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Preface

Structure of TS series robot controller instruction manuals:
These instruction manuals were published in parts according to the application and
purpose, and the name and outline of each manual are as follows:

[Safety Manual]
This manual contains the important information to use the robot safety and correctly.
Be sure to read through and understand this manual before operating the robot.
Also, strictly observe the descriptions made there.

[Startup Manual]
This manual describes the procedures covering from power ON of the robot after
installation to robot operation by manual guide. When you use the TS series robot
controller for the first time, be sure to read through this manual.

[Operator’'s Manual]
This manual deals with the TS series robot controller operating procedures. Read
through this manual before operating the robot, and refer to it as necessary.

[Robot Language Manual]
This manual refers to the robot language called "SCOL". When you have to create
a program based on this language, read through the manual.

[Interface Manual]
This manual describes the external signals for the robot. Concerning the interface
conditions between the robot and peripheral equipment, specifications, timing, etc.,
refer to the manual when necessary.

[Installation & Transport Manual]
This manual describes the transport, unpacking and installation of the robot and
controller. Be sure to read through this manual before unpacking the shipment
containing the robot.

[Maintenance Manual]
This manual deals with the daily and regular inspections to be made on the robot
and controller. Read through this manual to use the robot safely over long years to
come.
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[Communication Manual]
This manual describes the serial communication between the robot controller and
other equipment. Refer to this manual when connecting the robot controller with a
host computer, optical sensor, etc., via a serial cable.

[User Parameter Manual]
This manual describes the setting procedures of the robot controller. Refer to this
manual when you perform the setting of communication, 1/0 and motion conditions.

[Alarm Manual]
This manual describes the contents, causes, and remedies of alarms. Refer to this
manual when an alarm occurs.

This manual describes how to use various functions of the robot system to manually
guide the robot through the teach pendant, edit programs, compile data and perform
automatic operation.

This manual is intended for the robot operator. Before reading this manual, he or she
should first read the Safety Manual and Startup Manual.
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Cautions on Safety

This manual contains the important information on the robot and controller to prevent
injury to the operators and persons nearby, to prevent damage to assets and to assure
correct use.

Make sure that the following details (indications and symbols) are well understood
before reading this manual. Always observe the information that is noted.

[Explanation of indications]

Indication Meaning of indication

This means that "incorrect handling will lead to fatalities
& DANGER

or serious injuries."
This means that "incorrect handling may lead to
& CAUTION personal injuries 1) or physical damage *2).

*1)  Injuries refer to injuries, burns and electric shocks, etc., which do not require
hospitalization or long-term medical treatment.
*2)  Physical damage refers to damages due to destruction of assets or resources.

[Explanation of symbols]

Meaning of symbol

This means that the action is prohibited (must not be done).
Details of the actions actually prohibited are indicated with
pictures or words in or near the symbol.

This means that the action is mandatory (must be done).
Details of the actions that must be done are indicated with
pictures or words in or near the symbol.

This means danger.
Details of the actual danger are indicated with pictures or words in
or near the symbol.

This means caution.
Details of the actual caution are indicated with pictures or words in
or near the symbol.

> B> @O
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[Operation]

& DANGER

)

Prohibited

During operation, NEVER enter the dangerous area of the robot.
Otherwise, you will be injured seriously.

DO NOT leave in the working range any machinery or materials
which will hinder the operation. If the equipment went wrong, a
person nearby will be injured or involved in an accident.

Anyone other than the operator MUST NOT approach the
equipment. Should he negligently touch the dangerous part of
the equipment, he will get injured or involved in a serious
accident.

NEVER perform an inappropriate operation which is not described
in the instruction manual. Otherwise, the equipment will start by
mistake, resulting in personal injury or serious accident.

Danger

If you feel even a little that you are exposed to danger or that the
equipment works abnormally, press the EMERGENCY stop
pushbutton switch to stop the equipment. If the equipment is
used as it is, you will be injured or involved in a serious accident.
When this happens, ask our after-sale service agent for repair.

During operation, be sure to close the equipment cover. Should
the cover be opened during operation, you will be struck by an
electric shock or get injured.

Only a well-trained and qualified person is allowed to perform the
operation. Should the equipment be operated improperly, it will
start by mistake, causing a personal injury or serious accident.

If the equipment has malfunctioned, turn the power off, identify
and remove the cause of the abnormality, maintain the peripheral
equipment and completely restore the malfunctioned equipment.
Then start the equipment at a slow speed. If the equipment
starts, leaving the abnormality, you will be involved in a serious
accident.
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& CAUTION

)

Prohibited

DO NOT change the data of the system structure file.
Otherwise, the robot will move abnormally, resulting in damage or
an accident.

Mandatory

(1) The teaching operation should always be performed by two (2)

(2) The operator should do the job in an attitude ready to press

(3) The supervisor should keep watch on the job at a position

In principle, teaching operation should be performed outside the
dangerous area of the robot. If it should be performed inevitably
within the dangerous area, strictly observe the following matters.

persons. One person performs the job and the other person
watches outside the dangerous area. Also, both persons
should try to prevent mis-operation with each other.

the EMERGENCY stop pushbutton switch at any time. Also,
he should perform the job at a position from which he can
evacuate immediately at the time of an emergency after
confirming the robot working range and shields nearby.

where he can see the entire robot system and operate the
EMERGENCY stop pushbutton switch at the time of an
emergency. Also, he should keep anyone from entering the
dangerous area. Unless the operator or other person follows
the instructions of the supervisor, an accident will be caused.

If an abnormality has generated or the POWER LED lamp on the
control panel remains off after the main power switch of the
equipment was turned on, turn off the main power immediately
and confirm the wiring. Otherwise, you will be struck by an
electric shock or a fire will break out.

Unless the robot operates toward a designated direction at
manual guide, turn off the servo power. Otherwise, the robot will
be damaged or you will be involved in an accident. When this
happens, call the after-sale service agent.

Pushbutton operations of the control panel and teach pendant
should be confirmed visually. Otherwise, you will be involved in
an accident due to mis-operation.

After the power is turned on, be sure to reset a program to start
an automatic operation. If the program is executed continuously,
the robot will interfere with the peripheral equipment, resulting in
damages or accidents.
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& CAUTION

Mandatory

Before operating the equipment, perform the following inspection.

(1) Make sure that visual appearance of the robot, controller,
peripheral equipment and cables is in the good condition.

(2) Make sure that no obstacle stands in or near the working
range of the robot and peripheral equipment.

(3) Make sure that the emergency stop and other safety devices
operate properly.

(4) Make sure that no abnormal noise or vibration is involved in
the robot operation.

If the above prior inspection is skipped, the equipment will be
damaged or you will be involved in an accident.

AN

Caution

The speed of test operations is initially set at 25% of the
maximum robot speed.

The speed of automatic operation is initially set at 100% of the
maximum robot speed.

STE 80720



TSBOOOseries Robot Controller OPERATOR’'S MANUAL

Table of Contents

Page

Section 1 Before Operating Your RODOL ...........coovvviiiiiiiiiceceeeee e 1-1

1.1  Overview of Operation FUNCLIONS..............uuviiiiieeeieiiiiiieee e e e e eeeeeiaeens 1-1

1.2 MOAE STTUCTUIE ..eevviiiiiiiiiiiiieeeeeeeeee ettt 1-3

1.2.1  External Automatic Mode ........cccoevviiiiiiiiiiiii 1-4

1.2.2 Internal Automatic MOdE...........ccoovviiiiiiiiiiiiiii 1-5

1.2.3 Teaching Mode (Including Test Operation) ..........cccccevvvvnnnnnn.. 1-6

124 Bt 1-7

1.3 General OPeration .........coouieeuuiiiiie e e e e e e e e 1-8

1.3.1 Entry of Alphanumeric Characters and Symbols.................... 1-9

1.3.2 Combined Key Operation .........ccccceeeeeeveeeiiiniiiieeeeeeeeeeeinnnneenns 1-10

1.3.3  Use of FUNCLION KEYS .......ccevviiiiiiieee e 1-11

1.3.4 Repeating an ENtry........ccoovveiiiiiiiiie e 1-12

1.3.5 Correcting INCOrrect ENtriesS........cccceeevvvveeiiiiiiiee e 1-12

1.3.6  Canceling an ENtry .......ccoooviviiiiiiiee e 1-13

1.3.7  Use of Wild Cards (¥).....ccoeveeeuiiiiiiee e 1-13

1.3.8 Format for Operating INStruCtionS...........ccceevvieeeeiieiiiiiiieeeeeen, 1-14

NS T T o T N F= U 4 1 S 1-15

1.4.1 Assigning a File Name..........ooieiiiiiiiiiiieeceeee e 1-15

1.4.2 Assigning a PoINt NamMe ..........cciiiiiiiiiiieecceee e 1-16

1.4.3 Assigning a Name to Coordinate Data .............ccceevvvevvvvnnnnnnnn. 1-17

1.4.4  Assigning a Name to Load Data...........cccevvvviiieieeeeeeeeeiiiinnn. 1-18

L5 Rl i 1-19

151 Kind Of File oottt 1-19

152 BatCh File .o 1-21

T T = 7= Vo) (U o 1-21

Section 2 BaSIC OPEration ........ccoeeeeeiiiieiiiiiiee e ee et e e e e e e e eaaee 2-1

2.1 Basic Operating ProCeAUIES ........cccvvvivivuiiiiieeeeeeeeeeieie e e e e 2-1

2.2 CONLIOI PANEL ....uuiiiiiiiiii e 2-2

2.3 Turning ON the Main POWET .........ccovviiiiiiiiiie e 2-4

2.4 Turning ON the SEervo POWET ........ccoovvviiiiiiie e 2-6

2.5 Turning OFF the Servo POWET .........cccuuuiiiiie e 2-8

2.6  Turning OFF the Main POWET..........ccvvuiiiiiiie e 2-9
STE 80720



TSBOOOseries Robot Controller OPERATOR’'S MANUAL

Page

Section 3 Teaching OPEration .........ccccceiviiieiiiiiie e 3-1

3.1 Selecting the Teaching Mode .............uvuiiiiii i 3-1

3.2 GuIdance COOIdINALES  ..........uuvuuuuuuuriiiieiiriiiiineeeieeeeeeeeaeeree e 3-3

3.3 GUIAE MOUE ...ttt 3-4

K €10 [0 (SIS o == o P 3-5

I T €U ][0 F- o[ 3-6

3.6 SEIVO FIEE .o 3-7

Section 4 oo =10 ¢ 1 =To 1111 o SRR 4-1

4.1  Starting Up the Program Editor [EDIT].....cccovviviiiiiieeieeeeeeeeieee e 4-1

A O o -1 - Tox (= g [ o U 4-5

4.2.1 Character Input Mode Selection.........ccccoeeieeeiiiiieiiiiiiiieeeeeee, 4-5

4.2.2 Insert Mode [INS] ...ccooeeeiiiiie e 4-6

4.2.3 Replace Mode [Replace] ....cccoeeeeeiiiieiiiiiiiiieeeeeeeeeeie e 4-9

4.2.4  Input Correction [BS] .......cuveiiiiiiiiiiiieiiiee e 4-11

4.2.5 Character Deletion [DEL].......cccccovvvieiiiiiiiiiieeeeeeeeeciee e 4-12

4.2.6  Moving the Cursor [T] [{] [«=] [=] - coeovereeeeeeeeeeeee e 4-13

4.3  Edit Command INPUL........eiiiii i e e e e 4-14

4.3.1  List of Edit COMMANAS ...........uuuummmimiiiiiiiiiiiiiiiiiees 4-14

4.3.2 Command Menu Selection ...........cccccoeeiiiiiiiiiniiie 4-15

4.3.3 Input Correction [BS] .......cuvciiiiieiiiiiieiee e 4-16

B A O o o= I | =1 O 4-17

4.4  Descriptions on Edit COMMANAS.........cooviieeiiiiieiiiiiiieeee e 4-18

4.4.1 Data Editing [DEDIT] ....ccuuuiiiiiiiieeeeeciiiieieee e 4-18

4.4.2 Jump to Specified Line [JUMP] ........ccooiiiiiiiiiiiiiciii e 4-18

4.4.3 Deleting BIOCK [CUT] ..ccvvviiiiiieee e 4-20

o A o] o) Y/ [ T [ (@ = 4-22

4.45  Pasting [PASTE]....ccoiiiiiiiiiiiiiee e e e 4-24

4.4.6  Searching Character String [FIND] ..........cccovviimiiiiiiiiieeeeeeeenns 4-26

4.4.7 Replacing Character String [CHANG]........ccccvvviviiiiiiiiieeeeee, 4-28

4.4.8 QUL [SAVE] .eiiiiiiiiiiii ettt 4-32

4.4.9 Aborting and Quitting Edit [NOSAVE].........cccvvvviiiiiiieeeeeeeene 4-33

4.5  AUtOMALIC Start File. ... ..o 4-34
STE 80720



TSBOOOseries Robot Controller OPERATOR’'S MANUAL

Page
Section 5 D= 1= B = 111 Vo [PPSR 5-1
5.1 Starting Up the Data EditOr.........ccoovvvviiiiiiiieceeeeeeeee e 5-1
5.2  Positional Data Directory Display Mode.........cccccovvvviiiiieeeeeeieeeiinn 5-3
5.2.1 Editing of Positional Data Name...........ccccoeeeevevvieiiiiiiiineeeeee, 5-7
5.2.2  Editing of Position Element............cccovviiiiiiii e 5-10
5.2.3 Addition of New Positional Data (INS)..........cccccvvvvvviiiineeeennn. 5-13
5.2.4  Deletion of Positional Data (ALT + BS) ......cccovvvvvivviiiiieeeeeee, 5-15
5.2.5 Quitting Data Editing [SAVE] ......ccoovvriiiiiiii e 5-16
5.2.6  Abortion and Quitting Data Editing [NOSAVE] ........ccccceeeenn... 5-18
5.2.7 Return to Program Editor [PRG].........cceeiiiiiiiiiiieiiiee e 5-20
5.2.8 Call of Detailed Positional Data Display [FULL]...................... 5-21
5.2.9 Call of Coordinate Data Directory Display [TRANS]............... 5-22
5.2.10 Call of Load Data Directory Display [PYLD] .......ccccvvvviieneennn. 5-23
5.2.11 Search of Positional Data [FIND]..........cccceeiviiiiiiiieiiiicieeeeee, 5-24
5.2.12 Teach of Positional Data [TEACH] .......cciiiiiiiiiiicieee e 5-27
5.2.13 Move to Teach Point [M=TO].......ccoovrriiiiiiieieeeeeeeeie e 5-29
5.2.14 Cut of Positional Data [CUT] .......ccovviiiiiiiiieeeeeeeeeeeee e 5-31
5.2.15 Paste of Positional Data [PASTE]........ccccoiviiiiiiiiiiiiiiieee e, 5-34
6.2.16 Move to Teach Point [BYPAS]......ccovvviiiiiiieeeeeeeeeeee e 5-35
5.3 Detailed Positional Data Display Mode...........ccccevviviiiiiieeieeeeeiiinn 5-39
5.3.1 Editing of Detailed Positional Data Name..............ccccceeeeeeennne. 5-42
5.3.2  Editing of Detailed Position Data Element...............ccccceeeennn. 5-45
5.3.3 Call of Positional Data Directory Display [DIR] ........cccceeeeene... 5-48
5.4  Coordinate Data Directory Display Mode..........ccccccccceiiiieiiieveeiiiiinn. 5-49
5.4.1 Addition of New Coordinate Data (INS)..........cccevvvvvviiieeeeennnn. 5-52
5.4.2 Deletion of Coordinate Data (ALT + BS) .....ccoovvvvvvvciiieeeeeee, 5-54
5.4.3 Call of Detailed Coordinate Data Display ...........cccccceeeeeeeeenne. 5-55
5.4.4 Call of Load Data Directory Display [PYLD] ......ccccvvvvceieneennn. 5-56

5.4.5 Setting of Work Coordinate System
(Call of Positional Data Directory Display) [WORK]................ 5-57
5.4.6 Setting and Cancel of Tool Coordinate System [TOOL]......... 5-58
5.4.7 Search of Coordinate Data [FIND].........ccccoovviiieiiiiiiiiiiiineeeen, 5-59
5.4.8 Cut of Coordinate Data [CUT] ......cccvvvviiviiiiiiieeeeeeeicee e 5-62
5.4.9 Paste of Coordinate Data [PASTE].......ccccoeviieiiiiiiiiiiiiiieeeeee, 5-65
5.5 Detailed Coordinate Data Display Mode..........ccccevvviiiiieeeeeiieeiiiinnn 5-66
5.5.1 Editing of Coordinate Data Name..........ccccceeeeevvveviviiiiieeeeeen, 5-68

STE 80720



TSBOOOseries Robot Controller OPERATOR’'S MANUAL

Page

5.5.2  Editing of Coordinate Element............ccccoovviiiiiiiiiiiiiiieeeeeee 5-71

5.5.3 Teaching of Coordinate Data [TEACH]...........cccevvvvvvviciinneeennn. 5-74

5.6 Load Data Display MOE..........cccceeeiiiiiiiiiiiie e 5-80

5.6.1 Editing of Load Data Name .........ccooovvviiiiieeieeeeeeeeceee e 5-83

5.6.2 Editing of Load Data Element..............ccceviiiiiiiiiiiiiiiiiieeeeeee 5-86

5.6.3  Addition of New Load Data [INS]........cccceiiieieiirrieiiiiiee e, 5-89

5.6.4 Deletion of Load Data (ALT + BS) .....cccvviiiiiiieiiieeeeiiicieeeeee 5-91

5.6.5 Call of Positional Data Directory Display [POINT] .................. 5-92

5.6.6  Call of Coordinate Data Directory Display [TRANS]............... 5-93

Section 6 =TS O] 1= = 1o o [ 6-1

6.1 Selecting Test Operation MOdEe ............ceiiiieeeiiiieiiiiiiee e 6-2

6.2  Selecting File [SEL].....covuuuiiiee e 6-4

6.3  Selecting Run Mode [MODE].......cccvviiiiiiiiiieee e ee e 6-6

6.4  Speed Override [OVRD] ... 6-8

6.5 Executing Program Step [STEP].......uiiiiiiiiiiieeeii e 6-10

RIS 7= T (0 o T 1 L0 1 P 6-13

G A (0] o 6-15

G A% A O O I s (o] o 6-15

O % S K O L R 6-17

6.7.3  BREAK ...ttt 6-18

6.7.4  FEED HOLD ......outtiiiiiiiiiiiiiiiiiiiiiiiiiii e 6-19

6.7.5 EMERGENCY StOP ...cttiiiiiiiiiiiiiiiiiiiiiiiiieiieieeeeeeeesseeeeeeeeeseeneees 6-21

6.8  RESEL [RESET] ..uiiiiiiiii e 6-22

6.8.1  Program RESEL ......cocuiiiiiiieiieeee e 6-22

6.8.2  SIEP RESEL...cuiiiii i 6-24

6.8.3  CYCIE RESEL...vvviiii i 6-26

6.8.4 Output Signal RESEL .......ccvvviiiie e 6-28

6.8.5 EXecution File RESEt...........cuuiiiiiiiiiiiiiiiiiiieieeeieeeeeeeeeeeeeeeeeeeee 6-30

6.9  Direct EXeCUtioN [DO] ...cccvuuiiiiiiieeeeeeeeeiiiiie e e e e e 6-32

6.10 Variable MONITOr. ........uuiiiiii e 6-34

6.11 Display of Line to be EXecuted .............ccceviiiiiiiiiiiiicieee e 6-38

6.12 Finishing Test OPeration........cccccceeeviieiiiiiiiee e ee e e e e e s 6-40
STE 80720



TSBOOOseries Robot Controller OPERATOR’'S MANUAL

Page

Section 7 Internal Automatic OPeration ...........ccovvvveeiueiiiiiee e e 7-1

7.1  Selecting Internal Automatic Operation Mode...........cccoeeevvvvveiiinnnnnnnnn. 7-2

7.2 Selecting File [SEL].....couviuiieee e 7-4

7.3  Selecting Run Mode [MODE].......ccciviiiiiiiiieeeeeeeeeeeiiee e 7-6

7.4  Speed Override [OVRD] ... 7-8

48 TS ) = 1 1 (V] o PP PP 7-10

4GS (o] o I 7-11

AL 0 R O3 o3 =0 (o o I 7-11

T.6.2  STOP ..ttt 7-12

7.6.3  BREAK ...ttt 7-13

7.6.4  FEED HOLD .....ottttiiiiiiiiiiiiiiiiiiiiiii e 7-14

7.6.5 EMERGENCY StOP ...ctviiiiiiiiiiiiiiiiiiiiiieiiiieiieeseeeeeseeseseeeesseeeeees 7-16

7.7  RESEE [RESET] .ot 7-17

7.7.1  Program RESEL ......ccuuiiiiiiieiie e 7-17

T.7.2  SEEP RESEL...cuiiii e 7-19

T.7.3  CYClE RESEL...uvuiiiii it 7-21

7.7.4  Output Signal RESEL .......cevviiiieie e 7-23

7.7.5 EXecution File RESEt..........cuuviiiiiiiiiiiiiiiiiiiiieieieeeeeeeeeeeeeeeeeeeee 7-24

7.8  Direct EXeCUtion [DO] ...cccuuueiiiiieeeeeeeeeiiiis e e et e e e e 7-26

7.9  Variable MONITOr. .. . ... 7-28

7.10 Display of Line to be EXecuted .............ccceeiiiiiiiiiieiiiciee e 7-32

Section 8 External Automatic Operation.............coouuvuvuiiiiiieeeeeeeeeiiieee e e e e e 8-1

