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Preface

Thank you for purchasing this high-speed, high-accuracy assembly robot.

Before use, read this manual carefully together with related manuals to safely get the maximum benefit
from your robot in your assembling operations.

This manual covers the following products

B Robot system configured with the RC7M controller
- Vertical articulated robot V*-G-T series

- Horizontal articulated robot  H=*-G-T series

(Note) The robot controller version is indicated in the main software ver. column of the controller setting table
affixed on the controller. It can also be checked on the Version screen called up by pressing
[ExtScrn]—[Set]—[Maint.]—[Version] from the top screen of the teach pendant.

Important

To ensure operator safety, be sure to read the precautions and instructions in "SAFETY
PRECAUTIONS."






How this book is organized

Chapter 1 Operating Devices

This chapter describes the teach pendant and operation panel to be used for running the robot and
creating programs. It also provides the menu tree of key commands configured on the touch panel of the
teach pendant.

Chapter 2 Manual Operation
This chapter guides you through running the robot manually and describes the coordinates.

Chapter 3 Creating Programs

This chapter describes how to create programs by recording steps and function codes with the teach
pendant. It also provides the editing procedure.

Chapter 4 Teach-Checking and Correcting
This chapter provides the teach-checking and correcting procedures for steps programmed.

Chapter 5 Operational Check (Individual/Auto)
This chapter gives the instructions for operational check of programs in Individual and Auto modes.

Chapter 6 Interface Panel Screen

This chapter shows the interface panel screen and describes the functions of the buttons, keys and lamps
on the screen.

Chapter 7 Options
This chapter describes optional pVision board and pendant extension cable.
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Chapter 1 Operating Devices

Chapter 1
Operating Devices

1.1 Teaching Pendant Overview

1.1.1 Names and Functions of Teach Pendant Components

The teach pendant consists of a manual/auto selector switch, emergency stop button,
touch panel, deadman switches, and keypad. Section 1.1.2 details the keys on the
keypad.

—— Manual/auto selector switch

The combination of this switch and the mode selector switch on the operation panel
toggles between the manual operation (teach mode) and automatic operation (playback
mode).

Q @7 Emergency stop button

Pressing this button causes an
emergency stop. To release the
emergency stop, turn the button
clockwise.

Touch panel (LCD)
See Sections 1.2 and 1.3 for details.

f ENABLE

« OFBEEE )
— Keypad
See Section 1.1.2 for details.
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Deadman switches

Holding down either one of these switches supplies power to the
motors and releases the brakes.

These switches are enabled only in the teach mode.

Without either one of these switches being ON, driving joints is not
allowed.

If danger impends, release the switch, and the robot immediately
stops.

Teach Pendant (Bottom Face)
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1.1.2 Keys on the Teach Pendant Keypad

Functions when keys are pressed

Keys Functions with the ENABLE key held down
Auxiliary This is an Enable operation key for —
keys ENABLE preventing wrong operations due to
unintentional depression of keys. It also
works to extend the functions of
particular keys.
AUX Press this key to drive auxiliary axes. —
(When an auxiliary axis is in use, the
upper left LED is lit.)
INTERP Each time this key is pressed, the Each time this key is pressed, the
)ﬂORD coordinate system to be applied in the interpolation in the record status
——

manual operation cycles through the
following three.

o
_TD*Tt .J_‘Z

toggles between JOINT and
LINEAR.

CHECK SPD
i s
TEACH
SPEED

(5 choices)

Each time this key is pressed, the
manual operation speed cycles through
five shifts 1 through 5.

(1: inching)

Each time this key is pressed, the
CHECK GO/BACK speed cycles
through five shifts 1 through 5.

STOP
f coNT |

Each time this key is pressed, the
CHECK GO/BACK operation toggles
between ONE and CONTINUE.

Pressing this key suspends
program execution of the robot
being during playback and turns
the cycle operation signal off.
(Tip: Pressing the HOLD/RUN
switch on the operation panel
stops the robot but it does not turn
the cycle operation signal off.)

CLOSE

Each time this key is pressed, the active
screen cycles through the scroll screen
-> monitor 1 screen - monitor 2 screen.

Pressing this key closes the
currently active monitor screen.

‘85} DD

Pressing this key with the deadman
switch held down runs the robot program
in ascending order.

CHECK
BACK

Pressing this key with the deadman
switch held down runs the robot program
in descending order.

Programming
keys

g

SPD

(10 choices)

Use this key to select the speed number
(0 to 9) in the record status (indirect
specification).

Direct specification (e.g. in mm/sec) is
also possible.

Use this key to set user output signals in
the record status.




Functions

Functions when keys are pressed
with the ENABLE key held down

Programming
keys

Use this key to set user input signals in
the record status.

=l &
= <
(7]

TMR

(10 choices)

Use this key to select the timer number
(0 to 9) in the record status.

(5

ACC

choices)

Use this key to select the accuracy
number (0 to 4) in the record status.

FN

Press this key to enter function codes.

Shortcut
keys

=
T

Each time this key is pressed, the
interface panel screen toggles ON
(display) and OFF (hide).

(The interface panel screen is the one
currently selected.)

[ —
=
e

In the teach mode, pressing this key
enters the on-screen program edit
mode.

In the on-screen program edit mode,
pressing this key updates the contents,
terminates editing, and returns to the top
screen.

Edit keys

0. WRITE

=
=
(ep)

Pressing this key records a step.

It updates the joint command values with
the current ones and also updates the
configuration parameter values.

Pressing this key overwrites a
recorded step with a new one
together with the position and
record status.

Pressing this key inserts a step.

=
7

Pressing this key updates the joint
command values with the current ones.
(It does not update the configuration
parameter values.)

Pressing this key modifies the
position at the step.

Pressing this key deletes a step.

DEL o
RESET When the top screen is first displayed, | —
R pressing this key calls up a shortcut
menu.
On the subsequent screens, pressing
this key cancels an entry or returns to
the preceding screen.
Pressing this key twice outputs an error
reset signal.

Pressing this key calls a step.

Pressing this key calls a program.

&

Pressing this key establishes the
entered data.
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Functions when keys are pressed

Keys Functions with the ENABLE key held down
Edit keys HELP - -
This is a backspace key that clears the | —
BS
(s | last entered data.
Function — —
related keys CLAVP
Arm traverse 7" X- ) 1st-axis drive keys —
keys
Y- || v+ 2nd-axis drive keys —
7 z- ||| z+ 3rd-axis drive keys —
rRx- I Rxs )| 4th-axis drive keys —
5th-axis drive keys —
@ rz+ )| 6th-axis drive keys —
Numeric ¥ ) Numeric data entry keys Sl
keys 0 0: +
1: ON
2: OFF

(ON/OFF are used to issue output
signals manually.)

Cursor keys These keys are used to move the cursor. | On the teach/playback mode

screen

Up/Down arrow keys for moving to
the desired execution step.
(Possible only on the
teach/playback mode screen.)

B me-
GgRIE]

On the on-screen program edit
mode screen

Up/Down arrow keys for page
feed.
On various setting-up screens

Left/Right arrow keys for selecting
target items.




1.1.3 Pendantless State

What is pendantless state?

A pendantless state allows the user to initiate or stop programs from the line controller
or operation panel without connecting the teach pendant.

Note: When using the robot controller in a pendantless state, be sure to set up an
emergency stop switch, referring to the "Positioning of emergency stop switches" in the
SAFETY PRECAUTIONS.

Functions available in a pendantless state

The table below lists the functions available in a pendantless state, which differ
depending upon the operation modes.

@®: Available
A\ Not available

Operating Operation Teach Individual Auto Connection
device cutting-off
Edit programs A - - -
Run robot A - - -
Select programs A A - -
sondant | Check GO, BACK A i 3 i
Clear errors A A A -
Monitor A A A -
IF panel A YAN A -
_ Initiate programs - ( - -
O%zr: éllon Stop programs - ([ J - -
Clear errors A ([ o -
Select programs - - [ -
Line Initiate programs - - o -
controller | stop programs - - ) -
Clear errors A (] o -
WINCAPSIII J\;méfégﬂeds e ‘ ° ‘ -
e I e :

* The currently selected program (default: Program 0) runs.
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Putting the controller into a pendantless state

Turn the controller power OFF. Disconnect the teach pendant from connector CN16
and set the dummy connector (410142-0400) to the connector instead.

®

yDummy connector (410142-0400)

Note: Be sure to turn the controller power OFF before connecting/disconnecting the
dummy connector or teach pendant. Connecting the teach pendant instead of the
dummy connector with the controller power ON allows the teach pendant to display the
top screen, but the teach pendant is inoperable. This state is dangerous since it is
possible for external equipment to start programs.




1.2 Touch Panel Components Available in the Teach Mode

This section gives a screen sample shown on the touch panel in the teach mode. The
components of the screen are detailed later.

. Teach/playback mode

f===========

" display

Program Step Comment O > Comment area
SN -
[EX] Status Service
» Guidance message area

[EOF]

1JOINT 5
2 JOINT 5

CLAMP J/E  OUTPUT

1 [
1 L
1 L
1 L

<5 .",._
Jo+nt

- T 'K__} Coordinate system display
[m)

—> Manual operation speed

INPUT

\—>

display

Error Record status title display

1| Motors

]
o L =
3JOINT & 0 0 | olart
I CHK one

> Record status display

Program display area

IWaiting

eo——>» Current status monitor
(enclosed with dash line)

— > Assignment to function keys
F1to F12

N

P - o
% | o J | ®
Cancel RPS Con-

Waiting Ena. stant J/E

Manual
Output

e —> System clock

&ﬂﬂ 5 B

T 4

Cancel RPS Mar i- Cond-

Waiting Ena. torl ition stant

Hiajc;oc'r)d Q"
PAac

1.2.1 Operation Keys

The following six operation keys are provided in the upper two rows on the touch panel.
The table below gives the description of their functions.

Functions

Functions when keys are pressed with the

ENABLE key held down

Program

[----]
0
[EX]

Shows the program number currently
selected.

Pressing this key calls up the Program
List screen.

Same as at left.

Step

Shows the step number currently
selected.

Pressing this key calls up the Step
Selection screen.

Same as at left.
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Functions

Functions when keys are pressed with the

ENABLE key held down

"

Status

Pull-down menu key.

Pressing this key allows you to switch to
the "Monitor 1," "Monitor 2," "I/F," or "Ext
Scrn" screen.

Same as at left.

Pressing this key shows the Service

Same as at left.

> screen where you can access various
Senvice functions including monitor, file
manager, etc.
Juiz Pressing this key allows you to select the Juiz Pressing this key allows you to select the
—— coordinate system to apply in the coordinate system in the record status.
manual operation.
This key is functionally equivalent to the
corresponding key on the teach pendant
keypad.
g7 | This key allows you to select the manual | 5= This key allows you to select the
- *='  operation speed of the robot. - *=  playback speed in CHECK GO/BACK
Each time this key is pressed, the speed operation.
cycles through five shifts 1 through 5. Each time this key is pressed, the speed
cycles through five shifts 1 through 5.
1.2.2 Function Keys F1 to F12

The following 12 function keys are provided in the bottom two rows on the touch panel.
The table below gives the description of their functions.

Functions

Functions when keys pressed with the ENABLE

key held down

(Not available when shaded.)

il
s

Cancel
Warting

Pressing this key forcedly cancels the
waiting state for an | signal (input
signal) or J/E (jump/end) command.

(Not available when shaded.)

ol

RPS
Ena

Shows the current RPS state.
Pressing this key enables or disables

the RPS (robot programming select).

In Auto mode, the RPS is
unconditionally enabled; in Individual
mode, you need to enable the RPS.

(Not available when shaded.)

Honi-
torl

Pressing this key displays the monitor
menu including the cycle time monitor.

(Not available when shaded.)

Cond-
ition

Pressing this key allows you to set up
teach/playback conditions.

The teach/playback condition screen
can be accessed also from the
Service screen.

Pressing this key proceeds to the
constant mode in which tool data and
other constants can be set up.

(Not available when shaded.)




Functions Functions when keys pressed with the ENABLE
key held down

6 Pressing this key allows you to record — (Not available when shaded.)xx

J (jump) and E (end) commands.
7 — (Not available when shaded.) e Pressing this key displays the record
o I/O monitor where the 1/O signals
recorded in the current step are
shown with their names.

8 Shows the current tool number. — (Not available when shaded.)

Pressing this key allows you to select
the desired tool number.

9 — (Reserved.) — (Reserved.)

10 — (Not available when shaded.) Pressing this key with the CALL PAC
or RUN_PAC step being selected calls
up the corresponding PAC program
window.

11 — (Reserved.) — (Reserved.)

12 — (Reserved.) Q Pressing this key manually toggles

Harual output signals (O signals) between
ot ON and OFF in the teach mode.

1.2.3 Current Status Monitor

The current status monitor is displayed in the upper right corner of the touch panel. It
contains up to eight items as described below.

Monitor items Display type

"Error," "Motors," "Start," "CHK once | These monitor items are always displayed in the
(continue)," and "Waiting" fixed positions, even when dimmed.

"Machine lock," "Emergency stop," and | These monitor items are displayed only when the
"Deadman"” related event occurs. The display positions are
not fixed.

10
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1.3 Touch Panel Components Available in the Playback Mode

This section gives a screen sample shown on the touch panel in the playback mode.
The components of the screen are detailed later. For the components common to both
the playback and teach modes, see Section 1.2.

JOINT B i

1 JOINT 5 0 0o 1 Rl [ 1L
2 JOINT 5 0 0 1 Rl [ 1L
[EOF]

L1

Pl I Program ‘ Step I Comment
;i | ==
-SRI o
Status Service
OK Step:[ ® » Repeat condition pull-down
Repeat :C [ 8 B menu
INTERP SPD ACC TMR TOOL CLAMP J/E  OUTPUT NPT Status

| Motors
| Start

CHR one

Cancel
Waiting

Con-
stant

RFS
Ena

Step
Forvward

Waiting

Tool

PAC

s ; ' »
e~ o
Cancel RFS Won i- Cond- Step
Waiting Ena. torl ition ztant Fariard
Record Speed
I/0 override
Han. Tool
PAC 1%

1.3.1 Operation Keys

Functions

Functions when keys are pressed with the

ENABLE key held down

Step:C
Repeat:C

Shows the current repeat conditions.

Pressing this pull-down menu key allows
you to select whether or not to repeat a
step and program in Individual and
Teach modes.

1




1.3.2 Function Keys F1 to F12

Functions when keys pressed with the ENABLE

Functions key held down

6 — (Not available when shaded.) This key is used when the repeat

condition for Step Forward is "Once."

Step
Farward

See Section 5.2 for details.

10 — (Not available when shaded.) When CALL PAC is in execution, this
key is used to call up the
corresponding PAC program window

in the playback mode.

(PAC: Denso robot language)

12 — (Not available when shaded.) This key is used to temporarily
change the playback speed without

changing the record speed.

See Chapter 5 for details.

12



Chapter 1 Operating Devices

1.4 Menu Tree

Top Screen

< Using operation keys >

— [Program]

[Desgnatd Progrm]

[Directory]

[Copy]

[Delete]

[Modify Comment]

— [Step]

[Designated Step]
[Bottom]

[Copy]

[Delete]

[Search Comment]

—— [Status]
On ordinary panel

[Monitor 1]
— [Monitor 2]
— [IF]
[ExtScrn]
[Monitor]

On I/F panel

——— [PrevPage]
——— [NextPage]
L— [ExtScrn]

—— [Service]

[Condition]
[Monitor 1]

[Teach/playback condition setting]

[Monitor 2]
[File Manager]

[Auxiliary Functions (Arm)]

——Teach mode [Speed (teach/check)]

—I:Teach mode [Coordinate system (Joint/XYZ/Tool)]

Playback mode [Continue/Once switching]

13

——— [Robot teach speed]
I [Robot repeat speed]

[Accuracy]
[Timer]
| [Tool]

—— [Step Continue/Once]

— [Repeat Continue/Once]



Top Screen
< Using function keys >
—— [CanclWait]
—— [RPS]
—— [Monitor]

[Monitor OFF]

- [I-Signal monitor]

[O-Signal monitor]

[Axis monitor]

[Error logging monitor]

[Variable monitor]

[L-Signal monitor]

[R-Signal monitor]

—— [Teach/Playback Conditions]

[Robot teach speed]

[Robot repeat speed]

[Accuracy]

[Timer]
L [Tool]

—— [Constant]

[Home position]

[Arm setting]
[I/O setting]

[Maintenance]

[Options]

Teach mode [J/E]
Playback mode [StepFwd]

In

- [Record 1/0 Monitor]
- [Tool]
—— [PAC]

-

Teach mode [Manual Output]

[I/F panel setting] ——

< Using R keys > (Shortcut)

[Failure clear]

[Program copy]

[Program No. change]
[Program delet]

[Machine Lock ON/OFF] *'

[System Environment ]

L [Change displaying language]

*! See the Setting-up Manual (T03),
Section 3.1.2 "Machine Lock."

