESPONSE turns on.

The WORK COMPLETE RESPONSE relay turns on immediately after WORK COM-
PLETE instruction is output.

The GUNON instruction is controlled so that it seli-holds when the WORK START in-
struction turns on, and turns off when the WORK COMPLETE instruction turns on.

If the work is stopped before completion, the GUNON instruction also turns off. If
the operation is restarted later, the GUNON instruction turns on from that position, to
allow the work to be continued. However, the work cannot be continued if the “WORK
ABORT PROCESS" specification in the diagnosis display is set to disconnect the work
(the initial setting is “"KEEP").

The work also can not be continued if job editing, job call, cursor operation, or back
operation is performed after work is stopped.

WORK CONTINUATION
WORK START INST. WORK END INST. DURING SEQUENCE PROHIBIT SPECIFICATION
— | —H {1 —H (©O——| GUNON SECTION
SELF-HOLD
| —.
' WAITING UNTIL
STEP CYCLE  GUNON SECTION INTRF. IS OFF o
rg il + © GUNON CONDITION 1
STEP-HOLD (OPERATION CYCLE)
J L
H (6TB-7) OPERATING IN
TEACH MODE CHECK MODE  INJECTION PROHIBIT NORMAL SPEED
—— A +F - —(©)>———GUNON CONDITION 2
GUNON CONDITION | GUNON CONDITION 2 (MODE)
= {] —(@)———GUNON INSTRUCTION
WORK START INST. GUNON RESPONSE (6TB-8)
Il { |— O WORK START RESPONSE
WORK COMPLETE INST. .
fl O WORK COMPLETE RESPONSE




(4) Apply inching operation from the teach pendant

Operate as follows to check the applying amount from the teach pendant. OUT 63 is re-
served for the apply inching instruction.

K————<Operation on Teach Pendant>———\ {Description>
. " + Injection (GUNON) instruction turns on
OUTPU ON
when and O+N keys are
{} depressed.

lojufT] | T6[3] [o[N] [ ] @Whenand o | keys

® are released, the instruction turns off.
. y

4.3 SETTING AND REGISTERING APPLYING CONDITIONS

When the applying conditions are to be controlled by the analog output (14V), check that
the EW02 PC board is mounted, and perform the following operation.

(1) Setting and registration from the teach pendant
Specify the analog condition output by using I f-2 I or | f-3 | key.

[ 2 ] = [AloJu[T]z][1] [ Ix]. IX[X] = AOUTAO #1 X.XX

[ —

Analog output Output data (V): instruction is registered.
Condition #1

Setbyusing | Jy | OF | orr | Kkey.

[ ] o [aloJu]T[E][2] | [X[ IX[X] = AOUTAO #2 X.XX

Analog output Output data (V) instruction registered.
condition #2

Set by using *o | or ofFr | key.
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(2) Registration from operator’'s panel

/—————<0peration on Operator's Panel)———x

In/0Out || Sequencef{| Device Shift Samecond]
[<][F][F2][F3 ][ Fa][Fs ][]

\@\

GUNON

GUNOF

[ AOUT

BG

I[F2][F3] F4@| Fs ][>
\ \

Depress key and

[_Insert ]
soft key.

Depress soft key.

AOUT
Depress E soft key.

AOUT instruction is registered.
AOUT AO #1 X. XX

input by DATA (digit) key, and

depress key.




4.4 ANALOG OUTPUT FUNCTION CORRESPONDING TO SPEED

The sealing or painting operation is executed by a manipulator, the discharge must be
varied corresponding to manipulator operation speed to keep the application thickness,
such as sealing conpound.

If you use this function, however, the resetting of analog command value is not necessary
to correspond to manipulator operation speed when the discharge is controlled by analog
command value from manipulator. Drastically reduces programming time.

4.4.1 Description of Function
Fig. 4.1 shows analog output voltage character at this function execution.

ANALOG OUTPOT
VOLTAGE (V)

SET VOLTAGE

OFFSET
VOLTAGE

BASIC SPEED
MANIPULATOR SPEED (mm/s)

Fig. 4.1 Analog Voltage Character when using Analog
Output Function Corresponding to Speed

To use this function, the data, offset voltage, basic speed and analog output voltage, should
be set in advance.

+ Offset voltage : Analog voltage when the manipulator speed is “0”.
+ Basic speed: Basic speed for manipulator when outputting set-voltage.
+ Set-voltage : Outputting voltage at basic speed.

@ 1. If analog output voltage corresponding to speed exceeds £ 14.00V, it
® is restricted within+14. 00V.

2. In the analog output function corresponding to speed, linear speed in motion is calcu-
lated in accordance with control point moving amount. Therefore, when the manipulator
operates at a high speed, linear speed is not stable even in the constant speed area.
To make analog output stable in the constant speed area, when this function is used, the
speed control method can be changed by setting the following parameter.

Parameter SC289: Accel/decel process designation for each function
0: Standard
1: Other than standard

Use this function after changing the above SC289 setting to “1".



4.4.2 Instruction

Analog output corresponding to speed should be added to the basic speed in AOUT com-
mand.

{Format

AOUT (Analog output (Analog voltage) [Basic speed]
terminal No.)

(Example)
AOUT AO#1 10.00[V=200. 0]

@ If the basic speed is omitted, analog output is constant.
o

(Setting method>

_——< Operation on Operator's Panel >ﬁ {Description>
EJ Set output terminat and output voltage of
AOUT command by using conventional
method.
.
After setting output voltage, depress
ot o
v
l<] “ F1 H?Z ] F3r\| F‘dl F5 ”E] Then, input the basic speed.

N VA Y,

@ The registration and alteration of basic speed cannot be executed on
teach pendant.
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/———< Operation on Operator’s Pane|>—————\

4.4.3 Offset Voltage Setting
Set offset voltage on analog output display for diagnostic display.

(Setting method>

0
DISP
&)
==> Select display menu.
Job Position File Diagnosis || Master
BRRERREE
A
Page | ({ Page T 1| UNIV.IN [umv OUT|[ RAPID IN

\

FRRRRE %

4 times

APPLI DGN ANALOG OUT)

Slr e e e s )

N

<Description>

Depress key.

soft key.

Depress

Depress [__> ] key four times.

ANALOG OUT

soft key.

Depress

This display will appear.

ANALOG OUTPUT

OUT PORT AOUT1 AOUT2 AOUTS AOUTH4
OUT VOL.(V) —10.00 —14.00 -10.00 —14.00
REF. VOL (V) 0.00 0.00 0.00 0.00
CONTROL SPD RATIO SPD RATIO FIXED SPD RATIO
OFFSET VOL (V) 0.00 0.00 0.00 0.00
STND. SPD 1200.0 1500.0 * Xk k 1500.0

ACTUAL SPD  100.0(mm/s)

APPLI DGN ANALOG OUT
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{Operation on Operator's Panel> {Description?

l;Dn., Depress key on this display.
O\
"
6] -I Set the cursor to offset voltage data to
AN be aitered.

V="

Data chg
Depress soft key.

Data chg ]

EOOODGEE

The offset voltage will be aitered.

4.4.4 Description of Operation

(1) Output character at each polarity
The polarity of each output terminal (AO # 1 to AO # 4) can be set by WE parameter
setting. For the parameter, see Table 4. 1.

Table 4.1 WE Parameter

Parameter Output Terminal Contents of data
WEQ00 AO#1
0: Bipolar
WEOQ1 AQO#2
1: Positive
WEQ2 AO#3
2: Negative
WEO03 AOH4




Figs. 4.2 to 4.4 show the output character for each porarity when job of example is ex-
ecuted at offset voltage setting —10V.

(Exampile 1)
Output Voltage (V)
Jobs
Bipolar Negative Positive
MOV] V]=50.0
AOUT AO#17.00 V=150.0 7.00 —7.00 7.00
MOVL V=500 —4.33 —433 4.33
MOVC V=100.0 1.33 —1.33 1.33
MOVC V=100.0 1.33 —1.33 1.33
MOVC V=1000 1.33 —1.33 1.33
MOVC V=200.0 12.67 —12.67 12.67
ANALOG VOLTAGE (V) MANIPULATOR SPEED (mm/s)
100 150 200
14
\ -
2 -7

—2 —14
100 150 200

MANIPULATOR SPEED (mm/s) ANALOG VOLTAGE (V)

Fig. 4.2 Positive Character Fig. 4.3 Negative Character

ANALOG VOLTAGE (V)

]
14
7
4
—92 100 150 200
—4
-7
—10
MANIPULATOR SPEED (mm/s)

Fig. 4.4 Bipolar Character
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(2) Conditions of execution, interruption, and continuous operation for analog output func-
tion corresponding to speed

(a) Execution condition

After executing AOUT command with basic speed, this function is executed during arc
interpolation (MOVC) or linear interpolation (MOVL) operation.

This function is executed in playback operation and next operation; it is not ex-
ecuted in jog operation.

(b) Interruption condition

Interruption Condition interrupted Output Terminal

After the manipulator is stopped, edit | All output terminais are interrupted, analog voltage preceed-
operation is executed. ing interruption is output constantly in each output terminal.

AOUT command without basic speed is | Only output terminal set by AOUT command is interrupted,
executed. and analog voltage set by AOUT command is output con-
stantly.

@ When conditions other than the conditions above exist, analog output
® function correspondence to speed is continued.
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(3) Relationship between manipulator speed including accel/decel speed and analog out-
put value : )

(Example 2) Offset voltage is set at —2V.

MOVL V=200.0 --eevevrrersennees @
AOUT AO#1 10.00 V=200.0
MOVC V=150.0 ++--crrevrveeeeee- @
MOVC VR=20.0

MOVC V=150.0

MOVL V=180.0 ----rcrrrerrreeees @

MOVL

® (at control speed 180mm/s)
AOUT AOH1 10.0 eveeeeerens @

(3 (at control speed 100mm/s)
.................. @

Fig. 4.5 shows variation of analog voltage correspondence to accel/decel speed when jobs
in example 2 are executed.

ANALOG VOLTAGE (V)

ANALOG VOLTAGE
---------- SPEED

SPEED

(mm/s)
10
os () ©
- N

s\ 7 ® 6
7 4

150

100

TIME (1)
Fig. 4.5 Variation between Accel/decel Speed of
Manipulator and Analog Voltage

Manipulator speed contains a few errors due to output correspondence
to operating speed. When the attitude angle is specified, the output
® corresponds to absolute speed of control point at that time.
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4.5 LIST OF OPERATION ON TEACH PENDANT

key Contents

o Registration of GUNON or CALL GUNONX X instruction
-0 » (reserved job name)

= Registration of GUNOF or CALL GUNOFX X instruction
fet1 (reserved job name)

For analog condition output #1:
= Registration of AOUT #1 XX instruction
(data)

For analog condition output #2 .

T3 Registration of AOUT #2 XX instruction
(data)
Instruction of coating inching (OUT63)
O~ : . . . .
outeut while and O+N keys are depressed, the relay (GUNON inst.) which is set in

|

parameter SC220 is turned on.
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4.6 SEALING DIAGNOSIS FUNCTION

(1) Setting the “WORK ABORT PROCESS” specification
if the sealing work (while the GUNON instruction is on) is stopped before completion, the
GUNON instruction also turns off.
Specify whether to continue the GUNON instruction upon restart, as follows.

ﬁ——<0peration on Operator’s Panel>—ﬁ (Description>
0 (- Depress key.

Depress soft key.
Job Position File ’Dlagnosw STACKDISFJ @ If soft key is not
displayed, depress [ D] key.
[<][F1 |[F2][F3 ][ Fa Fs ][]

APPLI. DGN
Depress soft key.
IAPPL) DGN| [

Liltﬂrl{_d@[ﬂil@

The following display will appear.

SEALING The initial setting in the sealing applica-
WORKING A [E tion is “KEEP”, so the work is continued
| (KEEP/RELEB:)SF; PROCESS when restarted after stopping.
; Set "RELEASE” by the soft
| key in this display, if the work is not to
f—— — — — be continued.
| Setdata o [ I 4! J i
]
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(2) Error check process by concurrent 1/O ladder

User Alarm No. Contents ' Action

Alarm 2010 APPLYING ERROR: Determine the reason for the error, and

This alarm occurs when the applying error | remove the cause.

input signal turns on.

Alarm 2020 GUNON RESPONSE ERROR: ‘ Determine why the GUNON RESPONSE
This alarm occurs if the GUNON RE- : signal does not turn on.

If the GUNON signal is not to be used,
short-circuit 6TB-8 and 0V, to keep the

SPONSE input signal does not turn on 3.0
seconds after the GUNON instruction

turns on. signal always on.

4.7 PAINTING RECIPROCATE FUNCTION

This function is used for easy operation of teaching of simple painting work such as net
painting.

In this function, painting reciprocate conditions (amplitude, speed, etc.) are registered in
the reciprocate conditional files (16 sheets) and reciprocate is performed by automatic
creation of operation data according to the specified reciprocate conditional file contents at
execution of reciprocate instruction (RMOV).

(1) Instructions
Reciprocate instructions

RMOV RCP#01 RF
L L———Reciprocate execution coordinate designation

Reciprocate conditional file No. designation

Reciprocate instruction

This instruction repeats incremental value moves, calculating incremental value accord-

ing to the data file contents, without having any position data. (Same motion as IMOV re-

peat)

* Reciprocate execution coordinate designation
Specifies in which coordinate system the reciprocate conditional file is executed.
Base, robot, tool or user coordinate (1 to 8) can be selected.