8.1  Selecting External Automatic Operation Mode .............ccceevvvvevvinnnnnnnnn. 8-2

S V=1 [T o 1] o TN | = 8-5

8.3  Selecting RUN MOAE.........ouuiiiie e 8-7

S ST o T=T=To [ @ A= ¢ o = 8-8

& TR T = 4 (V] o PP 8-9

S G Y (0] o I 8-10

B.6.1  CYCIE StOP civvvreiiiiii it 8-10

B.6.2  STOP ..ttt 8-11

8.6.3  BREAK ....itiiiiiiiiiiiiiiiiitiiiiii e 8-12

8.6.4  FEED HOLD ......outtiiiiiiiiiiiiiiiiiiiiiiiiiiii e 8-13

8.6.5 EMERGENCY StOP ...ctvtiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeseeeeseeeesseneeseenenes 8-15

8.7  RESET .. 8-16

8.8  Variable MONITOr. .......uuuiiiii e 8-18
STE 80720



TSBOOOseries Robot Controller OPERATOR’'S MANUAL

Page
8.9 Display of Line to be EXecuted..............cceiiiiieiiiiieiiiieee e 8-22
Section 9 1L @ 01T = 11 0] o SRR 9-1
9.1 Directory Display [DIR].....c.uuuuiiiiiieeieiieeiie e e e e 9-1
9.2 File COPY [COPY i 9-4
9.3 File Rename [REN] ...ccoooiiiiiiiiie e 9-8
9.4 File Delete [DEL] . .iiii e e e e e e e e 9-12
Y= Tox 1o 1 K T U1 11 2SRRI 10-1
10.1 Selecting ULility MOOE........ccccoirieieiiieee e 10-1
10.2  Auxiliary Signal Display [AUX].......cccoeiiimiiiiiieee e eeeeeeaeenns 10-4
10.3 External Input/Output Signal Display [I/O]........cccovvveeviiiiiieieeeeeeeeiinns 10-6
10.4 Current Position Display [POS] .......couviiiiiiiieeeieeeciee e 10-13
10.5  Selecting Work/Tool Coordinate System [TRANS]...........ccevvvevrvvnnnnn. 10-16
10.5.1 Finishing Coordinate System Selection [END].............c.......... 10-18
10.5.2 Detailed Coordinate Data Display [FULL]..........ccccevvvvvvrnnnnnnnn. 10-19
10.5.3 Setting Work Coordinate System [WORK] .........ccevvvvvvvinnnnn. 10-21
10.5.4 Setting and Canceling of the Tool Coordinate System
[TOOL] oo, 10-23
10.5.5 Search of Coordinate Data [FIND]..........cccoeviiieeriiiiiiiiiiieeeeen, 10-25
10.5.6 Coordinate Data Directory Display [DIR] .....cccoeeeeeevveeeiiiinnnnnnn. 10-28
10.6  Working Time Display [WK-TM] .....ccoririiiiiieeeeeeeeeeeciiiee e eeeeeeneeens 10-29
10.7 Reproducing the Origin [REORG] .......ccvvviiiiiiiiieeieeeeeeeee e 10-32
10.8  Joint Limit Setting [J-LIM]......ouiiieiiiiieeeie e 10-34
10.9 Date and Time Setting [DATE] .....cccovvviiiiiie e 10-38
10.10 Version Display [VER] ...cccoeeuiiiiiiie e e e 10-41
10.11 Servo Encoder Data Display [END]........cccoiiiieiiiiiiiiiiiiiiiieeeeeeeeeiiiinn, 10-44
10.12  PLC MONItOr [PLC-M] ..ottt 10-45
10.13 Zero Position Setting [ZEROP].......ccoviiiiiiiiiiee e 10-47
10.14 Motor Load Display [MOTOR] ......ccciviiiiiiiiiiieeeeeeeeeeeiiine e e e e e e eeeeaannns 10-48
10.15 Ethernet Status Display [ETHER].......coovviiiiiiiieeeeeeieee e, 10-51
10.16 Payload Settings During Manual Guidance [PAYLD].........cccccvvvvunnne. 10-54
10.17 Initialization to Factory Settings [FCTRY].....ccovvvviiiciiiiiieeeeeeeeein, 10-58
10.18 RAM Disk Backup [BCKUPY] ......ccutiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeees 10-59
STE 80720



TSBOOOseries Robot Controller OPERATOR’'S MANUAL

Page

Section 11 Self-DIiagnOSIS .....ccuuuuuiiieeieieiiieeiee e e e e e e e e e 11-1
111 Classification Of EITOIS .........uuuiieiiiiiiiiiiiiiiiiiieeeieiieeseeeeeseseeeeeeeeeeeeeeeee 11-1
11.2 Display at Error Generation............ccouvveuuiuiiiiiieeeeeeeeeiieee e e e e eeeeeeennnnns 11-1
11.3 Error DISPIAY ......euiiiieeeeieeee e 11-2
114 EITOr RESET ... e 11-4
115 Al EIOrS RESEL...ccviiiiiiiiiiiiiiiiiiiiieiieeeeeeeee ettt eeeeeeeeees 11-5
11.6 Error History DiSPlay ............uuuiiiiieeeeiieeicie e e e 11-6
11.7 Compile Error DISPIAY ........uciieiieiiiieeeiiee e 11-8

STE 80720



TSBOOOseries Robot Controller

OPERATOR’'S MANUAL

Section 1  Before Operating Your Robot
1.1  Overview of Operation Functions
. - Control Teach External | HOST
Function Descriptions control | commu-
panel pendant X s
signal nication
Main power ON/OFF | Used to turn on and off the main O
power.
Servo power Used to turn on and off the servo O A O O
ON/OFF driver main circuit power. (ON only)
Master mode Used to select either the external O
selection automatic mode, internal automatic
mode or teaching mode.
Start and stop Used to start and stop automatic O O O O
operation.
Cycle stop Used to stop automatic operation. O O O
(When 1-cycle operation has finished)
Feed hold Used to temporarily stop automatic O O
operation.
Emergency stop Used to immediately stop automatic O O O O
operation.
Teaching operation | Used to manually guide the robot by O O
jogging or inching.
Auxiliary signal Used to operate the pneumatic drive O A
operation shaft for grip, etc.
Program editing Used to teach and edit programs. O O
Data editing Used to teach and edit positional O O
data, coordinate data and load data.
File operation Used to manage files by copying into O A
RAM or USB, renaming, deleting, etc. (RAM
only)
Reset Used to reset output signals and O O O
execution environment.
Date setting Used to set the system date. O
Time setting Used to set the system date. O
Error display Used to display errors which are yet O O O
to be reset.
Error reset Used to reset errors that have been O O
corrected.
Error history display | Used to display a historical list of O O
errors which have been corrected.
STE 80720
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External | HOST
Function Descriptions Control | Teach control commu-
panel pendant | _. R
signal nication
Work coordinate Used to select the work coordinate O
system selection system.
Tool coordinate Used to select the tool coordinate O
system selection system.
Present position Used to display the present position of O O
monitor the robot in each coordinate system.
External I/O signal Used to display the status of digital O O
monitor I/O signals.
Working time Used to display turn-on time of power O O
monitor supply and operation time.
File selection Used to select a file to be executed. O O O
Movement Used to move the robot to a taught O O
point.

O: Operation is possible.
Partial operation is possible.

A:

—-1-2 —
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1.2

Mode Structure
— External automatic Used to perform automatic programmed
mode operation by means of using external signals
(EXERNAL) or communication.
Master —— Internal automatic Used to perform automatic programmed
mode mode operation through the control panel or teach
(INTERNAL) pendant.

—— Teaching mode Used to perform such operations as teaching,
(TEACHING) guiding, file management and program test
run, using the teach pendant.

The master mode should be selected by means of the MODE select key equipped
on the control panel.

Utility Used to perform such operations as

(UTILITY) coordinate selection, position monitor and
signal monitor using the teach pendant,
irrespective of the master mode currently

selected.
Error display Used to display and reset an error using the
(ERROR) teach pendant, irrespective of the master

mode currently selected.

The emergency stop and servo OFF operations are possible, irrespective of the
mode currently selected.

STE 80720
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1.2.1 External Automatic Mode

(

INTERNAL
ExT 1 'I;ACHING

POWER Q

The external automatic mode comes in the three (3) sub modes
as shown below. The selection of these modes is carried out
using the user parameter.

— External Used to perform automatic programmed
control signal  operation by means of external control
mode signals.

(SIGNAL) For details, see the Interface Manual.
External —— Host mode Used to perform automatic programmed
automatic mode (RS232C) operation, file uploading and downloading
(EXT) from the host computer through serial
communication.
For details, see the Communication Manual.

— Host mode Used to perform automatic programmed

(ETHERNET) operation, and file uploading and
downloading from the host computer through
an ethernet communication channel. For
details, see the Communication Manual.

File selection, run mode selection and speed override setting in the internal
automatic operation mode or test operation mode are also valid in the external
automatic mode.

STE 80720
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1.2.2 Internal Automatic Mode

— File selection Used to select a file to be executed.

(SEL)
— Run mode Used to select a run mode.
selection
(MODE)
Internal —— Start (RUN) Used to start program execution by operating
automatic the control panel.
mode
(INTERNAL)
— Speed override Used to set the speed override.
(OVRD)
— Stop Used to stop or interrupt program execution.
(STOP,
BREAK)
— Direct run Used to directly execute the SCOL command.
(DO)
— Reset Used to reset the program execution step,
(RESET) variables and digital output signals.

STE 80720
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1.2.3 Teaching Mode (Including Test Operation)

Teaching
mode
(TEACHING)

Program edit
(EDIT)

Data edit
(DEDIT)

File selection
(SEL)

Start
(RUN)

File operation
(FILE)

Run mode
selection
(MODE)

Speed override
(OVRD)

Direct run
(DO)

Reset
(RESET)

Guide

Used to edit programs.

Used to edit various data (position,
coordinate and load).

Used to select a file to be executed.

Used to execute programmed test operation.

Used to display a file directory, copy, delete
and rename files.

Used to select a run mode.

Used to set the speed override.

Used to directly execute the SCOL command.

Used to reset the program execution step,
variables and digital output signals.

Used to select the guide mode, guide
coordinate and guide speed, then move the
end effector by means of the guide keys.
This mode is ineffective during test operation.

STE 80720
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124 Edit

Edit —

Program editor — Program editing.

Data editor —

Used to edit programs and global data by
character input, command menu selection and
SCOL menu selection.

— Positional data editing.

Used to edit positional data by teaching and
numerical value input.
The work coordinate system is selected.

— Coordinate data editing.

Used to edit coordinate data by teaching and
numerical value input.

The work coordinate system is selected, and the
tool coordinate system is specified.

— Load data editing.

Used to edit load data by numerical value input.

STE 80720
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1.3 General Operation

The key seat array on the teach pendant is as shown below.

COORDINATE  JoINT[]  TooL[] worRk[] woRLD[]
SPEED tow[] mebwm[]  HieH[

REMOTE  Joa[] INcHING[]  FREe[]

fNUM\ 4 N N ( B fFEED\
acpnl | INS | |ERROR| UTLITY |15/
F1 Fe || F3 || F4 || F5

ALT BS | [NEXT | |COORDNATE| [SPEED

. J \U J U J \U J J

( N N N N ( )

Esc || /\ || EXE | |ReMoTE| |MOVE J

Guide keys
X,Y,Z,C, T

GHI JKL MNO -3 +3
7 8 9 -C +C
PGRS Y WXYZ -4 +4
( 3\ ( O A ( A 4 ] 3\ ( + N\
SYMBOL space| | T T
sl +5

. J U J U J \U J U J

Cursor keys are expressed by "I\||\l/||é||9| in this manual.
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1.3.1 Entry of Alphanumeric Characters and Symbols

The alphabet input mode and numeric input mode can be changed over alternately

by pressing the A%—l key. While the numeric input mode is selected, the key

lamp is illuminated.

(1) Numeric key input
Select the numeric input (NUM) mode and press a desired key.

Example: When entering number "9":

Key operation Display
9 9
WXYZ

(2) Alphabet and symbol key input

(2-1 Alphabet key input
Select the alphabet input (ALPH) mode. Alphabets are classified by
group. Press an appropriate key until a desired alphabet is displayed.
After the alphabet is displayed, press the EXE key, right cursor key or any
other group key, and it is established.
Even if the ALPH mode is selected, pressing the key once calls a number
and you can input the number thus called.

Example: When entering alphabet "B":

Key operation Display
2 B
ABC

Press the key three (3) times.
When alphabet "B" is displayed,
press the EXE key.

(2)-2 Symbol (special character) key input

Every time the SYMBOL key is pressed, a special character
SYMBOL is displayed.

Though input is possible in both the NUM and ALPH modes,

STE 80720
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codes that can be input are grouped according to each
mode.

(2)-3 Keys relating to unsettled characters

Used to cancel an unsettled character or characters.

m
n
9]

Used to cancel an unsettled character or characters.
Used to determine an unsettled character or characters.
Used to select a choice before current character string.
Used to select a choice after current character string.
Used to cancel an unsettled character or characters.

Used to determine an unsettled character or characters.

npESgag

1.3.2 Combined Key Operation

Next page Press the ALT key and | key.
Previous page Press the ALT key and T key.
Delete (DEL) Press the ALT key and BS key.

[Supplementary descriptions]

* When the cursor is not located on the main display even though it has a plural
number of pages, page changeover is basically performed by pressing the ALT
key and T key or ALT key and | key. Page changeover is also possible by
pressing the single T key or { key. (This is mainly related to the utility monitor
display, alarm display and variable display.)

STE 80720
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1.3.3  Use of Function Keys

The teach pendant is provided with five (5) function keys (F1 ~ F5) to facilitate
command input.

The functions to which F1 ~ F5 keys correspond will change with the mode selected.
The command menu corresponding to each function key is displayed at the bottom
of the display. Select a desired command by means of the function key.

When five (5) or more commands are available in the menu, mark ">" appears on
the right end of the menu line. Press the NEXT key then, and the remaining
command menu is displayed.

Example 1. When selecting the "FILE" command:

MODE : TEACHING/CONT 12345678 . 12 3| Nedpy
L:99909
O:100%
M: FREE
S:STOP
RESET Command
input area
Menu display
ep 1 7 QioED  THsel  HMrun  MFLE
F 1

Press the F5 key, and the FILE display is called with new menu displayed. Select a
desired function key consecutively.

[Supplementary descriptions]

* When the function key is pressed in turn, the hierarchy deepens with the
relevant new menu displayed. To return to the original hierarchical menu,
press the ESC key.

* In principle, the NEXT key is used to select the NEXT command menu.

Unless mark ">" is available on the display, however, it can serve as the NEXT
PAGE key.
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1.3.4 Repeating an Entry

The repeat function allows entry of repeated operation by pressing the same key
continuously.
The following keys are available for the repeat operation.

» Cursor keys (The keys can be moved rapidly by the repeat function.)

* Guide keys (A selected axis moves continuously as long as this key is kept
pressed.)

 MOVE key (A selected axis moves continuously as long as this key is kept
pressed.)

1.3.5 Correcting Incorrect Entries

Use the BS key to erase any characters which were incorrectly entered.

Example:
(Correct) OVERRIDE: 80 (Incorrect) OVERRIDE: 65
Press the BS key. J
OVERRIDE: 6___
Press the BS key. J
OVERRIDE: __

Keep pressing the BS key until the incorrect characters are erased. Then try again.
* In the editor operation, press the BS key while pressing the ALT key, and a
character at the cursor position is erased. It functions the same way as the

DEL key.
& CAUTION

The INS, T, |, «, — keys cannot be used at the time of command input.
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1.3.6  Canceling an Entry

If you wish to cancel the command you are entering, press the ESC key.

This cancels the command you have entered and allows you to input the next
command on the following line.

Should an error message or other such message appear during command input, that
command line is canceled.

1.3.7 Use of Wild Cards (*)

You can use wild cards when specifying files with the delete or copy (USB — RAM,
RAM — USB) command.

The wild cards are useful to simultaneously specify multiple files. Using the wild
cards correctly can save time and increase efficiency when specifying files.

The asterisk wild card (*) is used to represent any character or characters in the file
name or extension.

For instance, designation of "A*.*" refers to all files having a name starting with A. All
of the following files would apply:

ADATA. BAT
ABC. PAR
AFILE

To use the wild cards effectively, it is recommended to predetermine a rule for
assigning a file name and file extension.
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1.3.8

Format for Operating Instructions

The following format is used in this manual to explain how to use commands.

1)
(@)

3)
(4)

Title [Command name]

Function
Operating procedures

Caution
Related functions

Explains the function and application.

Explains the procedures and system response for
various operations.

Explains the cautions and restrictions.

Explains the related functions, if any.

STE 80720
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1.4  Assigning Names
1.4.1 Assigning a File Name

Every file registered in the RAM drive has its own name. This is called the file
name. Generally, the file name has the following format.

SYSTEM . PAR

| File name extension (1 ~ 3 characters)

Period

File name (1 ~ 8 characters)

The file name consists of a basic file name (SYSTEM), a file name extension (PAR)
and a period (.) discriminating them.

The following characters can be used for the file name and its extension.

Alphabetic characters : A~Z
Numerals : 0~9

The file name extension is used to identify the nature (type) of the file. By using
different extensions for the same file name, you can express different types of files.

The following extensions are used for this controller.

File name extension Descriptions
SYS Signifies a system file.
BAT Signifies a batch file.
PAR Signifies a parameter file.
LIB Signifies a library file.
LOG Signifies a maintenance file.

The file name extension can be omitted. When this happens, the period is
unnecessary.

When specifying a file having a file name extension, you cannot omit that extension.
If you do, the controller interprets it as a completely different file.
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1.4.2  Assigning a Point Name

When entering positional data for a point, you have to assign a hame to that point.
This name is used later in the program when teaching the robot where to go.

Generally, the point name has the following format.

PNT100
Point name (1 ~ 10 characters)

The following characters can be used for the point name. The first letter of a point
name must be an alphabetical character.

Alphabetic characters : A~Z
Numerals : 0~9

Cautions: » You cannot use an identifier (reserved word) used for the SCOL
language to name a point. For details, see Appendix B of the Robot
Language Manual.

* The point name entered should consist of up ten (10) characters. If it
exceeds this limit, the entry is invalid with an error saying "illegal name"
displayed.