[Teach/playback condition setting]

[Teach/playback condition setting]

L [Interface Panel setting]

[Communication setting]

Playback mode [REP.SPD VARIABLE]

14



Chapter 1 Operating Devices

1.5 Configuration of Robot Intrinsic Parameters (Screen

example)
Top screen Step Gomment
o | -
Status Servica
-i‘;:i L — H

Status

Error

%E %l Motors
| Start

[ECF] CHe ore
Waiting

(]

=

=

=

o1
oo
oo
=
——

®

Con-
stant 1B

Waiting

3l

=] Qutpurt

UNITI

Service screen

2 Monitor 1

4 File Marager

£ Program Comversion

10 Auxiliary Functions (hrm)

(*1)

Note that this operation may

not close the extended screen

in any of the following states..

- During program editing

- During parameter editing

) elect " uxiliary Function (Arm). i ey held down,
During program loading Select "10 Auxiliary Function (Arm). ¥+ T With ENABLE key held d

- In error occurrence state
press CLOSE key on keypad. (*1)

Yarious data for teaching and plavback procedure can
be set here.

Auxiliary Functions (Arm) ™M & © 0 weesss | dotnt e ol 100%
window
Auxiliary Functions (firm)
# 7
£ A ‘
Tool. Work. firea.
[F41 [F51 LF&1
A \ e %
Config. Overload Ctrllog. Exec CAL
[F71 [F1e] [F111 [F121
Cancel: Exits ®SHOCRUTT
® A ‘ | | | Tool. | Hork . | Area.

15



1.6 Shortcuts

On the top screen, press to display the following shortcut menu.

Prosram

[--1

Step
i
L ]

Status Service

Comment W E -

[kIClear error
[KIClose IF Panel

D
3.Frogram Mo. change

b=

rror

Motors

4. Frogram delete Start
b.Machine lock OW/OFF T CHE ore
B.System environment T
7.Chanze diselaving lansuaze Waiting
MC-Lock |
RP! Constant J/E
E'll 15:14
Tool 1 PAC Warut put
Shortcut menu items
Use To

1. Failure clear

Clear errors and output the error reset signals.
Equivalent to Error reset on the operation panel.

2. Program copy

Copy a registered program according to the program
number specified.

3. Program No. change

Change the number assigned to a program
registered.

4. Program delete

Delete a program registered.

5. Machine lock ON/OFF

Switch the machine lock on and off.

6. System environment

Display the versions of the controller and teach
pendant.

7. Change displaying language

Switch the language on the screen display between
Japanese and English.

After switching, restarting the controller is required.

16




Chapter 1 Operating Devices

1.7 Operation Panel

The operation panel is used to configure the startup conditions and motor ON
conditions. The component names of the operation panel are shown below.

=

MAN. TEACH - - -
N._TEAC covroL fworor [l FAULT |[ | 2=

T\ POIER ¢y | PONER gy Al w2y

£ \-. | | :

! I

N MasTER | TEcHG|f[ BuzzER

N ON READY ||| OFF
i (h W

Mode selector

switch = — -
FAULT (1] I
START RESET || j
Yy Qﬁh

Emergency stop switch HOLD/RUN switch

Operation Panel

17



Chapter 2
Manual Operation

2.1 Operating Procedure

The operating procedure below readies the robot for manual operation.

Step 1 I Insert the teach plug (prepared by the customer).

Step 2 | On the operation panel, turn the mode selector switch to the TEACH position.

- Q

MAN._ TEACH

Program
[‘i‘j]
[EX]

Step Comment
-
N - | -
Status
i

INFUT

CC TMR TOOL CLAMP  J/E OUTPUT

[EOF] Motors
Start
CHE one

faiting

Con-
stant JE

Wanusal

EAGC Output

18



Chapter 2 Manual Operation

Step 3| With the teach pendant, select the desired program number (#3 in this sample).

(1) While holding down the ENABLE key, press the STEP key on the keypad. Or
press the Program key on the touch panel.

ENABLE|[enky ey
STEP or 3[Ex]

The program number entry window opens as shown below.

0K Current program
gy Desizrated program E ol \TFHT TNEUT Statis
Edit [Directory(RI ?) W
[EOF] DZTZ’EE(;%?%?) | Motors
Modity Comment Shart
CHY ore
faiting

®
@ar=
910:2 nt JAE

Marual

PAG Output

(2) Press 3 and ENTER keys on the keypad.

3

If the specified program already exists, a maximum of seven steps appear on the
program display area, starting from step 1.

If the specified program does not exist, the step number "0" appears.

Step 4 || Select the desired operation coordinate system.

Each time is pressed on the keypad, the coordinate system cycles through the
following three on the touch panel.

-

19



Step 5 CHECK SPD

Select the teach speed (1 to 5) using | &

Step 6 || On the operation panel, press the TEACHING READY key.

=
MAN —TEACH  oma fwir | FAULT )
PO , POWER@B, N \\v =o0p
AUTOl i ) | ] OFE
MASTERTTrEAcHING || BuzzER

on - (Il Retoy || oF
0

N
TART FAULT |l I
BEHEIS

Step 7 I Hold down either one of the deadman switches, and the drive power magnet is turned
ON so that the robot is ready to run.

20



Chapter 2 Manual Operation

2.2 Out-of-Fence Teaching Procedure

Step 1 1 On the I/F operation panel, turn the mode selector switch to the MAN. position.

=

MAN, TEACH

=
AUTG OFF

Step 2 || On the teach pendant, turn the manual/auto selector switch to the manual operation
(Teach mode) position.

©

Step 3| On the I/F operation panel, press the MASTER ON key.

MAN, Teact fcontrow ffvoror  Jrauet
/\\ POWERE PovERE A

TEACHINGY BUZZER
READY OFF
. X

FAULT
RESET

/

MASTER

ON

0

Step 4 || On the I/F operation panel, turn the HOLD/RUN switch to the RUN position.

Step 5 Hold down either one of the deadman switches.
Note: The RPS should be enabled beforehand.

21



2.3 Motion on Cartesian Coordinate System

When the Cartesian coordinate system (= 7 |) is selected, the robot motions as

shown below.

W 4-axis robot

v -X
T~ v
'
'
-
-
~
~
~
\\
\\

N
+X +Y
Y+
=
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Chapter 2 Manual Operation

LY

B 6-axis robot (Linear motion)

B 6-axis robot (Rotational motion)

23



2.4 Motion on Joint Coordinate System

When the joint coordinate system ( J??”m ) is selected, the robot motions as shown
below.

W 4-axis robot

Y- +
&
2nd axis
(-),(+)
>
1st axis
(-),(+)
<>

)
- (UT1

<->i(+> 2

4th axis (T)

W 6-axis robot

RZ- (J3) 3-

RY-

Q1 st axis (J1 . D

/' X- ]
vj

24



Chapter 2 Manual Operation

2.5 Motion on Tool Coordinate System

When the tool coordinate system (= %'~ |)is selected, the robot motions as shown

below.
W 4-axis robot
# +TY
Reference
hole
x| =

Viewed
from A

25



B 6-axis robot (Linear motion)

+Y

+Z

Flance face

Flance face

26




Chapter 3 Creating Programs

Chapter 3

Creating Programs

3.1 Setting up Record Status

The record status refers to information to be recorded together with position data in
each step. Before recording steps, set up the record status. The table below shows the
names, definitions, and setup procedure of the record status.

The record status can be set up with the teach pendant (keys on the keypad or function
keys on the touch panel).

In the teach mode, the record status shows the current step status.

Name

Definitions and setup procedure

INTERP

Interpolation method to this step.

With held down, press to select the interpolation method.

Each time is pressed, the interpolation method toggles
between JOINT and LINEAR.

/

(LINEAR) 9 1 0 1 J[-12,-13, -14+] [12, 13, 14, 15%]

SPD

Travel speed to this step.

This records any of 10 speed numbers (0 to 9) which should be previously defined for
speed data in % in the constant mode.

Press SPD , enter the desired speed number, and press .

Recording status - Speed

Speed number (0 - 9)

f

Indirect speed specification (speed number 9)

LINEAR( 9 ) 1 0 1 J [-12,-13, -14+] [12, 13, 14, 15%]

Entering a speed number is called "indirect speed specification."

27



Name

Definitions and setup procedure

SPD Tip: "Direct speed specification”
The direct speed specification function can be enabled or disabled with the Option Menu.
The default is "disable."
If this function is enabled, the direct speed specification becomes available, e.g., in
mm/sec with the following procedure.
5] (5] 6
Press , 1 , 0 , and , and the speed direct entry screen appears.
Enter the desired speed (mm/sec) and press .
The direct speed specification applies to LINEAR only, not to JOINT. If the interpolation is
switched from LINEAR to JOINT after the speed is directly specified for LINEAR, the
speed number 1 (default) in indirect specification applies.
The directly specified speed data will be processed as data in mm/sec. if the interpolation
is LINEAR.
Direct speed specification (9 mm/sec.)
LINEAR (9.00) 1 0 1 J [12,-13, -14+] [12, 13, 14, 15%]
~—
ACC Positioning accuracy in this step.

This records any of 5 accuracy numbers (0 to 4) which should be previously defined for
distance in mm at the record point in positioning in the Teach/Playback Conditions screen.

0: Encoder value basis
1 to 4: Commanded value basis

For details, refer to Section 3.3.3 "Notes for Using Base Programs and PAC Programs."

Press ACC , enter the desired accuracy number, and press .

Recording status - deo

becuracy number (0 - 43

f

/

LINEAR 9 (1 ) 0 1 J [12,-13, 1M, 30, ]

28




Chapter 3 Creating Programs

Name

Definitions and setup procedure

TOOL

Tool number (1 to 9) to apply in movement to this step.

In the Teach/Playback Conditions screen, tool numbers should be previously defined for
the TCP distance, inclination, center of gravity, weight, and other parameters of individual
tools.

‘ @
Press _ ™ |, enter the desired tool number, and press .

Recording status - Tool

Tool number (1-9)

9

LINEAR 9 1 0 ( 1 ) J o [-12,-13,-14+] [11, 12, 13, 14+]

TMR

Timer for waiting time after axis position matching* in this step.
(*axis position matching: Arrival of tool end at the target position)

This records any of 10 timer numbers (0 to 9) which should be previously defined in the
Teach/Playback Conditions screen.

Timer 0: Zero second fixed

Press , enter the desired timer number, and press .

Recording status - Timer

Timer rumber (0-9)

9

/

LINEAR 9 1 ( 0 ) 1 J[-12,-13, -14+] [11, 12, 13, 14+]

J/IE

Jump/End command to proceed from this step.

#
Each time _*® |is pressed, the setting cycles through the following.
(None): Proceed to the next step.

J: Jump command
E: End command
LNEAR 9 1 0 1 (J )12-13+ J[1,30,- ]

29



Name

Definitions and setup procedure

ouT

Press

User output signal that turns ON or OFF after axis position matching in this step.
Up to 96 output signals can be recorded.

ouT

, and the following entry window appears.

Recording status - Output signal

Output sizgnal number (-96 - 96)

[-12.13.-14

The current record status appears in the ascending order of absolute values. Enter new
signals to record, with + for ON and - for OFF.

A single step can have both ON and OFF signals. (For the playback procedure, refer to
Chapter 5, Section 5.3.)

To enter signal numbers in succession, delimit them with periods (.).
To delete a signal number (not to turn the signal on or off), move the cursor to the

position immediately following the signal number and then press {es | .

To reset all signal numbers at a time, enter a zero (0). On the program display area, "0"
is displayed in the OUTPUT field at the step.

At the step in which all output signal numbers are reset, "0" is displayed in the OUTPUT
field on the program display area.

To reset signal numbers except particular ones (10 and 11 for example), enter a zero (0)
preceding the particular signal numbers (in this example, enter 0.10.11). On the
program display area, "0.10.11" is displayed in the OUTPUT field at the step.

Upon completion of entry, press , and the entry window shown above closes.

The record status entered and output information of taught steps are displayed in the
ascending order of absolute values of signal numbers in the OUTPUT field. The same
signal numbers with + and - are displayed with the + one first.

/

LINEAR 9 1 0 1 J <[O. 10. 11> 111, 30, |

If output signal numbers entered overflow the record status area, an asterisk (*)
appears instead of the overflowed ones.
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Chapter 3 Creating Programs

Name

Definitions and setup procedure

After axis position matching, the robot waits for this input signal to turn ON.
Up to 96 input signals can be recorded.

Press @ to display the following entry window.

Recording status - Irput siznal

Input sinal rumber (1 - 98)

2250

- The current record status appears in the ascending order of absolute values. Enter new
signals to record.

- No signals with - can be specified.
- To enter signal numbers in succession, delimit them with periods (.).

- To delete a signal number, move the cursor to the position immediately following the

|

signal number and then press

- Upon completion of entry, press , and the entry window shown above closes.

- The record status entered and input information of taught steps are displayed in the
ascending order of signal numbers in the INPUT field.

/

LINEAR 9 1 0 1 J [12,-13, ]61,30, > |

- If output signal numbers entered overflow the record status area, an asterisk (*)
appears instead of the overflowed ones.

COMMENT

Every step can be annotated with a comment consisting of up to 10 characters.
The comment can be entered or displayed only on the on-screen edit window.
On the teach mode screen, no comment can be entered.
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3.2 Recording Steps

Record steps using the procedure below.

Step 1 ; . &
After the robot position and record status are determined, press REG .

Those data will be recorded at the step immediately following the currently displayed one.
(If the target step has been taught, an error occurs.)

Program Step Comment
o] " | S
3 T ----- L
[EX] Status Service

Recorded stepl. JXIZ

Motors
Start

CHE one

faiting

®

Con-

Waiting stant JsE

Marual

PAGC Qutput

Step 2 | Repeat the procedures of "Manual operation" (Chapter 2) — "Setting up record
status" (Section 3.1) — "Recording steps" (Section 3.2)

The step number automatically increments.
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Chapter 3 Creating Programs

3.3 Recording Function Codes

As listed below, function codes (FN codes, CALL PAC and RUN PAC) are provided for
writing commands not covered by the record status, e.g., calling a sub program from a
start program.

FN codes
Unconditional | Conditional Conditional with control pass
count
Program call | FN80 FN81 FN82
Step jump FN20 FN23 FN26
Comment FN99 - -

CALL_PAC and RUN_PAC
Call PAC program CALL PAC
Run PAC program RUN_PAC

3.3.1 FN Codes
[ 1] Entry procedure

Given below is an example for recording the command "If input signal 113 is ON, call
program 80" at the step following step 2.

Step 1 I On the top screen, select the step that a new step should follow.

]
STEP|| 2

Enter a conditional program call command.

ON
1]

Step 2

s

Step 3

Enter the program number to be called.

55

Step 4| Enter the condition (input signal number).

=)

1JOINT 9 1 0 1 J  [12,-13,14,+][1,12,30,* ]

2J0INT_9 1 0 1 [ I ]
o 1 90, 01D

[EOF] ]4
/
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[ 2] FN code details

Function code |FN20

Name Step jump

Function Jump to the specified step in the same program.

W Description
The FN20 jumps control to the specified step in the same program.

The jump-destination step can have a motion or function command.

W Usage
The example below records an FN20 at step 4, with the jump-destination step 7.
When this example is played back, the control reaches step 4 and then jumps to step 7
without execution of steps 5 and 6.
FN20
Interpolation Speed Accuracy Timer Tool Clamp J/E OUT (O) IN (I) Jump to:
1 | JOINT 9 1 0 1 [ 1 ]
2 | JOINT 9 1 0 0 [ I ]
3 | JOINT 9 1 0 1 [ I ]
4 | FN20 [007] [ I ]
5 | JOINT 9 1 0 1 [ 10 ]
6 | JOINT 9 1 0 1 [ 1 ]
7 | JOINT 9 1 0 1 [ I ] £
8 | JOINT 9 1 0 1 [ 1 ]
9 | JOINT 9 1 0 1 [ 10 ]
H Notes

- Using this command does not decelerate the robot.

B Parameters

1st parameter Description

Step number of jump destination.
(1 to 999)

Step number

B Display example

FN20 [007]
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___________________________________________________________________________________________________________|

Function code |FN23

Name Conditional step jump

Jump to the specified step in the same program

Function depending upon the given input signal state.

W Description
The FN23 jumps control to the specified step in the same program if the specified input
signal is ON. If the signal is OFF, the control passes to the next step without jump.

The jump-destination step can have a motion or function command.