* Reciprocate conditional file No. designation
Conditional file No. to execute the RMOV instruction is specified (1 to 16).
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(2) Contents of reciprocate conditional file

Reciprocate Cond.
Reciprocating Condition File (FILE NO.: 16)
Pattern : Rect. Recipro times . 15
Amp-direction : X Pitch-direction Y
Full Amplitude : 500.000mm Full Amplitude : 300.000mm
Speed : 900cm/min Speed : 9000cm/min
Start timing : Ampli. End timing : Ampli.
Times of paint 0 3 Painting Pause . Use
GUN Orient : Use Pause distance : 10.000mm
Speed (VR) : 180.0deg/sec PL-Function : Non use
[Page ¢ | [ Paget ] [ Recipo | [ ] [ Weaving |

Fig. 4.6 Reciprocate Conditional File
(8) Description of data

+ Motion pattern
Rectangular or triangular can be selected for reciprocate motion form.

-+ Amplitude/pitch
Direction, moving amount and moving speed can set independently.

- Starting/ending direction designation
Condition for phase matching when reciprocate motions with different condions are per-
formed continuously are specified.
As described below, when amplitude is to be changed during reciprocate, set each
condition in the conditional file and register the reciprocate instruction.

[Example]
RMOV RCP#01 TL
RMOV RCP#02 TL
Reciprocate conditional file 1
Start timing : Ampli. End timing: Ampli.
Reciprocate conditional file 2
Start timing : Pitch  End timing: Ampli.

—me————-—— = = =

CONDITIONAL FILE#01 CONDITIONAL FILE#02
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* Times of paint
Sets how many times motions in the amplitude direction are repeated when a rectangu-
lar wave is specified. For example, when 3 is specified, painting in rectangular wave-
form as shown in the following diagram is performed three times in the amplitude direc-
tion before pitching motion starts.

* Painting Pause
Sets when paint is to be cut off at both ends while moving in the amplitude direction
during reciprocate execution.
When “Use” is specified: GUNOFF status is entered in the section where both ends
while moving in the amplitude direction and the pitching motion section.
When “Non use” is specified : GUNOFF status is entered in the pitching motion section
without any conditions.

* Gun Orient
When “Non use” is specified, gun position at reciprocate starting point is held.
When “Use” is specified, outward amplitude motion position is instructed in reference
point No. 5 (REFP5) and homeward amplitude motion position is instructed in reference
point No. 6 (REFP6). Gun can be changed during pitching motion.

« PL-Function
O (none) to 4 (sets) or “Non use” can be specified.
When “Non use” is specified, the same motion as normal move instruction [CONT] is

performed.

RECTANGULAR
L IPITCHI
—r— ""‘l (i i i Hi i
I T A
AMPLITUDE | 4 i 1 i i m
i i 1l |iz i :::
i it iii i i iii PAINTING 3 TIMES
m i n i ! h
bt i i h i i
in Wi it
i i iii " iii "
ii i i i tiy it
il i i s i i
i i iii i i i
noomoonoomoon
i i i i i i
i i f Vi 11 I
i i i i i i i
TRIANGULAR
] 'A\ l“ "‘\
” “\ I“ ! \'\
[ oy LR
.i . ! ". ,‘l "\
AMPLITUDE roA N Y
,‘I \ ] \\_ i \
H 3 ‘,' |‘ ! ]
i Vo — '
; L ‘\ f '
; vy ! '
J_il Y v \
| PITCH
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[Limit conditions at reciprocate in triangular waveform]

The following is the limit conditions for triangular waveform setting :

+ Position change control is not performed (disregarding file conditions).

+ Recoating is not possible (disregarding file conditions).

« Amplitude direction is applied for moving speed.

- Start/end motion direction is not specified (disregarding file conditions).

(3) Outline of Operation

Reciprocate instruction can check each position and motion by using the teach pendant
[ BWD ] and[ FWD |keys as well as normal moving instructions.

NOTES: 1. Since this instruction does not have any position data, no position can be corrected.
2. This instruction can be used together with TCP or PMT function. However, speed
override or speed correction by using TRT function is not possible.

(4) Error/Alarm

The following alarms may occur in the reciprocate function :

Code Alarm Contents Corrective Action

3550 | Reciprocate conditional

file fault Set the reciprocate conditional file again.

3580 | Reciprocate instruction

execution fault Arrange the instruction execution conditions.
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5. LASER CUTTING
5.1 REGISTRATION AND FUNCTION FOR LASER ON INSTRUCTION

(1) Registration from teach pendant
Specify cutting start instruction by depressing key.

(Teach Pendant Display>

[ -0 | = [LIA[SIEIR[OIN] T [ [ [ ] Without condition No:
LASERON instruction registration.

[LTS[R]OINIx]x] [ [ [ ] ]  Withcondition No:
T CALL instruction registration
Condition No. (1 to 99)

(CALL LSRON X X)

Job name
(2) Registration from operator's panel
/—AOperation on Operator’s Panel»——\
0= EDIT
@T and Depress key and
e
g depress soft key.
Depress _ soft key.
In/0ut || Sequence|] Device Shift Famecond
EDRDOEE
O
Depress soft key and
LASERON( | LASERQF AQUT l
-
L<]_H Fi(F2|[F3 ][ Fa][Fs ”E LASERON instruction is registered.
N
- J
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(3)

Laser ON instruction (LASERON) function
Turns on the LASERON instruction (output relay # 3087).

Turns on the WORK START instruction (special output relay # 5050), waits for the WORK
START RESPONSE (special input relay (# 4050), and executes the next instruction when
the WORK START RESPONSE turns on.

The work start response relay is checked when the LASERON RESPONSE input sig-
nal turns on. If the LASERON RESPONSE signal is not to be used, short-circuit 6TB-8
and 0V, to keep the laser “on” response on constantly.

5.2 REGISTRATION AND FUNCTION FOR LASER OFF INSTRUCTION

(1

) Registration from teach pendant

Specify laser off instruction by depressing key.

(Teach Pendant Display>

-

i1 | o [LIA[S[EIR][O]F[ [ [ [ T | Without condition No:

LASEROF instruction registration

[LIsz[orp]i]iJ T"TTT]  Wwith condition No:

L . o
Condition No. (1 to 99) (cc:: ALLL'E?;“(;:f; ;f)g's"atm"

Job name
(2) Registration from operator's panel
r——%Operation on Operator’s Panel)———\
a and Depress key and
EDIT 7]
® Cimssrt ]
depress }% soft key.
Device
in/0ut |{Sequence |l Device Shift lSamecond Depress soft key
HBRRREREE
e
Depress _ ROF < ott key and
LASERON | | LASEROF AOUT
-
LASEROF instruction is registered.
F1 || F2 || F3 || F4 || F5
[<] or EEE
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(3)

Laser OFF instruction (LASEROF) function
Turns off the LASEROF instruction (output relay # 3087) of the laser power source.

Turns on WORK COMPLETE instruction (special output relay # 5051), waits for the
WORK COMPLETE RESPONSE (special input relay # 4051), and executes the next in-
struction when the WORK START RESPONSE turns on.

The WORK COMPLETE RESPONSE relay turns on immediately after the WORK
COMPLETE instruction is output.

The LASERON instruction is controlied so that it self-holds when the WORK START in-
struction turns on, and turns off when the WORK COMPLETE instruction turns on.

If the work is stopped before completion, the LASERON instruction also turns off. If
the operation is restarted later, the LASERON instruction turns on from that position, to
allow the work to be continued. However, the work cannot be continued if the “WORK-
ING ABORT PROCESS" specification in the diagnosis display is set to “RELEASE” (the
initial setting is “KEEP").

The work also can not be continued if job editing, job call, cursor operation, or back
operation is performed after work is stopped.

WORK CONTINUATION
WORK START INST. WORK END INST. DURING SEQUENCE PROHIBIT SPECIFICATION
| —F it — O LASERON SECTION
SELF-HOLD
—11
' WAITING UNTIL
STEP CYCLE LASERON SECTION INTRF. IS OFF
H— —t H— —(©)——{ LASERON CONDITION 1
STEP-HOLD (OPERATION CYCLE)
S LASERON OPERATING IN
TEACH MODE CHECK MODE PROHIBIT(6TB-7) NORMAL SPEED
—H— —4f— —HF —t = LASERON CONDITION 2
LASERON CONDITION 1 LASERON CONDITION 2 (MODE)
— — { —© LASERON INSTRUCTION
WORK START INST. LASERON RESPONSE (6TB-8)
— | - 'Q) WORK START RESPONSE
WORK COMPLETE INST.
1} O WORK COMPLETE RESPONSE



5.3 SETTING AND REGISTERING LASER CUTTING CONDITIONS

When the cutting conditions are to be controlled by the analog output (£ 14 V), check that
the EW02 PC board is mounted, and perform the following operation.

Setting and registration from the teach pendant

(1)
Specify the analog condition output by using the or key.

[12 | = [aJoJulT[z[1] [ [x]. [X[x] = AOUTAO #1 X.XX
instruction is registered.

Analog output Output data (V):

condition 1 Set by using| oy [or| or¢ [Key.
-3 | = [AJoJulT[F][2] | [x]|. [x]x] = AouTAO #2 X.XX
instruction is registered.

Analog output  Output data (V):
condition #2

Set by using| o lor] o [key.




(2) Registration from operator's pane!

/——<Operation on Operator’s Panel)————ﬂ

H (= Depress key.
EDIT
2
Depress soft key.
in/0ut || Sequence Device Shift lﬁlecongl
[<Ce e [rsFe (75 o)
\ \
' Depress soft key, and depress
LASERON | | LASEROQF AOUT I key
AOUT AO#1 X. XX instruction is registered.
(<[ [F2 |[F3 ][ Fa [ s ][>>] f |
\ ‘\ Input by DATA (digit) keys.

N _/

5.4 LIST OF OPERATION ON TEACH PENDANT

key Contents

Registration of LASERON or CALL LSRONX X instruction
(reserved job name)

=) 1 Registration of LASEROF or CALL LSROFX X instruction
1 (reserved job name)

For analog condition output $#1:
',:_ 2 Registration of AOUT #1 X X instruction
(data)

For analog condition output $2:

a

f+3 Registration of AOUT #2 XX instruction
(data)




5.5 LASER CUTTING DIAGNOSIS FUNCTION

If the cutting work (while the LASERON instruction is on) is stopped before completion, the

LASERON instruction also turens off.

Specify whether to continue the LASERON instruction upon restart, as follows.

4 )
B =
DispP
®)
Job Position File Diagnosis | | STACK DISP
EDNERREE
\ \
APPLIDGM 17 ]
ERREREE
\ N\
[ LASER CUTTING :
| WORKING ABORT PROCESS |-
' (KEEP,/RELEASE) |
] ]
! #
|
!ﬁewata( ' | I j . ! ; i ]
N Y,
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{Description>

Depress key.

Depress

soft key.

APPLI.DGN

If soft key is not
displayed, depress [ D] key.

Depress

®

soft key.

The initial setting in the laser cutting ap-
plication is "KEEP”, so the work is con-
tinued when restarted after stopping.

“ " -_Set data
RELEASE
soft key in this display, if the work is not

to be continued.

Set by the



(2) Error check process by concurrent I/0 ladder

User Alarm No. Contents Action
Alarm 2020 LASERON RESPONSE ERROR: | Determine why the LASERON RESPONSE
|
This alarm occurs if the LASERON RE- : signal does not turn on.
SPONSE input signal does not turn on 3.0 If the LASERON signal is not to be used,
seconds after the LASERON instruction short-circuit 6TB-8 and OV, to keep the
turns on. | signal always on.
!
i
i
Alarm 2030 NOZZLE SHORT-CIRCUIT: | Correct the teaching so that the nozzle
This alarm occurs when the nozzle ‘ does not touch the workpiece. If the
touches the workpiece to turn on the noz- teaching has no problem, determine why
zle short-circuit input signal. ‘ the workpiece and the nozzle touched
} each other, and remove the cause.
|
|
Alarm 2050 LASER ERROR: . Determine why the laser error occurred,
Indicates that the laser power source has | and remove the cause.
failed. This alarm occurs when the laser
error input signal turns on. |




6 PLASMA CUTTING
6.1 REGISTRATION AND FUNCTION FOR ARC ON (ARCON) INSTRUCTION

(1Y Registration from teach pendant

Specify plasma start instruction by depressing key.

{Teach Pendant Display>

R

[AIR[CTO[NIX[xT [ T [ [ ]

{21 Registration from operator's panel

Condition No. (1 to 99)

ﬁ< Operation on Operator's Panel >-——\

g
EDIT -
In “Qut || Sequence Device [ Shitt ”?ameco;}
S eIFEF ] o)
X
ERRRnEE
\ \
\_
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Without condition No: ARCON instruction
registration

With condition No: CALL instruction
registration
(CALL ARCON X X)
“Job name

Depress key and
_ soft key.

Depress soft key.

ARCON
Depress soft key

and key.

ARCON instruction is registered.



(3} Arc "ON” instruction (ARCON) function
Turns on the PLASMA ARCON instruction (output relay # 3087).

Turns on the WORK START instruction (output relay #5050) , waits for the WORK START
RESPONSE (special input relay ( ¥ 4050), and executes the next instruction when the
WORK START RESPONSE turns on.