* If a character other than the alphabetical characters has been entered
for the first character of the point name, the entry is invalid with an error
saying "illegal name" displayed.
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1.4.3 Assigning a Name to Coordinate Data

When entering coordinate data for a the work coordinate system, tool coordinate
system or base coordinate system, you have to assign a coordinate name to that
data. A coordinate of each coordinate system is specified by the coordinate name.

Generally, the coordinate name has the following format.

TABLE1
Coordinate name (1 ~ 10 characters)

The following characters can be used for the coordinate name. The first letter of a
coordinate name must be an alphabetical character.

Alphabetic characters : A~Z
Numerals : 0~9

Cautions: » You cannot use an identifier (reserved word) used for the SCOL
language to name a point. For details, see Appendix B of the Robot
Language Manual.

» The coordinate name entered should consist of up ten (10) characters.
If it exceeds this limit, the entry is invalid with an error saying "illegal
name" displayed.

* If a character other than the alphabetical characters has been entered
for the first character of the coordinate name, the entry is invalid with an
error saying "illegal name" displayed.
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1.4.4  Assigning a Name to Load Data

When entering load data, you have to assign a load name to that data. A load in
the program is specified by the load name.

Generally, the load name has the following format.

SAMPLE1
Load name (1 ~ 10 characters)

The following characters can be used for the load name. The first letter of a load
name must be an alphabetical character.

Alphabetic characters : A~Z
Numerals : 0~9

Cautions: » You cannot use an identifier (reserved word) used for the SCOL
language to name a point. For details, see Appendix B of the Robot
Language Manual.

* The load name entered should consist of up ten (10) characters. If it
exceeds this limit, the entry is invalid with an error saying "illegal name"
displayed.

* If a character other than the alphabetical characters has been entered
for the first character of the load name, the entry is invalid with an error
saying "illegal name" displayed.
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1.5

File

To move the robot, robot language programs, positional data and parameters should
be registered beforehand in the controller RAM drive (memory). All of these
programs and data are handled on the basis of a file.

151

Kind of File

The following files are used in the robot system.

(1)

(2)

3)

(4)

(5)

(6)

Machine parameter file (MACHINE. PAR)

This file contains parameters used by the maker, such as parameters for robot
option setting and axis origin offset.

The user MUST NOT change the values of these parameters.

Servo parameter file (SERVO. PAR)
This file includes servo-related parameters. The user MUST NOT change the
values of these parameters.

Robot parameter file (ROBOT. PAR)

This file includes parameters specific to the installed robot such as the number
of axes, inching amount, and speed limit for test mode. The user MUST NOT
change the values of these parameters.

User parameter file (USER. PAR)
This file includes parameters relating to limit on the working envelope, setting of
communication mode, etc., which can be changed by the user.

Library file (SCOL. LIB)

Some instruction words used for the robot language are contained in this file.
The instruction words in the library file are written by the robot language. They
include the instruction words for operating the robot hand (OPEN, CLOSE,
OPENI, CLOSEI, etc.), and these instruction words can be used only when the
library file is present. For further information, see the Robot Language
Manual.

Palletize library file (PALLET. LIB)

This library file is required when using palletize commands (INITPLT,
MOVEPLT) in the program created by the robot language. For further
information, see the Robot Language Manual.
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(7)

(8)

9)

(10)

(11)

Automatic start file (AUTOSTR. BAT)
A kind of batch file, it is automatically executed when the controller power is
turned on.

Program file
A file stating the robot motions. It saves positional data and programs created
by the robot language. Each file corresponds to one job.

External select file (EXTRNSEL. PAR)

This file is used when you select a program you wish to execute by means of
an input signal to the controller. It contains the program names which can be
selected by means of the input signal.

Ethernet parameter file (ETHERNET. PAR)
This file includes Ethernet-related parameters.

Conveyor parameter file (CONVEYOR. PAR)
This file includes the conveyor-related parameters.

The following files are mandatory in the RAM drive.
MACHINE. PAR
SERVO. PAR
ROBOT. PAR
USER. PAR

The following files can be omitted unless necessary.
AUTOSTR. BAT
SCOL. LIB
PALLET. LIB
EXTRNSEL. PAR
ETHERNET. PAR
CONVEYOR. PAR
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1.5.2 Batch File

The controller is provided with a function executing a series of commands in the
pack, which is called the "batch processing.” To execute the batch processing,
commands should be written in the file in the order of execution. This file is
generally referred to as the "batch file." The batch file extension is ".BAT".

A file executed automatically just after the controller power is turned on is called the
"automatic start file." The name of this file is "AUTOSTR. BAT."

The automatic start file can be used for file selection in the external automatic mode.
For the file editing operation, see Para. 4.5.

Example: When executing files to be executed just after the power ON in the
external automatic mode:
File names : AUTOSTR. BAT
SELECT PRO1

Save the above automatic start files in the controller RAM drive
beforehand. When the controller has started up after its power was
turned on, the file PRO1 is selected as the file for execution.

The commands which are effective in the automatic start file are SELECT, OVRD,
DATE, TIME, and SVON.

Notes: « SVON is a command that is effective in internal automatic (INTERNAL)
and external automatic (EXT) modes.
* In manual (TEACHING) mode, "CAN NOT EXECUTE!" is displayed on the
teach pendant.

1.5.3 Backup

Though programs using the robot language, positional data, changed user
parameters, etc., are saved in the RAM drive, it is recommended to back them up to
prepare for the worst. For this purpose, connect the serial port HOST and personal
computer and use our personal computer support software. This is also applicable
when loading the programs and data in the RAM drive.

For the personal computer support software refer to the separate manual.
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Section 2 Basic Operation
2.1 Basic Operating Procedures

The following flow chart shows the basic operating procedures for automatic
operation. It covers all operations from turning on the main power to turning off the
main power.

Start

Main power ON

Servo power ON

Finish of NO
program
creation

YES

Editing

Automatic operation

Test operation

Finish of
operation

NO

Normal
operation

Servo power OFF

Main power OFF
[ End ]
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2.2 Control Panel

The control panel is shown below.

4 )

INTERNAL

ext | T;ACH|NG N
EMERGENCY @

SERVO SERVO UF1
ON OFF

POWER O

RUN STOP UF2

LINE s (O)

P, TG [ seeeer

ALARM ===
P
N J

(1) Key switch . Used to select the operation master mode.

(2) SERVO ON, SERVO OFF : Used to turn on and off the servo power.

(3) RUN . Used to start the internal automatic mode
operation.

(4) STOP . Used to stop the operation after the active
block has been executed.

(5) SELECT . Every time this switch is pressed, content
shown on the display changes.
LINE: No. of program execution steps.
USER: A value set by PLCDATAWL1 of the

program.

ALARM: Alarm number currently generated
in the controller.
If two (2) or more alarms have
occurred, such alarm numbers are

STE 80720
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displayed at intervals of two (2)
seconds.

When an alarm occurs, this switch
flashes.

6) UF1, UF2 . User function switches.

(
This switch input can be referred to by DIN
and the lamp output by DOUT.

(7) EMERGENCY : EMERGENCY stop pushbutton switch.

STE 80720
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2.3  Turning ON the Main Power

& CAUTION

If an abnormality has generated or the POWER LED lamp on the control panel
remains off after the main power switch of the controller was turned on, turn off the
main power immediately and confirm the wiring. Otherwise, you will be struck by
an electric shock or a fire will break out.

When the power is turned on, the controller enters a program reset status.

(1) Function
The controller is started up by the system programs saved in the flash memory.

(2) Procedures

(a) Step 1: Turning on the main power.
Set the MAIN POWER switch on the controller to ON position, and the
POWER LED and SERVO OFF LED are illuminated.
The controller starts initializing the system. The STOP LED on the control
panel is illuminated and the system is ready for an operation with the initial
display of a selected mode called on the teach pendant.

Lighting

VI\ SERVO  UF1
OFF

POWER N

RUN TOP UF2
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(3) Cautions
» The following reserved files are required in the RAM drive.

MACHINE. PAR SCOL. LIB* EXTRNSEL. PAR*
SERVO. PAR AUTOSTR. BAT * ETHERNET. PAR*
ROBOT. PAR PALLET. LIB * CONVEYOR. PAR*
USER. PAR

» The asterisk (*)-marked files are not absolutely necessary to run the system.
However, an error occurs when you try to execute a function dependent on a
missing file.
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2.4

Turning ON the Servo Power

& CAUTION

If the robot moves abnormally at servo power ON, immediately press the
EMERGENCY stop pushbutton switch to turn the servo power off.

If you enters the dangerous area of the robot, turn off the servo power
beforehand.

1)

(@)

Function

Turns on the main circuit power of the servo driver. The servo-controlled axes
are locked and any brake is released.

Procedures

(@) Step 1. Turning on the servo power.

Press the SERVO ON switch on the control panel or teach pendant while
holding the enable switch (position 1) on the teach pendant. When the main
circuit power of the servo driver is turned on, the SERVO ON LED on the
control panel is illuminated with the SERVO OFF LED turned off. The
SERVO ON LED on the teach pendant is also illuminated.

Lighting

~ N—
ERVO SERVO UF1
ON OFF
A J

POWER O
RUN STOP UF2

75 N\
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(3) Cautions

While the EMERGENCY stop switch is pressed, the servo power will not turn
on. Be sure to cancel an emergency stop before turning on the servo
power.

The servo power can be turned on through the teach pendant only when the
teaching mode is selected.

The servo power does not turn on by an external control signal when the
contacts for the emergency stop and servo off external signals are open and
when the control panel teach pendant connector is disconnected.

The teach pendant connector (or dummy connector) should be connected to
the TP connector of the control panel. For more information, see the
Interface Manual.

Although the servo power can be turned on continuously up to the second
servo unit, a time interval must be set before turning on a third servo unit.
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2.5 Turning OFF the Servo Power

(1) Function
Turns off the main circuit power of the servo driver. The servo-controlled axes
are set free and any brake is activated.

(2) Procedures

(@) Step 1. Turning off the servo power.
Press the SERVO OFF switch on the control panel.
When the main circuit power of the servo driver has turned off, the SERVO
OFF LED equipped on the control panel is illuminated with the SERVO ON
LED turned off. The SERVO ON LED on the teach pendant also goes out.

Lighting

SERVQ\ SERVO UF1
ON OFF

POWER O \

RUN STOP UF2

(3) Cautions

* DO NOT turn off the servo power while the robot is operating. When you
have to stop the robot urgently, press the EMERGENCY stop switch instead.

» Before you have to enter the robot working area, or when no operator is to
be present at other than automatic operation, turn off the servo power for
safety reasons.

» For the servo power OFF by external control signal, see the Interface
Manual.

STE 80720
-28 —



TSBOOOserieS Robot Controller OPERATOR’'S MANUAL

2.6  Turning OFF the Main Power

(1) Function
Turns off the main power and stops controller processing.

(2) Procedures

(@) Step 1. Turning off the main power.
Set the MAIN POWER switch on the controller to the OFF position, and the

“POWER” LED on the control panel goes out.

(Goof |
4 N

SERVO SERVO  UF1
ON OFF
POWER

RUN STOP UF2

(3) Cautions
* DO NOT turn off the main power while the servo power is on or during file

operation or any other processing.
» Before turning off the main power, make sure that the servo power is off and

that no active processing is present.

STE 80720
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Section 3

3.1

Selecting the Teaching Mode

(1) Function

Teaching Operation

Changes over to the teaching mode in which the robot is manually guided,
points are taught, files are operated and the system is controlled.

(2) Procedu

res

(&) Step1:

Teaching mode selection.
Change over the master mode select [MODE] switch on the control panel to
select "TEACHING."

-

EXT

INTERNAL
I TEACHING
Y

POWER QO

Select “TEACHING.”

-31 —
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When the teaching mode is selected, the following display appears.

MODE: TEACHI NG/ CONT
L :
o : 20 %
M: FREE
S: STOP
RESET
EDI T DEDI TS EL FIl L E >
» The function key menu is displayed on the bottom of the display.
The menu shown in the teaching mode is as follows:
[EDIT] Program editing
[DEDIT] Data editing
[SEL] Selection of program to be executed
[RUN] Test operation start
[FILE] File mode
[MODE] Run mode selection
[OVRD] Override setting
[RESET] Reset
[DO] Direct execution
[WATCHv Variable monitor
[LDISP] Display of line to be executed
(3) Caution
[LDISP] is not displayed during execution of STEP.
STE 80720
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3.2 Guidance Coordinates

(1) Function
Selects a coordinate system in which the robot is guided, from among the joint,
tool, work and world coordinate systems. Guide will be made possible along
the selected coordinate system.

(2) Procedures

(@) Step 1. Selection of tool or work coordinate system.
Select the work or tool coordinate system used for [TRANS] of the utility
function. For details, see Section 12.
When using the joint or world coordinate system, this operation is
unnecessary.

(b) Step 2: Coordinate selection.
Each time the COORDINATE key on the teach pendant is pressed, JOINT,
TOOL, WORK, and WORLD are selected in turn with the appropriate LED
illuminated. The initial setting is JOINT.

(3) Cautions

» For each coordinate system of the robot, see the Language Manual.

* Unless a tool, base or work coordinate has been taught to the robot, the tool
coordinate system matches the flange face, and the work and world
coordinate systems coincide with the base coordinate system.

* When using the tool or work coordinate system, make sure what tool and
work have been selected.

STE 80720
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3.3 Guide Mode
The guide mode comes in three (3) modes; JOG, INCHING and FREE.

* In the JOG mode, while the guide key is being pressed in the direction of any axis,
the robot moves in the selected coordinate system at a selected speed and in the
axis direction. This mode is useful for rough positioning of the robot to get it
near the target position.

* In the INCHING mode, every time the guide key is pressed in the direction of any
axis, the robot moves in the selected coordinate system by the amount of
selected movement in the axis direction. This mode is useful for fine positioning
of the robot from near the target position to the target position.

* In the FREE mode, any axis's servo lock is cancelled to move the robot by hand.
This mode is useful for delicate positioning of the robot to bring the robot near the
workpiece or other object.

(1) Function
Selects the manual guide mode.

(2) Procedures

(@) Step 1. Teaching mode selection.
Press the MODE switch on the control panel to select "TEACHING."

(b) Step 2: Guide mode selection.
Each time the REMOTE key on the teach pendant is pressed, JOG, INCHING
and FREE are selected in turn with the appropriate LED illuminated. The
initial setting is JOG.

(3) Caution
When the guide mode is changed from FREE to JOG or INCHING, servo lock
is effected on all axes.

STE 80720
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3.4 Guide Speed

(1) Function
Selects the speed or travel distance for manual guide.
When the JOG mode is selected, speed selection becomes effective. When
the INCHING mode is selected, travel distance selection prevails.
Select the speed or travel distance according to the distance to the target
position.

(2) Procedures

(@) Step 1l: Guide speed selection.
Each time the SPEED key on the teach pendant is pressed, LOW, MEDIUM
and HIGH are selected in turn with the appropriate LED illuminated. The
initial setting is LOW.

STE 80720
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3.5

Guidance

& CAUTION

When guiding the robot manually, DO NOT enter the dangerous area of the
robot.

If the robot moves abnormally, immediately effect an emergency stop.

(1)

(2)

Function
While the JOG or INCHING mode is selected, the robot can be moved in a
desired direction by pressing the appropriate guide key.

Procedures

(a) Step 1. Teaching mode selection.

Press the MODE switch on the control panel to select "TEACHING."

(b) Step 2: Setting of guidance conditions.

Set the guidance conditions (guide coordinates, guide mode, and guide
speed) as necessary.

The guide coordinates, guide mode, and guide speed can be selected in any
order. Select them before pressing the guide key.

(c) Step3: Guidance.

3)

Press the guide key (indicating axis and direction) for a desired axis with the
servo being turned on.
Then the robot moves as directed in the specified coordinate system.

Cautions

» The guide key is effective only when it is pressed with the servo being turned
on.

» The state when the enable switch is pressed two positions is the same as
when it is released.

* The robot does not move even if only the guide key is pressed in order to
prevent accidents.

» When the FREE mode is selected, the guide key does not select the
direction of axes but cancels each axis servo lock.

STE 80720
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3.6 Servo Free

(1)

(2)
(@)

(b)

(©)

(d)

(e)

Function

In the FREE mode, it is possible to cancel a servo lock of any axis to make it
servo-free. The axis thus set servo-free can be moved by hand. This mode
is useful for delicate positioning of the robot to bring the robot near the
workpiece or other object.

Procedures
Step 1: Teaching mode selection.
Press the MODE switch on the control panel to select "TEACHING."
Step 2:  Guide mode selection.
Press the REMOTE key on the teach pendant to select "FREE". Make sure
that the FREE LED is illuminated.
Step 3:  Servo lock cancel.
Press the minus (-) key for an axis whose servo locked condition is to be
canceled with the servo being turned on.
Step 4: Guidance.
The axis whose servo locked condition was canceled enters a servo-free
status. Now the robot can be guided by hand.
Step 5:  Servo lock.

Press the plus (+) key for the axis whose servo locked condition is canceled
with the servo being turned on. Then the servo-free axis enters a
servo-locked status.

STE 80720
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(3) Cautions

* When you select the RUN mode, direct execution mode, internal automatic
mode or external automatic mode while the servo lock is canceled, servo
lock is effected on all axes.

* The guide keys are operative only when they are pressed with the servo
being turned on.

* When operating the robot manually in a servo free status, canceling the
servo free guidance cannot be completed during the axis interference feed
hold.

* You can cancel the servo free status during the error history display.

STE 80720
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Section 4  Program Editing
4.1  Starting Up the Program Editor [EDIT]

(1) Function
Starts up the program editor to edit a program.

(2) Procedures

(@) Step 1l: Mode selection.

Change over the MODE switch equipped on the control panel to select
"TEACHING."

(

INTERNAL
EXT [| TEACHING

S 4
@ Select “TEACHING.”

POWER O

(b) Step2: Menu selection.
Keep pressing the NEXT key until the EDIT menu appears on the display.
Then press the function key corresponding to [EDIT].

MODE : TEACHI NG/ CONT 123456 2 3

99
0 %
E E
OoP
ET

nw 4 X0 O ©ofr

E[D I T| DED I TS EL R UN FI1LE >|

STE 80720
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(c) Step3:
Select the file name by means of the up and down cursor keys.

File selection.

To create a new file, press [NEW].

OPERATOR’'S MANUAL

0

0
0
0

1
1
1
1

2
2
2
2

EDI T

g~ 8CD1234 567
FI1 LEOOQ O?2
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o O O O O -«
O 00 0 00 0

DN N DO B N B

Unless the F3 [NEW] key was pressed:

Press the EXE key, and the selected file name is displayed on the command

line.

It is also possible to rename the file.

For this purpose, return the
cursor by means of the BS key and enter a desired file name.

D

F I
F I
F I
F I

I T

E
*ABCD1234
F

| L E/O 0|0 2].|

LEOOOS33
LEOOOA4
LEOOOS
LEOOO?2

O O O O g=sm 01

Y — [

N N N N SR~

N
NN
W W w w w
o R S T S SN
a o g o a

[e2) BN <> RN e) BN o) N}

M T T T T

® ® ® d® D —~

T OT T T T O

0

N N e T

o OB~ WN -~

N NN NN O

O O O O oo
O O O O O«
O 0 O 0
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(d) Step 4:
Check for the name of a file to be edited to make sure that you are dealing
with the right file. If OK, press the EXE key. Unless the specified file is
present in the RAM drive, you can create a new file.

Check the file name to be edited.

PRGRAM. NAM C : 8 L : 4
S|AV E| DEDI TIUMP F1ND cCHANGHY>

If the specified file exists in the RAM drive, the character input mode is
selected with the contents of the specified file shown on the editing display.
Now you can edit the file.

Cursor position Cursor line
PRGRAM.NAM C: 1 L1
PROGRAM TEST
SPEED = 50
MOVE A
MOVE B
MOVE C
S|A V E| DED|/I TRI UMP FI1ND CHANGIH>

If the memory size of the file you specified is especially large, it may take
about ten (10) seconds until "Opening [file name]" is displayed and you can
start editing. Wait for a while.