W Usage
The example below records an FN23 at step 4, with the jump-destination step 7 and
input signal I1.
When this example is played back, control jumps to step 7 if input signal |1 is ON; it
passes to step 5 if 11 is OFF.
FN23
Jump to:
Interpolation Speed Accuracy Timer Tool Clamp J/E OUT (0) IN (I) Ilf inpult Ilf inpult
signal is|signal is
OFF ON
1 | JOINT 9 1 0 1 [ 10 ]
2 |JOINT 9 1 0 0 [ I ]
3 | JOINT 9 1 0 1 [ I ]
4 |FN23 [007, I1] \ L
5 | JOINT 9 1 0 1 [ I ] v
6 |JOINT 9 1 0 1 [ I ]
7 | JOINT 9 1 0 1 [ 11 ] <
8 |JOINT 9 1 0 1 [ I ]
9 |JOINT 9 1 0 1 [ I ]
W Notes
- Using this command does not decelerate the robot.
B Parameters
1st parameter Description
Step number of jump destination.
Step number (1 to 999)
2nd parameter Description
Input signal number whose state is a jump execution
Input signal condition.
(1 to 96)

B Display example

FN23 [007,1I1]
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Function code |FN26

Name

Conditional step jump with control pass count

Function

Jump to the specified step in the same program depending
upon the control pass count.

W Description

The FN26 jumps control to the specified step in the same program if control passes
through the FN26 step by the "control pass count + 1."

If the "control pass count" is 2, for example, control passes through the FN26 step two
times. At the 3rd pass, control jumps to the specified step.

The jump-destination step can have a motion or function command. The "control pass
count" is counted in the specified register (V variable). When the register value
exceeds the specified count, control jumps and the register value resets to zero.

W Usage
The example below records an FN26 at step 4, with the jump-destination step 7,
register #1 and the control pass count 2.
When this example is played back, control passes to step 5 at the 1st and 2nd passes.
At the 3rd pass, control jumps to step 7.
FN26
Jump to:
Interpolation Speed Accuracy Timer Tool Clamp J/E OUT (O) IN (I) lst & |3rd
2nd pass
passes
1| goInT 9 1 1 [ 11 ]
2 | JOINT 9 1 0 [ ] 0 ]
3 | JOINT 9 1 0 1 [ I ]
4 | FN26 [007, V1%, 2] ‘ -
5| JoINT 9 1 0 1 [ 10 1V
6 | JOINT 9 1 0 1 [ 11 ]
7| JoInT 9 1 0 1 [ i ] ]
8 | J0INT 9 1 0 1 [ 11 ]
9 | JOINT 9 1 0 1 [ 1 1 ]
W Notes

- Using this command does not decelerate the robot.
- The current control pass count can be referred to with Monitor | Integer variable.
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Chapter 3 Creating Programs

B Parameters

1st parameter Description
Step number of jump destination.

Step number (1 to 999)
2nd parameter Description

Register #

The register refers to a memory that counts how many
times control passes through the FN26 step.

(Integer variable 1 to 200) *

(Use global integer variables 11 to 1200 in PAC
language.)

3rd parameter

Description

Control pass count

Count of control passes which is a jump execution
condition.

Control passes through the F26 step by the "control
pass count + 1" and then jumps to the specified step.

(1 to 10000)

* The default number of global integer variables to be used is 100. To use more than
100 variables, change the number of variables to be used referring to the
SETTING-UP MANUAL (T03), Chapter 5 "Commands Assigned to Function Keys on
the Extended Screen," "Displaying and modifying the number of variables used."

B Display example

FN26 [007,V1%,2]
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Function code |FN80
Name Program call
Function Call the specified program.

B Description

W Usage

FN80 001

The FN80 calls the specified program.

Upon completion of playback of the called program, control returns to the step
immediately following the FN80 step in the original program.

The example below records an FN80 at step 4, with program number 002.

When this example is played back, control is transferred from step 4 of program 001 to
the first step of program 002. Upon completion of playback of program 002, control
returns to step 5 immediately following the FN80 step of program 001.

Interpola-
tion

Speed Accuracy Timer Tool Clamp J/E OUT (0)

1 [JOINT

9

1

0

1

2 [JOINT

9

1

0

0

3 [JOINT

9

1

0

1

4 |FN80 [002]

5 [JOINT

6 |JOINT

7 [JOINT

8 [JOINT

9 |JOINT

B Notes

B Parameters

002

Interpola-

tion Speed Accuracy Timer Tool Clamp J/E OUT (O) IN (I)

1 |JOINT 9 1 0 1 [ 11 ]

2 [JOINT 9 1 0 0 [ 11 ]

3 |JOINT 9 1 0 1 [ 10 ]

- Using this command does not decelerate the robot.

- In the called program (program 002 in the above example), an FN80 can execute. Up
to eight levels of nesting of FN80 are allowed. Nesting exceeding the limit causes the
alarm "2D05: lllegal call commands" and stops the robot.

B Display example

1st parameter

Description

Program number

Program number to call.
(0 to 999)

FN80
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Function code

FN81

Name

Conditional program call

Function

Call the specified program depending upon the given input
signal state.

W Description

The FN81 calls the specified program if the specified input signal is ON. If the signal is
OFF, control passes through the FN81 step without call.

Upon completion of playback of the called program, control returns to the step
immediately following the FN81 step in the original program.

The example below records an FN81 at step 4, with program number 002 and input

When this example is played back, control is transferred from step 4 of program 001 to
the first step of program 002 if input signal 11 is ON. Upon completion of playback of
program 002, control returns to step 5 immediately following the FN81 step of program

If input signal |1 is OFF, control does not pass to program 002.

002

i?girpola- Speed hecu~ Timer Tool Clamp J/E OUT (O)

racy IN (I)

1{JOINT 9 1 0

JOINT 9

3[JOINT 9 1

W Usage
signal I1.
001.
FN81 001
Jump to:
izg:rpola— Speed ﬁiﬁi{ Timer Tool Clamp J/E OUT (0) 1IN (I) iig;Z%ut ;fgiZiut
is OFF |is ON
1|JOINT 9 1 0 1 [ IR
2|JOINT 9 1 0 0 [ IR
3|JOINT 9 1 0 1 [ IR
4|FN81 [007,11) |
5[JOINT 9 1 0 1 [ IR \l/
6|JOINT 9 1 0 1 [ IR
7|JOINT 9 1 0 1 [ IR
8|JOINT 9 1 0 1 [ IR
9|JOINT 9 1 0 1 [ IR
H Notes

- Using this command does not decelerate the robot.

If the signal is ON, the tool ends turns inwards to take a shortcut. If it is OFF, the
virtual tool end moves towards the target position and when the actual tool end
reaches the accuracy range of the area, the program checks the input signal state
again.

- In the called program (program 002 in the above example), an FN81 can execute. Up
to eight levels of nesting of FN81 are allowed. Nesting exceeding the limit causes the
alarm "2D05: lllegal call commands" and stops the robot.

39



B Parameters

1st parameter Description
Program number Program number to call.
(0 to 999)
2nd parameter Description
Input signal number whose state is a call execution
Input signal condition.
(1 to 96)

B Display example

FN81 [007,I1]
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Function code |FNS82

Name Conditional program call with control pass count

Call the specified program depending upon the control pass

Function count.

W Description
The FN82 calls the specified program if control passes through the FN82 step by the
"control pass count +1."

If the "control pass count" is 2, for example, control passes through the FN8§2 step two
times. At the 3rd pass, control calls the specified program.

Upon completion of playback of the called program, control returns to the step
immediately following the FN82 step in the original program.

W Usage
The example below records an FN82 at step 4, with program number 002, register #1
and the control pass count 2.
When this example is played back, control passes to step 5 at the 1st and 2nd passes.
At the 3rd pass, control is transferred from step 4 of program 001 to the first step of
program 002. Upon completion of playback of program 002, control returns to step 5
immediately following the FN82 step of program 001.
FN82 001
Jump to:
?’terpua‘ speed 2 Dimer Tool Clamp J/E OUT (0) IN (I)[Tst s 2nd|3rd
on racy passes pass
1{JoINT 9 1 0 1 [ el
2| JOINT 9 1 0 0 [ 110 ]
3| JOINT 9 1 0 1 [ 110 ]
4|FN82 [007,V1%,2] |
5|JoINT 9 1 0 1 [ 10 \/ 002
6|J0INT 9 1 0 1 [ 1 ii‘g:rp“a’ Speed Arcaccuy’ Timer Tool Clamp J/E OUT (0) IN (I)
7| JOINT 9 1 0 1 [ 11 ] 1| JOINT 9 1 0 1 [ 10 ]
8[JOINT 9 1 0 1 [ 11 ] 2| JOINT 9 1 0 0 [ 10 ]
9[JOINT 9 1 0 1 [ 10 ] 3| JOINT 9 1 0 1 [ 1 [ ]
W Notes

- Using this command does not decelerate the robot.

- In the called program (program 002 in the above example), an FN82 can execute. Up
to eight levels of nesting of FN82 are allowed. Nesting exceeding the limit causes the
alarm "2D05: lllegal call commands" and stops the robot.

- The current control pass count can be referred to with Monitor | Integer variable.
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B Parameters

1st parameter Description
Proaram number Program number to call.

9 (1 to 999)

2nd parameter Description

Register #

The register refers to a memory that counts how many
times control passes through the FN82 step.

(Integer variable 1 to 200) *

(Use global integer variables 11 to 1200 in PAC
language.)

3rd parameter

Description

Control pass count

Count of control passes which is a call execution
condition.

Control passes through the F82 step by the "control
pass count + 1" and then calls the specified program.

(1 to 10000)

* The default number of global integer variables to be used is 100. To use more than
100 variables, change the number of variables to be used referring to the
SETTING-UP MANUAL (T03), Chapter 5 "Commands Assigned to Function Keys on
the Extended Screen," "Displaying and modifying the number of variables used."

B Display example

FN82 [007,V1%,2]
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Function code |FN99

Name Comment

Function Declare the rest of a step to be comments.

B Description
The FN99 allows you to describe a comment in a program.

Entering an FN99 calls up the following software keypad with which you can enter
ASCII characters.

A comment described at step 0 will be treated as a program name and displayed in the
Program name area at the upper section of the touch panel.

Software keypad

H Notes
- Using this command does not decelerate the robot.

- Any number of comments can be described in a program.

B Parameters

1st parameter Description
Comment Text consisting of a maximum of 60 characters
B Display example
FN99 [ ABC ]
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3.3.2 CALL _PAC and RUN_PAC
[ 1] Entry procedure

Step 1

Step 2

Step 3

On the top screen, select the step that a new step should follow.

STEP Hz [‘]

Press , enter 999, and then press

Frogram

[

[0KIClose IF Parel
[OKIClose IF Parel

INTERP  SPD

JAE - OUTPUT Status
Motors

: Start

[FOF] [ CHE ore

Waiting

MC-Lock |

Choose FN rumber. (20,23,26,80,81,82,99,999)

399

A list of function codes appears.

Select CALL PAC (or RUN_PAC), and then press

Frogram
— -
N I E— | -
[Ex] Status Service
[0k]Cloze IF Panel T3
[0kIClose IF Parel T -

Step jumpe
Step jumplI-condition)

Step jump(freq. condition) M
Program cal | Start
Program call(I-condit ion) CHE ore
Program call(frea. condition) —
Comment Waiting
A0 Cal | PAC prozram MC-Lack |

Run PAC prog?a%

o | ®

CanclWait | RPS Ena Constant J/E

Tool 1 PAC ManOut put
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Step 4

Step 5

Step 6

The software keypad appears.

Chapter 3 Creating Programs

Enter the name of the PAC program and then press the OK button on the software

keypad or @ on the hardware keypad.

ROT T

1 2 3 4 5 6 7 8 9 0

y

0K

Cancel

The confirmation window appears.
Press OK.

[0KIClose IF Panel
[OKIClose IF Panel

J/E

OUTPUT

Proceed to insert CALL_PAC after step 27

Press [ENTER] to edit prozram rame (B0 characters)

(™
Status Service
5 -
T L H

Error

Motors

Start

CHe one
7 Waiting
| Cancel MC-Lock |

FRO1

Check that CALL PAC is inserted.

=]

Program Comment
i r

INTERP SPD ACC TWR TOL CLAMP J/E

At 21 0 3

0 CHN I — °°
[ExTI| [ 1 Status Service
[KIClos= IF Panel T
[OK]Add step ﬁr

OUTPUT

11.2.3.4.5 6] piors
][1.2.3.4.5.6*]%

101.2.3.4.5.6%]|[ CHE one
Waitine
Mo-Lock |

RPS Era

#d | @

Constant J/E

Toal 1

Wanlut put
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[2] CALL_PAC and RUN_PAC details

Function code |CALL_PAC
Name PAC program call

Function Call the specified PAC program.

W Description
The cALL PAC calls the specified PAC program.

Upon completion of playback of the called program, control returns to the step
immediately following the CALL PAC step in the original program.

W Usage
The example below records a CALL PAC at step 3, with PAC program SUB1.
When this example is played back, control is transferred from step 3 of program 001 to
the first step of PAC program SUB1. Upon completion of playback of SUB1, control
returns to step 4 immediately following the CALL PAC step of program 001.
Base program 001 PAC program SUBL
1 JOINT 8 1 0 1 PROGRAM SUB1
2 JOINT 7 1 0 1 * MOVE P, P1
3 caLL_PAC [suBil] MOVE P, P2
4 JOINT 8 2 0 1 MOVE P, P3
5 JOINT 8 1 0 2 END
W Notes

- Using this command does not decelerate the robot.

- In the called PAC program (SUB1 in the above example), it is possible to call any
other PAC program, but not possible to call a base program.

- If the PAC program specified in this command does not exist, the error "2DO06:
Specified PAC program does not exist." occurs.

- This command is executable even at the first step.

- Executing a takearm statement in a PAC program called by a base program changes
the tool number to 0. To block the number change, use a keep option of a takearm
statement.

CALL PAC
— PAC program SUBL
[ Base program iiiziﬁ SuBt Change the tool number
MOVE P, P1 to 0.
END
CALL—PAC PAC program SUBI1
[ Base program PROGRAM SUB1
takearm keep=1 Keep the tool number.
MOVE P, Pl
END
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B Parameters

1st parameter

Description

Program name

PAC program name to call. (Max. 64 characters)

B Display example

CALL PAC [SUB1]
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Function code

RUN_PAC

Name

Parallel execution of PAC program

Function

Run the specified PAC program in parallel.

B Description

The RUN_PAC executes the specified PAC program in parallel.

W Usage
The example below records a CALL_PAC at step 3, with PAC program SUB1.
When base program 001 is played back and control passes to step 3, the CALL PAC
starts PAC program SUB1. That is, both base program 001 and PAC program SUB1
are concurrently executed.
Base program 001 PAC program SUB1
1 JOINT 8 1 0 1 PROGRAM SUB1
2 JOINT 7 1 0 1 SET IO [10]
3 RUN_PAC [sUB1] RESET IO [15]
4 JOINT 8 2 0 1 1201=I201+ 1
5 JOINT 8 1 0 2 END
H Notes

B Parameters

B Display example

- Using this command does not decelerate the robot.

- APAC program (SUB1 in the above example) cannot run a base program.

- This command is executable even at the first step.

- To run a PAC program again after stop, reexecute a PAC program in a base program.

1st parameter Description
Program name PAC program name to run. (Max. 64 characters)

RUN PAC [SUB1]
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3.3.3 Notes for Using Base Programs and PAC Programs
(1) Integer variable

Integer variables V1 to V200 in base programs are functionally equivalent to global
integer variables 11 to 1200 in PAC programs.

Both the "[100=1" in PAC programs and "V100=1" in base programs refer to the same
variable area.

Integer variables in base programs Global integer variables in PAC programs
10

V1 11

V2 12

V200 1200

(2) Relationship between cubes and areas

This robot system uses AREAO to AREA3 for setting up the home position, so they are
not available in PAC programs. (AREA4 to AREA7 are available.)

AREAO to AREAS correspond to Cube 1 to Cube 4 in base programs.

AREA 0 = Cube 1
AREA 1 = Cube 2
AREA 2 = Cube 3
AREA 3 = Cube 4

(3) Notes for starting programs

e Abase program can be started directly from external equipment, but a PAC program
cannot.

e To start a PAC program, use a CALL_PAC or RUN_PAC command in a base program.

(4) About takearm

Starting a base program causes a takearm command to execute internally. When
program transaction returns to a base program, a takearm command is automatically
executed even if a PAC program as shown below is called by a CALL_PAC.

Therefore, an error occurs if a takearm command is executed in a PAC program

that called from a base program by a RUN_PAC.