The WORK START RESPONSE relay is checked when the ARCON RESPONSE input
signal turns on. If the ARCON RESPONSE signal is not to be used, short-circuit 6TB-8
and 0V, to keep the ARCON RESPONSE on constantly.

6.2 REGISTRATION OF ARC OFF (ARCOF) INSTRUCTION

{1/ Registration from teach pendant

Specify ARCOF instruction by depressing key.

(Teach Pendant Display>

- [A[R IC]O[F LX[XJ i | ] ] j Without condition No: ARCOF instruction
= registration
Condition No. (1 to 99) With condition No: CALL instruction

registration
(CALL ARCOF X X)

Job name
2 Registration from operator’s panel
(——< Operation on Operator's Panel>ﬁ
o [c - Depress key and
EDIT - [F1 |
® L] soft key
'
Depress __e soft key.
In Qut |l Sequence|{ Device “ Stutt Samecond
ERRRDREE
ARCOF
Depress 2] SOft key
ARCON || ARCOF 1 AOUT —] and key.

ARCOF instruction is registered.

[<][F1 |[F2 [ F3 ][ Fa [Fs ][]
X




(3) Arc OFF instruction (ARCOF) function
Turns off the plasma arc “on” command (output relay # 3087).

Turns on the WORK COMPLETE instruction (special output relay # 5051), waits for the
WORK COMPLETE RESPONSE (special input relay # 4051), and executes the next in-

struction when the WORK START RESPONSE turns on.

The WORK COMPLETE RESPONSE relay turns on immediately after the WORK COM-

PLETE instruction is output.

The ARCON instruction is controlled so that it self-holds when the WORK START in-
struction turns on, and turns off when the WORK COMPLETE instruction turns on.

if the work is stopped before completion, the ARCON instruction also turns off. If the
operation is restarted later, the ARCON instruction turns on from that position, to allow the
work to be continued. However, the work cannot be continued if the “WORKING
ABORT PROCESS” in the diagnosis display is set to disconnect the work (the initial set-

ting is “KEEP").

The work also can not be continued if job editing, job call, cursor operation, or back

operation is performed after work is stopped.

ARCON SECTION

ARCON CONDITION 1
(OPERATION CYCLE)

ARCON CONDITION 2
(MODE)

ARCON INSTRUCTION

WORK CONTINUATION
WORK START INST. WORK END INST. DURING SEQUENCE PROHIBIT SPECIFICATION
|L i 1l LA Io\
1 AT 1 AT &
SELF-HOLD
J L
H WAITING UNTIL
STEP CYCLE ARCON SECTION  INTRF. IS OFF
iy 4 J p 4 fo\
Al 1 AT A\\/J
SELF-HOLD
] L
! ARCON PROHIBIT OPERATING IN
TEACH MODE CHECK MODE (6TB-7) NORMAL SPEED
() 4 [P 4 [y 4 Il (&)
Al 1] Al L o/
ARCON CONDITION 1 ARCON CONDITION 2
| 11 fo\
' — —C)
WORK START INST. ARCON RESPONSE (6TB-8) ~
i} — | —0
WORK COMPLETE INST.
11 Fgn N
H —\/

WORK START RESPONSE
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WORK COMPLETE RESPONSE




6.3 SETTING AND REGISTRERING THE PLASMA CUTTING CONDITIONS
When the injection conditions are to be controlled by the analog output (£14V), check that
the EW02 PC board is mounted, and perform the following operation.

(1) Setting and registration from the teach pendant
Specify the analog condition output by usingthe | -2 | or | 1-3 | key.

2 )= ROLAENT T XL IX[x] = AOUT A0 #1 X. XX

instruction is registered.

Analog output Output data (V):

nditi 1 . _
Co on & Set by using O+N or|{ or¢ |Kkey.

= [AJOJU[T[E[2] | [X[ [x[x] & AOUT AO #2 X. XX

—_— instruction is registered.
Analog output Output data (V):
Condition #2 .
# Set by using| [ |or| J7 |Key.




(2)

/—————<Operation on Operator’s Panel)———\

Registration from operator’s panel

B = o
EDIT
&
In/Qut ||Sequence Devi] ShiﬂJ lﬁme conﬂ‘
) e 7 s o]
\ A\
LASERON| | LASEROF [ AOUT
[<][F1][F2][Fa|[Fa] Fs “E\
\
e _/

Depress key and

[
soft key.
[ Device ]
Depress soft key.
[ aouT |
Depress soft key, and

depress key.

AOUT AO # 1 X. X X instruction is
registered. t
input by DATA (digit) keys.

6.4 LIST OF OPERATION ON TEACH PENDANT

key Contents
Registration of ARCON or CALL AIRCONX X instruction
0 (reserved job name)
Registration of ARCOF or CALL ARCOFX X instruction
f-1 (reserved job name)
For analog condition output #1:
fe2 Registration of AOUT #1 XX instruction
(data)
e For analog condition output #2:
(=]
|13 Registration of AOUT #2 X X instruction

(data)
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f————<0peration on Operator’s Pane|>———\

6.5 PLASMA CUTTING DIAGNOSIS FUNCTION

(1) Setting the work continuation specification
It the cutting work (while the ARCON instruction is on) is stopped before completion, the

ARCON instruction also turns off.
upon restart, as follows.

o
DISP
%)

Job Position File ”Dlagnosq STACK msp]

[<][F |[F2][Fs ]| F4(>“ Fs [
%

1
APPL! .DGN! J
—d

@]Lﬂ%@l 3 | Fe JLFs o]
\ \

PLASMA CUT / SPRAY

(KEEP/RELEASE)

WORKING ABORT PROCESS

[seana | | [ [ ]I

Specify whether to continue the ARCON instruction

{Description>

Depress key.

Depress soft key.

APPLI. DGN
Depress soft key.

@ if soft key is not
e displayed, depress (D] key.

The initial setting in the plasma cutting
application is “KEEP", so the work is
continued when restarted after stopping.

Set “RELEASE"” by the soft

key in the above display, if the work is
not to be continued.



(2) Error check process by concurrent 1/0 ladder

User Alarm No.

Contents

Action

Alarm 2020 ARCON RESPONSE ERROR: Determine why the ARCON RESPONSE
This alarm occurs if the ARCON RE- signal does not turn on.
SPONSE input signal does not turn on 3.0 ! If the ARCON signal is not to be used,
seconds after the ARCON instruction turns ] short-circuit 6TB-8 and 0V, to keep the
on. |' signal always on.
|
Alarm 2030 ARC SHORTAGE: } Determine the cause of arc shortage, and
!
This atarm occurs when the plasma arc remove the cause.
becomes short during the cutting work.
|
i
Alarm 2050 PLASMA POWER ERROR: | Determine why the error signal turned on,

Indicates that the plasma cutting unit pow-
er source has failed. This alarm occurs
when the plasma arc error input signal

turns on.

|
i
J

and remove the cause.




7

7.

(1

. MACHINING

1 REGISTRATION AND FUNCTION FOR WORK START INSTRUCTION

) Registration from teach pendant

Specify work start instruction by depressing key.

(Teach Pendant Display>

= [T[oJoILJOIN[x[x] | [ T ] Without condition No.: TOOLON instruc-

Condition No. (1 to 99)

(2)

Registration from operator’s panel

tion registration

With condition No.: CALL instruction
registration
(CALL TOOLON X X)
“Job name

/———<Operation on Operator’s Panel>————-\

4 o
e

in/0ut || Seq Device Shitt lSamecondl

L E{FE s
X

TOOLON || TOOLOF AOUT

HEEaannE

Depress key and

soft key.

Depress soft key.

TOOLON
Depress soft key and

key.

TOOLON instruction is registered.
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/————<Operation on Operator’s Panel>——\

(3) Work start instruction (TOOLON) function
Turns on the TOOLON instruction (output relay ¥ 3047).

Turns on the TOOLON instruction {special output relay # 5050), waits for the WORK
START RESPONSE (special input relay # 4050), and executes the next instruction when
the WORK START RESPONSE turns on.

The WORK START RESPONSE relay turns on immediately after the WORK START in-

struction is output.

7.2 REGISTRATION AND FUNCTION FOR WORK COMPLETE INSTRUCTION

(1) Registration from teach pendant

Specify work complete instruction by depressing key.

(Teach Pendant Display>

[ ] = [rlofofLofFix]x] | [ [ |

———

Condition No. (1 to 99)

(2) Registration from operator's panel

= o O]

EDIT
®

In/0ut |]Sequence [[ Device Shitt lSamecondl

[a][F][re](rs [ra[Fs ][>)
\Q\

TOOLON {| TOOLOF AOUT

EJ@E%;LH&J[&J@
\ \

Without condition No.: TOOLOF instruc-
tion registration

With condition No.: CALL instruction
registration

(CALL TOOLOF XX)
Job name

Depress key and

%ﬁl soft key.

Depress soft key.

Depress TOOLOF _ soft key

and key.

TOOLOF instruction is registered.



(3) Work complete instruction (TOOLOF) function

Turns off the TOOLON instruction (output relay 3 3047) .

Turns on the WORK COMPLETE instruction (special output relay ¥ 5051), waits for the
WORK COMPLETE RESPONSE (special input relay # 4050), and executes the next in-
struction when the WORK START RESPONSE turns on.

The work COMPLETE RESPONSE relay turns on immediately after the WORK COM-
PLETE instruction is output.

WORK CONTINUATION PROHIBIT

WORK START INST.  WORK COMPLETE INST. ~ SPECIFICATION
1k - - {O——— WORK INSTRUCTION
SELF-HOLD

1L
1

WORK START INST. TOOL ON RESPONSE

1L
17

— |- {O)———| WORK START RESPONSE

WORK COMPLETE INST.

L
—} {O——— WORK COMPLETE RESPONSE
WORK INST. OPERATING

1} s (O——— DURING WORK

@ 1. The work instruction is controlled so that it self-holds when the WORK START instruction

turns on, and turns off when the WORK COMPLETE instruction turns on.

If the work is stopped before completion, the work instruction also turns off. The
work instruction does not turn off even when the manipulator stops, if the “WORKING
ABORT PROCESS"” specification in the diagnosis display is set for “KEEP”.

2. When the “WORKING ABORT PROCESS" specification is set for “RELEASE”", the work
instruction turns off when the manipulator stops, and does not turn on when the operation
is restarted. If the work instruction must turn off when the manipulator stops, and turn
on when the manipulator restarts, specify the “WORKING ABORT PROCESS” for
“KEEP", and change the output connection during work.
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7.3 LIST OF OPERATION ON TEACH PENDANT

key Contents

Registration of TOOLON (work start) or CALL TOOLONX X instruction
(reserved job name)

‘a Registration of TOOLOF (work complete) or CALL TOOLOFX X instruction
fe1 (reserved job name)

For analog condition output #1:

[

fo2 Registration of AQUT# 1 X X instruction
) (data)

) For analog condition output #2:
< Registration of AOUT# 2 X X instruction
(data)

7.4 MACHINING DIAGNOSIS FUNCTION

(1) Setting of work continuation specification
The work instruction can be specified to be turned off when the operation (while the work
instruction is on) is stopped before completion. Set “KEEP” to keep the state, and “RE-

LEASE” to turn off the work instruction.
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/——<Operation on Operator’s Panel)———\

1] =)

DISP

e

job Position File Jl Diagnosis| |STACK DISP,

(<(F][F2][F3 ] Fa \Fﬂ@

X

PPLIDGN j ]
R_Hi“\r\ls |[Fa ] Fa ]Fs o]
MACHINING
WORKING ABORT PROCESS
(KEEP,/ RELEASE)
[ setaaa | | L Bl I

{Description>

Depress key.

Depress soft key.

Depress soft key.

@ If soft key is not
@ Jdisplayed, depress [ D] key.

The initial setting in the machining ap-
plication is “RELEASE”", so work instruc-
tion is turned off if the manipulator is
stopped during work instruction.

If the work is to be continued, set

“" 2 > .
KEEP” by the soft key in this

display.



(2) Error check process by concurrent 1/0 ladder

User Alarm No.

Contents

Action

Alarm 2010

MACHINING ERROR:
This alarm occurs when the machining

error input signal turns on.

Determine why the error signal turns on,

and remove the cause.

Alarm 2020

TOOLON RESPONSE ERROR:

This atarm occurs if the TOOLON RE-
SPONSE input signal does not turn on 3.0
seconds after the TOOLON instruction

turns on.

Determine why the TOOLON RESPONSE
signal does not turn on.

If the TOOLON signal is not to be used,
short-circuit 6TB-8 and 0V, to keep the
signal always on.
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/———<Operation on Operator’s Panel>——x

8. GENERAL-PURPOSE USE

Application other than the previous arc welding, spot welding, handling, etc.

as general
8.1

(1)

application.

Registration from teach pendant

is operated

REGISTRATION AND FUNCTION FOR WORK START INSTRUCTION

Specify work start instruction by depressing key.

(Teach Pendant Display>

= [T[o[o[L[o[N[x[x] | | | |

(2)

Condition No. (1 to 99)

Registration from operator's panel

o S =
In/0ut ||Sequence|| Device Shift lSamecond'
ERRARREE
X
ERRRREE
X
- J
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Without condition No:
TOOLON instruction Registration
With condition No: CALL instruction
registration
(CALL TOOLONX X)
“Job name

Depress key and

|_Insert |

soft key.

Depress soft key.
TOOLON

Depress. soft key.