If the file name you specified is illegal, the system returns to the initial display.

If there is not enough available memory space in the RAM drive and you
cannot create a new file, or if the number of registered files is 256 and you
cannot create a new file, the system returns to the initial display as well.
Delete an unnecessary file or files, then execute [EDIT] again.

STE 80720
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M

ODE: TEACHI NG/ CONT 123456 2 3

99
0 %
E E
OP
ET

nw 4 X0 © ©o|r

Cautions

* A program is edited in the RAM drive.

* Unless a specified program exists in the RAM drive, the system interprets
that you are going to create a new file and creates a new file of that name.

* If you wish to edit an existing file, you have to first load it into the RAM drive.

* If you omit designation of a file name, the file selected as the one for
execution is taken as the file to be edited.

» Even if the master mode key switch is changed from "TEACHING" during
program editing, the editing mode will not terminate.

STE 80720
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4.2  Character Input
4.2.1 Character Input Mode Selection

(1) Function
This mode allows characters entered to be inserted or replaced through the

keyboard at the cursor position on the editing display. Edit commands can be
input directly.

(2) Procedures

(@) Stepl: Mode selection.
If the command select mode is selected, press the ESC key, and system
returns to the character input mode. Use this operation to return to the
character input mode without menu selection.

Character input mode
(for entering
characters)

[Each function] [ESC]

Command select mode
(for selecting command
menu)

(3) Cautions
* When the program editor has started up, the character input mode becomes
effective.
» After the command menu has been selected, the system automatically
returns to the character input mode.
* In the character input mode, the cursor can be moved up and down, right
and left on the editing display, using the cursor keys (T, {, «, —).

STE 80720
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4.2.2

1)

(2)

Insert Mode [INS]

Function
Used to select the insert mode for character input. A character entered
through the keyboard is inserted to the cursor position.

Procedures

(@) Step 1. INS key operation.

Each time the INS key is pressed, the input mode or replace mode is selected
alternately. When the insert mode is already selected, this operation is
unnecessary.

(b) Step 2: Designation of insert position.

Move the cursor to a position where you wish to insert characters, using the
cursor keys (T, 1, «, -).

PRGRAM. NAM C: 5 L @1
PROGAM TEST

SPEED = 50

MOVE A

MOVE B

MOVE C

S|A V E| DEDI TIUMP F1ND cCHANGHY>

(c) Step 3: Insertion.

Press a key for a desired character, and the character thus input is inserted at
the cursor position.

PRGRAM NAM C 5 L 1
PROGRAM TEST
SPEED = 50
MOV E A
MOV E B
MOV E C

S|A V E| DED|[Il THEMIUMP F I ND CHANG El

STE 80720
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(3) Related functions (Line insert)
* Line insertion
While the insert mode is selected, move the cursor to the top of a line where
a character or characters are to be added, using the cursor keys (T, 4, «,

—)
PRGRAM.NAM cC : 5 L 1
PROGRAM TEST
SPEED = 50
MOV E A
MOV E B
MOV E D

Enter a line to be added through the keyboard, and it is inserted just before the
line where the cursor was located.

PRGRAM.NAM cC : 7 L : 4
PROGRAM TEST
SPEED = 50
MOV E A
MOV E BMOVE C
MOV E D

Press the EXE key, and the line where the cursor was located is shifted to the

next line.
PRGRAM.NAM cC:1 L : 5

PROGRAM TEST
SPEED = 50
MOVE A
MOVE B
MOVE C

S|A V E| DED|/I TEMJIUMP F 1 ND CHANG El
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When the available memory space becomes small during editing operation, a
warning saying "A few memory remains"” is displayed. When this happens,
quit the program editing mode, delete any unnecessary file or files, then
resume the program editing operation.

If character input continues with the warning of "A few memory remains”
displayed, a warning of "File full" is displayed and the subsequent character
input is invalid. If you try to quit the program editing mode, a warning saying
"Delete some data until rem >=0" is displayed, and you cannot finish the
program editing. Delete program contents, then terminate the editing.

PRGRAM.NAM C: 6 L @ 1
PROGR _

File foul |

S|A V E| DED|[I TRI UMP F1ND CHANGIH>

(4) Cautions

* When the program editor has started up, the insert mode takes effect.

» The insert mode is discriminated from the replace mode by the shape of the
cursor.

Insert mode _
Replace mode : ®

* When the EXE key is pressed while the cursor is located at the top of a line
in the insert mode, a blank line is inserted at the cursor position.

STE 80720
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4.2.3 Replace Mode [Replace]

(1) Function
Used to select the replace mode for character input. A character entered
through the keyboard is replaced with the one at the cursor position.

(2) Procedures

(@) Step 1. INS key operation.
Each time the INS key is pressed, the input mode or replace mode is selected
alternately. When the replace mode is already selected, this operation is
unnecessary.

(b) Step 2: Designation of replaced character.
Move the cursor to a character to be replaced, using the cursor keys (T, {, «,

—).
PRGRAM.NAM C: 5 L1
PRoOGEIAM TEST
SPEED =50
MOVE A
MOVE B
MOVE C
SAVE pED[I TRfoumP F 1 ND cHANGIH>

(c) Step3: Replacement.
Press a key for a desired replacing character, and the character thus input is
replaced with the one at the cursor position.

PRGRAM.NAM C . 5 L1

PROGEJAM TEST

SPEED =50

MOVE A

MOVE B

MOVE C

SAVE pED/I TRoumMP F 1 ND cHANGH>
STE 80720
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(3) Cautions
* When the program editor has started up, the insert mode takes effect.
» The insert mode is discriminated from the replace mode by the shape of the
cursor.

Insert mode
Replace mode : ®

STE 80720
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4.2.4 Input Correction [BS]

(1) Function
While the character input mode is selected, one (1) character just before the
cursor position can be deleted on the editing display.
This function is useful for deleting an error just after key entry.

(2) Procedures

(@) Step 1. Input correction.
Press the BS key, and one (1) character just before the cursor position is
deleted with successive characters on the same line shifted left in turn.

PRGRAM.NAM C: 6 L :11
PROGRAM TEST

SPEED =50

MOVE A

MOVE B

MOVE C _

SAVE DED|/I TRMJumMmP F I N|D CHANGH->

Press the BS key and the following displays appears.

PRGRAM.NAM C:5 L : 11
PROGRAM TEST
SPEED =50
MOVE A
MOVE B
MOVE
SAVE DED|/I TEMJumMP F I ND EEId E
STE 80720
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4.2.5 Character Deletion [DEL]

(1) Function
Deletes one (1) character at the cursor position.

(2) Procedures

(@) Step 1. Designation of deleted character.
Move the cursor to a character to be deleted.

PRGRAM.NAM C: 5 L ;1
PROGHRAM TEST

SPEED =50

MOVE A

MOVE B

MOVE C

SAVE DED|/I TRMJuUuMP F I N|D CHANGH->

(b) Step 2: Deletion.
Press the ALT and BS keys, and the character at the cursor position is
deleted with successive characters on the same line shifted left in turn.

PRGRAM.NAM Cc : 5 L 1
PROGRAM TEST
SPEED =50
MOVE A
MOVE B
MOVE C
SAVE DED I T JUMP F I ND CHANG >

(3) Caution
When the character deletion is executed at the end of a line, a line feed is
deleted with the next line succeeding the current line.

STE 80720
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4.2.6  Moving the Cursor [T] [{] [«] [-]

(1) Function
Moves the cursor by one (1) character in the arrow-marked direction.

(2) Procedures

(@) Step 1. Cursor movement.

PROGRAM TE
SPEED = 50
MOVE PNT21
OPEN

[

PROGRAM TE PROGRAM TE PROGRAM TE
SPEED = 50 [«] | SPEED =50 [>] | SPEED =50
MOVE PNT21 MOVE PNT21 MOVE PNT21
OPEN OPEN OPEN

(4

PROGRAM TE
SPEED = 50
MOVE PNT21
OPEN_

(3) Cautions
* When the cursor is moved from the top, bottom, right or left end of the
display, it scrolls the screen in an appropriate direction. However, the
cursor cannot be moved past the top line, bottom line, top of a line or end of
a line.
* If the cursor is located after the line feed position, it is moved to the line feed
position.

STE 80720
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4.3 Edit Command Input
Edit commands can be input, using function keys.

4.3.1 List of Edit Commands

Menu Descriptions

[SAVE] Quit Saves the data and quits the editor.

[DEDIT] Changes over to the data editor screen.

[JUMP] Moves the cursor to specified line.

[FIND] Searches a character string, and moves the cursor to the
top of the initially found character string.

[CHANGE] Searches the specified character string, and replaces with
another character string.

[NOSAV] Quits the editor without saving the data. All changed data
are deleted.

[COPY] Saves a block in buffer.

[CUT] Cuts a block (saves in buffer).

[PASTE] Pastes the buffer contents (data saved in the buffer

through COPY or CUT operation) behind the cursor.

STE 80720
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4.3.2 Command Menu Selection

(1) Function
Inputs an edit command by menu selection.

(2) Procedures

(@) Step 1. Designation of command execution position.
Move the cursor to a position on the editing display where you wish to
execute an edit command, using the cursor keys (T, {, «, —).

(b) Step2: Command selection.
Press a desired function key to select and execute a command.
When the NEXT key is pressed, other commands not currently displayed are

called.
PRGRAM.NAM C: 5 L 1
PROGRAM TEST
SPEED = 5 0
MOVE A
MOVE B
MOVE C
SAVE DEDI THMJ UMP FI ND CHANGHM >

(3) Cautions
» For some commands, you have to specify a position where you wish to
execute a command, using the cursor on the editing display, before menu
selection.
» For details, see the description in each paragraph of the edit command.
» To return to the character input mode by canceling the menu selection, press
the ESC key.

STE 80720
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4.3.3 Input Correction [BS]

(1) Function
At execution of an edit command, one (1) character just before the cursor
position can be deleted.

(2) Procedures

(@) Step 1. Deletion of input data.
Press the BS key repeatedly, and one (1) character just before the cursor
position is deleted as necessary (In the example below, the jump command is

being input.)
PRGRAM.NAM C: 5 L : 1

PROGRAM TEST

SPEED = 50
MOVE A
MOVE B
MOVE C

Line: 10 _

SAVE DED|/I TEJI UMP F I ND CHANGH->

Press the BS key and the following displays appears.

PRGRAM.NAM C: 5 L : 1
PROGRAM TEST
SPEED = 50
MOVE A
MOVE B
MOVE C
Line: 1

Input a legal value through the keyboard.

(3) Caution
The cursor keys («—, —) are inoperative.

STE 80720
—4-16 -



TSBOOOserieS Robot Controller OPERATOR’S MANUAL

4.3.4 Cancel [ESC]

(1) Function
Clears the command line and cancels the execution of an edit command.

(2) Procedures
During execution of a command, press the ESC key before pressing the EXE

key.
PRGRAM.NAM Cc . 5 L .1

PROGRAM TEST

SPEED = 50

MOVE A

MOVE B

MOVE C

Line:10 _

SAVE DED|/I TEMJumMP F I ND ERId E

Press the ESC key and the following display appears.

PRGRAM.NAM C: 5 L : 1
PROGRAM TEST
SPEED = 50
MOVE A
MOVE B
MO I E C
Line _
SAVE DED|/I TRMJI UMP F I N|D CHANGH->

Press the ESC key and the following display appears.

PRGRAM.NAM c: 5 L : 1
PROGRAM TEST
SPEED = 50

MOVE A
MOVE B
MO I E C

SAVE DED|/I TRMJuUMP F I N|D CHANGH->

STE 80720
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4.4  Descriptions on Edit Commands
4.4.1 Data Editing [DEDIT]

(1) Function
Edits data.

(2) Procedures

(@) Step 1. Startup of data editor.
Press [DEDIT] to start up the data editor. For details, see Section 5.

4.4.2 Jump to Specified Line [JUMP]

(1) Function
Displays the edit screen including the specified line, and move the cursor to the
top of the specified line.

(2) Procedures

(@) Step 1. Execution of jump command.
Press [JUMP] to execute the jump command.

PRGRAM.NAM c:1 L : 1
PROGRAM TEST
SPEED = 50
MOVE A
MOVE B
MOVE C
Line: _

STE 80720
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(b) Step 2: Input of specified line.
Make sure that "Line:" is displayed on the last line of the display, then enter a
line number where you wish to jump.

PRGRAM.NAM Cc 1 L : 1
PROGRAM TEST
SPEED = 50
MOVE A
MOVE B
MOVE C
Line: 10 _

(c) Step 3: Input through EXE key.
Press the EXE key, and a screen including the specified line is displayed with
the cursor moved to the head of the specified line.

PRGRAM.NAM cC:1 L:10

SPEED =100

MOVE A

SPEED =175

MOVE B

END

SAVE DED I T@MJ UMP F I N|D CHANGH >
(3) Caution

If you have specified a line number greater than the number of the last line, the
cursor moves to the head of the last line.

(4) Reference
If you specify the "+" or "—" sign, the cursor jumps to the relative position from
the current line.

STE 80720
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4.4.3 Deleting Block [CUT]

(1) Function
Deletes the range of set blocks, and shifts the subsequent data upward and
displays them.

(2) Procedures

(@) Step 1. Designation of start block position.
Set the range of blocks to be deleted.
Move the cursor to the first character of a desired start block.

PRGRAM.NAM c: 1 L : 2
PROGRAM TEST

SPEED = 50

MOVE A

MOVE B

MOVE C

NosAVMcor|y cCuUT PAS|TE | >

(b) Step 2: Execution of range selection.
Press [CUT] to execute the range selection.

PRGRAM. NAM c: 1 L : 2
PROGRAM TEST

SPEED = 50

MOVE A

MOVE B

MOVE C

CUT RANG >

NosAVEMcoPry CuUT PAS|TE | >

(c) Step 3: Designation of end position.
Move the cursor so that the final character of the specified range is indicated
by the reversed image. The specified range of blocks is inversely displayed
and you can delete the blocks under this condition.

STE 80720
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PRGRAM.NAM cC:5 L : 1
PROGRAM TEST
SPEED = 50
MOVE A
MOVE B
MOVE C
NOSAVECOP|Y CUT PASTE \ >

(d) Step 4. Deletion of specified range.
Press [CUT], and the contents of the specified range of blocks are saved in
the buffer with the specified range of blocks deleted.
The contents thus saved can be pasted at any desired position by pressing
[PASTE].

PRGRAM.NAM c: 5 L @1
ROGRAM TEST
OV E C
OV E D
OVE E
OVE F

=TI

NOSAYV COP|Y CuUT PASITE \ p

If the memory becomes full during setting, a warning saying "No more space
in cut buffer" is displayed.

PRGRAM.NAWM c:1 L : 4

(3) Caution
The deleted blocks are saved in the internal buffer.
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4.4.4 Copying [COPY]

(1) Function
Saves a specified range of blocks in the buffer.

(2) Procedures

(@) Step 1. Designation of start block position.
Designating the start block of a range to be copied.
Move the cursor to the first character of a desired start block.

PRGRAM.NAM cC: 1 L : 2
PROGRAM TEST

SPEED = 50

MOVE A

MOVE B

MOVE C

NOSAVECOP|Y CuUT PASTE \ >

(b) Step 2: Execution of copy command.
Press [COPY] to execute the copy command.

PRGRAM.NAM cC:1 L : 2
PROGRAM TEST

SPEED = 50

MOVE A

MOVE B

MOVE C

COPY RANG>

NOSAVECOP|Y CuUT PASTE \ >

(c) Step 3: Designation of end position.
Move the cursor so that the final character of the specified range is indicated
by the reversed image. The specified range of blocks is inversely displayed
and you can copy the blocks under this condition.
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PRGRAM.NAM cC: 1 L : 5
PROGRAM TEST
SPEED = 50
MOVE A
MOVE B
MOVE C
NOSAVECOP|Y CuUT PASTE \ >

(d) Step4: Copy of specified range.
Press [COPY], and the contents of the specified range of blocks are saved in
the buffer. The contents thus saved can be pasted at any desired position
by pressing [PASTE].

PRGRAM. NAM c: 1 L : 5
PROGRAM TEST
SPEED = 50
MOVE A
MOVE B
MOVE ¢C

If the memory becomes full during copying, a warning saying "No more space
in cut buffer" is displayed.

PRGRAM.NAM c: 1 L : 4
MOVE A
MOVE B
MOVE C
MOVE D
MOVE E
more in cult buf/fer
sAVjcory JJcur PASTIE

(3) Caution
If the memory becomes full during copying, the copying is not possible.
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4.45 Pasting [PASTE]

(1) Function
Pastes the contents saved by the [COPY] or [CUT] command.

(2) Procedures

(@) Step 1. Designation of position to paste.
Move the cursor to just before the position where you wish to insert a block or

blocks.
PRGRAM.NAM c: 1 L : 4
MOVE F
MOVE G
MOVE C
MOVE D
MOVE E
NOSAVECOP|Y CUT PASTE \ >

(b) Step 2: Execution of paste command.
Press [PASTE] to execute the paste command. After pasting, the cursor
moves after the finally pasted block.

PRGRAM.NAM c: 1 L : 4
MOVE D
SPEED = 50
MOVE A
MOVE B
MOVE E
NOosSAVMcorPry CUT PASITE | >
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Unless a block or blocks are specified, copying is invalid. When this
happens, a message saying "No source block" is displayed to terminate

copying.
PRGRAM.NAM cC:1 L : 2

PROGRAM TEST

SPEED = 50

MOVE A

MOVE B

MOVE C

N o S u

Brosav

(3) Caution
Unless a block or blocks are specified in the internal buffer, pasting is invalid.
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4.4.6  Searching Character String [FIND]

& CAUTION

Kanji and Kana characters contained in a program cannot be searched.

(1) Function
Searches a specified character string, starting from the position next to the
cursor position, displays the editing screen including the initially searched
character string and moves the cursor to the top of the character string.

(2) Procedures

(@) Step 1. Execution of find command.
Press [FIND] to execute the find command.

PRGRAM.NAM C: 5 L 1
PROGRAM TEST
SPEED = 50
MOVE A
MOVE B
MOVE C
Pattern _
SAVE DED|I T JUMP F I NID CHAN|G >

(b) Step 2: Input of searched character string.
Make sure that "Pattern:" is displayed, then enter a character string to be

searched.
PRGRAM.NAM C: 5 L : 1

PROGRAM TEST
SPEED = 50
MOVE A
MOVE B
MOVE C
Pattern MOVES _

SAVE DEDI TEMJ UMP FIIND C/lHANGHM >
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(c) Step 3: Input through EXE key.
Press the EXE key, and the search starts. The cursor moves to the top of
the character string initially found.

PRGRAM.NAM cC:1 L : 8
MOVE A
SPEED =100
MOVES C
SPEED =75
MOVE D
SAVE DED I T@MJ UMP F I N|D CHANGH->
Unless the specified character string exists, a message of "Not found." is
displayed and the character string search terminates.
PRGRAM.NAM C:5 L : 1
PROGRAM TEST
SPEED = 50
MOVE A
MOVE B
MOVE C
N o t f ound].
BsaAave Joepo i T iuwmpP F I N/D cHANGIH>
(3) Caution

Unless the specified character string has been found until the final line, the
search continues from the top line to the cursor position.
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4.4.7 Replacing Character String [CHANG]

& CAUTION

Kanji and Kana characters contained in a program cannot be searched.

(1) Function
Searches a specified character string, starting from the cursor position and
replaces it with another character string.

(2) Procedures

(@) Step 1. Execution of change command.
Press [CHANG] to execute the change command.

PRGRAM.NAM C: 5 L 1
PROGRAM TEST
SPEED = 50
MOVE A
MOVE B
MOVE C
Pattern:: _

(b) Step 2: Input of searched character string.
Make sure that "Pattern:" is displayed on the last line of the display, enter a
character string to be searched and press the EXE key.