Base program PAC program

JOINT 1 1 0 1 PROGRAM EXE GIVEARM
CALL PAC EXE GIVEARM givearm

RUN_PAC SUBI1 end

For details about the PAC program, refer to the Programmer's Manual (1) (T03).
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(5) About positioning accuracy

The entry range of the accuracy indexes has changed from 1 to 4 to 0 to 4.

Index Entry range Default
0 0.0 mm (Fixed. User modification not allowed) 0.0 mm
1 0.5 mm
2 0.1 to 100.0 mm (Based on commanded value) 20 mm
3 300 mm
4 600 mm

- When the entry range is 0.0 mm: The moment the robot encoder angle reaches the
target value, the next step executes.

Speed
/ N >
// Time
Commanded Actual speed
speed

- When the entry range is "0.1 < Accuracy < 1.0": The moment the commanded speed
value reaches the target value, the next step executes.

Speed
>
Time
Commanded Actual speed
speed

- When the entry range is "Deceleration distance > Accuracy": The moment the
commanded speed value reaches the accuracy range of the area specified, the next
step executes.

Accuracy
e /
Deceleration distance
Speed 4
_____________ Jrm———Tm=m=
/// \\ // \\\
// \\\// \\
A \
/ﬁ S0 N
|
// Time
Commanded
speed
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- When the entry range is "Deceleration distance < Accuracy": The moment the
commanded value reaches the start point of deceleration, the next step executes.

Accuracy

Deceleration distance

Speed 4
A \ R
/ Time
Commanded
speed
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3.4 Program Samples
(1) Start program
Moving from the 1st to the 2nd home position.
The FN81 checks the input signal 10013. If it is ON, the FN81 calls program 80.

Interpolation Speed Accuracy Timer Tool Clamp J/E OUT (O) 1IN (I)
1 JOINT 0 2 0 1 [0 1 (1 ]
2 JOINT 9 3 0 1 [ 10 ]
3 JOINT 9 3 0 1 [ 10 ]
4 FN81[080,I0013] <
5 JOINT 9 2 0 1 J [ 11 ]
6 JOINT 9 2 0 1 [ 110 1
7  JOINT 9 2 0 1 [ 1 [1 ]
8 JOINT 9 2 0 1 E [ 10 ]
(2) Jumped-to program
Executing sub jobs and returning to the original position.
This program is called by the start program.
Interpolation Speed Accuracy Timer Tool Clamp J/E OUT (O0) 1IN (I)
1  JOINT 0 2 0 1 [0 1 (1 ]
2 JOINT 9 2 0 1 [ 11 1
3  JOINT 9 2 0 1 [ 11 1
4  JOINT 9 1 0 1 22 1 I ]
5 JOINT 9 2 0 1 [-22 1 [ ]
6 JOINT 9 2 0 1 [ 10 ] End —T—
[EOF]
(3) Job program
Starting from the 2nd home position, executing jobs, and returning to the 1st home
position.
Interpolation Speed Accuracy Timer Tool Clamp J/E  OUT (O0) 1IN (I)
1  JOINT 0 2 0 1 [0 10 ]
2 LINEAR 9 2 0 1 [ 110 1
3 LINEAR 9 1 0 1 [ 10 ]
4 LINEAR 9 1 0 1 [ 10 ]
5 LINEAR 9 1 0 1 [ 10 ]
6 LINEAR 9 1 0 1 [ 110 1
70  JOINT 9 2 0 1 [2 1 ]
71  JOINT 9 2 0 1 (-2 1 [ ]
72 JOINT 9 2 0 1 [ ] [1 ]
73 LINEAR 9 2 0 1 E [ 10 ] 1st home
[EOF] position
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3.5 Editing Programs with Base Program Editor

Using the base program editor allows you to edit base programs stored in your PC.

This section gives the program editing procedure using the base program editor.

3.5.1 Receiving Programs using WINCAPSIII (Controller — PC)

Use WINCAPSIII and receive the program to edit from the robot controller.

Step 1 1| Connect WINCAPSIII in your PC to the controller.

Select Connect | Transfer data.

WINCAPS T Contraler

Operation made O Local dats WS6577GT3AIES' Serd > O<& Controller '10.6.235.12' &
=-[0™) 703 data = E-0™ T02 data
Ope.mode ; ity | Above
[rore | k R Ef} T3 files l%
H TO3 parameter
Work coordinates ] H L
kg Cancel 20053 Program @
Taal Coardinates  [100L0 - L1701 Executabie fie f Map fie E% gi;ﬁa@\i il { Map fie o
Speed | Variable -4 variable
0§ |4 ool | Work / Area 4 14 Tool | Work f rea <]
4 Parameter 041 Log
Rebot potti i
sRoLpetkan E- < Configuration O Parameter
A | oodn — O caLseT
i [ —
e E| &
B |+ — @&
M-+ — B
5 - —
e E| =
B |+ B
7 -l — Lo cetting B
B - —
L B
eih, E
Project window | Model tree | Arm operation ol

< | _'ILI

Program list | Qutput | Search result | Local variable | Type I | Typs P | Typs J | 170 | Area | Tool
Ready Fragrammer CAP NUM SCRL
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Step 2| Select the "T03 files" check box in the Controller frame.

This enables WINCAPSIII to receive data from the controller into a folder where the
current WINCAPSIII project is stored.

A Transfer data ..

WINCAPS 11T

Controller

<& Local data 'WSAS77GT3AIES S - ontroller '10.6.235.12°
=-0™ T03 data TO3 data

-O™ T03 flles <- Receive ™ e

-7 TO3 parameter O T02 parameter
=0z Pragram Cancel

O3 Source file

O] Executable file j Map file O
=& variable +-[J4@ Variable
=04 Tool / work | area ‘048 Tool / work [ srea
-7 Parameter -] Log
=[O0 Configuration w07 Parameter

[ caLseT

Wsefs=inigle]

WINCAPSIII receives the following types of files from the controller.

- Base program file: rrer.nnn. TTP

(where, rrrris a robot model name and nnn is a program
number, any of 0 to 999.)

- Interface panel configuration file:  IFPANELnn.IFP
(where, nn is a page number, any of 00 to 09.)
- Controller error definition file: PLCERROR.EPL

Note: File transfer with the "T03 files" check box being selected causes all of the base

program file, interface panel configuration file, and controller error definition file to be
transferred at a time.

Note: To make the interface panel configuration transferred by WINCAPSIII go into
effect, restarting the controller is required.

54



Chapter 3 Creating Programs

3.5.2 Editing Programs
Edit program files received in the previous section, using the base program editor.

Step 1| Starting the base program editor
In WINCAPSIII, select Tool | TO3 Editor.

ST Y S
P ol % | B u Gl

: L3} | Monitor Gommunication Offline

lest e 2@ WG
FEET YT

Simple calbration
use »

ARM-Parameter

Operation mode

Ope.maode 30t =
Wark coordinates  [worko - BasE =

Safeguard

Re-Login

Tod Coordnates  [rooLn - Fange = Option
Speed 0 &

Robat potition

38 -1+ 500,008

Project window | Model tree | Arm operation

4l | _>|LI

Program list | Output | Search result | Local variable | Type I| Type P | Type J | 1/O | Area | Tool
Ready

Programmer GAP NUM SCRL gl

Step 2 || Selecting the file to edit
If the editor runs, select File | Open.

The "Open file" dialog box appears, in which the desired file can be selected.

£+ ¥5-65566.003.ttp - T03 Editor e =10l %
Ele Edit Help

Interpolatior| Speed Arcuracy Timer Tool Clamp JIE Qutput |\npul |C\

Zlx

J = s

¥3-6556G.001.tp Y3-6556G,002,tp ¥3-6556G.003.ttp W3-5356E,999.ttp

Lok jr: | £ IRA-0000

File name:  [V5-E5566.002 tp Open
Files of type: | T03 Program File [~tp) | Carncel

7
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Step 3| Select the desired file to edit.
The editor shows the contents of the selected file.

i ¥5-6556G.002.ttp - 103 Editor ~=loix|
Eile Edit Help
Interpalatior) Speed |A:curacy |Timer \Tool |Clamp |J1E |0utput \Input |C|
1]Int 4 1 4 3 123 5.6.87
2|t
slrwes Helo N e e a——
alFrizn 3_______I
[Pz I I R
B|CALL_PAC Wiorld _______I
7| dnt -25.52.88
8]Jnt 5 1 123 5.6.87
| Fnaz _____I
fofcalL Pac worid I e
1]t 84 96

Step 4| Editing the file
The editor allows you to easily edit programs with the mouse and keyboard.
(1) Adding lines

Click the Interpolation column in the last line to display command candidates to be
added.

Select the desired command, and one line is newly added.

11 it a
1} = \E - [N = 1
> 8] Jnt a 1
Int - 9| dnt 9 1
10] Jnt a 1
P 11| Jnt 9 1
FM26 LR ASTES T _-
FNa0 I 13| L 0
FME1
FMNE2 i

Enter parameter values necessary to the command to complete the new line.

[N LS o T (&) T

12lmall Pac TESTS -
( 13| Lrr 0 1 1 1

Note: If an invalid parameter value is entered, the field may turn red, prompting you to
correct it.

Pz g

FMB2

||
CALL_Pac word [
S 2 2

4
a
B
T|dnt
a
9
1]

Jnt 4 1 1
FMB2
1

I |
CaLL Pac word [
___________________________________
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(2) Selecting lines
Click the step column to select the whole line.

It is possible to select two or more lines at a time.

g]Fzn I I N
5|z [T
BLCALL PAC ol
7 _ I N B I
: I I ) A | I
g9

i

(3) Deleting, copying, or pasting lines
Right-click the mouse or click Edit, and the following menu appears.

4| FMLU
5|FMB2
6

7
8
g - Undo Chrl+2
0

CALL_PAC 'Worf™ Cut Chrl 4

Copy Chrl+C
Paste  Chrl+Y

Find CErl+F
Replace Ctrl+H

- To delete a line, select Trim.
- To copy a line, select Copy.
- To paste a line, select Paste.
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3.5.3 Transmitting Programs using WINCAPSIII (PC — Controller)

Step 1

Step 2

Transmit edited program files to the controller with the "Transfer data" menu in
WINCAPSIII.

Before transmitting files in WINCAPSIII, make sure that:

- the controller is in the teach mode,
- motors are turned OFF, and
- programs and various settings are not being edited.

Connect WINCAPSIII in your PC to the controller.
Select Connect | Transfer data.
The Transfer data dialog box appears as shown below.

WINCAPS 1T Contraller

O<2 Local data WS6577GTIAES' Eerd > 02 Contraller 106,235, 12"
500 To3 deta

501 103 data
e 0] 708 files

O™ T03 fies
% 708 parameter

Cancel e+ Program
O3 source fie

=)

[0 Executable fle / Map fie
bl

Operation mode

Ope.mode

—

Work coordinates [y -

Tool Coordinates  [rooLo -

xecutable file / Map fie

Spead = O varisble Variable
5 10 1| 5 [ Too / work / area @ o0 1 work / Area
Robot patition Ol tog

5 =01 Configuration O Paameter

D caser

i L] [ oot —
Camz —

e z=i

Kl | _'lll

Prograr list | Output | Search result | Looal variable | Tope 1| Type P | Type J | 10 | Area | Tool
Ready

Programmer GAP UM [SCRL | |

Step 3 || Select the "T03 files" check box in the WINCAPSIII frame.

This enables WINCAPSIII to transmit data from a folder where the current
WINCAPSIII project is stored, to the controller.

&8 Transfer data ..

Controller
Send > &2 Contraller '10.6,235.12'
=-00™ T03 data
== HereivE +-00™ T03 files
+-[]% TO3 parameter
Cancel =013 Program
- source file
L[] Executable file / Map file
-C]&@ variable
-Cé@ Tool / work | Area

#-[J=] Log
O rParameter

WINCAPS 11

0O 703 parameter
=00 Program

O3 source file

O Executable file | Map file
4§ variable

+-[J4@ Taol f work f Area

‘07 Parameter

£ [0 Configuration

[ caLseT

BB

BB

L5 SEThE

Note: File transfer with the "T03 files" check box being selected causes all of the base
program file, interface panel configuration file, and controller error definition file to be

transferred at a time.
Note: To make the interface panel configuration transferred by WINCAPSIII go into
effect, restarting the controller is required.
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Chapter 4 Teach-Checking and Correcting

Chapter 4
Teach-Checking and Correcting

4.1 Selecting a Step

This section gives the step selecting procedure. The example below selects step 3 of
program 3.

Step 1 || Select the program to teach-check with either of the following keypad operation.

- While holding down the ENABLE key, press the STEP key. Next, press 3 and
ENTER keys.

- Press the Program, 3, and ENTER keys in this order.

Program [ 3 I

=1

3[EX]

Program Step Comment

S &

[ I —c
LEX] Status Service

0k Current program | Boan
L H
HTEF Desigrated program E CUTPUT IHFIIT Status
Edit [Di rectory[R]?) ST || o
i ..__||:::|I|--JT EOTVER}R?{?) T 1 otors
2 LINEA Med?fe A ; 1010.11.12 Jj——-—
3 LINEA £olfyy Leinsn i il )l Start
4LINEART T T T1W [-5.12 11 1 O one
BJOINT 2 1 1 1 E 0 11 Maiting
[EOF]

Cancel RPS Con-
Raiting Ena

Manual
Output

Tool

59



Step 2| Pressthe STEP, 3, and ENTER keys.

—"

Status Service

4 | Error
Motors
2 LINERR 7 4 9 10 I
JLINRS 1 1 Search Comnent 10 | Start
4 LINEAR @ 1 1 11w [-5.12 10 1| CHE cne
5JOINT 2 1 11 E [0 11 ] Waiting
[EOF]
C
ancel RPS on-
ﬁaitingl Ena. lgtant JE
Tool Wanual
Output

If the specified step does not exist, the final taught step will be selected.

If no step has been taught, step 0 will be selected.
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4.2 Performing CHECK GO and CHECK BACK

Step 1| ® CHECK GO
While holding down the deadman switch, press the CHECK GO key.

8\
Deadman switch +

B CHECK BACK
While holding down the deadman switch, press the CHECK BACK key.

Deadman switch + @
N

< Touch panel >

Program Step Comment
= | -
3 I | | - 0
[Ex] Status Service

LINEAR 9 1 10 Error
1JOINT & 4 2 1 10 [ Motors
2LINEARR 7 4 9 1 10 ]

1 1 i gl Start
SLINEAR & 1 1 1 10 1| CHK one
FOINT 2 1 1 1 E 0 10 Waiting

[EOF]

®

Con-
stant JSE

Manual
Output

- The CHECK BACK operation reverses steps from the current step. After switching
steps, the CHECK BACK operation also reverses steps.

- Continuous CHECK BACK operation is possible.

- In both CHECK GO and CHECK BACK operations, the tool end turns inwards to take
a shortcut.
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- In CHECK GO operation, the CALL PAC transfers control to the PAC program screen
and executes steps. The CHECK BACK operation skips the CALL PAC step.

Note: Whether or not to transfer control to the PAC program screen can be selected
using the following procedure.

1) In the teach mode, press the Constant key on the top screen of the touch panel.

Frogram
E— a
N E— | -
[Ex] Status Service
[Okdlet 170 valueGe) oI
[OK]Let 170 value(xh) Joit

INTERP  SFD  ACC J/E  OUTPUT INPUT

[ ]I Error

TJnt 0 [ i

2 FN20 [001] | Votors

Sdnt 0 10 1 [ I ]|l Start

4 Jnt 0 T 0 1 [ 1 1l CHK one
[EOE]Jnt 0 10 1 [ 1 ] Waitine

MC-Lock |
CanclWait | RPS Dis Constart J/E
Tool 1 PAC

2) In the Constant screen, select "1. Teach/Playback condition."

[
.Home position
.1/F Panel setting
JArm setting

L1/0 settines
.Communicat ion setting
Maintenance

Opt ion

OO~ O O = L - IR

Display window for teaching and plavback procedure. I
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___________________________________________________________________________________________________________|

3) In the Teach/Playback condition screen, select "1. Teach/Playback condition
setting."

2 .Rohot teach speed
3.Robot repeat speed
4. Accuracy

5. Timer

6. Tool

Displaying Teach/Playback condition settings. I

4) In the "1. Teach/Playback condition setting" screen, whether or not to transfer
control to the PAC program screen in the teach mode can be switched.

cordition setting

Teach mode

Pac-Trace

Cance|

Pac-Trace setting in Teach mode

(2)

- In a PAC program called by caLL pPac, CHECK GO executes steps sequentially.
After processing of the PAC program, the original program screen appears and
control returns to the step immediately following the CALL PAC step.

In a called PAC program, CHECK BACK reverses steps only to the first one of the
PAC program. To transfer control back to the original program, press the CLOSE key
with the ENABLE key held down.