TOOLON instruction is registered.



(3)
Turns on the TOOLON instruction.

Work start instruction (TOOLON) function

Turns on the TOOLON instruction (special output relay # 5050), waits for the WORK
START RESPONSE (special input relay # 4050), and executes the next instruction when
the WORK START RESPONSE turns on.

The WORK START RESPONSE relay turns on immediately after the WORK START in-

struction is output.

8.2 REGISTRATION AND FUNCTION FOR WORK COMPLETE INSTRUCTION

(1)

Registration from teach pendant

Specify work complete instruction by depressing key.

(Teach Pendant Display>

r,..J . [TIO|O|L,O]F]X|><[ | ] TJ Without condition No: TOOLOF instruction

Condition No. (1 to 99)

(2)

Registration from operator’s panel

/—<Operation on Operator’s Panel>—————\

S N
EDIT
&
In/0ut |{Sequence || Device Shitt ISamecond‘

A=)

S]]

N

X

TOOLON || TOOLOF AOUT

[<][F1 ][F2 ] F3][Fa ][ Fs D]

\@\
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Registration
With condition No: CALL instruction
registration
(CALL TOOLOFXX)
Job name

Depress key and

soft key.

Device

soft key.

Depress

soft key.

Depress

TOOLOF instruction is registered.



(3) WORK COMPLETE instruction (TOOLOF) function
Turns off the work instruction.

Turns on the TOOLOF instruction (special output relay #* 5051), waits for the WORK
COMPLETE RESPONSE (special input relay # 4050), and executes the next instruction
when the WORK START RESPONSE turns on.

The WORK COMPLETE RESPONSE relay turns on immediately after the WORK COM-
PLETE instruction is output.

The work instruction is controlled so that it self-holds when the TOOLON instruction
turns on, and turns off when the TOOLOF instruction turns on.

If the work is stopped before completion, the work instruction also turns off. The work
instruction does not turn off even when the manipulator stops, if the “WORK ABORT
PROCESS" specification in the diagnosis display is set for “KEEP”.

When the “WORK ABORT PROCESS” specification is set for “RELEASE”", the work in-
struction turns off when the manipulator stops, and does not turn on when the operation is
restarted. If the work instruction must turn off when the manipulator stops, and turn on
when the manipulator restarts, specify the “WORK ABORT PROCESS” for “KEEP”, and
change the output connection so that the work instruction output is “KEEP”.

The work instruction is not specially assigned in the general application ladder.
Therefore, when the operation is to be controlled by the TOOLON, TOOLOF instructions,
change the output connection so that the work instruction is output to the used general
output relay.

WORK CONTINUATION PROHIBIT
WORK START INST.  WORK COMPLETE INST.  SPECIFICATION
1 AF +H —© WORK INSTRUCTION
SELF-HOLD
{}
WORK START INST.
X —O WORK START RESPONSE
WORK COMPLETE INST.
{} O WORK COMPLETE RESPONSE
WORK INST. OPERATING
|| [ }— O OPERATING
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8.3 LIST OF OPERATION ON TEACH PENDANT

key Contents
j Registration of TOOLON (work start) or CALL TOOLONX X instruction
-0 (reserved job name)
= Registration of TOOLOF (work end) or CALL TOOLOF X X instruction
L_1, (reserved job name)
P For analog condition output #1:
[ =]
fe2 Registration of AOUT #1 X X instruction
” (data)
= For analog condition output #2:
t+3 Registration of AOUT #2 X X instruction

(data)
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8.4 GENERAL-PURPOSE DIAGNOSIS FUNCTION

if the work (while the TOOLON instruction is on) is stopped before completion, the
TOOLON instruction also turns off.
Specify whether to continue the TOOLON instruction upon restart, as follows.

/——<Operation on Operator's Panel)————\ {Description>
(1] ‘c l Depress key.
DISP

B Depress soft key.
job Position File Diagnosis | JSTACK DISP]
[<][F J[F2][Fs ] Fa [ Fs ][]
)
Depress soft key.
PPLIDGP]I @ If soft key is not
displayed, depress [ D] key.
HARRERREE

N

The initial setting is “RELEASE", so the
GENERAL-PURPOSE USE work is continued when restarted after
WORKING ABORT PROCESS stopping.

(KEEP./ PELEASE) soft key

Set “KEEP” by the

in this display, if the work is to be con-
tinued.

(e | [ [ 10 L |
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1.0 INTRODUCGTION

The Motoman ERC / K-series robots contain many dedicated inputs and outputs
located on the /O03 board inside the ERC controller. The actual number and use of
some of them can change based on how the robot is configured and its application.
These dedicated inputs and outputs are useful for controlling and interfacing the
robot to external equipment. This manual discusses and shows example electrical
connections for some of these dedicated inputs and outputs. Some connection
points are located on terminal blocks, some on 50 pin Honda connectors and some
on both. Refer to the Motoman "ERC Controller I/O Structure" manual (479236-4)
for more information on inputs and outputs.

NOTE: The 50 pin Honaa connectors have both input and output connections. Most dedicated input
and output signals (EXTERNAL HOLD input or ARC START output) appear on the connector
CNO1 (01C). The common "+24 VU" appears on pins 44 through 46 on each connector. The
common "0 VU" appears on Pins 47 through 49 on each Honda connector.

1.1 GENERAL SPECIFICATIONS

* The ERC relay dry contact outputs are rated at 200 VAC/ 1/2 A or 48 VDC/
1/2 A.

* The transistor outputs are rated at 24 VDC/ 50mA (sinking).
* The transistor inputs are rated at 24 VDC / SmA (pull low to activate).

»  All transistor inputs and outputs must share a common DC ground connection
for proper operation.

» Isolation must always be provided from high voltage and from high frequency
electrical noise/interference.

* All changes made to the robot and/or system must be checked for proper
operation with the robot at slow speed.

NOTE: 1B designates a terminal block and CN designates a connector.

> DANGER!

Improper wiring can cause severe personal injury or death and
damage to the equipment! Only trained personnel familiar with
the robot manuals, electrical design and equipment
interconnections should be permitted to modify the system.

ERC Dedicated I/0 Guidelines Page 1 MOTOMAN
7/7/93 . 47923614

Rt



> DANGER!

All parameter modifications and I/0 modifications made to the
ERC controller will change the way the robot operates and can
cause severe personal injury or death, and damage to the robot.
This includes ERC parameters and NODES 1, 2 or 3. Recheck and
test all changes at slow speed.

> WARNING!

Do not apply any voltage to the robot input connections! This
will damage the input module and cause serious and costly
damage to the I/0 03 board.

> - CGAUTION!

Improper operation can damage equipment! Only trained
personnel familiar with the operation of this Motoman robot, the
operator manuals, the system equipment, options, and
accessories should be permitted to operate this robot system.

> CAUTION!

Improper connections can damage the robot! Check all
connections for proper voltages and currents before making
connections.

> NOTICE

Back up all your programs and jobs on a floppy disk whenever
program changes are made. A backup must always be made before
any servicing or changes are made to options, accessories or
equipment to avoid loss of system information, programs and
jobs.

ERC Dedicated /0 Guidelines Page 2 - MOTOMAN
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2.0 EMERGENCY STOP INPUT

The external emergency stop (E-STOP) input enables an external device such as a
normally closed EMERGENCY STOP button to put the ERC in an emergency
stop condition and turn the servo power OFF. When external emergency stop
devices are not connected to the ERC, these connection points must be connected
with a jumper wire.

There are two pairs of connection points for the external emergency stop input; one
pair is located on Terminal Block 1TB (1TB-3 and 1TB-4), the other is located on
the Honda Connector CNO1 (pins 42 and 43). Additional information about these
and other connection points can be found in the operator’s manual, operator’s
manual appendix, OP2 Key manual, and the maintenance manual.

Any number of external emergency stop devices can be connected to the ERC. The
jumper wire between 1TB-3 and 1TB-4 must be removed and the external

emergency stop devices must be hard-wired in series between 1TB-3 and 1TB-4 or
CNO01-42 and CNO1-43 as shown in Figure 2-1.

CAUTION!

Check all safety equipment frequently for proper operation!

ERC-I0 03 BOARD
+24 VU ]
EXTERNALESTOP1  EXTERNAL ESTOP 3
[ 1TB-3 EXESP1 T
A iTB4 | ExESP2 j
S l CNO1-42 stsp:‘;oio EXTERNAL ESTOP 2

ﬁ o)e)
EXTERNAL ESTOP CN01-43 (EXESP‘* ]

S

lOVU

Figure 2-1 External Emergency Stop Input Connection

NOTE: Remove SW1-1 jumper if the Honda plug E-STOP connection (CNO1-42 and CNO1-43) is used.
ERC Dedicated I/0 Guidelines Page 3 : _ MOTOMAN
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3.0 EMERGENCY STOP OK OUTPUT

The EMERGENCY STOP OK output is used to stop other equipment external to
the robot. It is a normally open relay contact on the I/O03 board inside the ERC.
The connection points for the emergency stop OK contact are 1TB-7 and 1TB-8.
The EMERGENCY STOP OK contact is closed when the ERC is not in E-STOP.

This contact is opened when any one of the following conditions occurs:

* The EMERGENCY STOP button on the ERC front panel is pressed.
e The EMERGENCY STOP button on the ERC teach pendant is pressed.

e The connection between 1TB-3 and 1TB-4 is opened (external emergency
stop).

* The connection between CN01-42 and CNO1-43 is opened.
¢ ERC power is turned OFF.

e The tool mount shock sensor is impacted (optional).

The ERC emergency stop OK output signal is usually hard-wired in series with the
SERVO POWER ON output signal as shown in Figure 3-1.

> CAUTION!

Check all safety equipment frequently for proper operation!

ERC Dedicated //0 Guidelines Page 4 . . MOTOMAN
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ERC-10 03 BOARD

SERVO ON

e

L

|2
R

ESTOP OK

200 VAC MAX, 0.5A

1 Ff 17B-5 48 VDC MAX, 0.5A
‘ i
SERVO ON
o F 1T8-6 T
-
+24 VU
2R 117
b ~
J ESTOP OK
ovu 88

OTHER EQUIPMENT

Figure 3-1 Emergency Stop OK Output Connection

(See NOTE under Figure 6-1 regarding a "flyback diode")
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4.0 SERVO POWER ON OUTPUT

The SERVO POWER ON output contact is used to signal external equipment that
the robot is ready. It is a normally open relay contact on the /003 board inside the
ERC. The connection points for the SERVO POWER ON contact are 1TB-5 and
1TB-6. The SERVO POWER ON contact is closed ONLY when servo power is
turned ON. This output is NOT the same as the E-STOP.

This contact is opened when any one of the following conditions occur:

The EMERGENCY STOP button on the ERC front panel is pressed.
The EMERGENCY STOP button on the ERC teach pendant is pressed.

The connection between 1TB-3 and 1TB-4 is opened (external emergency
stop).

The connection between CN01-42 and CNO1-43 is opened.
ERC power is turned OFF.
The tool mount shock sensor is impacted (optional).

Servo power is OFF.

The emergency stop OK output signal and the SERVO POWER ON contacts are
usually hard-wired in series as shown in Figure 3-1.

52 CAUTION!
The SERVO POWER ON output must NOT be used as an E-STOP!

> CAUTION!

Check all safety equipment frequently for proper operation!

ERC Dedicated l/0 Guidelines Page 6 ... MOTOMAN
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5.0 EXTERNAL HOLD INPUT

The external hold inputs enable external devices (switches, relays, etc.) to put the
ERC in a hold condition. There are two types on the ERC. One pair of external
hold inputs (normally closed) are located at 5TB-7 and 5TB-8. The other single
external hold input (normally open) is located at 8TB-3. If no external hold devices
are connected to the ERC, 4TB-3 (+24 VDC) and 5TB-7 are connected with a
jumper wire. However, if an external hold device is connected to the ERC, the
jumper wire must be removed and the external hold device (normally closed) must
be hard-wired in series between 4TB-3 and 5TB-7 as shown in Figure 5-1.

WARNING!

The robot and other equipment can move unexpectedly which can
cause severe personal injury or death, and damage to the robot!

WARNING!

E-STOP the robot before entering the robot cell! Robot hold does
not remove servo power.

CAUTION!

The hold condition only stops the robot motion! It does NOT
remove servo power. Use E-STOP to cut servo power.

ERC-10 03 BOARD

+24 VU I

EXTERNAL HOLD
4183

EXTERNAL HOLD 5TB-7 L
i T

v |

‘( | - 5TB-8 L

v aes | A
ovuﬁ——?—

Figure 5-1 External HOLD Input Connection

The jumper connection from 4TB-5 (DC common) to 5TB-8 must NOT be changed.

ERC Dedicated |/0 Guidelines Page 7 MOTOMAN
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6.0 HOLDING OUTPUT

The hold output is used to signal external equipment that the robot is in hold mode.

This output is turned ON when any of the following condition occur:

* The ERC HOLD button is pushed momentarily.
« The robot is in hold mode due to an alarm occurrence.

« The robot is in hold mode due to external hold.

NOTE: Releasing the conditions listed above turns the hold oufput OFF.

Figure 6-1 shows an example of connecting the hold output to an external device.