PRGRAM.NAM C: 5 L 1
PROGRAM TEST
SPEED = 50
MOVE A
MOVE B
MOVE C
Pattern: MOVE _
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(c) Step 3: Input of replacement character string.
Make sure that "Replacement:" is displayed on the last line of the display,
enter a replacement character string and press the EXE key.

PRGRAM.NAM C: 5 L : 1
PROGRAM TEST
SPEED = 50
MOVE A
MOVE B
MOVE C
Replacement: MOVES _

Unless the specified character string exists, a message of "Not found." is
displayed and the character string replacement terminates.

PRGRAM.NAM c :5 L 1
PROGRAM TEST
SPEED = 50
MOVE A
MOVE B
MOVE C

N ot f ound]|.
S AVE DEDII T JUMP F I ND CHAN\G p

(d) Step 4: Confirmation of replacement.
The cursor moves to the top of the character string initially found with the
following message displayed.

PRGRAM.NAM c: 1 L : 3
PROGRAM TEST
SPEED = 50
M E
M E
M E
I gl obal , ESC:|lex it \
Vv | TIoumvpr JJF i nD [ cHANGIR>

OPERATOR’'S MANUAL
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When the [0] key is pressed, the character string at the cursor position is
replaced with another character string. The cursor moves to the top of the
character string found next with the confirmation message displayed again.

PRGRAM.NAM c 1 L : 3
R O RAM TEST
P E D = 50

S A

, 1/l: gl obal , ESC: :lex it

|
DED | TIloumr JIF 1 ND BcHAanNG>

When the [1] key is pressed, all character strings identical with the specified
character string are replaced with the new character string. If the specified
character string does not exist any more, a message of “Not found.” is
displayed to cancel the character string replacement.

BsAve Poepo

PRGRAM.NAM C : 5 L : 1
PROGRAM TEST
SPEED = 50
MOVES A
MOVES B
MOVES C
N o t f oundj.

I T JUMP F I N|D CHAN‘G >

Press the ESC key to quit the replacement.
If any other key is pressed, the system skips the character string at the cursor
position and moves the cursor to the top of the character string found next with
the confirmation message displayed again.

PRGRAM. NAM c : 1 L : 3
PROGRAM TEST
SPEED = 50
MOVE A
MOVE B
MOVE C
0:1loc ,1:gllobal ,|ESC|: elx
SAV ep i Toume FIIND HAaNGIJ>
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(3) Cautions
» Unless the specified character string has been found until the final line, the
search continues from the top line to the cursor position.
 If the memory becomes full at character string replacement, the character
string replacement is invalid. When this happens, a message of "file full" is
displayed to cancel the character string replacement.
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4.4.8  Quit [SAVE]

(1) Function
Saves a program and exits the editor.

(2) Procedures

(@) Step 1. Execution of save command.
Press [SAVE] to execute the save command. The confirmation message is

displayed.
PRGRAM.NAM C: 1 L : 8

MOVE A
SPEED =100
MOVES C
SPEED =75
MOVE D
[ SAVE] OK THEN <EXE>

S|A V E| DED/I TRBHIUMP FI1ND CHANGIH>

(b) Press the EXE key, and the program is saved and the system returns to the
teaching mode display.

MODE : TEACHI NG/ CONT 12345678 .123
L:99909
O:100%
M: FREE
S:STOP
RESET

>

EDI T DED|I T SEL R UN F Il L E]| >

To cancel the save function, press the ESC key, and you can continue
editing.

STE 80720
—4-32 -



TSBOOOserieS Robot Controller OPERATOR’S MANUAL

4.4.9 Aborting and Quitting Edit [NOSAVE]

(1) Function
Aborts and quits the editor.

(2) Procedures

(@) Step 1. Execution of "NOSAVE" command.
Press [NOSAV] to execute the "NOSAVE" command. The confirmation
message is displayed.

PRGRAM.NAM C: 1 L : 2
PROGRAM TEST

SPEED = 50

MOVE A

MOVE B

MOVE C

[[NOSAVE] OK THEN <EXE>

NOs AlVil|c o|rP|Y CUT PASTE >|

(b) Press the EXE key, and editing of the program is aborted and the system
returns to the teaching mode display.

MODE : TEACHI NG/ CONT 123456 2 3
99
0 %
E E
OP

ET

nw 4 0 O o|r

EDI T DED|IT SEL R UN F 1l L E]| >

To cancel the "NOSAVE" function, press the ESC key, and you can continue
editing.

(3) Cautions
* The contents edited are canceled to keep the original program.
 If a data format error occurs at the start of editing, a backup file is not
created. Even if the "Nosave" command is executed, the original file cannot
be maintained.
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45 Automatic Start File

(1) Function
If a batch file named "AUTOSTR. BAT" is created which contains commands,
the file can be executed automatically when the power is turned on.

(2) Procedures

(@) Step 1l: Mode selection.
Set the master mode switch on the control panel to "TEACHING."

(b) Step2: Menu selection.
Press the NEXT key repeatedly until [EDIT] is displayed in the menu, and
then press the corresponding function key.

MODE : TEACHI NG/ CONT 123456

9 9
0 %
FREE
. STOP
RESET

n Z 0 N
N

ED I T DED/I TRISEL RUN FI1LE >|

(c) Step 3: Designation of file name.
Enter "AUTOSTR. BAT" for the file name. The extension is BAT.
To create a new file, press [INPUT] and enter the name.

FILE SELECT (001/256)
‘TN 23256 Feb-12-2008
FILEOOO?2 .012 123456 Feb-13-20038
FILEOOOS3.012 123456 Feb-14-2008
FILEOOO4 .012 123456 Feb-15-2008
FILEOOOS5 .012 123456 Feb-16-20038
. AUTOSTR.BAT

Y BEE DIV B BN B
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(d) Step4: Check the file name to be edited.
Check that the file name is correct, and press the EXE key.
To change the file name, use the BS key to return the cursor, enter the new
file name using the keyboard, and then press the EXE key.

(e) Step5: Creation of batch file.
Enter a command that is enabled in batch processing and a file name that
executes the command line by line.

AUTOSTR .BAT c : 1 L @1
SELECT ARCMOVI1O0
OVRD 50

S|A V E| DED|/I TRI UuMP FI1ND CHANGIN>

( Step 6: Quit the editor.
Press [SAVE] to quit the editor.

This completes the creation of the batch file for batch processing.

(3) Execution of batch file
If the AUTOSTR. BAT file is stored in the RAM drive when the power is turned
on, the batch file is automatically executed after the startup process.

(4) Cautions
* The following commands are enabled in batch processing

SELECT <file name> : Selecting file

OVRD <override setting value> : Override setting

DATE : Date display

TIME : Time display

SVON : Servo ON command
RUN : Program run command

* The SVON command is enabled in internal automatic (INTERNAL) mode
and external automatic (EXT) mode.
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Section 5 Data Editing

The data editing function allows input and editing of positional data, coordinate data and
load data. Each data is saved in a file together with a program, and can be edited on
the file basis.

5.1 Starting Up the Data Editor
The data editor can be started up in one of the following two (2) manners.

1. [DEDIT] of basic menu
2. [DEDIT] of program editing menu

For the startup procedures from the program editing menu, see Section 4.
This section describes the startup procedures from the basic menu.

(1) Procedures

(a) Step 1: File selection screen disply.
Call the basic display as shown below.

MODE : INTERNAL/CONT
L :
O: 20%
M: FREE
S:STOP
RESET
ED I T| DED|/|l TS ELCT FI1LE >
Press [DEDIT].
EDIT [ 001 /010 ]
PRG 1 1000 Sep-01—20038
PRG 2 145 Sep-01—200S8
TEST 1 100 Sep-02—20038
TEST?2 100 Sep-02—200S8
TESTS3 12345 Sep-03—200328
 DINCE BEE DEE S e

For details on the file selection screen, see Section 4.
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(b)

Step 2: Data editing startup.

Select or input a file you are going to edit, and press the EXE key. The data
editor starts up. When the data editor has started up initially, the following
world coordinate positional data directory is displayed.

POINT X Y Z
POINTOOOOZ2-= 2 0 , o , 0 ,
POINTOOOOS3-= 10 0 , 100 100 ,
POINTOOOOM4 = 2 00 , 200 2 00 ,

J POINTOOOOS5-= 300, 300, 300,
POINTOOODO1 w/ .worl d

For the new file, no data is available, and only the title is displayed as shown
below.

POINT X Y 4

S AV|E PRG TRANSHEEP|YLD >

New data can be created, using the INS key. For details, see Para. 5.2.

When the data editor has been started up by [DEDIT] of the basic menu, the
[PRG] menu as shown above is not displayed. It is displayed only when the
data editor has been started up by [DEDIT] of the program editing menu.
(See Caution below.)

(2) Caution
Though some menu keys are not displayed unless they work, all menu keys are

displayed for convenience of explanations.
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5.2 Positional Data Directory Display Mode

The positional data directory display mode displays one (1) positional data of each
coordinate system on the same line.

Data displayed immediately after the startup are those in the world coordinate
system. In this mode, it is possible to add, delete, and edit the positional data.
An example of display is given below.
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(o]

4 Z|O O] O O
il | — —ll— — |0
plo|o o
pil o |©o ©

9] | ©

bl — (T T

Each time the NEXT key is pressed, the menu is changed over as follows:

* Aninversely displayed section in the data is called the "main cursor" which
indicates that this data is selected for editing.

«  Symbol "T" shown in the 1st column signifies that there is positional data before
the top data.

«  Symbol "{" shown in the 1st column signifies that there is positional data after the
final data.

« C and T data, and configuration data are displayed when you move the main
cursor to the right.

» Data following "w/" on the right side of the command line identifies the coordinate
data to which the selected positional data belongs.

* Though the name of array positional data, etc., can consist of up to twenty (20)
characters, only ten (10) characters from the top are displayed in this mode.
For the data indicated by the main cursor, however, all data are displayed on the
command line.
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* Forthe X, Y, Z, C, and T data, a value of four (4) digits and three (3) digits above
and below the decimal point, respectively, can be input. In this mode, however,
only a value of four (4) digits above the decimal point is displayed. For the data
indicted by the main cursor, a full value is displayed, including decimal fractions.

When you display values included in C data and subsequent data, move the main
cursor to the right. The following display appears.

z C T CONF IG
100 , | NGEKE 0/ FREE
200, 0, 0/ FREE
300 0 0/ RIGHTY
400 0 0/ LEFTY
500, 0, 0/ FREE
100 .000 w/ . world
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Keys operative in this mode and their operations are shown below.

Key Descriptions

Used to move the main cursor to the left. If the main cursor is
located under the name column, it will not move any further.

When C data and subsequent data are displayed, move the
cursor from Z data to Y data and the screen scrolls to the right.

Used to move the main cursor to the right. When the main
cursor is located under the "CONFIG" column, it will not move
any further.

When moving the cursor from Z data to C data, the screen
scrolls to the left.

Used to move the main cursor up. If the main cursor is
located on the top line of the screen, the screen scrolls down.

If the main cursor is on the top data, it will not move any
further.

Used to move the main cursor down. If the main cursor is
located on the last line of the screen, the screen scrolls up.

If the main cursor is on the final data, it will not move any
further.

Used to display a positional data directory in a coordinate
ALT|+«
system defined before.

Used to display a positional data directory in a coordinate
ALT[+ >
system defined after.

+ Used to move the main cursor up on the screen basis.
+ Used to move the main cursor down on the screen basis.
INS Used to create a new positional data just below the main
cursor line.

+BS] Used to delete a positional data indicated by the main cursor.

Used to edit a data indicated by the main cursor.
NEXT Used to toggle the menu (resulting in the next menu).

[ALT|+[NEXT] |Used to toggle the menu (resulting in the previous menu).
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Operations of each command menu are shown below.

Menu Descriptions

[SAVE] Used to save a data and quit the data editor.

(When the data editor was started up from the program editor, the
program editor terminates also.)

[PRG] Used to select the program editor display. If the data editor was
started up from the basic menu, however, the display will not
change over.

[FULL] Used to select the detailed positional data display. For details,
see Para. 5.3.

[TRANS] Used to select the coordinate data editor display. For details,
see Para. 5.4.

[PYLD] Used to select the load data editor display. For details, see
Para. 5.6.

[NOSAV] Used to quit the editor without saving data. All changed data are
aborted.
(When the data editor was started up from the program editor, the
program editor terminates also.)

[FIND] Used to search a position name. For details, see Para. 5.2.4.

[TEACH] Used to teach a current positional of the robot in a positional data
indicated by the main cursor. For details, see Para. 5.2.

[M-TQO] Used to move the robot to a position indicated by the main cursor.
For details, see Para. 5.2

[CUT] Used to select the range select mode. For details, see Para. 5.2

[PASTE] Used to paste the contents saved in the cut buffer (i.e., data
deleted by the previous cut menu) after a positional data indicated
by the main cursor to clear the cut buffer. For details, see Para.
5.2

For details of each command menu, see the descriptions given later.
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5.2.1  Editing of Positional Data Name

(1) Function
Edits a positional data name.

(2) Procedures
When you press the EXE key while the main cursor is located at the position
name, you can edit the position name.
In the example below, assume that you are going to change the name of
"POINTO00005" to "POINT55555."

(a) Step 1: Command selection.
Move the main cursor to "POINT00005" by means of the cursor keys (T, 4, —,
<), and the following display appears.

POINT X Y Z
0 POINTOOODOS3-= 100 , 10 0 , 1700 ,
POINTOOODOA4 = 2 00 , 2 00 , 200 ,
POINTOOODOG®G-= 4 0 0 , 4 00 4 0 0 ,
J POINTOOOOT?7-= 500 , 500 , 500 ,
POINTOOODQ OS5 w/ .worl d

Press the EXE key, and the following display is called. (The cursor is
displayed on the command line.)

POINT X Y Z
0 POINTOOOOS3 = 100 , 100 , 100 ,
POINTOOO OO A4 200 , 2 00 , 200 ,
EEDEGOOEEE - 200, 300 300 .
POINTOOO OO OS®G 4 0 0 , 4 00 4 00 ,
{ POINTOOOOT?7-= 500, 500, 500 ,
POINTOOOOS5 _ w/ .worl d

« Current data is displayed as the initial value on the command line.

* The cursor on the command line is displayed next to the initially displayed
name, and you can edit the data.

*  When the cursor is shown by the mark "®", the replace mode takes effect.
When the cursor is shown by the mark "_", the insert mode is effective.
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(b) Step 2: Data input.
Enter a desired name to the command line, using alphanumeric keys, — key,
and < key. Then the following display appears.

POINT X Y Z
0 POINTOOODOS3-= 100 , 10 0 , 1700 ,
POINTOOODOA4-= 2 00 , 2 00 , 200 ,
POINTOOODOG®G-= 4 0 0 , 4 00 4 0 0 ,
J POINTOOOOT?7-= 500 , 500 , 50 0 ,
POI NTJ55555 _ w/ .world

Keys operative in the command line input mode and their operations are
shown below.

Descriptions

Used to move the cursor left on the command line.

Used to move the cursor right on the command line.

e

Used to input characters on the command line.

Alphabet

Used to change current position name to an entered one.

m
H
m

The system returns to the positional data directory display
mode, and the main cursor moves to the X data area.

Used to select the insert or replace mode for the command
line.
Used to delete one (1) character just before the cursor position
on the command line.
ALT|+[BS] Used to delete one (1) character at the cursor position on the
command line.
ESC This function works in a different manner according to the

presence or absence of input character(s).

Presence of input character(s): All input character(s) on the
command line are cleared.

Absence of input character(s): The system returns to the
positional data directory display.
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Press the EXE key, and the position name is replaced by the newly specified
name. The following display appears.

POINT X Y z
Y POINTO0O0O003 = 100, 100, 100,
POINTOOOO4 = 200 , 200, 200,
pPoINT55555 =K . 300 300,
POINTOO0O0OG = 400 , 400 400,
] POINTO00007-= 500 , 500 , 500 ,
300.123 w/ . .world

(3) Cautions

+ The main cursor moves to the X data area.

+ If the input name is illegal, a message saying "ILLEGAL NAME" is displayed
on the command line and no data is changed. Press any key, and the
system returns to the name editing mode.

+ If the specified name already exists, a message of "DUPLICATE NAME" is
displayed on the command line and no data is changed. Press any key, and
the system returns to the name editing mode.
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5.2.2 Editing of Position Element

(1) Function
Used to edit a position element.

(2) Procedures
When you press the EXE key while the main cursor is located at each position
element, you can edit that data.
In the example below, assume that you are going to change the X data of
"POINTO00005" from "300.123" to "333."

(@) Step 1: Selection of position element to be edited.
Move the main cursor to the data you wish to edit by means of the cursor
keys (T, {, -, <), and the following display appears.

POINT X Y z
Y POINTO0O0003 = 100, 100, 100,
POINTOOOO4 = 200 , 200, 200,
pPoiINT55555 =K . 300 300,
POINTOO0O0OG = 400 , 400 400,
] POINTO00007-= 500 , 500 500 ,
300.123 w/ . .world

(b) Step 2: Data input.
Press the EXE key, and the following display is called. (The cursor is
displayed on the command line.)

PO INT X Y z
Y POINTO0O000O3 = 100, 100, 100,
POINTOOOO4 = 200 , 200, 200,
pPoi1INT55555 =K . 300 300,
POINTOOOO G = 400, 400 400,
l POINTO00007 = 500, 500 500,
300 .123 _ w/ .worl d

» Current data is displayed as the initial value on the command line.

* The cursor on the command line is displayed next to the data indicated as the
initial value, and you can edit the data.

*  When the cursor is shown by the mark "®", the replace mode takes effect.
When the cursor is shown by the mark "_", the insert mode is effective.
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Enter a desired value to the command line, using alphanumeric keys, — key,
and < key. Then the following display appears.

POINT X Y z
T POINTOOOOS3-= 100 , 100 , 100 ,
POINTOOOO#4-= 200 , 200 , 200 ,
pPoINT55555 =K . 300 300,
POINTOOOOG®6 = 400 , 400 400 ,
Il POINTOOOOZ7 = 500, 500 , 500 ,
333 _ w/ .world

Keys operative in the command line input mode and their operations are
shown below.

A
@
<

Descriptions

Used to move the cursor left on the command line.

Used to move the cursor right on the command line.

L[]

Used to input characters on the command line.

]
[+]
[1]

Used to change current position element to an entered one.
The system returns to the position directory display mode with
the main cursor moved to the next data column.

m
H
m

Used to select the insert or replace mode for the command
line.

B
n

w

Used to delete one (1) character just before the cursor position
on the command line.

ALT|+[BS] Used to delete one (1) character at the cursor position on the
command line.
ESC This function works in a different manner according to the

presence or absence of input character(s).

Presence of input character(s): All input character(s) on the
command line are cleared.

Absence of input character(s): The system returns to the
positional data directory display.

STE 80720
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Press the EXE key, and the position element is replaced by the newly
specified data. The system returns to the positional data directory display
mode with the main cursor moved to the next data column. The following

display appears.
PO INT X Y z
T POINTOOOOS3-= 100 , 100 , 100 ,
POINTOOODOA4 = 200 , 2 00 , 200 ,
POINT55555 = 333, IIIEE 300,
POINTOOODOG®G-= 4 0 0 , 4 00 4 0 0 ,
l POINTOO0OO0OZ7 = 500 , 500 500,
300 _ w/ .wor |l d

« The main cursor moves to the next data column. When you have edited the
CONFIG data, however, the cursor will not move.

+ If the input data is illegal, a message saying "ILLEGAL DATA" is displayed on
the command line and no data is changed. Press any key, and the system
returns to the element editing mode.

(3) Caution
When the CONFIG data is edited, only the first character of the data can be
edited.
The relationship between the input character and the set value is shown below.

Input character Set value
ForO FREE
Ror1 RIGHT
Lor2 LEFTY

STE 80720
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5.2.3 Addition of New Positional Data (INS)

(1) Function
Adds a new positional data.