- RUN_PAC is not executable with CHECK GO or CHECK BACK.
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4.3 Modifying a Step
4.3.1 Modifying the Position Only (with Auxiliary Data Unchanged)

Step 1

Step 2

Step 3

Changing the manual speed
Press the TEACH SPEED key and then select the desired teach speed number (1 to
5).

CHECK_SPD
[ ]
TEACH
SPEED

Changing the operation coordinates

Press the COORD key.

I COORD

Each time the COORD key is pressed, the coordinate system to be applied in the
manual operation cycles through the following three.

Pt 4

Driving the axes manually

While holding down the deadman switch, press one of the arm traverse keys to drive
the robot arm.

Deadman switch + <<§1' ul > (HJ(— mu)
CAED (] [m)
& (] =)
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Chapter 4 Teach-Checking and Correcting

Step 4 While holding down the ENABLE key, press the MOD key.

ENABLE
+

The confirmation window appears as shown below.

Program Step Comment
SN I — -
[Ex] Status
ozl

INTERP SPD ACC TMR TOOL CLAMP

J/E OUTPUT
LINEAR 9 1 1 1 J | 10
LIOINT o
2 LINEAR 7
& Froceed to modify position of stepd?
4 LINEAR 9 1| CHE cre
5 JOINT 2 ] Waiting
[ECF] CANCEL |
®
ancel RPS on-
ﬁaitingl Ena. lgtant JE
Tool Wanual
PAC Output

Step 51 Select OK with cursor keys and then press the ENTER key.

&

Note: The above operation does not change the auxiliary data displayed at the step.
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4.3.2 Modifying (Overwriting) the Position and Auxiliary Data

Step 1 I Move the tool end to the desired position. (See Section 4.3.1.)

Step 2I Set up the record status. (See Section 3.1.)
Step 3 || While holding down the ENABLE key, press the O.WRITE/REC key to overwrite the
current position and record status with new ones entered in the record status line.
ENABLE|
The confirmation window appears as shown below.
Program Step Comment
= e -
3 S -
[Ex] Status Service
o ezl
INTERP SPD ACC TWR TOOL CLAMP J/E Status
LINERR 9 1 1 1 | Error
1JOINT & 4 [ Hotors
2 LINEAR 7 4
1 & Procesd to overwrite stepd? I Start
4 LINERR § 1 CHK one
5J0INT 2 1 [Waiting
[ECF] CANCEL |
| ®
Cancel RPS GCon-
Waiting Ena. stant JIE
&
Tool ; i
PAGC Output
Step 4| Select OK with cursor keys and then press the ENTER key.
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Chapter 4 Teach-Checking and Correcting

4.3.3 Modifying the Auxiliary Data Only in On-screen Editing

Step 1| Press the EDIT key.

E%UL

The on-screen edit window appears as shown below.

Program Step Comment
== e -
3 T - v
[Ex] Status Service
J
Delete
INTERP SFD ACC TMR TOOL CLAMP J/E
[T JOINT 9§ 1 9 0 Rl [ 1L ]
2 JOINT 9 1 9 0 Rl [ 1L 1
3 JOINT 9 1 9 0 Rl [ 1L ] Copy
4 JOINT 9 1 8 0 Rl [ 1L ] range
[EOF]
Copy
Cancel
Com—
PR plete
The function can be inserted with the "FN™ ke |
Entry line

Step 2 Select an item to be modified with cursor keys.

=

Step 3| Enter the desired value to the entry line following the guidance messages given on
the next page.

Note: For entry to the OUT (O), IN (I), or Comment field, press the ENTER key when
the cursor is positioned in the corresponding field. The setup window appears in
which you make modification.

&

Step 4| Press the EDIT key to exit the on-screen edit window.
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Guidance Messages

ltem Guidance messages

INTERP Specify the interpolation. (0: JOINT, 1: LINEAR)

SPD Specify the speed number. (0 to 9)

ACC Specify the positioning accuracy. (0 to 4)

TMR Specify the timer number. (0 to 9)

TOOL Specify the tool number. (1 to 9)

CLAMP (Not available.)

J/E Select J (jump) or E (end) command. (0: None, 1: J, 2: E)

OUT (0) The setup window as shown in Section 3.2 appears, displaying the current recorded
states.
Specify the desired output signal number.

IN (I) The setup window as shown in Section 3.2 appears, displaying the current recorded
states.
Specify the desired input signal number.

Comment The software keypad shown below appears.

Enter a comment with this keypad.
Numeric characters can be entered also from the keypad.

I
| B
102 3| 4|8 |57 ]8&]|sg]|o0

/ + X ? o , o ; ; | 0K

< > [ ] { 1 - - ) SPC Cance|

Note: The above software keypad are being developed so that the design is subject to
change.
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Chapter 4 Teach-Checking and Correcting

4.4 Deleting a Step

Step 1 I Specify a step to be deleted. (See Section 4.1.)

Step 2 || While holding down the ENABLE key, press the DEL key.

e ol

The confirmation window appears as shown below.

Program

[---]
3
[Ex]

1 Error
i ]| Motors
1 & Proceed to delete stepd? ] Iﬂ
1 1|l CHE ore
5UOINT 2 1 W Waiting
[ECF] CANCEL |
®
e P 2/
al
P AC Output

Step 3 | Select OK with cursor keys and then press the ENTER key.

&

69



4.5 Inserting a Step
The procedure below inserts a step immediately preceding the specified step.

Step 1

Specify the step that a new step should precede.
Step 2

Move the tool end to the desired position.

Step 3

Step 4 | While holding down the ENABLE key, press the INS key.
:
The confirmation window appears as shown below.

Set up a record status. (See Section 3.1.)

Program Step Comment
= | -
3 I | | - 0
[Ex] Status Service
2

|..T..
L H

ACC TMR TOOL CLAMP  J/E
= 1

Error
1 JOINT 8 [ Motors
2 LINEAR 7 ]
& Proceed to insert a new step before stepd? I start
4 LINEAR 9 1|l CHE ore
5 JOINT 2 WWaiting
[EOF]

CANCEL. |

®
Gancel RPS Con-
Waiting Ena. stant JE

Tool

Manual
Output

Step 51 Select OK with cursor keys and then press the ENTER key.

&

Note: The above insertion operation does not increment the subsequent steps

automatically. When inserting several steps in succession, therefore, rewrite step
numbers each time a single step is inserted.
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4.6 Outputting a User Signal Forcedly from the Teach Pendant

In the teach mode only, the following procedure manually outputs an arbitrary user
signal except status-assigned signals.

Step 1 1 Call up the output signal monitor screen by pressing Monitor and O-signal monitor on
the top screen.

Step 2 I Move the cursor to the desired output signal field with cursor keys.

Step 3| = To turn the signal ON
While holding down the deadman switch and ENABLE key, press the 1 key.

. [on )
Deadman switch + [ENABLE| +

The signal being ON is shown in yellow.

m To turn the signal OFF
While holding down the deadman switch and ENABLE key, press the 2 key.

—
Deadman switch + ENABLE| +| 5

0K

Program Step Comment
= | -
3 I | | - 0
[Ex] Status Service
2

rror

017 0018 0019 0020 0021 0022 0023  oog4 | Motors
0025 0026 0027 0028 0029 0030 0031 0032 Start
0033 0034 0035 0036 0037 0038 0039 000 [ oK o
0041 0042 0043 0044 045 0046 0047 0048

[ 0049 ] 0050 Q051 0052 O0B3 0054 QOS5 0056 Waiting
0057 0058 0059  O0BO  OOBT  OOG2 0063 0064
0085  O0B6  O0G7  O0BS  OORS 0070 0071 D072

®

Con-
stant JSE

Gancel
Wairting

PAGC Output

- The state of a signal forcedly turned ON or OFF with the above manual procedure
will be retained until the signal is forcedly turned OFF or ON or the step taught to turn
the signal OFF or ON is executed with CHECK GO, CHECK BACK, or repeating.

- The above manual procedure cannot turn two or more output signals ON or OFF at a
time.
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Chapter 5
Operational Check (in Individual/Auto Mode)

5.1 Operation in Individual/Auto Mode

Step 1 I| On the operation panel, turn the mode selector switch to the MAN. or AUTO position.

=
MAN. TEACH

Step 2 || On the teach pendant, turn the manual/auto selector switch to the auto position.

%,
= 0

Auto Manual

Step 3 | On the operation panel, turn the HOLD/RUN switch to the HOLD position.
HOLD _ RUN

N

Step 4 On the operation panel, press the MASTER ON key.

CONTROL mMOTOR m FAULT || | z=s:
A

% POWER@, POWER@B @g)@;/
MﬁgﬁER TEACHING ||| BUZZER

READY

=

Step 5 || Press the Program key, select the desired program, and press the ENTER key.

Program
—1
q| "Program number" @
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Chapter 5 Operational Check (in Individual/Auto Mode)

Step 6 || Selecting whether or not to repeat steps (manual) or programs (auto)

Press the repeat condition key to show the pull-down menu as shown below.

Play Program Step Comment
] | -,
0 M ----- v~
[Ex] Status Service

K Step:C
Repeat:C || [ 0
[NTERP SPD ACC TMR TOOL CLAMP J/E  OQUTRUT Status Repeat
) Step Error condition key
Thotors (Pull-down
[ Starr | _Menu kev)
Repeat CHE one
Continue e
Waiting

RPS Con-
Ena. stant

Tool

m Step Once / Step Continue key

Pressing this key toggles between Step Once and Step Continue.

m Repeat Once / Repeat Continue key
Pressing this key toggles between Repeat Once and Repeat Continue.

m RPS Ena. / RPS Disa.

Pressing this key toggles between Enable PRS and Disable PRS.

Note: In the Auto mode, the RPS is unconditionally enabled; in Individual mode, you
need to enable the RPS.

Step 7 I While holding down the ENABLE key (on the keypad), press the Speed override key
(on the touch panel).

Speed
ENABLE override
+ 1%

A B
% o= V A
Ena. torl ition -10% +10%
Speed
override
) 1%
Use the |1 | and | | keys to decrease the playback speed to the suitable one.

The entry range is 1% and 10 to 100% in units of 10%.
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Step 8 I On the operation panel, press the START key.

Step 9

Step 10

CONTROL H]MOTOR HFAULT 1=

POWER @ POWER@_@ & ‘@3@3}
FE
MASTER (]| TEACHING |f| BUZZER
ON READY OFF

4

|

On the operation panel, turn the HOLD/RUN switch to the RUN position, and the
program starts running.

HOLD __ RUN

)

I

When the Step Once is selected, the robot comes to a halt every step.

While holding down the ENABLE key (on the keypad), press the Step Forward key
(on the touch panel) to proceed to the next step.

ENABLE| + | P

While confirming the safety, gradually increase the speed up to 100% in the same
way as in Step 7.
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5.2 Repeat Condition

The table below shows the combination of Step (Once/Continue) and Repeat

(Once/Continue).

Repeat (for programs)

Step forward
Once Continue
Step: ] Step:C
Fepeat : | Repeat: ]

If the program is activated, only a single
step executes and the robot comes to a
halt.

If the program is activated, all steps
execute continuously.

When the program is executed up to the

If the RPS is enabled, at the END step, the
program selection signal switches control
to any other program.

§ Pressing the Step Forward key with the | final step (the highest step number or the
o) ENABLE key held down proceeds to the | END step), it stops.

next step.

When the program is executed up to the

final step (the highest step number or the

END step), it stops.

Step:] Step:C
Fepeat :C Fepeat :C

In the same way as above, steps execute | If the program is activated, all steps

step by step. execute continuously.
o When the program is executed up to the | When the program is executed up to the
£ final step (the highest step number or the | final step (the highest step number or the
‘g END step), control returns to the first step to | END step), control returns to the first step to
O allow continuous playback. allow continuous playback.

If the RPS is enabled, at the END step, the
program selection signal switches control
to any other program.

This setting applies to the usual practical
operation.

75




5.3 Execution of O/I

Signal Signal specifications
0] (1) The execution timing is different between ON and OFF instructions.
(s%l:]tgll;t) - Both single and batch ON instructions execute immediately after axis position

matching at the step.

- Single OFF instructions execute after the time specified by the timer and the waiting
time for input signal and immediately before proceeding to the next step.

(2) At steps with neither ON nor OFF written, no signal change occurs.

(3) If two or more output signals are written in an OUTPUT field, all of them batch-execute.
(Note that the execution timing of those signals varies by I/O scanning time according
to the CPU processing capability.)

(4) To specify the execution order, write signals in two or more steps.

(5) When ON and OFF instructions are written in the same step, a minimum pulse output
time of 0.1 second should be assured.

I (1) After axis position matching at the step with the input signal written, the program starts
(Input checking the input signal.

signals) (2) If two or more input signals are written in an INPUT field, the program ANDs all of those
input signals to check. The conditions or the combination of AND and OR are not
available.

(3) To specify the execution order, write signals number in two or more steps.

5.4 Execution of J/E
54.1 J (Jump) Command

W If the RPS is disabled, the program does not execute a J command and proceeds to
the next step.

m If the RPS is enabled, the jump ON and OFF signals execute as listed below.

Jump OFF signal
ON OFF

ON A jump ON signal has priority over a jump OFF signal in processing.

A jump ON signal triggers the read-in of "Program No. Selection" signal and jumps
to that program.

g Jump-to program number: 0 to 999

2 If the selected program number does not exist, the program causes an error and

% terminates playback. (Motor power OFF)

£

3 OFF The program proceeds to the next| The program stops at the step with these
step. signals written and waits for either one of

them to turn ON.
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Chapter 5 Operational Check (in Individual/Auto Mode)

5.4.2 E (End) Command

B If the RPS is disabled, the program does not execute the £ command and proceeds
to the first step. (Even if any steps exist following the £ command, the program
proceeds to the first step.)

B [f the RPS is enabled, the E command executes as shown below.

An RPS ON signal triggers the read-in of "Program No. Selection" signal and jumps to
that program.

Jump-to program number: 0 to 999

If the selected program number does not exist, the program causes an error and
terminates playback. (Motor power OFF)

5.5 Priority Order among Timer, J/E, and O/I

When a timer, J/E, and O/I are written at one step, they execute in the following priority
order.

Priority order | Content

1 Axis position matching (Arrival of the tool end at the target position)

2 Timer, O (ON signal only), I, and J/E commands start executing at
once.
Note: J/JE commands read in an external program No. selection
signal also.

3 The program waits for an | signal if the waiting condition is not

cleared. After that, the O command (OFF signal) executes.

4 J/IE commands execute for read-in programs.

If no JJE command exists, the tool end starts moving to the target
position written at the next step.
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5.6 Canceling the Waiting Conditions

Step 1 || While holding down both the deadman switch and ENABLE key, press the Cancel
Waiting key.

. ENABLE
Deadman switch +

ﬁ P[r_o_j_r_a]m St]ep thnjrft_er_wt E 35
BTN O ] Status Service

[OkICancel full screen
[Ok]Start prosram

Cancel Waiting

Status

Select the state of cancel waiting, and press [ENTER]. Error
Close | &Il | JE | 1| Motors
[001-Robot Inter|ock] Start
1008-Robot Inter|ock® [ CHE ore
[012-Robot Interlockl2 Waitinz
MC-Lock
M-S

Yellow marking indicates that the signal is ON.

The waiting conditions are not displayed in PAC language.

Move the cursor to the waiting condition to cancel and press the ENTER key.

&

The waiting condition will be forcedly canceled. The canceled condition is displayed in
red.

Step 3

To cancel all of the waiting conditions of J/E and | commands all at once, select the
ALL and press the ENTER key.

Step 4 | Select the CLOSE and press the ENTER key to close the window.

If waiting conditions no longer exist, the window automatically closes the moment the
program proceeds to the next step, without this window close operation.

Step 2 | The entry screen shown above displays the waiting conditions not satisfied.
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_____________________________________________________________________________________________________|

5.7 Registering the Home Position

What is home position?
Four home positions (Home positions 1 to 4) can be specified.

A home position is defined as a rectangular parallelepiped having accuracy ranges X,
Y and Z, which is parallel to the base coordinates.

Home position
4

Accuracy Z

Accuracy Y Base coordinates

The center of the home position is defined by referring to the motion position specified

in a motion command in a base program.
Program Step
\ Center of home e
osition 0 [ | SR
‘ P malf t 3
TEE"

Program# = 500 [OKILet 1/0 value (D)
Line#=1 .. O A0par k)

JT2
41.50  254.95

1 [ 56.00 |
[EOF]

23.56

Motion position currently specified
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Home position registration procedure

Step 1

Step 2

The following procedure is for registering the home position.