10 03 BOARD

‘ +24 VOC EXTERNAL

> |

HOLDING CNO1-27

—
X K' +24 VDC MAX, 50 mA
‘ S 8TB-3
— e |
v
ovu

FLYBACK

Figure 6-1 Hold Output Connection

NOTE: A “flyback diode” must be placed across the DC load (DC relay coil, for example) that is driven
by an output sinking transistor. The sinking transistor can easily be damaged by DC relay high
voltage transients caused by inductive relay coils (see Figure 4). Damage to a transistor will
cause the loss of the entire black of output transistors and require expensive repair. See
Figure 4 for proper connections and polarity for the diode. The maximum output of the sinking
transistor is .050 amp or 50 mA. Do not exceed 0.050 Ampere or serious damage will result to
the 1/0 03 board. Use Motoman Part Number ICZ-93B diode (Motorola 1N5395). Typically, a
200 PRV 1/2 amp diode will work in this application.

ERC Dedicated I/0 Guidelines Page 8 , ~ MOTOMAN
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7.0 IN-GUARD SAFETY INPUT

The in-guard safety input temporarily forces all robot moves to a preset slower
speed. This input is usually wired to a safety mat or safety fence door switch and
slows the robot move speeds only while the switch is activated. The robot
resumes full speed motion immediately after the switch is de-activated.

Figure 7-1 shows an example of connecting a switch to the in-guard safety input.

> CAUTION!

Check all safety equipment frequently for proper operation!

ERC-IO 03 BOARD

+24 VU ]

! SWITCH ON
PERIMETER GUARDS
| { . CNO1-24 !

]

ovu

IN-GUARD
SAFETY MODE

Figure 7-1 IN-GUARD SAFETY Connection
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1.0 INTRODUCTION

1.1 INPUTS AND OUTPUTS

Total Standard Inputs: 54 (some dedicated based on robot application).
Total Standard Outputs: 36 (some dedicated based on robot application).

Optional Expansion Board Inputs: 48 (some dedicated based on robot
application).

Optional Expansion Board Outputs: 32 (some dedicated based on robot
application).

Input Type: LED (Light Emitting Diode) photo isolated transistor with indicator
LED.

Output Type: Eight-1/2 amp 24 volt DC or 1/2 amp 200 volt AC normally open
dry relay contacts. All other outputs are transistor sinking drivers (S0 mA @ 24
volt DC) with LED indicators.

1.2 POWER SUPPLY

24 volt DC 1/2 amp maximum internal to ERC controller. When using loads that
exceed the 1/2 amp, use an external 24 volt DC regulated linear transistor power
supply. Do not use switching regulator type power supplies due to
switching noise. External 24 volt power supply connections are made at the
terminal strip 41B and jumper changes must be made on the I003 board.

NOTE: If an external PLC (Programmable Logic Controller) is used, it must be capable of processing
transistor sinking inputs and outputs. Check with the supplier of the Programmable Logic
Controller. A "Sinking Input” is a condition where the input signal to the 1003 board is
connected to ground to indicate a logical true state of the PLC. A “Sinking Output” is one
which “sinks" the load to ground to activate the device.

= WARNING!

Improper wiring can cause severe personal injury or death, and
possible equipment damage! Only trained personnel familiar
with the robot manuals, electrical design and equipment
interconnections should be permitted to modify the system.

ERC Controller 1/0 Structure Page 1 MOTOMAN
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> DANGER!

All parameter madifications and I/0 modifications made to the
ERC controller will change the way the robot operates and can
cause severe personal injury or death, and possible equipment
damage. This includes ERC parameters and NODES 1, 2 or 3.
Recheck and test all changes at slow speed.

NOTE: The 50 pin Honda connectors have both input and output connections. Most dedicated input
and output signals (EXTERNAL HOLD input or ARC START output) appear on the connector
CNO1 (01C). The common "+24 VU" appears on pins 44 through 46 on each connector. The
common "0 VU" appears on pins 47 through 49 on each Honda connector.

= WARNING!

Do not apply any voltage to the robot to input connections! This
will damage the input module and cause serious and costly
damage to the 1003 board.

> CAUTION!

Improper operation can damage equipment! Only trained
personnel familiar with the operation of this Motoman robot, the
operator manuals, the system equipment, options, and
accessories should be permitted to operate this robot system.

> CAUTION!

Improper connections can damage the robot! Check all
connections for proper voltages and currents before making
connections.

NOTE: Back up all your programs and jobs on a floppy disk whenever program changes are made. A
backup must always be made before any servicing or changes are made to options,
accessories or equipment to avoid loss of system information, programs, and jobs.

ERC Controller 1/0 Structure Page2 MOTOMAN
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2.0 TRANSISTOR INPUTS

2.1 INPUT CONNECTIONS

Some input connections are made at both the 50 pin Honda connectors (CNO1
(01C) and CNO2 (02C)) and screw terminal strips, while others are dedicated to
only the Honda connectors or terminal strips. See Appendix B for further details.

2.2 INPUT CONDITIONS

The input condition must remain stable for a minimum of .020 seconds. The ERC
scans the inputs and if there is a change in logic, it scans a second time to confirm
the change. This eliminates relay contact bounce that might occur and give false
indications. When the input terminal, 02C-17 for example (see Figure 2-1), is
brought to ground potential by either a switch, a contact, or a PLC, the LED on the
1003 board will light and the input confirmed 40 ms later. There are red LED
indicator lamps on each input.

CAUTION!

Improper connections can damage the robot! Check all
connections for proper voltages and currents before making

connections.
10 03 BOARD _
24 VU (
| l
- r{j—-—y
5 1 EXTERNAL SIGNAL
24 VIS5 mA
v
| |
\j
ovy
Figure 2-1 Input Connections
ERC Controller 1/0 Structure Page 3 MOTOMAN
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3.0 RELAY OUTPUTS

3.1 OUTPUT RELAYS CONNECTIONS

The output relays (OUT #9 through OUT #16) on the I/O board have a rating of 1/2
amp 48 volt DC or 1/2 amp 200 volt AC. Even though the rating is 1/2 amp, the
contact can be damaged by high voltage transients caused by the inductive kick of
relay coils. It is necessary to apply a "flyback" diode across a DC relay coil or an
RC network or MOV for an AC coil to suppress the high voltage when the relay
coil is de-energized. Each relay has an LED indicator lamp that lights when the coil
is energized. See Figure 3-1 for suppression of the DC relay coil.

3.2 OUTPUT CONNECTIONS

Some output connections are made at both the 50 pin Honda connectors (CNO1
(01C) and CNO2 (02C)) and terminal strips, while others are dedicated to only the
Honda connectors or terminal strips. See Appendix B for further details.

= CAUTION!

Improper connections can damage the robot! Check all
connections for proper voltages and currents before making
connections.

10 03 BOARD
24 VU
—_— |
_’_—‘DT R
E I
_.i.‘... | - _/
o D1 48 VDC MAX, 0.5 A
-
Figure 3-1 Output with DC Relay Coil
ERC Controller /O Structure Page 4 MOTOMAN
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Typically, higher rated 24 volt DC relays are connected to the internal hard relay
contacts (OUT #9 through OUT #16) and the transistor sinking outputs on the 1003
board. Relays should be selected from a reputable manufacturer and should have
good life expectancy with the voltage and current rating based on application and
typical loads.

Use Motoman Part Number 470108 (4PDT) relay with 24 volt coil (37 mA, 680
ohm) and DIN rail mounting for relay socket #471628. The relay may be obtained
from Motoman or other sources (Omron type MY4Z or equivalent).

NOTE: If the relay has an LED indicator, add 5-10 mA to total relay current draw and observe the coil
and LED polarity.

When an isolated Normally Open relay contact (OUT #9 for example) is used to
actuate external AC relays or devices, a suppresser must be used across the load
(see Figure 3-2). If the voltage is 125 volts AC, use Motoman suppresser Part
Number 403955-10 (General Electric Part Number V150LA10A rated at 150 volts
AC). If the supply is 24 volt AC, use the 40 volt RMS suppresser Motoman Part
Number 403955-2 (General Electric Part Number V40LA10A). The suppresser
should be placed directly across the load and as close as possible. This device is a
General Electric Metal Oxide Varister (MOV) and can be obtained in both higher
and lower voltages and current ratings. See the General Electric literature for more
details.

10 03 BOARD
! 24U
|
—'——‘D—‘
l E
]
e | ()
! a2
owu /]
i & v 200 VAC MAX, 0.5 A
| _ : N —

Figure 3-2 Output with AC Relay Coil
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4.0 TRANSISTOR SINKING OUTPUTS

A "flyback diode" must be placed across the DC load (DC relay coil, for example)
that is driven by an output sinking transistor. The sinking transistor can easily be
damaged by DC relay high voltage transients caused by inductive relay coils (see
Figure 4-1). Damage to a transistor will cause the loss of the entire block of output
transistors and require expensive repair. See Figure 4-1 for proper connections and
polarity for the diode. The maximum output of the sinking transistor is .050 amp
or 50 mA. Do not exceed 0.050 Ampere or serious damage will result to the 1003
board.

Use Motoman Part Number 1CZ-93B diode (Motorola 1N5395). Typically, a 200
PRV 1/2 amp diode will work in this application.

LO 03 BOARD _ _
_]

‘ ' 24V EXT

*E-DT
| %%
D1
| !
ovu 24 VDC MAX, 50 mA
Figure 4-1 Transistor Sinking
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5.0 INCANDESGENT LAMP LOADS

In some cases, transistor sinking outputs may be used to drive an incandescent
lamp directly. It is recommended however, that the transistor output be used to
drive a Light Emitting Diode (LED) if a low level indicator is needed or a separate
relay if more output current is required. Using the output transistor to drive an
incandescent lamp may cause failure of the transistor due to the inherent low
"COLD" resistance of the lamp. The incandescent lamp must not draw more than
50 mA inrush.

A GE #757 24 volt incandescent bulb used in many panel indicators draws .080
amperes. This is too much current for the output transistor. A GE #1819
incandescent lamp has an operating current of .040 amperes, but a cold inrush
current of .25 ampere. Even though the bulb is within the "HOT" rating, the
"COLD" resistance of the lamp will cause excessive inrush current. The GE #1819
lamp has a "COLD" resistance of 100 ohms and a hot resistance of 600 ohms. The
6:1 ratio of "HOT to COLD resistance" is typical of incandescent lamps.

In some cases, the use of a "keep alive resistor" may allow operation of an
incandescent lamp. The "keep alive resistor" is placed in parallel with the operating
device (transistor or relay contact) to pass a portion of the current through the lamp
continuously to reduce the "Cold Inrush" current.

Since the selection of a keep alive resistor is dependent on a specific incandescent
lamp rating, it is better to use LED lamp replacements. Incandescent lamp
replacements use clusters of LEDs, and while not as bright as incandescent lamps,
their life is over 100,000 hours. Replacement lamps LED clusters in T3 1/4
miniature bayonet configuration (B328 CW R 6 28V/20-D) may be obtained from
Motoman Part Number 479494 or Ledtronics, Inc. in California (213) 676-7996.
Both Square D and GE also make LED panel lamps.

ERC Controller /0 Structure Page 7 MOTOMAN
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6.0 OPTIONAL EXPANSION I/0 BOARD

The optional expansion 1/O board (1004) adds additional input and output
connections (see Appendix A). All input and output connections are made by two
50 pin Honda connectors (OC3 and OC4) with the board mounting below the
existing I/O board.

NOTE: This 1004 mounting area is typically used for other interface relay panels and may interfere
with the board mounting if added later.

6.1 INPUTS AND OUTPUTS

Inputs: 48 (some dedicated based on robot application)

Outputs: 32 (some dedicated based on robot application) All outputs are
transistor sinking type. No hard isolated relay contacts are on the I004 board.

6.2 POWER SUPPLY

Optional, based on load. The board draws its logic power from connections on the
1003 and the ERC 24 volt supply. Keep in mind that extra outputs can draw up to
50 mA each, and inputs 5 mA each. The additional load to the ERC power supply
can be as much as .78 ampere DC. If an additional power supply is required, use
Motoman Part Number 471907-2 (Power One Part Number HB24-1.2-A) or
equivalent. This power supply is rated at 1.2 ampere, 24 volt DC. Use only linear
regulators, since switching regulators can cause problems with switching noise and
high frequency ripple. See Figure 6-1 for installation of an additional 24 volt DC
power supply. Note that the additional power supply is connected to 4TB-7 and
4TB-8. Jumper pins SW1-5 and SW1-7 must be removed. Do not change the
value of the 1/2 ampere fuse on the I003 board. A separate fuse should be added
for the external power supply.