(2) Procedures
Assume that you are going to add a new positional data ("POINT00011") just
after "POINT00005."

(a) Step 1: Selection of position to create positional data.
Move the main cursor to "POINT00005", and the following display is called.

POINT X Y Z
0 POINTOOODOS3-= 100 , 10 0 , 1700 ,
POINTOOODOA4-= 2 00 , 2 00 , 200 ,
POINTOOODOG®G = 4 0 0 , 4 0 0 , 4 0 0 ,
J POINTOOOOT?7-= 500 , 500 , 50 0 ,
POINTOOODQ OS5 w/ .wor | d

(b) Step 2: Positional data name input.
Press the INS key, and the display changes as shown below with the name
input mode selected.

POINT X Y z
0 POINTOOOOS3 = 100 , 100 , 100,
POINTOOODOA4-= 200, 200, 200,
POINTOOOOS5-= 300, 300, 300,
I N - 0, 0, 0,
{ POINTOOOO®G6 = 4 00 , 4 00 , 4 00 ,
_ w/ .world
STE 80720
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Enter a desired name ("POINT00011") and press the EXE key, as already
described in Para. 5.2. The display changes as follows:

POINT X Y Z
Y POINTO0O0O003 = 100, 100 100,
POINTOOOO4 = 200, 200 200,
POINTO0O0O0OSG5 = 300, 300 300,
poirNnTooO0o0 11 =TT . 0 0,
l POINTO0O000G®6 = 400, 400 , 400,
0 w/ .wor | d

(3) Cautions
+ For the newly added positional data, zero (0) is set for all elements.
* When you have pressed the ESC key without specifying the name, addition of
the new data is canceled and the system returns.
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5.2.4 Deletion of Positional Data (ALT + BS)

(1) Function
Deletes a positional data.

(2) Procedures
Assume that you are going to delete the data of "POINT00005".

(a) Step 1: Selection of positional data.
Move the main cursor to "POINT00005", and the following display is called.

POINT X Y Z
0 POINTOOODOS3-= 100 , 10 0 , 1700 ,
POINTOOODOA4-= 2 00 , 2 00 , 200 ,
POINTOOODOG®G = 4 0 0 , 4 0 0 , 4 0 0 ,
J POINTOOOOT?7-= 500 , 500 , 50 0 ,
POINTOOODQOS w/ .wor | d

(b) Step 2: Deletion.
Press the ALT and BS keys at the same time, and the following display
appears with the specified data deleted.

POINT X Y z
0 POI NTOOOO O3 3-= 100 , 100 , 100 ,
POINTOOOOA4 = 200, 200, 200,
PO I/NT/0o|o]o 6§ 400, 400, 400,
POI NTOOOOT7 = 500, 500, 500,
{ POI NTOOO OO OS8 = 8§ 00, 8 0 0 , 8§ 00,
POI NTOOUO OO OF®G6 w/ .wor |l d
S|A V E| PRG| FULL TRANSHEIPYLD >
(3) Caution
Different from the [CUT] function, you cannot undo a data deleted by this
operation.
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5.2.5 Quitting Data Editing [SAVE]

(1) Function
Saves an edited data in a file and quits editing data.

(2) Procedures

(a) Step 1: Save data.
Select the data display mode as shown below (i.e., the cursor is not present
on the command line).

PO INT X Y z
T POINTO0O0OO3-= 100 100 , 100
POINTOOOOA4 = 200 200, 200
P O 1IN T 000010 5 R 300, 300
POINTOOOO®G = 4 00 4 00 , 400
! POINTO0O0O0O7-= 500 500, 500
POINTOOOOSH5 w/ .world
Press [SAVE], and the system asks with a confirmation message if you wish
to save the edited data.
POINT X Y z
) POINTOOOO 3 = 100, 100 , 100
POINTOOUO OTO OA4 200, 200, 200
[P0 11N T 0 000/0 5 IR 300, 300
POINTOOOOG®G = 400 400, 400
J POINTOOOOT7-= 500, 500, 500,
[ SAVE]J]OK THEN <EXE> w/ .wor |l d
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(b) Step2: Completes save.
Press the EXE key, and the system returns to the basic display as shown

below.

MODE : TEACHING/CONT
L :
O: 20%
M: FREE
S:STOP
RESET

ED I T| DED|/|l TEMSELCT FI1LE >

To cancel this function, press the ESC key. You can then continue editing.

(3) Cautions
* When the data editor was started up from the program editor, the latter editor
also terminates after saving the program in the file.
* In the data change mode (i.e., state where the cursor is on the command line),
the keys may be inoperative even if pressed. When this happens, select the
data display mode first, then press the keys.
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5.2.6  Abortion and Quitting Data Editing [NOSAVE]

(1) Function
Aborts an edited data without saving it in a file and quits editing data.

(2) Procedures

(a) Step 1: Abortion of data editing.
Select the data display mode as shown below (i.e., the cursor is not present
on the command line), and press the NEXT key repeatedly until [NOSAV] is
displayed in the command menu.

POINT X Y Z
0 POINTOOODOS3-= 100 , 10 0 , 1700 ,
POINTOOODOA4-= 2 00 , 2 00 , 200 ,
POINTOOODOG®G = 4 0 0 , 4 0 0 , 4 0 0 ,
J POINTOOOOT?7-= 500 , 500 , 50 0 ,
POINTOOODQ OS5 w/ .wor | d

Press [NOSAV], and the system asks with a confirmation message if you wish
to abort the edited data.

POINT X Y Z
0 POINTOOOOS3-= 100 , 10 0 , 100 ,
POINTOOOO4 2 00 , 200 , 2 00 ,
POINTOOOOG®G = 4 00 4 0 0 , 4 0 0 ,
d POINTOOOOT?7-= 500 , 500 , 500 ,
[ NOSAVE] OK THEN <EXE > w/ .worl d
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(b) Step 2: Abortion and completion of data editing.
Press the EXE key, and the system returns to the basic display as shown

below.

MODE : TEACHING/CONT
L :
O : 2 0%
M: FREE
S:STOP
RESET

EID I T DED|I T@@SELCT FI1LE >

To cancel this function, press the ESC key. You can continue editing then.

(3) Cautions
* When the data editor was started up from the program editor, the latter editor
also terminates without saving the program in the file.
* In the data change mode (i.e., state where the cursor is on the command line),
the keys may be inoperative even if pressed. When this happens, select the
data display mode first, then press the keys.
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5.2.7 Return to Program Editor [PRG]

(1) Function
When the data editor was started from the program editor, the system returns
to the program editing mode. At this point of time, edited data is not saved in
the file. (The edited data remains.)
If the data editor was started from the basic menu, this function is inoperative.

(2) Procedures

(a) Step 1: Command selection.
Select the data display mode as shown below (i.e., the cursor is not present
on the command line).

POINT X Y Z
0 POINTOOODOS3-= 100 , 10 0 , 1700 ,
POINTOOODOA4 = 2 00 , 2 00 , 200 ,
POINTOOODOG®G-= 4 0 0 , 4 0 0 , 4 0 0 ,
J POINTOOOOT?7-= 500 , 500 , 500 ,
POINTOOODQ OS5 w/ .wor | d

Press [PRG], and the system returns to the following program editing display.

TEST Cc : 1 L : 1
PROGRAM TEST
MOVE POINTOOOTO 1
MOVE POINTOOOO?2
END
S|A V E| DED|I TREMJ UMP FI1ND CHANGH>

(3) Cautions
* When the data editor was started up from the basic menu, this function
becomes invalid.
* In the data change mode (i.e., state where the cursor is on the command line),
the keys may be inoperative even if pressed. When this happens, select the
data display mode first, then press the keys.
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5.2.8 Call of Detailed Positional Data Display [FULL]

(1) Function
Displays the detailed positional data display.

(2) Procedures
Assume that you are going to display the data of "POINT00005" in detail.

(a) Step 1: Command selection.
Move the main cursor to "POINT00005", and the following display appears.

POINT X Y z
T POINTOOOOS3-= 100 , 100 , 100 ,
POINTOOODQOA4 = 200 , 2 00 , 200 ,
[P O IINT00/005] 300, 300 300,
POI NTOOO OO OG®G = 4 00 , 4 00 400 ,
J/ POINTOOOO7 = 500, 500 , 500,
POINTOOOO S w/ .wor |l d
P T O0/0O0|O / 10 ]
X 300.000 CONFIG:FREE
Y : 300.000
Z 300 00O
C 300 00O
T 300 000
POINTOOOQ OS5 w/ .world
(3) Caution

Even if the main cursor is located under the column of a data element you wish
to display in detail, the detailed display appears as well.

For details of operations to be done on the detailed display, see Para. 5.3.
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5.2.9 Call of Coordinate Data Directory Display [TRANS]

(1) Function
Calls the coordinate data directory display.

(2) Procedures

(a) Step 1: Command selection.
Press the NEXT key until [FULL] display appears.

POINT X Y Z
0 POINTOOODOS3-= 100 , 10 0 , 1700 ,
POINTOOODOA4-= 2 00 , 2 00 , 200 ,
POINTOOODOG®G = 4 0 0 , 4 0 0 , 4 0 0 ,
J POINTOOOOT?7-= 500 , 500 , 50 0 ,
POINTOOODQOS w/ .wor | d

Press [TRANS], and the following coordinate data directory display appears.

O O 01 ©O O~

S|A V E| PRIG| W O R K TOOL >

(3) Caution
On the coordinate data directory display, the main cursor indicates a coordinate
system to which the positional data belongs.

For details of operations to be done on the coordinate data display, see Para. 5.4.
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5.2.10 Call of Load Data Directory Display [PYLD]

(1) Function
Calls the load data directory display.

(2) Procedures

(a) Step 1: Command selection.
Press the NEXT key until [PYLD] display appears.

POINT X Y Z
0 POINTOOODOS3-= 100 , 10 0 , 1700 ,
POINTOOODOA4-= 2 00 , 2 00 , 200 ,
POINTOOODOG®G = 4 0 0 , 4 0 0 , 4 0 0 ,
J POINTOOOOT?7-= 500 , 500 , 50 0 ,
POINTOOODQOS w/ .wor | d

Press [PYLD], and the following load data directory display appears.

PLOAD WE I GHT OFFSET
EEll.oADoo0o00)0 3B 100 .000, 100 .000
LOADOOOGO O 4 = 0.000, 0.000
LOADOOOOOS5 0.000, 0.000
LOADOOOOOG6 = 0.000, 0.000
J] LOADO0DO0O0DO0O7 = 0.000, 0.000
LOADOOOOO 3

(3) Caution
On the load data directory display, the main cursor indicates the position of the
data displayed before. At initial display, the data are displayed from the
beginning.

For details of operations to be done on the load data display, see Para. 5.6.
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5.2.11 Search of Positional Data [FIND]

(1) Function
Searches the data bearing the specified position name.

(2) Procedures
Assume that you are going to search the positional data named "POINT00008."

(@) Step 1: Command selection.
Press the NEXT key repeatedly until [FIND] is displayed in the soft key menu.

POINT X Y Z

0 POINTOOODOS3-= 1700 100 1700
POINTOOODOA4-= 2 00 2 00 200
POINTOOODOG®G = 4 00 4 00 4 00
J POINTOOOOT?7-= 500 , 500 , 50 0 ,
POINTOOODQOS w/ .wor | d

Press [FIND], and the following display appears.

POINT X Y Z
) POI NTOOOO O3 3-= 100 100 100
POINTOOOOA4 = 200 200 200
[P0 I[N T 00005 IR 300 50 0
POINTOOOOG®6 = 4 00 4 00 4 00
{ POINTOOOOT?7-= 500, 500, 500,
F I ND : _ w/ .wor |l d
NN BN D D S b

(b) Step 2: Search data name input.
Enter "POINT00008", and the display is changed over as shown below.

POI NT X Y Z
0 POI NTOOUOU O 3 = 100 100 1700
POI NTOOUOU O 4 = 2 00 2 00 2 00
POI NTOOUOUO®G6 = 4 0 0 4 00 4 00
J POI NTOOUOU OZ?7 = 500 50 0 , 50 0 ,
FI ND:POINTOOOOS8 _ w/ . wor | d
i N N BN N
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Keys operative in this mode and their operations are shown below.

Descriptions

Used to move the cursor left on the command line.

Used to move the cursor right on the command line.

L rle

Used to input characters on the command line.

Alphabet

Used to search the specified position name and return the
system to the positional data directory display.

Unless the specified data is present, a message saying "Not
found" is displayed on the command line.

m
H
m

Used to select the insert or replace mode for the command
line.
Used to delete one (1) character just before the cursor position
on the command line.
+[BS] Used to delete one (1) character at the cursor position on the
command line.
ESC This function works in a different manner according to the

presence or absence of input character(s).

Presence of input character(s): All input character(s) on the
command line are cleared.

Absence of input character(s): The system returns to the
positional data directory display.

(c) Step 3: Search execution.
Press the EXE key, and search of the specified position name starts. If
found, the positional data directory is displayed with the specified data at the
head of the screen and the main cursor moved there. The display is as
shown below.

POINT X Y Z

" ECEINEEEIY - o0,  soo0. 800,
POINTO0O000OG9 = 900, 900 , 900,
POINTOO00O010 = 0, 0, 0,

STE 80720
-5-25 -



TSBOOOseries Robot Controller OPERATOR’'S MANUAL

(3) Cautions
» Unless the specified name exists, the system returns to the previous directory

display with a message of "NOT FOUND" shown on the command line.
» As the search is performed throughout the file, the search start position is

unrelated to the search operation.
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5.2.12 Teach of Positional Data [TEACH]

(1) Function
Guides the robot tool tip to the teach point, then registers the current position of
the robot in the positional data indicated by the main cursor.

(2) Procedures
Assume that you are going to teach the current position of the robot in the
positional data of "POINT00005."

(a) Step 1: Command selection.
Guide the robot tool tip to the teach point.

& CAUTION

In principle, the teaching operation should be performed outside the dangerous
area of the robot. If it should be performed inevitably within the dangerous area,
strictly observe the following matters.

(1) The teaching operation should always be performed by two (2) persons. One
person performs the job and the other person watches outside the dangerous
area. Also, both persons should try to prevent mis-operation with each other.

(2) The operator should do the job in an attitude ready to press the EMERGENCY
stop pushbutton switch at any time. Also, he should perform the job at a
position from which he can evacuate immediately at the time of emergency
after confirming the robot working range and shields nearby.

(3) The supervisor should keep watch on the job at a position where he can see
the entire robot system and operate the EMERGENCY stop pushbutton switch
at the time of an emergency. Also, he should keep anyone from entering the
dangerous area.

Move the main cursor to "POINT00005", then press the NEXT key repeatedly
until [TEACH] is displayed in the menu.

POINT X Y z

T POINTOOOOS3-= 100 , 100 , 100 ,

POINTOOOTO#4-= 200 , 200 , 200 ,

DO - 00, 300 300,

POINTOOOOG®G6 = 400 , 400 400 ,

Il POINTOOOOTZ7 = 500, 500 500 ,
I NTOO0OOOS5 /I . w d
\Y; T
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Press [TEACH].

POINT X Y Z

T POINTO0O0O00O03 = 100, 100, 100,
POINTOOOOA4-= 200 200, 200,
EENIEICIOEE - soo0. 300 300,
POINTOOOO G = 400, 400 400,

] POINTO0O0007-= 500, 500 , 500 ,

TEACH: PRESS <EXE> w/ . .world

A & 5 §E 5 B

To input a positional data, press the EXE key. (To stop, press the ESC key.)
When the robot current position is as shown below, the following display

appears.
X 100.0
Y 0
Y4 0
C 0
T 0

POINT X Y Z

0 POINTOOODOZ33-= 1700 100 , 1700

POI NTOOUOOA4 = 200 2 00 , 2 00

P o 1N T 0000 s R 0 0

POINTOOODO®G = 4 00 4 00 4 00

d POINTOOOOT?7-= 500 500 , 500
POINTOOOO OS5 w/ .worl d
NN O S AV F I'|N T CuUT

(3) Cautions
* The main cursor will not move even after finishing teaching.
* Unless actually used tool coincides with tool coordinate data selected, we
cannot guarantee the tool tip position at program execution.
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5.2.13 Move to Teach Point [M-TO]

(1) Function
Moves the robot to a position of the positional data indicated by the main cursor
by synchronous operation.

(2) Procedures
Assume that you are going to move the robot to the position of "POINT00005."

(@) Step 1: Command selection.
Move the main cursor to "POINT00005" and press the NEXT key repeatedly
until [M—TQ] is displayed in the command menu.

POINT X Y Z
T POINTO0O0O003 = 100, 100, 100,
POINTOOOOA4-= 200, 200, 200,
EENIEICIOEE - soo0. 300 300,
POINTOOOO G = 400, 400 400,
] POINTO0O0007-= 500, 500 , 500 ,
POINTO0O0O00OS w/ .world
aNO s AVEF 1N T CuT

POINT X Y Z
T POI NTOOOO O3 = 1700 , 10 0 , 100 ,
POINTOOODOA4 = 2 00 , 2 00 , 2 00 ,
POI NTOOUOO®6 = 4 0 0 , 4 0 0 , 4 00 ,
N POI NTOOOOT?Y7-= 500 , 500 , 500 ,
MOV I NG T O POINT
NN BEEEE DN BN N N

(b) Step 2: Command execution.
Press the MOVE key while pressing the enable switch, and the robot moves
to the teach point in synchronism. When the robot has reached the teach
point, the system returns to the previous display.
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(3) Cautions

This function is useful when you set the next teach point based on the current
teach point. If you have released the MOVE key or enable switch while the
robot was moving, or if you have pressed the FEED HOLD key, the robot will
decelerate and stop.

If the FEED HOLD key is canceled while you were pressing the MOVE key in
the feed hold mode, the robot will resume an operation.
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5.2.14 Cut of Positional Data [CUT]

(1) Function
Cuts multiple positional data simultaneously.

(2) Procedures
Assume that you are going to cut the positional data of "POINT00004" ~
"POINT00005".

(a) Step 1: Command selection.
Move the main cursor to "POINT00004" and press the NEXT key repeatedly
until [CUT] is displayed in the command menu.

POINT X Y Z
0 POINTOOODOZ33-= 100 , 100 , 1700 ,
NGOG - 200, 200, 200
POI NTOOUO OO OS5 -= 300, 300 300,
POINTOOODO®G6 = 4 0 0 , 4 00 4 0 0 ,
d POINTOOOOT?7-= 50 0 , 500 , 500 ,
POINTOOOT O¥4 w / wor |l d
NN OS AV F I'|N T CuUT

Press [CUT], and the entire data at the main cursor position is displayed in a
reversed image to indicate that it is selected. The display is as shown below.

|«
o

The entire data selected is displayed inversely.

STE 80720
-5-31 -



TSBOOOseries Robot Controller

Keys operative in this mode and their operations are shown below.

Key

Descriptions

Used to widen the selection range upward.

Used to widen the selection range downward.

[ALT]+{1]

Used to widen the selection range upward on the screen
basis.

[ALT]+[{]

Used to widen the selection range downward on the screen
basis.

ESC

Cancels the range selection and returns the system to the
positional data directory display mode.

Operation of the command menu is shown below.

Menu

Descriptions

[CUT]

Used to save the data in the selection range in the cut buffer and
delete that data.

(b) Step 2: Cut.
Move the main cursor by means of the | key to change the selection range.
The following display then appears.

POINT X Y z
T POINTOOOOS3-= 100 , 100 , 100 ,
PO I/NTI0OO0/0/0 4 = 200 , 2 00/, 200 ,
PO IINTOO|O|0 5 = 300, 300/, 300,
POINTOOOTO®6 = 400, 400, 400,
! POINTO0O0O0OT7= 500 , 500, 500,
POINTOOOQ OS5 w/ .worl d
A B =® =H  NcuT N
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Press [CUT] to cut the selected data at once. The display changes over as
shown below.