1) Creating a home position registration program

2) Teaching a motion position for home position registration

3) Registering a home position using the created program's number and the step

number containing a motion command
Creating a home position registration program

Press the Program key with the ENABLE key held down to enter a program number
not used yet (500 in this example) to the Designated Program field.

Frogram Step Comment
[===]
1 0
- O 1

%8@25:& T Cur rentProgran

ol -
L

Status

"
0

Service

1

DesgnatdFrogrm > E QUTRUT TNFUT

Capy N S SN[ Error
[EOF] Delete Motors
Modlify Comment M Start

CHK one
Waiting

MC-Lock

3 | ®

Constant JAE

Canc|fait

Tool 1

Comment

QUTPUT

Program Step
0
[--JfL L 1

[OKISelect program
RecordStatus is modif ied

P SFD

"
Status
¥
1

INPUT

Motors

Start
CHK one
Waiting
MC-Lock
Canclfait | RPS Ena Comstant JIE

Tool 1
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Teaching a motion position for home position registration
Use the teach pendant to move the robot arm to a home position to register.

Step 3

Step 4 || Press the ENTER key to enter the current TCP position into a motion command
(which is contained in Step 1 of Program 500 in this example).

Status Service

L ]

[Ex]

RecordStatus is modified

[0K]Add step and destination
P THR

Motors
Start
CHE ore
Haiting

MC-Lock

o | ®

Cancl¥ait | RPS Ena Constant J/E

Tool 1 ManOutput

Entering the taught values into a home position

Step 5| Press the Constant key.

Program H” Step H| Comment H”
St | %
500 L | i
CEXT) O ] Status Service
RecordStatus iz modified -2%;
Tk ]

[0K]4dd ster and destination

OUTPUT TNPUT

CHE one

Waiting
‘ MC-Lock
CarclWait | RPS Era Constant J/E
Tool 1 WanOut put
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Step 6 || Wait for the Constant window to open and then select the Home position menu.

DT T, LﬂuK CONCTTTOr
2. Ksla}

- LA TEnET = LT

JArm setting

L1/0 settings

Communicat ion setting
Maintenance

Opt fon

00~ O3 O L

Home: position settings.

Step 7 | Wait for the Home position settings window to open and then press the Previous
Page or Next Page key to select a desired home position number (any of 1 to 4).

Retering program
Program i ®
PrevPage
Step 1
MextPage
hecuracy —
X 0.00  mm
¥ 0.00  mm \ )
z 0.00  mm
Cance|
@ Frabling or disabling the home position setteing
0K
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Step 8

Select Enable from the En/Ds pull-down list.

In the Referring program area, enter the program number and step number which are
specified in Step 4.

Enter accuracy ranges. The home position is defined with the preset TCP position
and accuracy ranges.

Press the OK button to complete the home position registration procedure.

Retering program
Program i ®
PrevPage
Step 1
MextPage
hecuracy
X 0.00  mm
¥ 0.00  mm
z 0.00  mm
Cance|
@ Frabling or disabling the home position setteing
0K

Notes in using home position setting

If a motion command for the home position is deleted, the home position settings
that refer to the motion command become invalid. This is because the center of the
home position is defined by referring to the motion position specified in a motion
command in a base program.

Deleting a program that is referred to for home position settings displays an error
message as shown below.
Status Service

Commerit
R =

H
QUTRPUT INPUT

Motors

[ Home position 1 disshle Start
A CHE ome

Level 3

Program Step
[---]
500 0
[--1)jLC ]

e -

b

[0K]5elect prosram
RecordStatus is modified

Waiting

MC-Lock

CanclWait | FPS Ena Constant J/E
Tool 1 MarOut put

If a step number of a motion command is changed, the step number for the home
position settings will automatically be changed accordingly.

83



5.8 Automatic Starting Sequence
The figure below shows the automatic starting sequence.

Line Controller

—Master On Instruction V7007700000000 Az a0
| PRO1 PRO2
L Output—PC10P PROO (Origin) | (Vehicle type 1) PROQ| (Vehicle typg|2)
— First Start EYO08A T iz
— Second Start EY08B D 7000707000000 0770 k Jx 0000000
L Hold Release  Ev088 | 222 M8477777777770077777 770777778, 7777777707
| Operation 7 /
Completion Reset EY089 3 a2 A Z
) Vehicle|type 1 \ IVehche type 2
— e EY030t0 EY037 S I Y 7
—Line Controller Internal Processing \ /
|
— Auto Running ///////////////A////////////,\'/// \ |\ 4:4
~PC10P—Line Controller \
(Status)
- Robot Home Position vz \ #7777 W
| All Operation ;r I
Completion EX302 (7 Z
Processing delay
Robot Controller at robot controller side
—Base Programs &’
164 (PC10P—RC) 7% \\ \
064 (RC—PC10P) o \ 00758 \ G
—PC10P (PRO1 ladder processing) Always ON
at RC side
P3-R200-8bit V0000000520000 0000000000000 A s s pe v s s
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5.9 Restoration Function

What is the restoration function?

At the time of power recovery after an unexpected power-off (due to a power failure or
other reasons) that occurred during automatic operation, the restoration function
restores the robot system so that the programs can restart from that step at which the
power failure occurred.

Without the restoration function, at the time of power recovery, all programs start from
the first step so that it is necessary to revert surrounding equipment, workpiece
conditions and others back to the initial states beforehand. Using the restoration
function eliminates such requirements.

Note: Before restarting the robot with this restoration function, be sure to thoroughly
check that the restart from the step at which the power failure occurred does not affect
other equipment. It is very dangerous to restart the robot carelessly.

Restarting programs after restoration

With the restoration function, the programs return to the status in which the power
failure occurred. To restart the subsequent operation, use the "Program Start" signal.
All of the programs being executed at the time of the power failure will restart running.
The figure below shows an operation example of the restoration function.

Base PRO2  PRO3  Output
program signals
...........I.........I.......-.I.---(1)Powerfailure
:.....' .......... ' ..... (2) Power recovery
B eeennnn joouee (3) Individual/Auto

@ Restoring programs @ .
B v : (4) Restoration completed

‘ ------------------- ¢ -------------- (5) "Program Start"

(1) At the time of the power failure, the base program and PRO3 are being executed
and the execution of PRO2 was completed.

(2) The power is restored.

(3) When the operation mode is switched to Individual or Auto, the programs are
restored to the step at which the power failure occurred.

(4) After the program status has been restored, the output signals are also restored to
the state in which the power failure occurred.

Now the robot system is ready to restart.

Signal type Output signals to be restored
O signal output 01-096
L signal output LOOO-L3FF
R signal output R0O00-R2FF
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(5) To restart the robot, use "Program Start." In this example, the base program and
PRO3, which were being executed at the time of the power failure, will restart.

Enabling the restoration function

Call up the System Extension window by pressing [ExtScrn]—[Set]—[Options.]
—[Extnsion] from the top screen of the teach pendant.

Press [InputlD] to call up the numeric keypad as shown below.
Enter the ID code 8712 and then press OK.

@ @ L1 [:1 ¥YP-62426-T3A | Joint W@T 1| 5 C5 P40
I_ System Extension ( Key : 12 Tnput TD Number

8712

;
5-/- CLR| BS
TO3 opt.is 7 8 9
CF11
4 5 6 | +/-
1 2 3
0 CANCEL OK
OK: Take in new entry. Cancel: Discard new entry M)
e o | I

The "Restore (T03)" appears in the System Extension window, which means that the
restoration function has been enabled.

() Y © 0 v-soao6-138 | Joint Wo T 1|[ T5 C5 Pae
[ option o

Restore(T03)
7
Loen
To3 optis
LF1] F

System Extension ( Key : 124627500 )

_ |

F5:Input ID for new function. F4:Remove function. )
® A‘ l | | Remove | InputID| |

Conditions for allowing the restoration function
Satisfying the following conditions allows the restoration function to be activated.
(1) At the time of a power failure

1) The restoration function has been enabled.
("Restore (T03)" enabled in the System Extension window. ID code =8712)
2) One to 32 robot programs are in execution.

Note: Programs that have been temporarily stopped by Halt or Step Stop
cannot be restored. Programs specified and started after power recovery will
run from the first step.
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3) The Disable restoration command is not in execution.

Some commands being in execution at the time of a power failure disable the
restoration function for safety. For details, refer to the "Restrictions on the use
of the restoration function."

(2) After the time of power recovery
1) No "Program Start" cancel operation is performed before the use of "Program
Start."

2) When the automatic position correction is performed, the positional error
between the tool end position at the time of a power failure and that at the time
of receipt of the "Program Start" is within the allowable range.

3) No editing of programs, modification of steps, or CHECK GO/BACK has been
performed before the use of "Program Start."

Restrictions on the use of the restoration function

The restoration function restarts the robot programs from the step at which a power
failure occurred, so the robot and peripheral equipment should be well interlocked with
each other with regard to their positions and I/O signals.

Therefore, if a power failure occurs during execution of commands involving timing
control between the robot and peripheral equipment, the restoration function is
disabled for safety.

Restricted by commands being executed
(1) RS-232C input/output control statements

1) INPUT, LINEINPUT (Restoration not allowed)

If a power failure occurs during data receiving, the restoration function is not
allowed. After power recovery, the robot system displays an error message and
disables the restoration function.

2) PRINT, WRITE (Restoration allowed)

After completion of the restoration sequence, the robot system restarts
programs from the step immediately following the PRINT or WRITE command.
Since the data may not be output to the end, check the output data at the
receiving side and add any data resend processing, if necessary.

(2) Vision control statements

1) When obtaining the visual process priority (Restoration not allowed)

The restoration function is not allowed if a power failure occurs during
execution of commands written between TAKEVIS and GIVEVIS. As with the
INPUT command, the robot system displays an error message after power
recovery.

2) When releasing the visual process priority (Restoration allowed)

The restoration function is allowed except case 1) above. However, investigate
the vision control programs for any problem before using them.

(3) Error interruption

If a power failure occurs during execution of an interruption routine defined by the
ON ERROR GOTO statement, the robot system causes an error when the RESUME
command at the end of the error handling routine is encountered, stopping the
programs.
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(4) Compliance control statements

- Compliance control function enabled (Restoration not allowed)

If a power failure occurs during execution of any compliance control library
(SetCompControl to ResetCompControl), the restoration function is not
allowed.

(5) Free curve interpolation control statements

- Interpolation through free curve motion viapoints

If a power failure occurs in the process of such interpolation, the restoration
function is not allowed.

- Free curve commands

If a power failure occurs during execution of any free curve command
(SetSplinepoint to CLRSplinepoint), the restoration function is not allowed.

(6) If a power failure occurs when the supervisory task is enabled ("Use Supervisor
TASK" parameter is selected), the restoration function is not allowed.

Other restrictions
(1) During execution of a program holding semaphore

Programs that perform task control with semaphore cannot be restored. To
synchronize programs when the restoration function is enabled, use the internal
/0.

Shown below is a program sample in which the 128th internal 1/O is used as a
synchronization flag.

PROGRAM PRO1
RESET IO0[128]

RUN PRO2 'Run PRO2
RUN PRO3 'Run PRO3
END

PROGRAM PRO2

'Wait until the 128th IO becomes 0
*LOOP1:

'While checking synchronization, it is
'necessary to defend the task

DEFEND ON 'Defend own task

IN I0001=I0[128]

IF I0001=0 THEN GOTO *LOOP2

DEFEND OFF 'Release the defend of own task

GOTO *LOOP1
'Obtain the execution priority and release it
'after completion of the processing

*LOOP2:
SET I0[128] 'Obtain the execution priority
DEFEND OFF 'Release the defend of own task
RESET IO0[128] 'Release the execution priority

END
PROGRAM PRO3

(Write PROS in the same way as PRO2.)
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Chapter 5 Operational Check (in Individual/Auto Mode)
______________________________________________________________________________________________________|

(2) Commands with timer parameters

If a power failure occurs during execution of BUZZER, DELAY and WAIT, which
monitor elapsed time, the robot system treats these commands as listed below
after completion of restoration sequence.

Command Operation upon restoration after power failure
BUZZER Start program execution from the next step
DELAY Execute DELAY command again for the specified period
WAIT Execute WAIT command again for the specified period

(3) Priority of tasks being stopped

The restoration function restores only programs being executed when a power
failure occurred. Even if the priority of tasks being stopped is changed with the
teach pendant, the priority reverts to the default setting after power recovery.

(4) Restoration of robots having an extended-joint(s)
Robots having an extended-joint(s) can use the restoration function when:
- There is only a single arm group whose arm semaphore is obtained.
- The arm group whose arm semaphore is obtained contains a robot axis.

Others

Operations that cancel the restoration function

If any of the following operations is performed before "Program Start" after power
recovery, the restoration function is canceled so that programs start from the first step.

(1) Canceling "Program Start"

Any "Program Start" cancel operation such as changing the program status
cancels the restoration function.

(2) Program reset

Regardless of the program status, executing Program reset cancels the restoration
function.

If an error occurs during the restoration sequence

The restoration function backs up the necessary data at the occurrence of a power
failure, and uses it to restore the program status after power recovery. If an error has
occurred during the data backup, at the time of power recovery, the robot system
displays an error code* and cancels the restoration function.

* Any of 27C0 to 27CF and 2D43 to 2D47. For details, refer to Appendix 1 "Error Code
Tables."
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Chapter 6
Interface Panel Screen

6.1 Interface Panel Overview

This section shows layout samples of the interface panel screen.

o 1

In the teach or playback mode, press |_suus | to show the pull-down menu and choose , and the
interface panel screen appears.

I/F;
Only on the top screen in the teach or playback mode, pressing the shortcut key L5 on the keypad
toggles the interface panel screen ON (display) and OFF (hide).

Play Program Step Comment
= | -
L o°
[Ex] Status Service
0K —
£ Monitor || & E
INTERP SPD ACC TMR TOOL CLAMP Status
7 1 Error
2 Monitor2 Motors
3.0-8ignal monitor ‘/ TUEF
4.hxis monitor Estantd
5.Error logging monitor CHe one
6.Variable monitor - Waiting
7.L-8ignal monitor 4// .
6.R-Signal monitor
m . @ hsgist
Cancel RP3E Gon-
Wsiting Ena stant
" & b
Hfﬂgé. Tool £
1 PAC &
Program Step Comment
— 1/F .
0 Tom - >
Display the program edti window. mall ¢ ] 1/F Service
[OK]Let 1/0 value(xN) 0P
[0KIClose IF Panel

Interface pane

Di@En

Disphlun Disphum BCD Birary
BCO:12 | Binary:10 12 10

100000000/

1. Monitor OFF
Stops monitoring and returns to the Program
display window.

2. |-Signal monitor
Displays a list of | signals.

3. O-Signal monitor
Displays a list of O signals, where it is possible
to turn signals on and off.

4. Axis monitor ENABLE @
Displays the robot arm position and axis
information.
P[r:o’gia]m Step Comment o F .
5. Error logging monitor ‘malr ' o] T e | sevie
[0KIClose IF Panel op

Displays a list of error logs. s i e

Interface parel

6. Variable monitor 1001 1002
Displays a list of variables. ON@FF DN@F

Di@&\

7. L-Signal monitor
Displays a list of L signals.

8. R-Signal monitor b b é

Displays a list of R signals.
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Chapter 6 Interface Panel Screen

6.2 Interface Panel Components

Component Component Function
type sample
Lamp WELD A lamp shows the state of a signal specified by a number and the
label name.

» When the lamp is ON, the whole round lamp lights in the
specified color; when it is OFF, only the frame of the lamp lights
in the specified color.

- If a warning/caution symbol is specified, the ! appears
depending upon the signal ON/OFF state.

llluminated COMPL This button turns a signal specified by a number ON and OFF.
push-button « It provides two choices: Momentum and alternate types.
- Momentum type - Momentum type: The signal is ON while the button is held
- Alternate type down.
- Alternate type: Pressing the button toggles the signal ON and
OFF.
» The button background turns to the specified color depending
upon the signal ON/OFF state.
Selector switch COLNT Pressing this switch toggles (reverses) a signal specified by a
0K F number ON and OFF.
Numeric value Material A display shows the states of consecutive signals with a three-digit
display Hand|ne numeric value.
0000 » The interface panel screen software gets the states of the
—_ consecutive signals starting from the specified signal, converts

them into a three-digit numeric value, and shows it on the
display.

« In conversion to a numeric value, the software offers two
choices: usual binary notation and binary-coded decimal (BCD)
notation.

- If usual the binary notation is selected, the software handles up
to 10 consecutive signals; if the BCD notation is selected, it
handles up the 12 consecutive signals.

Numeric value
entry field

Material
Hand Ing

0000

The states of consecutive signals can be entered to the field with a
numeric value.

» Entering a four-digit value turns the consecutive signals
previously specified ON and OFF.