ERC Controller /0 Structure Page 8 MOTOMAN
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NOTE:

EXTERNAL POWER

+24V

oV

24 VEXT

INTERNAL
POWER SUPPLY
INPUT

24 VU

FU 2 (0.50 A)

0 VEXT

v 0241
INTERNAL
POWER SUPPLY

INPUT

|D F,@'——’ ovu

Figure 6-1 Added 24 Voit DC Power Supply

47TB-3,4
—>» 24VU

CNO1-44 TO 46
CN02-44 TO 46
(CONNECTOR)

— +24VU

47B-5,6

CNO01-47 TO 49

CN02-47 TO 49
(CONNECTOR)

The 50 pin Honda connectors have both input and output connections. Most dedicated input
and output signals (EXTERNAL HOLD input or ARC START output) appear on the connector
CNO1 (01C). The common “+24 VU* appears on pins 44 through 46 on each connector. The
common "0 VU" appears on pins 47 through 49 on each Honda connector.
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ERC Default Input and Output Assignments for Each Application

WELDING SPOT WELD HANDLING SEALING LASER CUT PLASMA CUT CUTTING GENERAL
Izin  Input Connector Relay 170 110 /o] 110 110 1/0 170

O=0ut Term. # Number Number Nama Name Name — Nama . Nema Name

TOTAL INPUTS 54 54 54 54 54 54 54 54
DEDICATED INPUTS 22 22 22 22 22 22 22 14
USER INPUTS AVAILABLE 32 32 32 32 32 32 32 40
TOTAL OUTPUTS 36 36 36 3¢ 36 3¢ 36 36
DEDICATED OUTPUTS : 20 28 24 21 20 21 21 12

USER OUTPUTS AVAILABLE 18 8 12 18 16 15 ‘15 24

TOTAL INPUTS 48 48 48 48 48 48 48 48
DEDICATED INPUTS 0 0 0 0 0 0 0 0
USER AVAILABLE INPUTS : 48 48 48 48 48 48 48 - 48
TOTAL OUTPUTS 32 32 32 32 32 32 32 32
DEDICATED OUTPUTS : 2 1 1 1 1 1 1 1
USER AVAILABLE OUTPUTS 30 31 31 3 31 31 KR | 31

Appendix A Page 1 August 20, 1991



lzln  input Connector

I
I
I 17B-4
O 1785
o 1TB-6
o 17B-7
o 1788
0  2TB-1 3040
o 27B-2 3040
O 278B-3 3041
(o] 2TB-4 3041
o 2785 3032
O 2TB-6 3042
o 2TB-7 3043
o 2TB-8 3043
O  3TB-1 3044
o 3TB-2 3044
o 3TB-3 3045
O 3TB-4 3045
o 3785 3046
o 3TB-6 3046
o 3787 3047
o 3TB-8 3047

4TB-1

47B-2

47B-3

4TB-4

47B-5

4TB-6
| 478-7
I 47B-8

5TB-1

578-2

Appendix B

Relay
ber

WELDING
110

Servo pwr on
Servo pwr on
Estop OK
Estop OK

ERC Default Input and Output Assignments for Each Application

SPOT WELD

i10

. of
Cont. pwr oft
ESTOP
ESTOP

Servo pwr on
Servo pwr on
Estop OK
Estop OK

Weid Timer
binary bit 0
Weld Timer
binary bit t
Weid timer
Binary bit 2
weld timer
Binary bit 3

Pres chg inst
Pres chg inst
Gun Full open
Gun full open
Welding on
Welding on -
Gun on Instr
Gun On Instr

PDIN

PDIN

+24 VDC
+24 VDC
0" VDC

0" VOC
Ext. DC pwr
Ext. DC pwr

DIN 1
DIN 1

HANDLING
[[[e]

Cont. pwr off
ESTOP
ESTOP
Servo pwr on
Servo pwr on

SEALING
110

LASER CUT

1o
Nam

PLASMA CUT

170

ESTOP
ESTOP
Servo pwr on
Servo pwr on

Estop OK Estop OK
Estop OK Estop OK
Out #9 Out #9
Out #9 Out #9
Out #10 Out #10
Out #10 Out #10
Out #11 Out #11
Out #11 Out #11
Out #12 Out #12
Out #12 Out #12
Hnd1 catch Ins Out #13
Hnd1 catch ins Out #13
hand1rel ins Out #14
hand rel ins Out #14
Hnd2 catch ins Out #15
Hnd2 catch ins Out #1§
Hand2 rel ins  Gun on Instr
Hand2 rel iIns  Gun on instr.
POIN PDIN
PDIN PDIN
+24 VDC +24 VDC
+24 VDOC +24 VDC
*0° VDC "0" VDC
0" VDC "0" VDC
Ext. DC pwr Ext. DC pwr
Ext. DC pwr Ext. OC pwr
DIN 1 DIN 1
DIN 1 DIN 1

Page 1

Cont. pwr off

Cont. pwr off
ESTOP
ESTOP

Servo pwr on
Servo pwr on
Estop OK
Estop OK

Out #9

Out #9

Out #10
Out #10
Out #11
Out #11
Out #12
Out #12

Out #13
Out #13
Out #14
Out #14
Out #t5
Out #15
Out #18
Out #16

PDIN

PDIN

+24 VDC
+24 VDC
"0" VDC

"0" vDC
Ext. DC pwr
Ext. DC pwr

DIN 1
DIN 1

Cont. pwr off
ESTOP
ESTOP

Servo pwr on
Servo pwr on
Estop OK
Estop OK

Out #9
Out #9
Out #10
Out #10
Out #11
Out #11
Out #12
Out #12

Out #13
Out #13
Out #14
Out #14
Out #15
Out #15
Out #16
Out #186

PDIN

PDIN

+24 VDC
+24 VDC
0" VvOC

*0" VvDC
Ext. DC pwr
Ext. DC pwr

DIN 1
DIN 1

CUTTING
I/o
Name

Cont. pwr off
Cont. pwr off
ESTOP
ESTOP

Servo pwr on
Servo pwr on
Estop OK
Estop OK

Out #9

Out #9

Out #10
Out #10
Out #1t
Out #11
Out #12
Out #12

Out #13
Out M3
Out #14
Out #14
Out #15
Out #15
Tool On Instr
Tool On Instr

POIN

PDIN

+24 VDC
+24 VDC
*0" VDC

"0" VDC
Ext. DC pwr
Ext. DC pwr

DIN 1
DIN 1

GENERAL
110
Name

Cont. pwr oft
Cont. pwr oft
ESTOP
ESTOP

Servo pwr on
Servo pwr on
Estop OK
Estop OK

Out #9

Out #9

Out #10
Out #10
Out #11
Out #11
Out #12
Out #12

Out #13
Out #13
Out #14
Out #14
Out #15
Out #15
Out #186
Out #16

PDIN

PDIN

+24 VDC
+24 VDOC
0" VDC

"0" VDC
Ext. DC pwr
Ext. DC pwr

DIN {
DIN 1
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ERC Default Input and Output Assignments for Each Application

WELDING SPOT WELD HANDLING SEALING LASER CUT PLASMA CUT CUTTING GENERAL
Izln Input Connector Relay 110 110 /o] 110 10 I70 110 110
Name Name Name Nams
5TB-3 :DIN 2 DIN 2 DIN 2 DIN 2 DIN 2 DIN 2 DIN 2 DIN 2
5TB-4 EDIN 2 DIN 2 DIN 2 DIN 2 DIN 2 DIN 2 DIN 2 DIN 2
5TB-5 iWire stick DIN3 DIN 3 DIN 3 DIN3 DIN 3 DIN3 DIN 3
57B-6 ‘Wire stick DIN 3 DIN 3 DIN 3 DIN3 DIN 3 DIN3 DIN 3
5TB-7 SHOCK SENS SHOCK SENS, SHOCK SENS. DIN 4 DIN 4 SHOCK SENS SHOCK SENS. SHOCK SENS.
5TB-8 SHOCK SENS SHOCK SENS. SHOCK SENS. DIN 4 DIN 4 SHOCK SENS SHOCK SENS SHOCK SENS.
| 6TB-1 01C-1 2010 ERVO ON SERVOON SERVOON SERVOON SERVOON SERVOON SERVOON SERVOON
| 6TB-2 01C-2 2011 TART START START START START START START START
| 6TB8-3 01C-3 2012 EHOWD HOD HOLD HOLWD HOWD HOLD HOLD HOLD
| 8TB-4 01C-4 2013 :ALARMRESET ALARMRESET ALARMAESET ALARMRAESET ALARMRESET ALARMRAESET ALARMRESET  ALARMRESET
| 6TB-5 01C-5 2014 I CUBEINTF#1 CUBEINTF#1  Hndt catch chk CUBEINTF#1 CUBEINTF#1 CUBEINTF#1 CUBEINTF#  CUBEINTF#
| 6TB-86 01C-6 2015 CUBE INTF #2  Hnd1 rel chk CUBEINTF #2 CUBEINTF#2 CUBEINTF#2 CUBEINTF#2 CUBE INTF #2
| 6TB-7 01C-7 2016 Gun Open Hnd2 catch chk Apl pnt proh. Lsr strt proh Plasma prohb. Mach. Prohibit Play/Auto sel
| 6TB-8 01C-8 2017 Gun Open Hnd2 rel chk Gun on Resp Laser on resp  Plasma arc on  Tool on Resp Teaching
| 7TB-1 01C-9 2020 Input ¥4 Input #1 Input #1 Input #1 Input #1 Input #1 Input #1
| 7TB-2 01C-10 2021 Input #2 Input #2 Input #2 Input #2 Input #2 Input #2 {nput #2
| 77TB-3 01C-14 2022 Input #3 Input #3 Input #3 Input #3 Input #3 Input #3 Input #3
| 7TB-4 01CO012 2023 Input #4 Input #4 Input #4 Input #4 Input #4 Input #4 Input #4
| 7TB-5 01C-13 2024 Input #5 Input #5 Input #5 Input #5 Input #5 Input #5 Input #5
| 7TB-6 01C-14 2025 Input #6 Input #6 Input #6 Input #6 Input #6 input #6 Input #6
| 7TB-7 01C-15 20286 Input #7 Input #7 Input #7 Input #7 Input #7 Input #7 Input #7
| 7TB-8 01C-16 2027 Input #8 Input #8 Input #8 Input #6 Input #8 Input #8 Input #8
| 01C-17 2030 Input #9 Input #9 Input #9 Input #9 Input #9 Input #9 Input #9
| 01C-18 2031 Input #10 Input #10 Input #10 Input #10 Input #10 Input #10 Input #10
| 01C-19 2032 Input #11 Input #11 Input #11 Input #11 Input #11 Input #11 Input #11
| 01C-20 2033 Input #12 Input #12 Input #12 Input #12 Input #12 Input #12 Input #12
| 01C-21 2034 Input #13 Input #13 Input #13 Input #13 Input #13 Input #13 Input #13
| 01C-22 2035 Input #14 Input #14 Input #14 Input #14 Input #14 Input #14 Input #14
| 01C-23 2038 Input #15 Input #15 Input #15 Input #15 Input #15 Input #15 Input #15
| 01C-24 2037 Input #16 Input #16 Input #16 Input #16 Input #16 Input #16 Input #16
o] 8TB-1 01C-25 3010 PLAY/AUTO PLAY/AUTO PLAY/AUTO PLAY/AUTO PLAY/AUTO PLAY/AUTO PLAY/AUTO
o 87B-2 01C-28 3011 TEACHING TEACHING TEACHING TEACHING TEACHING TEACHING TEACHING
o 8TB-3 01C-27 3012 HOLDING HOLDING HOLDING HOLDING HOLDING HOLDING HOLDING
(o] 8TB-4 01C-28 3013 BATT LOW BATT LOW BATT LOW BATT LOW BATT LOW BATT LOW BATT LOW
o 8TB-5 01C-29 3014 WORKINTF#1  WORKINTF#1  WORKINTF#1  WORKINTF#  WORKINTF#1  WORKINTF#M  WORK INTF#1
(o] 8T8-6 01C-30 3015 WORKINTF#2 WORKINTF#2 WORKINTF#2 WORKINTF#2 WORKINTF#2 WORKINTF#2 WORK INTF#2
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Isin
.onm Term. #

Q00000000 O0;

Connector
Number

8T8-7 01C-31

8T8-8 01C-32
01C-33
01C-34
01C-35
01C-36
01C-37
01C-38
01C-39
01C-40
01C-41
01C-42
01C-43
01C-44
01C-45
01C-46
01C-47
01C-48
01C-49
01C-50
02C-t
02C-2
02C-3
02C-4
02C-5
02C-6
02C-7
02C-8
02C-9
02C-10
02C-11
02C-12
02C-13
02C-14
02C-15
02C-16
02C-17
02C-18

Appendix B

Relay
Numb

WELDING
170

INGAURD SFTY
ARC ONOUT

WIRE STICK
Cntr pwr off
ESTOP

+24 VDC
+24 VDC
+24 VDC
0" VDC
0" VDC
*0" VDC

"7
#18
#19
#20
#21
#22
#23
#24
#25
#26
#27
#28
#29
#30

Input
Input
Input
Input
input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input #31

Input #32

Arc Occ. Chk
Arc shortage

ERC Default Input and Output Assignments for Each Application

SPOT WELD
/0
Name

HANDLING
[]o]
. Num_o

SEALING
110
Name

LASER CUT
170

PLASMA CUT
170
Name

CUTTING
110
_ Name

OPERATING
ALARMOCCUR
START READY
In-guard safty
Play/1 cycle
Wait intf oft
Cont pwr ok
Servo On

Chip Replace
Spot wid error
Contr pwr oft
ESTOP

+24 VDC

+24 VDC

+24 VDC

"0° VDC

*0" VOC

*0" VvDC

"7
#8
#9o
#20
21
#22
#23
#24
#25
#26
#27
#28
#29
#30

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input #31

Input #32

Weld Complete
Welding Error

ALARMOCCUR
START READY
In-guard safty
Play/1 cycle
Wwalt Intf off
Cont pwr ok
Servo On
Catch Error
Release error
Contr pwr oft
ESTOP

+24 VDC
+24 VDC
+24 VDC
0" VDC
0" VDC
"0" VDC

"7
#18
#19
#20
#21
#22
#23
#24
#25
#26
n27
#28
#29
#30

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input #31
Input #32
Cubet Intf
Cube2 intf