PO INT X Y z
T POINTOOOOS3-= 100 , 100 , 100 ,
DD - <00, 400, 400,
POINTOOOOZ7 = 500 , 500 500 ,
POINTOOOOS-= 0 , 0 0 ,
Il POINTOOOO® 9-= 0, 0, 0,
POINTOOOTOG® w/ .world
3N OSAVIMF || N CUT

(3) Caution
When this cut function is used, cut data can be saved in the cut buffer and
pasted at another position by means of the paste function stated in the next
paragraph.
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5.2.15 Paste of Positional Data [PASTE]

(1) Function
Pastes multiple positional data cut by the cut function at another position.

(2) Procedures
Assume that you are going to paste the cut data (POINT00004 ~ POINTO00005)
after "POINT00007."

(a) Step 1: Command selection.
Move the main cursor to "POINT0O0007" and press the NEXT key repeatedly
until [PASTE] is displayed in the command menu.

PO INT X Y z

T POINTOOOOS3-= 100 , 100 , 100 ,
POINTOOOOG®BG6 = 400, 400 , 400,
PO IINT0O0O0[0 7 500, 500 500,
POINTOOOOS-= 0 , 0 0 ,

Il POINTOOOO® 9-= 0, 0 0,

POINTOOOO77 w/ .world

<HCEID BN B B BN B

(b) Step 2: Paste.
Press [PASTE], and the cut data is pasted. The display is as shown below.

POINT X Y z

0 POI NTOOOO O3 3-= 100 , 100 , 100 ,

POINTOOOOG®6 = 4 0 0 , 4 00 , 4 0 0 ,

PO I/NT/0oolofo 7] 500 , 500 500,

POI NTOOO OO OA4 = 200, 200 200,
{ POI NTOOO OO OS5 -= 300, 300, 300,
POINTOOOO?7 w/ .wor |l d
FENCEIE BN B B s b
(3) Caution

Cut data can be pasted under the main cursor.

STE 80720

~5-34 —



TSBOOOseries Robot Controller OPERATOR’'S MANUAL

5.2.16 Move to Teach Point [BYPAS]

When moving directly to the teach point using the M-TO (Move to Teach Point)
function, there is a danger of interference with the workpiece along the path. To
prevent this, the BYPASS function retracts the hand in the +Z direction (upward
direction), moves to the space above the target position, and then moves to the
target position.

(1) Parameter settings

[U23] Bypass function parameter

{ Function enable SW (0:Disable, 1:M-to & Bypass,
2:Bypass ) <O

=1

{ Retract position } «®@

=0.0 0.0 200.0 0.0 0.0 0.0

{ Z Axis offset parameter } «®

=0.0 0.0

® BYPASS function Enable/Disable setting
{ Function enable SW }
=1
0: M-TO/BYPASS disable
1: M-TO/BYPASS enable
2: M-TO disable/BYPASS enable

P1 PO

—

© Retract position parameter (for SCARA robot)
{ Retract position }

=0.0 0.0 [200.0 0.0 0.0 0.0

In the SCARA robot, the third value is entered as the absolute position. The
other values are invalid even if they are defined.
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® Z-axis offset parameter (for LCDR)
{ Z Axis offset parameter }
=0.0 0.0

This parameter is for the LCDR (glass transfer robot).

(2) Screen description
Note that the command keys displayed during data editing vary depending on
the user parameter setting values.

® When [BYPASS function Enable/Disable setting] [U23] parameter = 0

POINT X Y z
= 100, 100, 100,
POI NTOOUO OO OH4 = 2 00, 2 00, 2 00,
POI NTJ55555 300, 300, 300,
POINTOOO OO OF®6 = 4 00, 4 0 0, 4 0 0,
JPOINTO0O0O0O07 = 500, 500, 50 0,
3 0. 123 w/ .world
*IM-TQ] is displayed in the function menu.

® When [BYPASS function Enable/Disable setting] [U23] parameter = 1

POINT X Y z
= 100, 100, 100,
POI NTOOO OO OA4 = 2 00, 2 00, 2 00,
POI NTJ55555 300, 300, 300,
POI NTOOO OO OG®6 = 4 00, 4 00, 4 0 0,
JPOINTO0O0O0O07 = 500, 500, 50 0,
300 .123 w/ .world
*IM-TO] and [BYPASS] are displayed in the function menu.
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® When [BYPASS function Enable/Disable setting] [U23] parameter = 2

POINT X Y Z

B0 ~NToloolo: EEEEEENEN 100, 100,
POINTOOOO 4 = 200, 200, 200,
POINTS55555 = 300, 300, 300,
POINTOOO0OOG®G6 = 400, 400, 400,
lPOINTOO0O0O07 = 500, 500, 50 0,
300 .123 w/ .world

S|A V E| P R|G| TEACHJM—-TO BY PASH>

*IBYPASS] is displayed in the function menu.

(3) Procedures
® Use the cursor keys to select the point data where you want to perform the
bypass operation.

PO INT X Y z

TPOINTO00003 = 100, 100, 100,
POINTO0O000O4 = 200, 200, 200,
PoINT55555 =K 300, 300,
POINTO000O0G6 = 400, 400, 400,
JPOINTO00007 = 500, 500, 50 0,
300.123 w/ . .world

© Press [BYPAS] to display the message "BY_MOVING TO POINT!".

® While holding down the enable switch of the teach pendant, press the MOVE
key to perform the operations (P0) - (POa) - (P1b) = (P1) as shown in the
figure below. (The PASS operation is not performed in each operation range.)
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TOSHIES MMACHIME

A) Retraction movement from current position PO to POa: Move at PO orientation
(CONFIG)

B) Move parallel and rotate from position POa to P1a: Move at P1 orientation
(CONFIG)
C) Thrust movement from position P1a to P1: Move at P1 orientation (CONFIG)

@ When the MOVE key or enable switch is released, the robot stops temporarily.

® Press the enable switch + MOVE key again to restart the remaining bypass
operation.

® Press the ESC key to end the bypass function.
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5.3 Detailed Positional Data Display Mode

The detailed positional data directory display mode displays one (1) positional data
on the full screen. In this mode, it is possible to add, delete, and edit the positional
data.

An example of display is given below.

PIO I N/T 0/00/0]5 [ 5/ 10 ]
X 300.000 CONFIG:FREE

Y : 300.000

zZ 300.000

C : 300.000

T : 300.000

POINTO0O0OOOSHS w/ .wor | d

S|A V E| PRIG,| DIR TRANSHEEPYLD >

Each time the NEXT key is pressed, the menu is changed over as follows:

N/OSAVEMF IIND TEACHJM - TO >

An inversely displayed section in the data is called the "main cursor" which
indicates that this data is selected for editing.

For the data of [nnnn/mmmm] displayed on the 1st line, "nnnn" signifies the
number of order where it is defined in a selected coordinate system.

"mmmm" represents the total number of positional data in a selected coordinate
system.

Data following "w/" on the right side of the command line identifies the coordinate
data to which the selected positional data belongs.
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Keys operative in this mode and their operations are shown below.

Key Descriptions

Used to move the main cursor to each data in the order of
[Name « X« Y « Z « C « T « config « Name].

Used to move the main cursor to each data in the order of
[Name > X—>Y > Z —> C > T — config —» Name].

Used to display detailed positional data in a coordinate system
-ALT +..
< defined before.

Used to display detailed positional data in a coordinate system
-ALT +..
= defined after.

ALTI+[T Used to display the defined detailed positional data before
current positional data.
+ Used to display the defined detailed positional data after

current positional data.

INS Used to create a new positional data just after a current
positional data.

+[BS] Used to delete a current positional data and display in detail
the positional data defined next.

Used to edit a data indicated by the main cursor.
NEXT Used to toggle the menu (resulting in the next menu).

[ALT]+[NEXT] |Used to toggle the menu (resulting in the previous menu).
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Operations of each command menu are shown below.

Menu Descriptions
[SAVE] Used to save a data and quit the data editor.
[PRG] Used to select the program editor display. If the data editor was

started up, however, the display will not change over.

[DIR] Used to select the positional data directory display. For details,
see Para. 5.2.

[TRANS] Used to select the coordinate data editor display. For details,
see Para. 5.4.

[PLOAD] Used to select the load data editor display. For details, see

Para. 5.6.
[NOSAV] Used to quit the editor without saving data. All changed data are
aborted.
[FIND] Used to select the position name search mode.
[TEACH] Used to teach a current position of the robot in a positional data

indicated by the main cursor.

[M-TO] Used to move the robot to a position indicated by the main cursor.

Each menu of [SAVE], [NOSAV], [PRG], [TRANS], [PLOAD], [FIND], [TEACH] and
[M-TQ] is the same as in the positional data directory display mode and is not
described in this paragraph.
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5.3.1

(a)

Editing of Detailed Positional Data Name

Function
Edits a positional data name.

Procedures

When you press the EXE key while the main cursor is located at the position
name, you can edit the position name.

In the example below, assume that you are going to change the name of
"POINTO00005" to "POINT55555."

Step 1:
Move the main cursor to the data name by means of the cursor keys (T, 1),
and the following display appears.

Data selection.

Press the EXE key, and the following display is called.

displayed on the command line.)

PIO I N/T 0|0 0/0]5 [ 5/ 10 ]
X 300.000 CONFIG:FREE

Y 300.000

z : 300.000

C : 300.000

T 300.000

POINTO00O00O0S5 w/ .world

S|A V E| P R|G D IR RANSPYLD >

(The cursor is

PlO I N/T 0|0 o0/0]|5 [ 5 / 1.0 ]
X 300.000 CONFIG:FREE

Y 300.000

zZ 300.000

C : 300.000

T : 300 .000

POINTOOOGOS5 _ w/ .world

S|A V E| PRIG| D IR RANSHEIPYLD >

Current data is displayed as the initial value on the command line.

The cursor on the command line is displayed next to the initially displayed
name, and you can edit the data.

When the cursor is shown by the mark "®", the replace mode takes effect.
When the cursor is shown by the mark "_", the insert mode is effective.
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(b) Step 2: Data editing.
Enter a desired name to the command line, using alphanumeric keys, — key,
and < key. Then the following display appears.

PIO I N/T 0/00/0]5 [ 5/ 10 ]
X 300.000 CONFIG:FREE

Y : 300.000

zZ 300.000

C : 300.000

T : 300.000

POINTS55555 _ w/ .wor |l d

S|A V E| PRIG| D IR TRANSHEIPYLD >

Keys operative in this mode and their operations are shown below.

Descriptions

Used to move the cursor left on the command line.

Used to move the cursor right on the command line.

e

Used to input characters on the command line.

Alphabet

Used to change current position name to an entered one.
The system returns to the detailed positional data display
mode with the cursor moved to the X-data area.

m
H
m

Used to select the insert or replace mode for the command
line.
Used to delete one (1) character just before the cursor position
on the command line.
+[BS] Used to delete one (1) character at the cursor position on the
command line.
ESC This function works in a different manner according to the

presence or absence of input character(s).

Presence of input character(s): All input character(s) on the
command line are cleared.

Absence of input character(s): The system returns to the
detailed positional data directory display.
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Press the EXE key, and the position name is replaced by the newly specified
name. The following display appears.

POINT55555 [ 5 / 10 ]
X ENJOENEEI CONF I G: FREE

Y 300.000

z 300.000

C : 300.000

T . 300.000

300.000 w/ .world

The main cursor moves to the X data area.

+ If the input name is illegal, a message saying "ILLEGAL NAME" is displayed
on the command line and no data is changed.

+ If the specified name already exists, a message of "DUPLICATE NAME" is

displayed on the command line and no data is changed.
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5.3.2  Editing of Detailed Positional Data Element

(1) Function
Used to edit a position element.

(2) Procedures
When you press the EXE key while the main cursor is located at each position
element, you can edit that data.
In the example below, assume that you are going to change the X data from
"300.000" to "100".

(a) Step 1: Data selection.
Move the main cursor to the data you wish to edit by means of the cursor
keys (T, 1), and the following display appears.

POINTOO0OOOS [ 5 / 10 ]
X ENJOENEEI CONF | G: FREE

Y 300.000

Z : 300 .000

C 300.000

T . 300.000

300.000 w/ .world

Press the EXE key, and the following display is called. (The cursor is
displayed on the command line.)

POINTOOOOSHS [ 5 / 10 ]
X IRl CONF | G: FREE

Y 300.000

Z 300.000

C 300.000

T : 300.000

300 .000 _ w/ .worl d

« Current data is displayed as the initial value on the command line.

* The cursor on the command line is displayed next to the initially displayed
name, and you can edit the data.

*  When the cursor is shown by the mark "®", the replace mode takes effect.
When the cursor is shown by the mark "_", the insert mode is effective.
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Keys operative in this mode and their operations are shown below.

Key Descriptions

Used to move the cursor left on the command line.

Used to move the cursor right on the command line.
[Numerall

Used to input characters on the command line.

Used to change current position element to an entered one.
The system returns to the detailed position directory display
mode with the main cursor moved to the next data area.

Used to select the insert or replace mode for the command
line.
Used to delete one (1) character just before the cursor position

on the command line.

ALT|+[BS] Used to delete one (1) character at the cursor position on the
command line.

ESC This function works in a different manner according to the
presence or absence of input character(s).

Presence of input character(s): All input character(s) on the
command line are cleared.

Absence of input character(s): The system returns to the
detailed positional data directory display.

(b) Step 2: Data editing.
Enter a value you want to change into the command line using alphanumeric
keys, — key, or < key.

POINTOOOOSHS [ 5 / 10 ]
X IRl CONF | G: FREE

Y 300.000

zZ 300.000

C 300.000

T : 300.000

100 _ w/ .wor |l d
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Press the EXE key, and the data is changed to the newly entered data. The
system returns to the detailed positional data display mode, and main cursor
moves to the next data area. The following display appears.

POI NTOOOT OS5 [ 5 / 10 ]
X 100 .000O0 CONF I G: FREE

v . IR

Z 300 .000

C : 300 .000

T 300.000

300.000 w/ .worl d

(3) Caution
When the CONFIG data is edited, only the first character of the data can be
edited.
The relationship between the input character and the set value is shown below.

Input character Set value
ForO FREE
Ror 1 RIGHTY
Lor2 LEFTY
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5.3.3 Call of Positional Data Directory Display [DIR]

(1) Function
Displays the positional data directory display.

(2) Procedures

(a) Step 1: Command selection.
Select the data display mode as shown below (i.e., the cursor is not present
on the command line).

PIO I N/T 0/00/0]5 [ 5/ 10 ]
X 300.000 CONFIG:FREE

Y 300.000

z : 300.000

C : 300.000

T 300.000

POINTO00O00O0S5 w/ .world

Press [DIR] and the following directory display is called.

POINT X Y z
T POINTO0OOOOS3-= 100 100 , 100
POINTOOOTO O#4-= 200 200 , 200
[P 0 1IN T 0 000 5 EEEENERE 300 300
POINTOOOOG®6 = 400 400 400
l POINTOOOOT7 = 500 500 , 500
POI NTOOOTU OS5 w/ .wor | d
S|A V E| PRIG| FULL TRANSHEPYLD >

For details of operations to be done on the detailed display, see Para. 5.2.
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5.4 Coordinate Data Directory Display Mode

The coordinate data directory display mode displays one (1) coordinate on one (1)
line at a time. In this mode, it is possible to add and delete the coordinate data.
An example of display is given below.

TRANS SELECTI ON [ 3/ 11 ]
wor |l d 10

w TRANSOOOGO1 0
TRANSOOOO2 | 5]

t TRANSOOOTOS3 0

l TRANSOOOOA4 4

TRANSOOOO?2

Each time the NEXT key is pressed, the menu is changed over as follows:

NIOS AV FI ND CUT PASTE

An inversely displayed section in the data is called the "main cursor" which
indicates that this data is selected for editing.

Symbol "T" shown in the 1st column signifies that there is coordinate data before
the top data.

Symbol "\" shown in the 1st column signifies that there is coordinate data after
the final data.

Alphabet "t" displayed in the 1st column represents that the coordinate data on
the same line is based on the tool coordinate system.

Alphabet "w" displayed in the 1st column represents that the coordinate data on
the same line is based on the work coordinate system.

On the right side of the coordinate name, the number of positional data belonging
to that coordinate is displayed.

Regarding the data of [nnnn/mmmm] on the 1st line, "nnnn" identifies the
selected coordinate index, and "mmmm" the number of coordinate data.
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Keys operative in this mode and their operations are shown below.

Key Descriptions
Used to move the main cursor up. If the main cursor is
located on the top line of screen, the screen scrolls down.
Used to move the main cursor down. If the main cursor is
located on the last line of screen, the screen scrolls up.
+ Used to move the main cursor up on the screen basis.
+ Used to move the main cursor down on the screen basis.
INS Used to create a new coordinate data.

+[BS] Used to delete a coordinate data indicated by the main cursor.
All positional data contained this coordinate are also deleted.

The system proceeds to the detailed coordinate display where
you can edit a coordinate data indicated by the main cursor.

NEXT Used to toggle the menu (resulting in the next menu).

[ALT]+[NEXT] |Used to toggle the menu (resulting in the previous menu).
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Operations of each menu are shown below.

Menu Descriptions

[SAVE] Used to save a data and quit the data editor.

[PRG] Used to select the program editor display. If the data editor was
started up, however, the display will not change over.

[PYLD] Used to select the load data editor display.

[WORK] Used to select the positional data directory display where you can
edit a positional data belonging to a coordinate system indicated
by the main cursor.

[TOOL] Used to specify the tool coordinate system for a coordinate
system indicated by the cursor, and cancel the designation.

[NOSAV] Used to quit the editor without saving data. All changed data are
aborted.

[FIND] Used to search a coordinate name.
[CUT] Used to select the range select mode.

[PASTE] Used to paste the contents saved in the cut buffer (i.e., data
deleted by the previous cut menu) after a positional data indicated
by the main cursor to clear the cut buffer.

Each menu of [SAVE], [NOSAV] and [PRG] is the same as in the positional data
directory display mode and is not described in this paragraph.
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5.4.1  Addition of New Coordinate Data (INS)

(1) Function
Adds a new coordinate data.

(2) Procedures
Assume that you are going to add a new coordinate data ("TRANS00020") just
after "TRANS00002."

(a) Step 1: Selection of position to add new coordinate data
Move the main cursor to "TRANS00002" using the T key or { key, and the
following display is called.

TRANS SELECTION [
.world
w TRANSO0O000O1
t TRANSO0O00O0S3
!l TRANSO00O0O04
TRANSO0O0O00O0?2
S AV|E PRG PlYLD WO R K TOOL >

=W
O |~

(b) Step 2: Name input.
Press the INS key, and the display changes as shown below with the name
input mode selected. (The cursor is displayed on the command line.)

TRANS SELECTION [ 4 12 ]
.wor | d 10

w TRANSOOOGO 1 0
TRANSO0OOOO2 5

t TRANSO0OO0OOOS3 0

__SAVE\ PRIG| PYLD W O R K TOOL >
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Enter "TRANS00020" and press the EXE key. The display changes as

follows:

TRANS SELECTI ON [ 4 |/ 1 2 ]
wor | d 10

w TRANSOOOO1 0
TRANSOOOO?2 5
TRANS00020 | 0

t TRANSOOOOS 0

TRANSOOO2PO

(3) Cautions
» For the newly added coordinate data, zero (0) is set for all elements.
* A data is added to just below the main cursor.
* When you have pressed the ESC key without specifying the name, addition of
the new data is canceled and the system returns.
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5.4.2

Deletion of Coordinate Data (ALT + BS)

Function
Deletes a coordinate data.

Procedures

Assume that you are going to delete the data of "TRANS00002".

(a) Step 1: Data selection.

Move the main cursor to "TRANS00002", and the following display is called.

TRANS SELECTI ON [ 3/ 11 ]
wor | d 10

w TRANSOOOGO1 0
TRANSOOOO2 | 5]

t TRANSOOOTOS3 0

l TRANSOOOOA4 4

TRANSOOOO?2

(b) Step 2: Delete.