- If usual the binary notation is selected, the software handles up
to 10 consecutive signals; if the BCD notation is selected, it
handles up the 12 consecutive signals.
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6.3 Default Interface Panel

The default interface panel when the robot system leaves the factory is shown below.

P[r_o_.g_r:’;l]m Step Comment 175 -
0 0 =
-1 O ] I/F Service

[0KIClose IF Parel S0P
[0kIClose IF Panel

01410

Cuob
Complete
‘Reset

Interface panel screen (1st page), Status display

P[r_o_.g_r:’;l]m Step Comment 175 -
0 0 =
-1 O ] I/F Service

[0KIClose IF Parel bi L e
g ]
Y

[0kIClose IF Panel
i "

I/F Ver.

Interface panel screen (3rd page), Diagnosis management
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Chapter 6 Interface Panel Screen

6.4 [Editing the Interface Panel

The interface panel can be edited in the interface panel setting screen.

Calling up the interface panel setting screen
Step 1| Press the Constant key.

Program HH Step HH
s N
0 0
[--1LL ]
[OKIC|ear error T
[KIClear error *\IT
> JAE - OUTPUT [NPUT

Service

Comment H” E
| %

Status

Motors
Start
CHE one
Waiting

MC-Lock

o || ®

CarclWait | RPS Era Constant J/E

Tool 1

Step 2 || Select the IF Panel setting in the Constant window.

Constant

1. Teach#Plavback condition
2 Home position
3. [/ Pame| settine

4. hrm setting

5.1/0 settines
B.Communicat ion setting
7.Maintenance

8.0pt ion

I/F Panel| settings.
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Step 3| Inthe I/F Panel window, select the Interface Panel setting.

Displaying the [/F parel design screen.

Step 4 || Wait for the Interface panel setting window to appear.

Capt ion
(Press [Enter] @
to open IME.) PrevPage
Pare| setting ons MNextPage
Dis/En Selector |01 = Press[ENsBLET [T =
|LampSett ing LampCo\orlYE‘ low [+] ( Disymbol INome Iz”
|41 ternat i veMomentum _PrevPanel |
Sigral:ON TextColor |Elack v BackColor [Yellow =]
Signal:0FF  TextColor[ite = BackColor [Black 7]
DiselavedSiznal Display [OH =1 NextPane| |
Type|l-5znl : Signal 1 X
DigpStyleflormal = Bitcount | | = Cance |
OutSienal Output |05 =
Type[0-Senl =] Signal 1 ﬁ
S
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Chapter 6 Interface Panel Screen

Editing on the interface panel setting screen

The interface panel consists of a total of 10 pages, each of which has 28 panel
components numbered 1 through 28 starting from the upper left corner.

Prosram ||| Stee Comment
I F

i)
0 0
] IF_| S

[0KIClose IF Panel
[OKIC|ose IF Panel

Dig En
03/10 ‘::

@ © 0 @ @

o o e oo
® 0o ® o ©| o @
@ @ ® 6 6 @ o
LEEEET ] | | | |

B Selecting a panel component to edit

\.Qges

Panel components should be configured one by one on the interface panel setting

screen.

First select a page to be edited, using the Previous Page and Next Page keys. Then
select a panel component to be edited, using the Previous Panel and Next Panel
keys. Check the page and panel numbers on the screen to confirm that the target panel
on the target page is selected.

Enter a character
string to display
on the panel
component.

Select
component style
and function.

Select a display
color for signals.

Select signal
type and display
style.

Make settings
about output
signals.

Page and panel numbers of a panel component to be edited

Interface panel setting *ageMNo: 10410 Pane|No:
: Samp |
P e - <> press these
to open [ME.) PrevPase keys to select
@ pages.
Farel zetting Style | ~ MextPaze
Dis/En Selector [OFF = Press(EMABLEIFE [ Press these
|Lamp8e‘[t ing LampCo\orlYe| low =] {1 zymbol INone Iz” keys to select
41 ternat i ve/Momertum M panel
Siznal :0N TextColor |Black : BackColor[7=Ton =] Components.
Sienal:0FF  TextColor[lhite = BackColor[Black =]
DisplayedSignal Display [0 | MextPanel | =) .
ress this key
T [-Senl = Signal 1 .
e e X to cancel edited
DispStyle|tormal : Bitcount | | : Carce! data-
butSignal Output JOFF = Presg tms key
Type[0Sanl =] Signal ] to write in
X edited data.
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W Editing a panel component

Caption and sample

Specify a caption to display on the selected panel component. A caption should be a
maximum of 5 characters per line and consists of a maximum of 4 lines.

The Sample area shows a panel component image you are editing.

Capt ion Sarp le

(Press [Enter]
to open [M

Panel settings
Select the type of a panel component and the usage of the component.

Pare| setting

Dis/En Selectar [T ] Press[ENABLE] [OFF =

Style: Select a desired component type from this pull-down list. For details about the
component type, refer to Section 6.2, "Interface Panel Components." Selecting None
displays nothing.

Dis/En Selector: If this selector is enabled, it is necessary to turn the OP Dis/En switch
on the screen shown below to the En position.

Program Step Commerit HH
7 s
== I/F Service

I/F Yer.

0505

Press [ENABLE]: If this parameter is set to ON, operating the interface panel requires
holding down the ENABLE key.

96



Chapter 6 Interface Panel Screen
__________________________________________________________________________________________________________|

Lamp settings
Make lamp settings.

|Lamp8ett ing LameColor [fellon  [=] (1) symbol [Mone E”

Lamp color: Select a desired lamp color from white, red, green, blue and yellow.

() symbol: Select whether an exclamation mark (!) should be displayed as shown
below, depending upon the signal state specified in the Displayed Signal Settings
window below.

Teaching

0

This parameter provides the following three choices.

- None No exclamation mark (!) appears.
-AtON  An exclamation mark (!) appears when the 1O is ON.
- At OFF An exclamation mark (!) appears when the 10 is OFF.

Alternative/momentum settings

Configure the alternative and momentum buttons.

A ternat | veMomertum
Signal:0N TextColor [Black | BackColor[Tellon =]
Signal :OFF TextCoIorIWhite :I BaCkColorlBIack :I

Text color and back color: Select a text color and background color of buttons when
the signal specified in the Displayed Signal Settings window is ON and OFF each.

Displayed Signal Settings

Specify signals to be displayed on the interface panel.

DiselavedSiznal Disolay |0 =
Typell‘sgm :I Signall 1
DispSterlNormaI :I Bitcountl 1 :

Type: Select a signal type from I-signal, O-signal, L-signal, and R-signal. If the
"Momentum" is selected, only L-signal and R-signal are available.

Display Style: Select the signal display format from Normal, BDC, and Binary.

Display: Select whether the specified signal should be displayed. Selecting OFF
displays no signal on the panel.
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Signal (Register No.): Specify a target signal number (register number) to be
monitored or operated. The entry range differs with signal types.

Signal Entry range
I-signal 1to 96
O-signal 1to 96
L-signal 0 to 2047
R-signal 0to 895

Only when R-signal is selected from the Type pull-down list, the Register No. and Bit
No. appear instead of Signal as shown below.

DisolavedSiznal Display|ON =
Type|m: Registerho 55

| Bitho|i6 =)

DispSterlNormaI =l Bitcount] | E

Bit count: Specify the bit count to display when the display format is BCD or binary.

Output Signal Settings

Make output signal settings.

OutSienal Out put IME
Type[0-Senl =] Sizmal I 1

Type: Select a signal type from I-signal, O-signal, L-signal, and R-signal. If the
"Momentum" is selected, only L-signal and R-signal are available.

Display: Select whether the specified signal should be displayed. Selecting OFF
displays no signal on the panel.

Signal (Register No.): Specify a target signal number (register number) to be
monitored or operated. The entry range differs with signal types.

Signal Entry range
I-signal 1 to 96
O-signal 1to 96
L-signal 0 to 2047
R-signal 0 to 895

Only when R-signal is selected from the Type pull-down list, the Register No. and Bit
No. appear instead of Signal as shown below.

OutSignal _ Output [OFF =
ez Registerho 0
Bitho| 2 =

Bit No.: Specify the number of bits to output.
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__________________________________________________________________________________________________________|

Saving interface panel configuration data

Transfer the interface panel configuration data between the robot controller and the PC
using WINCAPSIII according to the transfer procedures given in Sections 3.5.1 and
3.5.3.

File transfer causes all of the base program file, interface panel configuration file, and
controller error definition file to be transferred at a time.

Those files transferred to the robot controller will be enabled at the next starting up.
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Chapter 7
Options
7.1 uVision Board
7.1.1 pVision Board and Mounting Position

The pVision board is shipped as a part integrated in the controller or shipped alone as
a spare part. It should be mounted in any of the extension slots.

uVision board and its accessories

Name Part number Remarks (when shipped as a spare part)

Precautions on handling
option boards

410010-4150 | 'ntegrated in the controller | —

when shipped E

uVision board _ =
410010-4160 Shipped alone as a spare L & —
part LLTEELETTEEE T e & !;‘:'

0

7.1.2 pVision Board Specifications

Image processing commands are already incorporated and no special operations or programming is
required.

uVision Board Specifications

Item Specifications

CPU SH7750R 240 MHz

Image storage memory

f . 512 (H) x 480 (V) pixels, 8 bits x 4 screens
or processed images

Overlay memory

for drawn images 640 (H) x 480 (V) pixels, 2 bits x 2 screens

Search model registration 1 MB, 255 (H) x 255 (V) x 8 models
memory Up to 100 models registrable (Note 1)
Image input,

RS-170 (NTSC) monochrome, 256 gradations, 2 channels
number of channels
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Chapter 7 Options

Item Specifications

Image output RS-170 (NTSC) monochrome, 256 gradations, 1 channel

Binary feature extraction (area, center of gravity, main axis angle, and
luminance integration), histogram, edge detection, image-to-image

Image processing operation, filtering, labeling, light/dark image search, code recognition (QR

Code)
Processing range Up to 512 windows registrable
specification (window) (Shape: straight line, rectangle, circle, ellipse, sector)

Memory check, input error, processing range error,

Self-diagnosis function . )
camera connection failure, etc.

Error display Errors will be displayed on the teach pendant (option).
Power source 5VDC, 12 V (supplied via controller PCI bus) (Note 2)

Environmental conditions Temperature: 0 to 40°C

(in operating) Humidity: 90 % RH or less (without dew condensation)

(Note 1) The number of registrable models differs depending upon the model image or size.
(Note 2) Since the power is internally supplied from the robot controller, no external power source is required.

7.1.3 Names and Functions of Connectors

The connectors on the panel of the pVision board and the pin assignments are shown

below.
Connectors on the Panel of the pVision Board
Connecto.rs. Function
on the panel of pVision board
Camera input connector 1 (C1) Used for connection with camera 1 (12-pin, round connector).
Camera input connector 2 (C2) Used for connection with camera 2 (12-pin, round connector).
Monitor output connector (VO) Used for connection with the monitor (BNC).
Serial port 1 (S1) RS-232C port (Not used.)
Trigger connector (10) TTL level input/output, 1 point each (Not used.)
Serial port 2 (Not used.)
Camera input extension connector (Not used.) ICE control signal terminal
Operating condition setting bit switch ICE socket

I

O ¢ 9
Foc;

ﬂj@yﬁx
_gj—lmmmmm|||||I'|||||||—®’

PCI bus connector

Camera input connector 1 —

Camera input connector 2 — . )
) Camera trigger short pins (Not used.)
Monitor output connector —

Serial port 1
(Not used.) i

Trigger connector
(Not used.)

= 500

~

2/

LED

-

(uVision board panel) (uVision board)
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Note 1 Switches and short pins on the pVision board have been configured at the factory. Do not change the
configuration. Changing it results in a failure.

Note 2 Do not connect anything to the "Not used" connectors on the board. A failure may result.

Note 3 Serial port 1 and trigger connector on the panel are unusable. Do not connect anything to them. A failure
may result.

Camera Input Connector Pin Layout (Hirose Electric HR10A-10R-12S or equivalent)

Pin No. Signal name Remarks
1 GND Camera power GND
2 +12V Camera power 12V
3 GND Camera power GND
4 VIDEO Video signal
5 HDGND Horizontal synchronous signal GND
6 HD Horizontal synchronous signal
7 VD Vertical synchronous signal
8 NC Not connected
9 NC Not connected
10 NC Not connected
11 TRIG Trigger signal (not used)
12 VDGND Vertical synchronous signal GND

7.1.4 Block Diagram and Internal Configuration of uVision Board

Camera 1 Animation Selec-
camera image tor
AID [:> LT I_(_—__g;)‘:> D[ LT [>Overlay circuit| (5] DIA ‘ Monitor

(superpose) l_n__.-._
Camera 2| 0
! 7~ !;_H_
Image storage Static image Drawn image
memory (image memory) wnimag
(4 processed
screens)

ﬁ -
Image
processing : [ CPU ::>

circuit

Dedicated drawn image
memory (2 screens)

Block Diagram of pVision Board

The above figure illustrates the processing flow of the uVision board as a reference. The actual circuit
configuration is different from this diagram.
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Configurators on the Block Diagram

Configurators

Function

Camera selector

Switches between cameras 1 and 2.

AD

Converts analog signals into digital signals (8-bit).

Monitor selector

Selects whether to display the camera live image or static image on the monitor.

LT

Converts 8-bit data values using the appropriate table.

Overlay circuit

Overlays a drawn image, which is stored in the dedicated drawn image memory, on
the camera live image or static image.

D/A Converts digital signals into analog signals.
Image storage Stores camera live images. When outputted onto the monitor screen, those images
memory will be handled as static images. Up to four screens can be stored on this board.

Dedicated drawn
image memory

Stores drawn images of characters and figures. Those images can be displayed on
the monitor screen via the overlay circuit. Up to two screens can be stored on this
board.

Image processing
circuit

Processes images.

CPU

Manages the entire system.

Overlaying
(superpose)

Camera and processed screen image (256 gradations)

103




7.1.5 Mounting I/0O Extension Boards

This section describes how to mount I/O extension boards.

® &8 ®

TN

®®

Step 1| Turn the controller power OFF.

Power switch

Step 2| Remove the upper cover from the controller by unscrewing four screws.

/AWarning Before removing the controller upper cover for maintenance
and inspection or other purposes, be sure to turn the
controller power OFF, disconnect the power supply connector
(CN6), and then wait at least three minutes. Otherwise, electric
shock may occur.

As long as the power supply connector (CN6) is connected,
the power is supplied to the circuit protector via fuses even if
the power switch is OFF. Touching the fuses may cause
electric shock.
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Step 3| Use the extension slots starting from the left one (viewed from the front panel side).
Loosen the screw on the blind cover plate for the target extension slot and remove

the plate.
° 50008
00 g es
IE j ez
a0

Connectors for the
’ /Lextension boards

\

Blind cover plate

o O o

b O= %

0 o )
o £

=7

(P

(Front panel side)

o

=

Step 4 || Fully insert the extension board into the target connector, then secure the extension
board stay with two screws.

(The illustration given below shows a mounting example of a parallel I/O board.)

Extension board

(Front panel side)

Step 5I Set the controller's upper cover back into place.
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7.1.6 Peripheral Device (Camera)

Cmount 44

Camera cable (option)

OK\jO

4-M3-depth 3.5 (tightening torque: 0.69 N-m)

Connect to the camera input Cﬂfﬁlg A%Eec orﬁu o 2 ='I —~
connector on the pVision board T ~ o
™ 26
@ VIDEO OUT DCIN/SYNC @ 2 © ¢
g o]
CS-8320B camera (back)
4-M2 depth 3 (tightening torque: 0.39 N-m) L 25 j
o] [}

Jﬁ?

Camera Dimensions and its Parts Names

Camera Specifications

Item Specifications
Manufacturer Tokyo Electronic Industry Co., Ltd.
Manufacturer’s model CS8320B
Image pickup interline transfer system CCD pixels: 768 (H) x 493 (V)
Lens mount C mount
Image output NTSC signal 1.0 Vp-p/75Q
Power source, Ambient temperature Supplied from power adapter, 0 to +40°C
Weight 120 g
Vibration-proof 98 m/s, 10G . . .

(10 to 50 Hz, 30 minutes in each of X, Y and Z directions)

Cables (Option)

Cable length Camera cable model
3m CPC3440-03
5m CPC3440-05
15m CPC3440-15

Caution (1) When mounting the camera to the equipment, tighten the screws securely to the
specified torque as shown above.

(2) Do not apply a strong impact or vibration to the camera. A failure may result.

(3) When opening the camera top cover and changing the settings, be sure to turn
the controller power off or disconnect the camera cable.