OPERATHN
ALARMOCCUR
START READY
In-guard safty
Play/1 cycle
Walt Intf off
Cont pwr ok
Servo On

Glue shortage
Apl glue error
Contr pwr off
ESTOP

+24 VDC
+24 VDOC
+24 VDC
"0" VDC
*0" vDC
0" VDC

M7
#18
#19
#20
#21
#22
#23
#24
#25
#26
#27
#28
#29
#30

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input #31

Input #32

Glue shortage
Apl Glue error

Page 3

INGAURD SFTY
Laser on
Walt Intf off
Cont pwr ok
Contr pwr on
Lsr noz short
Lsr pwr error
Cntr pwr off
ESTOP

+24 VDC

+24 VDC

+24 VOC

"0" VDC

*0* VDC

*0" vDC

"7
#8
#o
#20
#21
#22
#23
#24
#25
#26
#27
#28
#29
#30

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input #31

Input #32

Laser on chk
Lsr on Rdy

ALARMOCCUR
START READY
INGAURD SFTY
ARCON

Walit Intf oft
Contr pwr ok
Servo on

ARC MISSING
Pls pwr error
Cntr pwr off
ESTOP

+24 VDC

+24 VDC

+24 VDC

“0" vDC

‘0" VDC

‘0" VDC

#7
#18
#19
#20
21
#22
#23
#24
#25
#26
#27
#28
#29
#30

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input #31

Input #32

Plsm arc occr
Plsm pwr rdy

OPERATING
ALARMOCCUR
START READY
INGAURD SFTY
Play/t cycle
walt Intt off
Contr pwr ok
Servo on

Tool Wear
Mach. Error
Cntr pwr off
ESTOP

+24 VDC
+24 VDC
+24 VDC
"0" VDC
0" vDC
0" vDC

LAY
#18
#19
#20
#21
#22
#23
#24
#25
#26
#27
#28
#29
#30

Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input #31

Input #32

Tool Wear

Cutting Errror

GENERAL
1710
Name

OPERATING
ALARM OCCUR
Out #17
Out #18
Out #19
Out #20
Out #21

Out #22

Out #23

Out #24
Cntr pwr off
ESTOP

+24 VOC
+24 VDC
+24 VOC
‘0" VvDC
*0" VDC
‘0" VDC

"7
#8
#19
#20
#21
#22
#23
#24
#25
#26
#27
- g
#29
#30
#31
#32
#33
#34

input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Inpr:*
Input
Input
Input
Input
Input
Input
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ERC Default Input and Output Assignments for Each Application

WELDING SPOT WELD HANDLING SEALING LASER CUT PLASMA CUT CUTTING GENERAL
i=in  Input Connector Relay 1”0 1o Vo 170 110 170 170 110
O=Out Term. # Number  Number Name Name Name Nasme Name Name o Namo Name
| 02C-19 2082 #Gas out Wire sticking Play/t cycle Playl 1 cycle Lsr Noz shon Arc Short Pluyll cycle input #35
| 02C-20 2063 iiwire out Chip repl Done Mstr job call Mstr job call Lsr pwr error Pis pwr error  Mstr job call Input #36
| 02C-21 2064 %Pnl Prohibit Pnl Prohibit Pnl Prohibit Pnl Prohibit Pnl. Prohibit Pnl Prohibit Pnl Prohlbit Input #37
| 02C-22 2065 A\Teach Mode Sel Teach Mode Teach Mode Teach Mode Teach Mode Sel Teach Mode Sel Teach Mode Sel Input #38
| 02C-23 2066 ‘szIayIAuto Play/Auto Play/Auto Play/Auto Play/Auto Play/Auto Play/Auto Input #39
| 02C-24 2087 Fln -guard Sfty In-guard Sty In-guard sfty In-guard sfty In-guard Sfty In-guard Sfty In-guard Sfty Input #40
(o] 02C-25 3030 OUT " ouT ¥ ouT M ouT outT s ouT ouT M outT M
-0 02C-26 3031 éOUT #2 OUT #2 - OUT #2 OUT #2 OUT #2 OuT #2 - OUT #2 OUT #2
o 02C-27 3032 EOUT M3 ouT 3 OUT #3 OUT #3 OUT #3 OuT #3 ouT # OUT #3
(o] 02C-28 3033 §0UT 4 OUT #4 OUT #4 OUT #4 OUT w4 OUT ¥4 OUT #4 OUT #4
(o] 02C-29 3034 §OUT #5 OUT #5 OUT #5 OUT #5 OUT #5 OUT #5 OUT #5 OUT #5
(o] 02C-30 3035 =OUT #8 OUT #8 OUT #6 OUT #8 OUT #6 OUT #8 OUT #6 OUT #6
(o] 02C-31 3036 EOUT #7 OouUT #7 ouT #7 OUT #7 OUT #7 OuUT #7 OUT #7 OUT #7
o 02C-32 3037 %OUT #8 OuUT #8 OUT #8 OUT #8 OUT #8 OUT #8 OUT #8 OUT #8
02C-33 . i‘ . . . . . . . .
02C-34 . ¥:§ . . . . . N
02C-35 . ;% . . . . . . .
02C-36 TE : : .
020'36 . g . . . .
02C-37 T ’ ’ : .
02C-38 . ;; . . . .
02C-39 . g;' . . . .
02C-40 * i * : g
02C-41 . g . . . . .
02C-42 : £ ‘ °
02C-43 . . . . . . . . .
02C-44 : #+24 VOC +24 VOC +24 VDC +24 VDC +24 VDC +24 VDC +24 VDC +24 VDC
02C-45 ) ?? +24 VOC +24 VOC +24 VOC +24 VOC +24 VOC +24 VDC +24 VDC +24 VDC
02C-48 : §+24 vbC +24 VDC +24 VOC +24 VOC +24 VOC +24 VDC +24 VDC +24 VOC
02C-47 * gi "0" VDC *0* VDC ‘0" VOC ‘0" vDC 0" VDC “0" VDC 0" VvDC "0" VDC
02C-48 * 5 30" VDC 0" VOC ‘0" VDC *0" vDC *0" VDC 0" VDC 0" vDC *0* VvOC
02C-49 * *0" VDC 0" VOC *0* VDC "0" VOC *0" VOC ‘0" VvDC 0" VDC 0" VDC
02C-50
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ERC Expanded 1/0-04 Default Input and Output Assignments for Each Application

WELDING SPOT WELD HANDLING SEALING LASER CUT PLASMA CUT CUTTING GENERAL
Izin  Input Conneclor Relay {10 110 110 1O 11O 1o 1710 (F) o]

p:OuI Term. # Number Number Name Name ) Nunr'r'u Name Nomo Neme Name r_l_n_mo

[ 03C-1 #33 input #33  Input #33 Input #33 Input #33 Input #33 Input #33 Input_ #41
| 03C-2 #34 Input #34 Input #34 Input #34 Input #34 Input #34 Input #34 Input #42
| 03C-3 #35 Input #35 Input #35 Input #35 input #35 Input #3§ Input #35 Input #43
l 03C-4 #36 Input #36 Input #36 Input #36 Input #36 Input #36 Input #36 Input #44
| 03C-5 #37 Input #37 Input #37 Input #37 Input #37 Input #37 Input #37 Input #45
| 0C3-6 #38 Input #38 Input #38 Input #38 Input #38 Input #38 Input #38 Input #46
| 03C-7 #39 Input #39 input #39 Input #39 Input #39 Input #39 Input #39 Input #47
1 03C-8 #40 Input #40 Input #40 Input #40 Input #40 Input #40 Input #40 Input #48
I 03C-9 @ #41 Input #41 Input #41 Input #41 Input #41 Input #41 Input #41 Input #49
! 03C-10 20813 Input #42 Input #42 Input #42 Input #42 Input #42 Input #42 Input #42 Input #50
| 03C-11 20827 Input #43 Input #43 Input #43 Input #43 lnpul #43 lnput #43 Input #43 Input #51
| 03C-12 nput #44 Input #44 Input #44 Input #44 Input #44 Input #44 Input #44 Input #52
| 03C-13 Zinput #45 input #45 Input #45 Input #45 Input #45 Input #45 Input #45 Input #53
I 03C-14 nput #46 Input #46 Input #48 Input #46 Input #46 Input #46 Input #46 Input #54
| 03C-15 Zinput #47 Input #47 Input #47 Input #47 Input #47 Input #47 Input #47 Input #55
] 03C-16 Zinput #48 input #48 Input #48 Input #48 Input #48 Input #48 Input #48 Input #58
| 03C-17 sinput #49 Input #49 Input #49 Input #49 Input #49 Input #49 Input #49 Input #57
| 03C-18 nput #50 Input #50 Input #50 Input #50 Input #50 Input #50 Input #50 Input #58
| 03C-19 Zlinput #51 Input #51 Input #51 Input #51 Input #51 Input #6561 Input #51 Input #59
| 03C-20 Zlnput #52 Input #52 input #52 Input #52 Input #52 Input #52 Input #52 Input #60
| 03C-21 2094 Input #53 Input #53 Input #53 Input #53 Input #53 Input #53 Input -#53 Input #61
I 03C-22 2095§§Input #54 Input #54 Input #54 Input #54 Input #54 Input #54 Input #54 Input #62
| 03C-23 2096§§§Inpul #55 Input #55 Input #55 Input #55 Input #55 Input #55 Input #55 Input #63
I 03C-24 2097%Input #56 Input #56 Input #56 Input #58 Input #56 Input #56 Input #56 Input #64
o 03C-25 3050; %OUTll 7 ouTH7 ouTH7 ouTHM7 ouTH7 OouT#17 ouTs7 OUT#25
(o] 03C-28 3051 EOUTMG OUT#18 OUT#18 OuUT#18 OuUT#18 OouUT#18 OUT#18 OuUT#26
(o] 03c-27 305270UT#19 OouT#19 OuUT#19 OouUT#19 OUT#19 OUT#19 OouT#19 OouTs27
O 03C-28 3053§§OUTl20 OouUT#20 OUT#20 OouT#20 OuUT#20 ouUT#20 OUT#20 OUT#28
(o] 03C-29 3054 f OUT#21 ouT#21 OuUT#21 ouT#21 OouUT#21 ouT#21 ouUT#21 OUT#29
(o] 03C-30 305570UT#22 OUT#22 OUT#22 OouUT#22 OuUT#22 OuUT#22 OouT#22 OuUT#30
(o] 03C-31 3056:0UT#23 OUT#23 OuUT#23 ouT#23 OoUT#23 OouUT#23 OouT#23 OUT#31
o 03C-32. 30573 0UT#24 OouT#24 OUT#24 OUT#24 OUT#24 OUT#24 OUT#24 OuUT#32
(o] 03C-33 ouT#25 ouT#2s OuUT#25 OuUT#25 OoUT#25 OuUT#25 OUT#33
(o] 03C-34 OuUT#26 OUT#26 ouUT#26 OUT#26 OUT#26 OuT#26 OUT#34
(o] 03C-35 ouT#27 ouT#27 ouT#27 OouT#27 OuUT#27 ouTs27 OUT#35
o 03C-36 OUT#28 OUT#28 OUT#28 OuUT#28 OUT#28 OUT#28 OUT#36
o 03C-37 OUT#29 OuUT#29 OUT#29 OUT#29 OouUT#29 OUT#29 OouUT#37
(o] 03C-38 OUT#30 OUT#30 OUT#30 OuUT#ao OUT#30 OuUT#30 OUT#38
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ERC Expanded 1/0-04 Default Input and Output Assignments for Each Application

WELDING SPOT WELD HANDLING SEALING LASER CUT PLASMA CUT CUTTING GENERAL

iain  input Connector Relay 110 110 1o 1/0 110 170 110 110
0=Out Torm. # ~Number Name o Name ,Name Name MO Name Neme
(o] 03C-39 OUT#31 OUT#31 OUT#31 OUT#31 OUT#31 OuUT#31 OUT#39
o 03C-40 OUT#32 0UT#32 0UT#32 OUT#32 OUT#32 OUT#32 OUT#40

03C-41 . . . . . . .

03C-42 ° . . . . . . . .

03C-43 ° . . . . . . .