(4) For setting up of cameras, refer to the instruction manual that comes with the
camera.
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7.1.7 Peripheral Device (Monitor)

220

250

Pc/>wer switch

|

Adjuster cover

7

L7 N

PUSH OPEN

125

215

Input impedance

Image signal output \

Image signal input \

O y

"
\T/

Pilot lamp

145

O
! zz\‘H 185 \‘H BNC cable \ U

>

To uvision board
monitor output
connector

Monitor Dimensions and Parts Names

Monitor Specifications

Item

Specifications

Manufacturer

Chuo Musen Co., Ltd.

Manufacturer’s model

TMP-232-03

Cathode-ray tube (CRT)

9-inch, monochrome

Image input NTSC signal

0.7 Vp-p (straight polarity)

Power supply

100 VAC, 50/60 Hz

Power consu

mption

Approx. 30 W

Ambient temperature

0 to 40°C

Humidity 90% or less (without dew condensation)
Cables (Option)
Cable length BNC coaxial cable type
1m 3CV-PP (1)
3m 3CV-PP (3)
5m 3CV-PP (5)
Caution (1) NEVER disassemble the monitor.
(2) Be sure to set a ferrite core clamp (ZCAT1518 manufactured by TDK) that comes

with the pVision board, to the BNC cable at the monitor output connector side.
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7.2 Pendant Extension Cable

An extension cable is optionally available for the teach pendant. It should be connected
as shown below.

The extension cable kit contains an extension cable and its accessories (plastic cover,
bolts, nuts, etc.). Before connecting the extension cable to the pendant cable, cover
the end of the pendant cable with the plastic cover as instructed in Section 7.2.1. (The
end of the extension cable has been covered with a plastic cover when shipped.)
Those plastic covers prevent the joint section from being caught on a projection on the
floor.

Robot controller To be covered with a
e plastic cover Teach pendant

Optional pendant extension cable(4m)
(410141-4320)

Pendant cable(8m)
(that comes with the teach pendant)

7.2.1 Covering the End of the Pendant Cable with Plastic Cover

Step 11 Check that the extension cable Kkit
contains the following accessories
together with an extension cable.

- Plastic cover consisting of a pair of
halves

- 2 nuts

- 2 bolts (M3 x 14)

- 2 spring washers

Step 2 || Fit one of the halves of a plastic cover
over the pendant cable connector.

The pair of halves has the same shape.
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Accessories in the extension cable kit
Plastic cover
(consisting of

Nuts a pair of halves)

Spring
washers

Bolts \ —
\ _
©)

oo
g«»@

Pendant cable connector
(to be connected to the Plastic cover
extension cable) (Half)

Fit over the pendant cable connector.



Step 3

Combine another half of the plastic cover
with the half fitted in Step 2 and then
secure them with two bolts, spring
washers, and nuts as shown at right.

Recommended tightening torque:
50 to 60 Nem

Note: Set the spring washers on the bolt
side, not on the nut side.

Note: As shown at right, be sure to set nuts
into the angular slots that are designed
to prevent nuts from getting loose.
Setting nuts into the round slots will
idle the nuts, making it difficult to
tighten them firmly.
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Secure at two points.

47/
=nlly

Round slot for bolts

S

Angular slot for nuts

Fit the nut into the angular slot
so that the nut can be firmly
tightened.



7.3 Controller Protective Box

The controller protective box protects the controller from dust, dirt and oil mist existing
in the factory. It is equipped with a heat exchanger for cooling the air warmed up by the
controller inside the box down to the ambient temperature.

7.3.1 Configuration

The controller protective box and its accessories are shown below.

Protective Box Accessories for Cable Multi-outlet Plate B Option
Name Applicable
printed | cable dia. Shape Rubber packing set
for extended-joint cables
ko )
- & Part No. 410169-2140
S P4 4 10 06 P
Gy P6 96 t0 08 =y
Cable ' PP
multi-outlet iill)tlfoutlet P8 #8toglo Y
plate B plate A P10 | 01010012 P

7.3.2 Component Names and External Dimensions

The figure below shows the names of the protective box components and the external

dimensions.
Heat exchanger
(DS5-2153B23-FB11)
Power cable connector Internally
(splash-proof) ventilating fan
Cable multi-outlet plate B R T . ¥ = 2 | \ A L
(for 1/0 and pendant cables) j__ A %—r d
~ I i
Cable multi-outlet plate A T@ | L | IH HHHH
(for motor and encoder m Y b oo . T nl
cables) \J\ | | | | | | ©
i =T
- o | | ™ J
Safety box (if provided) 860
> Externally ventilating
For models with extended-joints fan
Robot controller ~————————————————
_ l____l ﬁ o
I AN
! re)
:\_I E ----- o
T 2
u o
S|
Rubber feet I/O conversion box

Controller Protective Box (with the upper cover removed)
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7.3.3 Specifications

The table below lists the specifications of the controller protective box.

ltem

Specifications

Protective box model

FB-11

Applicable controller

RC7M controller (The controller equipped with an 1/0 conversion
box is also applicable.)

Power cable

410141-3570 (used for the global type) recommended
Note: Using the power cable 410141-3570 provides higher
sealing capability than 410141-0010 (used for the domestic,
standard type).

Environmental | In operation 0 to 40°C, RH 90% or below (dew condensation not allowed)
?'(I')enrgipt)igrr;gre lraitsogigét?gnduring -10 to 60°C, RH 75% or below (dew condensation not allowed)
and humidity)

Enclosure IP54

Weight (Mass) Approx. 32 kg

Heat Model DS5-2153B23-FB11 (NIHON KAGAKU SANGYO CO., LTD)
exchanger Fans Internally and externally ventilating fans

(US7556KX-TP manufactured by ROYAL ELECTRIC CO., LTD.)

Cooling power

31 W/K (temperature change 1°C, calculated value)

Power supply

Supplied from the controller power (Single-phase, 200 VAC
distributed on the terminal board)

Power consumption

80 W (60 Hz), 72 W (50 Hz)

Rated current

0.54 A (60 Hz), 0.46 A (50 Hz)

7.3.4 Usage

[ 1] Installation Environment

(1) Place the protective box indoors.

(2) Place the protective box on a horizontal plane.

(3) Keep a space of min. 150 mm at the heat exchanger side of the protective box.

Controller protective box

Min. 150 mm
-

Heat /

exchanger

NONNNN
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[ 2 ] Placing the Robot Controller in the Protective Box

(1)
(2)

3)

Remove the upper cover from the protective box and peel off tapes from packings
A and B.

Place the robot controller in the protective box so that controller's rubber feet fit in
the retainers provided in the protective box.

Connect the cable coming from the terminal board box to the power connector
(CN5) on the controller.

Note: The wiring to the heat exchanger's fans has been done via a 0.5 A glass fuse
with single-phase 200 VAC distributed on the terminal board. If the fan(s) is not
working, check this fuse.

connector

Wiring to fans
Terminal board box (already connected)
/ Partition

7/

Connect this to the Heat exchanger

controller's AC power \

L4
!

Packing A
Drain bolts provided

on the bottom

N

[

————————FF Packing B

/0

Controller retainers
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[ 3] Cabling to the Robot Controller

The cables to be connected to the controller should be passed through the cable
multi-outlet plates on the front panel of the protective box and then connected to the
controller.

To pass the cables through the cable multi-outlet plates, remove those plates from the

protective box, pass the cables through them, and then set those plates back into

place.

(1) Connect the power cable 410141-3570 (used for the global type, recommended)
to the power cable connector on the protective box.

(2) Pass the robot control cable (motor and encoder cables) through the cable
multi-outlet plate A mounted on the protective box.

(3) Replace the rubber packings currently mounted on the cable multi-outlet plate B
with the ones suitable as listed below, then pass the cables through the plate B.

Rubber Packing Set (that comes with the protective box) for Cable Multi-outlet Plate B

Model Applicable cable dia. Application @ pl;le%eosf ;::Sset)
EMSPO No cable holes To be used as a blind cover 2
EMSP4 ¢4 to $6 1
EMSP6 06 to ¢8 Pendant cable, hand I/O cable, and safety I/O cable 1
EMSP8 ¢8 to $10 Mini I/O cable 2
EMSP10 | ¢10 to ¢$12 Extended parallel I/O cable 1

Rubber Packing Set for Extended-Joint Cables

Model Applicable cable dia. Application @ pl;le%eosf ;::Sset)
EM28P8 8 to $10 Extended-joint motor cable 1
EMSP8 o8 to $10 Extended-joint encoder cable 1

Note 1: Replace the rubber packings currently mounted on the cable multi-outlet plate A with the ones for
extended-joint motor cable (EM28P8), then pass the extended-joint motor cable through the plate A.

Note 2: Replace the rubber packings currently mounted on the cable multi-outlet plate B with the ones for
extended-joint encoder cable (EMSP8), then pass the extended-joint encoder cable through the plate B.

Front Panel of the Controller Protective Box

Rubber packings Pass the cable here

/| T

NN

AL ANDAN
O o

Power cable connector
(splash-proof)

Robot control cable
(for motor and encoder)

@ @

L] L] L]
Cable multi-outlet plate B Cable multi-outlet plate A
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7.3.5 Notes

(1) The controller protective box is a dust- and splash-proof structure equivalent to
IP54. However, it has not been designed to withstand explosions, so avoid
installing the protective box in any environment where:

- there are any flammable gases or liquids,
- there are any acidic, alkaline or other corrosive gases,

- there are any large-sized inverters, high output/high frequency transmitters,
large contactors, welders, or other sources of electrical noise,

- the ambient temperature is out of the range from 0°C to 40°C,

- the protective box is directly exposed to rains,

- the protective box is directly exposed to water, oil, grinding chips or shavings,
- there are any grinding or machining chips or shavings, or

- any machining oil not specified in this manual is in use.
Note: Yushiron Qil No. 4C (non-soluble) is specified.

(2) When using the controller protective box in an environment where there is much
oil mist, perform sealing on the mounting face and around the screws. Also
periodically clean the fins to prevent oil sludge from accumulating on the fins.

(3) If oil mist accumulates inside the controller protective box, remove the drain bolts
to drain oil.

(4) The controller protective box has no power switch, so externally turn the controller
power on and off.
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Chapter 8 Appendices
8.1 System- and User-Defined Errors (PLCERROR.EPL)

Transferring the controller error definition file "PLCERROR.EPL" to the controller from
your PC with WINCAPSIII enables the controller to display error messages defined in
that file.

In addition to system-defined errors stored in the error definition file, the user can
describe user-defined errors.

Note: After the controller is set up, it automatically creates the controller error definition file
in the same language as that of the teach pendant first connected to the controller. To
initialize the error definition file, use the "program" at the
[ExtScrn]—[Set]—[Save!l—[DataClr] of the teach pendant. This operation initializes not
only the error definition file but also all of the programs and the interface panel configuration
file data.

8.1.1 Error Format

The controller error definition file (PLCERROR.EPL) is a text file consisting of the
following four blocks.

(1) Header <PLCErrorDefinition>

(2) System alarm code <SystemAlarmCode>

(3) User alarm code <UserAlarmCode>

(4) Sub code <SubCode>

The <PLCErrorDefinition>, <SystemAlarmCode>, <UserAlarmCode>, and
<SubCode> are identifiers for blocks.

When the controller is powered on, it reads the error definition file. If the file has no
<PLCErrorDefinition> at the header block, the controller does not recognize it as an
error definition file, terminating the reading process with a read error.

Lines following an identifier <SystemAlarmCode>, <UserAlarmCode>, Or <SubCode>
are recognized as system alarm codes, user alarm codes, or sub codes, respectively.
Note that an error definition file cannot contain more than one same identifier for
<SystemAlarmCode>, <UserAlarmCode>, and <SubCode> each. Two or more same
identifiers in a file causes an error, terminating the reading process.

Each of <SystemAlarmCode>, <UserAlarmCode>, and <SubCode> should be described
in the following format.
[numeral], "[character string]"

If there is a line described in a different format, the controller terminates the reading
process with an error.

The entry range of [numeral] is listed below.

[numeral]
Alarm code Sub code
System-defined error 1to 64 1to 1024
User-defined error 1to 64 1025 to 2048

If a value out of the above entry range is specified, the controller terminates the reading
process with an error.

[character string] can have up to 40 characters. If it exceeds the limit, the
controller terminates the reading process with an error.
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|
Given below is an example of error definition file.

——————————————— < Start of "plcerror.epl" file > -----------——----——-
<PLCErrorDefinition>
<SystemAlarmCode>

1,"PNOZmulti base unit error"
2,"PNOZmulti external module error"
3,"Safety signal input error"
4,"PC10JP-CPU error"

5,"PC10JP communications error"

6, "Equipment preparation error"
7,"Robot motion error"

<UserAlarmCode>

0,"R1 robot error"

1,"WPS1 control power source error"
2,"WPS1 CPU error"

3,"WPS1 DeviceNet error"

4,"WPS1 Output error"

5,"R1 welding circuit error"

6,"R1 arc welding error"

7,"R1l welding environmental requirements error"
8, "Rl voltage/current requirements error"
9,"R1 average requirement output error"
10,"R1 material handling error"

<SubCode>

1,"PNOZmlp mounting failure"

3,"PNOZmlp output connection defective"
4,"PNOZmlp CPU internal error"

5,"PNOZmlp input section internal error"
6,"PNOZmlp output section internal error"
7,"PNOZmlp input section external error"
8,"PNOZmlp input section FB external error"
17,"PNOZmo4p-1 output external error"

18, "PNOZmo4p-1 internal error"

19, "PNOZmo4p-2 output external error"

20, "PNOZmo4p-2 internal error"

8.1.2 Transfer of Controller Error Definition File

The controller error definition file (PLCERROR.EPL) can be transferred between the
controller and the PC using WINCAPSIII.

For the transfer procedure, see Section 3.5.1. The procedure transfers all of the base
program file, interface panel configuration file, and controller error definition file at a
time.

Those files transmitted to the robot controller will be enabled at the next starting up.
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8.1.3 Language for Interface Panel and User-defined Error Messages

Interface panel and user-defined error messages displayed on the teaching pendant
can be created and edited by user.

For these settings, Japanese and English samples are provided as default.

The language for the interface panel or user-defined error messages is automatically
selected according to the language that has been selected when a controller is
connected to a pendant for the first time after shipping. Once the language is set, it is
not changed even if the pendant screen language is switched. To change the language,
edit the messages in your desired language, or initialize the interface panel or
user-defined error messages.

The initialization procedure is as follows.

Note: Initialization clears the user settings on the interface panel or

error messages.

STEP 1
Switch the language to your desired language.

RESET
Access: — [7. Change displaying language]

Program Comment
S R — -
[Ex] Status
[OKIClear error forcibly ?%;
[OkIClear error Tk, ]

Shortcut
1.Failure clazr

2 .Program L4
3.Program _
4 .Program Start
5. Machire CHE cont
" Waiting
Ok Cancel MC-Lock
Estop
CanclWait | RPS Era Constant J/E
Tool 1 PAC MarOut put
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STEP 2
To initialize the interface panel, select
[Constant] — [8.0pt.] — [F1 TO3 Opt.] — [F7 IntIFPnI]
A confirmation message appears on the screen.

Pressing [OK] initializes the interface panel in the language selected in STEP 1.

To initialize user-defined error messages, select
[Constant] — [8.0pt.] — [F1 T0O3 Opt.] — [F8 IntError]
A confirmation message appears on the screen.

Pressing [OK] initializes the user-defined error messages in the language selected in

STEP 1.

@ ¥ © H  weesss-Tan | & HOT1 || T5 C5 P70

T3 Opt.

£

Custmize HoldStat Const ¥

Gt [

[F11 [F21 [F3]
4 Y
il

IntIFPnl IntEnror
[F7] CF&l

Cancel: Close this window e

Hold%tat

@ A ‘ Custmize Const ¥ | | |

For initialization of user-defined error messages

For initialization of the interface panel

STEP 3
Restart the controller to apply the initialization.
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8.1.4 Notes in Using WINCAPSIII

When WINCAPSIII runs for TO3 series of robots, the following functions are not
available.

+ Online debugging

A part of logging
- Trace logging (for single-line execution/multitasking program)
- Variable logging
- 1/0Ologging
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Vertical articulated V*-G-T SERIES
Horizontal articulated H=*-G-T SERIES

OPERATION MANUAL (T03)

First Edition May 2007

Third Edition September 2010
Fourth Edition  August 2011

DENSO WAVE INCORPORATED 8N**C

The purpose of this manual is to provide accurate information in the handling and operating
of the robot. Please feel free to send your comments regarding any errors or omissions you
may have found, or any suggestions you may have for generally improving the manual.

In no event will DENSO WAVE INCORPORATED be liable for any direct or indirect damages
resulting from the application of the information in this manual.
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