03C-44 ° +24 VOC +24 VDC +24 VOC +24 VDC +24 VDC +24 VDC +24 VOC +24 VDC

03C-45 ° +24 VDC +24 VDC +24 VDC +24 VOC +24 VOC +24 VOC +24 VDC +24 VOC

03C-48 ° +24 VDC +24 VDC +24 VDC +24 VDC +24 VDC +24 VDOC +24 VDC +24 VOC

03C-47 ° 0VvDC ovDC oVvDC ovDC 0 vDC ovDocC ovDC ovDC

03C-48 ° 0 VvDC ovDC ovDC ovDC 0 VvoC ovDC ovDC ovDC

03C-49 ° 0 VvDC ovDC ovDC 0VDC 0 VDC ovDC ovDe 0 VDC

03C-50 ° . . . . . . .

e

| 04C-1 21003 Input #57 Input #57 nput #57 Input #57 Input #57 Input #57 Input #57 Input #65
| 04C-2 2101§,f?€|nput #58 Input #58 Input #58 Input #58 Input #58 Input #58 Input #58 Input #66
! 04C-3 3 #59 Input #59 Input #59 Input #59 Input #60 input #59 Input #59 Input #87
| 04C-4 #60 Input #60 Input #60 Input #60 Input #60 Input #60 Input #60 Input #68
| 04C-5 #61 Input #61 Input #61 lnput #61 Input #61 Input #61 lnput #61 Input #69
| 0C3-6 #62 Input #62 Input #62 Input #62 < Input #62 Input #62 Input #62 Input #70
1 04C-7 #63 input #63 Input #63 Input #63 Input #63 Input #63 Input #63 Input #71
| 04C-8 #64 Input #64 Input #64 Input #64 Input #64 Input #64 Input #64 Input #72
I 04C-9 #65 Input #65 Input #65 Input #65 Input #65 Input #65 Input #65 Input #73
| 04C-10 #66 Input #66 Input #66 Input #66 Input #66 Input #66 Input #66 Input #74
I 04C-11 #67 Input #67 Input #67 Input #67 Input #67 Input #67 Input #67 Input #75
) 04C-12 #68 Input #68 Input #68 Input #68 input #68 Input #68 Input #68 Input #76
| 04C-13 #69 Input #69 Input #69 Input #69 Input #69 Input #69 Input #69 lnput #77
| 04C-14 #70 Input #70 Input #70 Input #70 Input #70 Input #70 Input #70 Input #78
I 04C-15 #71 Input #71 Input #71 Input #71 Input #71 Input #71 Input #71 input #79
| 04C-18 #72 Input #72 Input #72 Input #72 Input #72 Input #72 Input #72 Input #80
| 04C-17 #73 Input #73 Input #73 Input #73 Input #73 Input #73 Input #73 tnput #81
I 04C-18 #74 Input #74 Input #74 Input #74 Input #74 Input #74 Input #74 Input #82
} 04C-19 #75 Input #75 Input #75 Input #75 Input #75 input #75 Input #78 Input #83
) 04C-20 #76 Input #76 Input #76 Input #76 Input #76 Input #76 Input #76 Input #84
| 04C-21 #77 Input #77 lnput #77 Input #77 Input #77 Input #77 Input #77 Input #85
| 04C-22 #78 Input #78 Input #78 Input #78 Input #78 Input #78 Input #78 Input #86
| 04C-23 #79 Input #79 Input #79 Input #79 Input #79 Input #79 Input #79 Input #87
} 04C-24 #80 Input #80 Input #80 Input #80 input #80 Input #80 Input #80 Input #88
o 04C-25 307050UT#33 ouT#33 OuUT#33 _ OuTsaa OuUT#33 OUT#33 OUT#33 OUT#44
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ERC Expanded 1/0-04 Default Input and Output Assignments for Each Application

WELDING SPOT WELD HANDLING SEALING LASER CUT PLASMA CUT CUTTING GENERAL
Input  Connector Relay 170 Vo 170 110 110 110 170
0=Out Term. # Number Numba _ Nama Name Nnmoﬂ\_ Name Name Name Nnm,wx
04C-26 OUT#34 OUT#34 OUT#34 OUT#34 OUT#34 OUT#34 OUT#42
04C-27 OUT#35 OUT#35 OUT#35 OUT#35 OUT#3s OUT#35 OUT#434
04C-28 OUT#36 OUT#36 OUT#36 OUT#36 OUT#36 OUT#36 OUT#44
04C-28 OuUT#37 OuUT#37 OuUT#37 OUT#37 OouUT#37 OouUT#37 OUT#45
04C-30 OUT#38 OUT#38 OUT#38 OoUT#38 OUT#a8 OUT#38 OUT#48
04C-31 OUT#39 OuUT#39 OUT#39 OUT#38 OUT#39 OUT#38 OUT#47
04C-32 OUT#40 OUT#40 OUT#40 OUT#40 OUT#40 OUT#40 OUT#48
04C-33 3080:;0UT#41 OUT#41 OUT#41 OUT#41 OUT#41 OUT#41 OUT#41 OUT#49
04C-34 3081 §§0UTt42 OUT#42 OUT#42 OUT#42 OUT#42 OUT#42 OUT#42 OUT#50
04C-35 : OUT#43 OUT#43 OUT#43 OUT#43 OUT#43 OUT#43 OUT#51
04C-36 OUT#44 OUT#44 OUT#44 OUT#44 OUT#44 OUT#44 OUT#52
04C-37 OUT#45 OUT#45 OUT#45 OUT#45 OUT#45 OUT#45 OUT#53
04C-38 OUT#46 OUT#46 OUT#48 OUT#48 OUT#48 OUT#48 OUT#54
04C-39 OUT#47 OUT#47 OUT#47 OUT#47 OUT#47 OUT#47 OUT#55
04C-40 OUT#48 OUT#48 GunOn Laser On Plasma On Tool On Opr instruct.
04C-41 . . . . . . . .
04C-42 * . . . . .
04C-43 ° . . . . . . .
04C-44 - +24 VDC +24 VDC +24 VDC +24 VOC +24 VDC +24 VDC +24 VDC
04C-45 - +24 VDC +24 VDC +24 VDC +24 VDC +24 VDC +24 VDC +24 VDC
04C-46 ‘ +24 VDC +24 VDC +24 VDC +24 VDC +24 VDC +24 VDC +24 VDC
04C-47 ° oVvDC ovDC 0 VvDC 0VvDC ovDC ovVDC 0VvDC
04C-48 ° o VvDC ovVDC 0 vVDC oVvDC o0vVDC ovDC ovDC
04C-49 ovDC ovDC 0VvDC 0 VDC 0vVDC ovVDC ovVDC
04C-50 * . . . . . . .
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CUBE FUNCTION

The Cube Function (CF) defines a three-dimensional space which can be used to
prevent the robot from colliding with another robot or positioner. Before the robot
enters this space, it reads a specified input on the I/O board. If the input is ON, the
robot stays outside the CUBE until this input is turned off. When the robot enters the
cube, it turns on a specified output. When the robot exits the cube, it turns off this
output.

The K-Series robot has four cubes, two of them come with the robot and two can be
purchased as an option.

ADDRESS TERMINAL STRIP

CUBE 1 SOUT #3014 8TB-5
CUBE 2 SOUT # 3015 8TB-6
CUBE 1 SIN #2014 6TB-5
CUBE 2 SIN #2015 6TB-6

Specify the cube by defining two corners using the following procedure:

FIRST CORNER

SECOND CORNER

Cube Definition

Cube Function
7/7/93
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10.
11.
12.

13.

14.
15.
16.
17.
18.

Press the DISP function key on the ERC controller.

Select POSITION on the menu by pressing the F2 key. This will display a different
menu.

Select the XYZ on the menu by pressing the F2 key again; this will display a
different menu.

Select the ROBOT-COORD on the menu by pressing the F1 key. This will display
the XYZ coordinates of the robot.

Teach the robot the first corner of the desired cube.
Record the XYZ values from the screen on a piece of paper for this position.
Repeat Steps 5 and 6 for the second comer of the desired cube.

Compare the X coordinate values for both corners and assign the most positive
value to MAX X (ex. -4130 is more positive than -5500) and the most negative
value to MIN X (ex. -5500 is more negative than -4130).

Repeat Step 8 for the Y and Z coordinates.
Press OP1.

Press the right arrow key.

Press CUBIC.

The following screen is displayed:

MAX POSITION MIN POSITION
CUBE 1
BASE X 3500.0 mm X 3500.0 mm
Y 3500.0 mm Y 3500.0 mm
Z 3500.0 mm Z 3500.0 mm
CUBE 2
BASE X 3500.0 mm X 3500.0 mm
Y 3500.0 mm Y 3500.0 mm
Z 3500.0 mm Z 3500.0 mm

Enter the MAX and MIN XYZ values. Use the cursor key to move the cursor to the
axis you wish to change.

Press PANEL.
Press CANCEL.
Enter XXX XX.

Repeat for the rest of the data.

Power down and power up.

Cube is now established

Cube Function
7/7/93
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TOOL CENTER POINT DEFINITION

A well defined Tool Center Point, or TCP, is necessary for most applications -
especially any type of process work. It will allow easier teaching and the speed of travel
will be much more accurate. This is a must for welding, sealing, and cutting.

The ERC is capable of storing up to nine different tool center points. The first TCP is
called the Standard Tool, or Tool 0. Robots with one tool are only concerned with the
Standard Tool. The remaining eight tools are called Universal Tools, or Tools 1-8.
Robots with multiple tools (such as two-handed grippers) use Universal Tools along
with the Standard Tool. There are two methods for defining the TCP: Manual TCP
definition, and automatic tool center point calibration.

Manual TCP Definition

In most material handling applications, the gripping device is of definite dimensions and
orientation. It is possible to enter this data directly into the ERC.

OP1 » TOOL » () » DISP CHG » choose STANDARD TOOL or UNIVERSAL
TOOL » DATA STORE » PANEL

1. Press OPI.

2. Press TOOL.

3. Press right arrow soft key.

4. Press DISP. CHG.

5. Choose either STANDARD TOOL or UNIVERSAL TOOL.
6. Press DATA STORE.

7. Press PANEL.

Enter the dimensions of the tool relative to the wrist flange.

Tool Center Point Definition Page 1 MOTOMAN
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FLANGE COORDINATES
Xf
TOOL COORDINATES

Yt

Zt

Material Handling TCP

The tool will now be defined to the ERC and the robot should move about the TCP
when rolling, bending, or twisting from the teach pendant.

Automatic TCP Calibration

In most process applications, the tool has a more complex geometry - torches are
angled, plasma heads are off-center, etc. If this is the case, entering the dimensions and
rotations of the tool manually will not be straightforward. The preferred approach is to
use the Automatic Tool Center Point Calibration function. A tool center point probe is
needed to use this function.

1. Attach the probe to the robot. In most cases it is attached at the breakaway.

2. Put a punch mark on the work table or.fixture. Be sure the table is sturdy - the
punch mark should not move.

3. Bring the tip of the probe down to the punch mark. It is necessary to align the probe
with the T-axis. To do this, put the Teach Pendant in Joint Coordinates an drive the
T-axis. If the probe is aligned, the tip will stay in the punch mark. If it processes
out of the punch mark, use the probe thumbscrews to bring it in line with the T-axis.

4. Create a new job called TCP. This job will have two points, one will be in the
punch mark, the other will be up high enough to detach the probe and reattach the
tool. These points will be taught in linear motion.

Tool Center Point Definition Page 2 MOTOMAN
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5. The first point will be with the probe in the punch mark. The probe is to be
vertically plumb. Use a level to ensure that the probe is not rolled or bent out of
plumb. Also, the T-axis must be at 0 pulse counts. Display the robot's position:

DISP »- POSITION » PULSE

1. Press DISP.
2. Press POSITION.
3. Press PULSE

6. With the Teach Pendant in Joint Coordinates, drive the T-axis to O pulse counts.
Check that the probe is still in the mark. If it is not, make the necessary
adjustments.

7. With the probe in the punch mark, vertically plumb, and the T-axis at 0 pulses,
record the point.

8. Record the second point after raising the robot up to where the probe can be
detached.

9. Take the robot back to the first step in the program. At the OpPanel:

OP1 » TOOL » () » DISP CHG » CALIB. TOOL »
DATA STORE » MANUAL

1. Press OP1.

Press TOOL.

Press right arrow soft key.
Press DISP. CHG.

Press CALIB. TOOL.
Press DATA STORE.
Press MANUAL.

N kLD

10. Enable the TP. It will read TOOL MASTER. Press Record. The Display will
blink.
11. Return to the OpPanel and hit Exit.

12. Now, measure the distance from the robot wrist flange to the punch mark.

Tool Center Point Definition Page 3 MOTOMAN
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CALIB. TOOL PLANE

TCP P > f ! Yt
/ Xt @NCE POINT

/

Zt

Automatic TCP

13. This measurement is to be entered in the Z dimension of the Tool File. At the

OpPanel:
(Cursor to Z) » DATA STORE » PANEL » (enter
measurement) » ENTER
1. CursortoZ.
2. Press DATA STORE.
3. Press PANEL.
4. Enter measurement.
5. Press ENTER.

14. Now move the robot up, detach the probe and reattach the tool. Move the robot
straight down (World Coordinates -Z) toward the punch mark. If the tool's desired
TCP is not in the punch mark, move it there using the axes keys For process work,
rotate the tool so that it is plumb in the mark.

Too! Center Point Definition
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TOOL TO BE
REGISTERED

TCP TO BE
CONTROLLED

Y ;
FERENCE POINT

/

Correspondence of Tool and Reference Point

15. It is best to align the Tool Coordinate system with the World Coordinate system.
Check X and Y of the World system. Now put the robot in Tool Coordinates and
check X and Y. If they do not act the same, adjust the Tool by using the T-axis keys
until X and Y act the same in both World and Tool Coordinates. At the OpPanel:

0P1 » TOOL » DISP CHG » STD TOOL » DATA STORE

» MANUAL

1. Press OP1.

2. Press TOOL.

3. Press DISP. CHG.

4. Press STD. TOOL.

5. Press DATA STORE.:

6. Press MANUAL.

16. Enable the TP. It will read Tool 0. Press Record. The display will blink and the
Tool File on the OpPanel will generate all the dimensions and rotations of the tool.
Return to the OpPanel and press Exit.

The tool is now defined. To check the accuracy, put the robot in World Coordinates and
drive the R, B, and T axes. The TCP should hold point.

Tool Center Point Definition Page 5 MOTOMAN
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