Press the ALT and BS keys at the same time, and the following display
appears with the specified data deleted.

TRANS SELECTI ON [ 3/ 10 ]
.wor | d 10

w TRANSOOOTD O 1 0

T RANSOOOO3 | 0
TRANSOOOTO4 4

Il TRANSOO0OOOS 5

TRANSOOOOS3

(3) Cautions

When a coordinate data is deleted, all positional data belong to that coordinate
system are also deleted.

Different from the [CUT] function, you cannot undo a data deleted by this
operation.

A world coordinate cannot be deleted.

A coordinate selected as the tool or work coordinate cannot be deleted.
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5.4.3 Call of Detailed Coordinate Data Display

(1) Function
Displays the detailed coordinate data display.
The elements of coordinate data can be changed in the detailed display only.

(2) Procedures
Assume that you are going to display the data of "TRANS00002" in detail.

(a) Step 1: Data selection.
Move the main cursor to "TRANS00002", and the following display appears.

TRANS SELECTI ON [ 3/ 11 ]
wor | d 10

w TRANSOOOGO1 0
TRANSOO0002 5

t TRANSOOOTOS3 0

l TRANSOOOOA4 4

TRANSOOOO?2

Press the EXE key and the following detailed display is called.

TIR AN|/S 0|0 0[0/2 [ 3/ 11 ]

X 500 .000
Y : 0.000
Z : 0 00O
C 0 00O

TRANSOOODO?2
EA

S|A V E| T C HED | R W O R K FIND >

(3) Cautions
A world coordinate cannot be edited.

« A coordinate selected as the tool coordinate or work coordinate cannot be
edited.

For details of operations to be done on the detailed display, see Para. 5.5.
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5.4.4 Call of Load Data Directory Display [PYLD]

(1) Function
Calls the load data directory display.

(2) Procedures

(a) Step 1: Command selection.
Select the data display mode as shown below (i.e., the cursor is not present
on the command line).

TRANS SELECT I ON [ 3/ 11 ]
wor | d 10

w TRANSO0OO0OGOH1 0
TRANSOO0002 | 5

t TRANSOOOOS3 0

! TRANSOOOTO#4 4

TRANSO0O0OO?2
Press [PYLD], and the following load data directory display appears.

LOAD WE I GHT OFFSET

Lo A D 00000 1 EEEEEICIENCICIN 100 .000
LOADOOOOO 2 = 10 .000, 0.000
LOADOOOOTO O3 1700 .000, 0.000
LOADOOOOO 4 200 .000, 0.000

! LOADOOOOOS5 = 50.000, 0.000

LOADOOOOGO 3

(3) Caution

On the load data directory display, the main cursor indicates the position of the
data displayed before. At initial display, the data are displayed from the
beginning.

For details of operations to be done on the load data display, see Para. 5.6.
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5.4.5

Setting of Work Coordinate System (Call of Positional Data Directory Display)
[WORK]

Function
Sets a specified coordinate in the work coordinate system and calls the
directory display of a positional data belonging to that coordinate system.

Procedures
Assume that you are going to set "TRANS00002" in the work coordinate
system and call the relevant positional data directory display.

(a) Step 1: Command selection.

Move the main cursor to "TRANS00002", and the following display appears.

TRANS SELECTI ON [ 3/ 11 ]
wor | d 10

w TRANSOOOGO1 0
TRANSOO0002 5

t TRANSOOOTOS3 0

l TRANSOOOOA4 4

TRANSOOOO?2

Press [WORK], and the data of "TRANS00002" is set in the work coordinate
system with the positional data directory display belonging to the
"TRANSO00002" coordinate system called, as shown below.

POINT X Y z
P 2 = 200, 0, 0
P 3 300, 0, 0,
P 4 = 400, 0, 0,
! P5 = 500 , 0, 0,
P w/ . TRANSO0O0O0O?2
SIAV E P R G FULL T RANS PYLD >
(3) Cautions

If this operation is done for the world coordinate system, setting of the work
coordinate system is canceled.

A coordinate set as the work coordinate is identified by "w" in the 1st column
on the coordinate data directory display.
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546 Setting and Canceling of the Tool Coordinate System [TOOL]

(1) Function
Sets a specified coordinate in the tool coordinate system. If this operation is
done for a coordinate already set as the tool coordinate, setting of the tool
coordinate system is canceled.

(2) Procedures
Assume that you are going to set "TRANS00002" in the tool coordinate system.

(a) Step 1: Command selection.
Move the main cursor to "TRANS00002", and the following display appears.

TRANS SELECTI ON [ 3/ 11 ]
wor | d 10

w TRANSOOOGO1 0
TRANSOO0002 5

t TRANSOOOTOS3 0

l TRANSOOOOA4 4

TRANSOOOO?2

Press [TOOL], and the data of "TRANS00002" is set in the tool coordinate
system and the following display appears.

TRANS SELECTI ON [ 3/ 11 ]
.wor | d 10

w TRANSOOOTD O 1 0

T RANSOOOO2 | 5
TRANSOOOOS3 0

Il TRANSOOOO 4 4

TRANSOOOO?2

(3) Cautions
» If another coordinate was already set as the tool coordinate, it is canceled by
this function.
* A coordinate set as the tool coordinate is identified by "t" in the 1st column of
the display.
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5.4.7 Search of Coordinate Data [FIND]

(1) Function
Searches the data bearing the specified coordinate name.

(2) Procedures
Assume that you are going to search the coordinate data named
"TRANS00008."

(a) Step 1: Command selection.
Press the NEXT key repeatedly until [FIND] is displayed in the command
menu.

TRANS SELECTI ON [ 3
.wor | d 1

w TRANSOODO
0]

t
d TRANS
T 0

Press [FIND], and the following display appears.

TRANS SELECTI ON [ 3/ 11 ]
wor | d 10

w TRANSOOOGO1 0
TRANSOO0002 5

t TRANSOOOTOS3 0

l TRANSOOOOA4 4

FIND

(b) Step 2: Data name input.
Enter "TRANSO00008", and the display is changed over as shown below.

TRANS SELECTI ON [ 3/ 11 ]
.wor | d 10

w TRANSOOOTO1 0
TRANSOO0002 | 5

t TRANSOOOOS3 0

Il TRANSOOOO4 4
FIND: TRANSOOOOS 8 _

NN BN N S s
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Keys operative in

this mode and their operations are shown below.

A
@
<

Descriptions

Used to move the cursor left on the command line.

L]

Used to move the cursor right on the command line.

Used to input characters on the command line.
Alphabet
Used to search the specified coordinate name and return the
system to the coordinate data directory display.
Unless the specified data is present, a message saying "Not
found" is displayed on the command line.
Used to select the insert or replace mode for the command
line.
Used to delete one (1) character just before the cursor position

on the command line.

i
—
—
+
&
2

Used to delete one (1) character at the cursor position on the
command line.

ESC

This function works in a different manner according to the
presence or absence of input character(s).

Presence of input character(s): All input character(s) on the
command line are cleared.

Absence of input character(s): The system returns to the
coordinate data directory display.

(c) Step 3: Search.

Press the EXE key, and search for the specified coordinate name starts. If
found, the coordinate data directory is displayed with the specified data at the

head of the screen and the main cursor moved there. The display is as

shown below.

_|

X

>

Z

w
o o=} n
o of=3m
-~ of=}r
o © [l m
— N ©

o O E=sN —

- 5-60 —

STE 80720



TSBOOOseries Robot Controller OPERATOR’'S MANUAL

(3) Cautions
* Unless the specified name exists, the system returns to the previous directory

display with a message of "NOT FOUND" shown on the command line.
* As the search is performed throughout the file, the search start position is

unrelated to the search operation.
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5.4.8 Cut of Coordinate Data [CUT]

(1) Function
Cuts multiple coordinate data simultaneously.

(2) Procedures
Assume that you are going to cut the positional data of "TRANS00001" ~
"TRANS00003".

(a) Step 1: Command selection.
Move the main cursor to "TRANS00001" and press the NEXT key repeatedly
until [CUT] is displayed in the command menu.

TRANS SELECTI ON [ 2/ 11 ]
wor | d 10
TRANSOOO00T | 0
TRANSOO0OOGO?2 5
TRANSOO0OOO3 0

l TRANSOOOOA4 4

TRANSOOOO 1

Press [CUT], and the entire data at the main cursor position is displayed by
reversed image to indicate that it is selected. The display is as shown below.

TRANS SELECTI ON [ 2
1
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(b) Step 2: Range selection.

Move the main cursor by means of the | key or T key to change the selection
range. The following display then appears.

{

TRANS SELECTION [ 4
1

. Wor

/
0
TRNN§QQQ&1 777777777777 0
TRANSI0O0/0[02 5
L T s e

TRANSOOOOA4 4

TRANSOOOOS

The entire data selected is displayed inversely.

Either world coordinate, tool coordinate or work coordinate is not included in
the selection range.

The main cursor indicates the data next to the selection range.

Keys operative in this mode and their operations are shown below.

Key Descriptions

Used to widen the selection range upward.

Used to widen the selection range downward.
ALTI+[T Used to widen the selection range upward on the screen
basis.
ALTI+[1 Used to widen the selection range downward on the screen
basis.

ESC Cancels the range selection and returns the system to the

coordinate data directory display mode.

Operation of each menu is shown below.

Menu Descriptions

[CUT] Used to save the data in the selection range in the cut buffer and
delete that data.
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(c) Step3: Cut.
Press [CUT] to cut the selected data at once. The display changes over as
shown below.

(3) Cautions
+ All positional data belonging to relevant coordinate system are also deleted.
* A world coordinate cannot be selected or deleted.
+ Data set in the tool coordinate system cannot be selected or deleted.
+ Data set in the work coordinate system cannot be selected or deleted.
* When this cut function is used, cut data can be saved in the cut buffer and

pasted at another position by means of the paste function stated in the next
paragraph.
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5.4.9 Paste of Coordinate Data [PASTE]

(1) Function
Pastes multiple coordinate data cut by the cut function at another position.

(2) Procedures
Assume that you are going to paste the cut data (TRANS00001 ~
TRANSO00003) after "TRANS00005."

(@) Step 1: Command selection.
Move the main cursor to "TRANSO00005" and press the NEXT key repeatedly
until [PASTE] is displayed in the soft key menu.

TRANS SELECTION [ 3/ 8 ]
wor |l d 10
TRANSOOODOH4 4
TRANSO00005 | 5
TRANSOOOOG®G 0

! TRANSO0O0O0O7 0

TRANSO0O0OOOS
Press [PASTE], and the cut data is pasted. The display is as shown below.

TRANS SELECTION [ 3/ 11 ]
.wor | d 10
TRANSOOODO 4 4
TRANSOOOOS5 | 5
TRANSOOOO1 0

l/ TRANSO0O0O0O0?2 5

TRANSOOOOS

(3) Cautions
» Cut data can be pasted under the main cursor.
* Positional data belonging to each coordinate data is also pasted.
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5.5 Detailed Coordinate Data Display Mode

The detailed coordinate data display mode displays one (1) coordinate data on the
full screen. In this mode, it is possible to edit the coordinate data name and
element.

An example of display is given below.

X 500

* Aninversely displayed section in the data is called the "main cursor" which
indicates that this data is selected for editing.

+ For the data of [nnnn/mmmm] displayed on the 1st line, "nnnn" signifies the
number of positional data contained in the selected coordinate system.
"mmmm" represents the total number of positional data in all coordinate systems.
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Keys operative in this mode and their operations are shown below.

Key Descriptions

Used to move the main cursor to each data in the order of
[Name « X« Y « Z « C « T « Name].

Used to move the main cursor to each data in the order of
[Name > X—>Y >Z—> C —> T — Name].

ALTI|+[T Used to display the defined detailed coordinate data before
current coordinate data.

ALTI+[ Used to display the defined detailed coordinate data after
current coordinate data.

INS Used to create a new coordinate data.

+[BS] Used to delete a current coordinate data and display in detail
the coordinate data defined next.

Used to edit a data indicated by the main cursor.
NEXT Used to toggle the menu (resulting in the next menu).

[ALT]+[NEXT] |Used to toggle the menu (resulting in the previous menu).

Operations of each menu are shown below.

Menu Descriptions
[SAVE] Used to save a data and quit the data editor.
[TEACH] Used to teach a current position of the robot in a coordinate data
indicated by the main cursor.
[DIR] Used to select the coordinate data directory display.
[WORK] Used to select the positional data directory display where you can

edit a positional data belonging to a coordinate system indicated
by the main cursor.

[FIND] Used to select the coordinate name search mode.

[NOSAV] Used to quit the editor without saving data. All changed data are
aborted.

Each menu of [SAVE] and [NOSAV] is the same as in the positional data directory
display mode and is not described in this paragraph.
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5.5.1  Editing of Coordinate Data Name

(1) Function
Edits a coordinate data name.

(2) Procedures
When you press the EXE key while the main cursor is located at the coordinate
name, you can edit the coordinate name.
In the example below, assume that you are going to change the name of
"TRANS00002" to "TRANS00022."

(a) Step 1: Data selection.
Move the main cursor to "TRANS00002" by means of the cursor keys (T, {)
and the following display appears.

TIRANS000/0]2 [ 3/ 11 ]

X 500 .000

: 0.000
VAR 0 00O
C : 0 00O

Py

T S0O0
E

AN 0
AV E| E/AlCHJED I R W O R K FI1ND >

(0]
— =}
> N

Press the EXE key, and the following display is called. (The cursor is
displayed on the command line.)

TIR AN|/S 0]/0 0[0]2 [ 3/ 11 ]

X 500 .000
Y : 0.000
Z : 0 00O
C 0 00O

TRANSOOO _

02
S|A V E| TEA|/CHJED I R W O R K FI1ND >

« Current data is displayed as the initial value on the command line.

* The cursor on the command line is displayed next to the initially displayed
name, and you can edit the data.

*  When the cursor is shown by the mark "®", the replace mode takes effect.
When the cursor is shown by the mark "_", the insert mode is effective.
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(b) Step 2: Data name input.
Enter a desired name to the command line, using alphanumeric keys, — key,
and < key. Then the following display appears.

T/IR ANS 0/00/0]2 [ 3/ 11 ]
X 500 .000
Y 0.000
z 0.000
C 0.000

T 0

AN 2 2
AV E| E/AlCHJED I R W O R K FI1ND >

Keys operative in this mode and their operations are shown below.

Py

w

Ul
o

— =}

Descriptions

Used to move the cursor left on the command line.

Used to move the cursor right on the command line.

e

Used to input characters on the command line.

Alphabet

Used to change current coordinate name to an entered one.
The system returns to the detailed coordinate data display
mode with the cursor moved to the X-data area.

m
H
m

Used to select the insert or replace mode for the command
line.
Used to delete one (1) character just before the cursor position
on the command line.
+[BS] Used to delete one (1) character at the cursor position on the
command line.
ESC This function works in a different manner according to the

presence or absence of input character(s).

Presence of input character(s): All input character(s) on the
command line are cleared.

Absence of input character(s): The system returns to the
detailed coordinate data directory display.
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Press the EXE key, and the coordinate name is replaced by the newly
specified name. The following display appears.

The main cursor moves to the X data area. If the input name is illegal, a
message saying "ILLEGAL NAME" is displayed on the command line and no
data is changed. If the specified name already exists, a message of
"DUPLICATE NAME" is displayed on the command line and no data is
changed.
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5.5.2

Editing of Coordinate Element

Function
Used to edit a coordinate element.

Procedures

When you press the EXE key while the main cursor is located at each
coordinate element, you can edit that data.

In the example below, assume that you are going to change the X data from
"500.000" to "100".

(a) Step 1: Data selection.

Move the main cursor to the data you wish to edit by means of the cursor
keys (T, 1), and the following display appears.

RANSOOOO?2 [ 3/ 11 ]
: 0.000
0.000
0.000
5 00O

Press the EXE key, and the following display is called. (The cursor is
displayed on the command line.)

O N < X|H
© o off=)o

0

RANSDO
50

O O O =3 O
O O O E=mIN
O O O [=)

5

w

0.000 _
AV E| TEACHJED I R W O R K FI1ND >

Current data is displayed as the initial value on the command line.

The cursor on the command line is displayed next to the initially displayed
data, and you can edit the data.

When the cursor is shown by the mark "®", the replace mode takes effect.
When the cursor is shown by the mark "_", the insert mode is effective.
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(b) Step 2: Datainput.
Enter a desired value to the command line, using alphanumeric keys, — key,
and < key. Then the following display appears.

R AN

O N < X[+
[N \»
o =
oo ofE)o
oo ofE)o
coc o=~
o o oS

o

1 _

0
AV E| TEAICHJED I R W O R K FI1ND >

Keys operative in this mode and their operations are shown below.

w

Descriptions

Used to move the cursor left on the command line.

Used to move the cursor right on the command line.

e

Used to input characters on the command line.

]
[+]
[1]

Used to change current coordinate element to an entered one.
The system returns to the display mode with the main cursor
moved to the next data area.

Used to select the insert or replace mode for the command
line.

Used to delete one (1) character just before the cursor position
on the command line.
+[BS] Used to delete one (1) character at the cursor position on the
command line.
ESC This function works in a different manner according to the

presence or absence of input character(s).

Presence of input character(s): All input character(s) on the
command line are cleared.

Absence of input character(s): The system returns to the
detailed coordinate data directory display.
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Press the EXE key, and the coordinate element is replaced by the newly
specified data. The system returns to the detailed coordinate data directory
display mode with the main cursor moved to the next data area. The display
is as shown below.

S|A V E| TEAICHJED I R W O R K FI1ND >
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5.5.3 Teaching of Coordinate Data [TEACH]

(1) Function
Guides the robot tool tip to the teach point, then registers the current position
coordinate data of the robot in the coordinate data indicated by the main cursor.

(2) Procedures
Assume that you are going to teach the current position coordinate data of the
robot in the coordinate data of "TRANS00002."

(a) Step 1: Command selection
Call the detailed coordinate data display of "TRANS00002."

TIRANS 00002 [ 3/ 11 ]

X 500 .000

: 0.000
VAR 0 00O
C 0 00O

Press [TEACH)], and the display as shown below appears.

TIR AN|/S 0|0 0[0]2 [ 3/ 11 ]

X 500 .000
Y : 0.000
Z 0.000
C 0.000

TRANSOOODO?2

Teaching of coordinate data comes in the following two (2) types.

1. 1-point teaching mode in which the origin and direction are taught at the
same time.

2. 3-point teaching mode in which the origin and direction are taught
separately in three (3) steps.

Select a desired teaching mode now.
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The key operative in this mode and its operation are shown below.

Key Descriptions
ESC Used to cancel the detailed coordinate teaching mode and
return the system to the detailed display.

Operations of each menu are shown below.

Menu Descriptions
[1PNT] Used to select the 1-point teaching mode.
[2PNT] Used to select the 2-point teaching mode.

A. 1-point teaching mode

(b) Step 2: Selection of 1-point teaching mode
Press [1PNT], and the following display appears.

TIR AN|/S 0/0 0|02 [

X 500 .000
Y : 0.000
VAR 0.000
C 0.000

1p—teach

/| Coordinate:

(c) Step 3: Coordinate data register.
Guide the robot tool tip to the teach point and set the direction of the tool
coordinate to the direction of the coordinate you wish to teach.

Keys operative in this mode and their operations are shown below.

Key Descriptions
Used to register the current position of the robot as the
coordinate data.
ESC Used to cancel the 1-point teaching mode and return the
system to the teaching mode select display.
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& CAUTION

In principle, the teaching operation should be performed outside the dangerous
area of the robot. If it should be performed inevitably within the dangerous area,
strictly observe the following matters.

(1) The teaching operation should always be performed by two (2) persons. One
person performs the job and the other person watches outside the dangerous
area. Also, both persons should try to prevent mis-operation with each other.

(2) The operator should do the job in an attitude ready to press the EMERGENCY
stop pushbutton switch at any time. Also, he should perform the job at a
position from which he can evacuate immediately at the time of emergency
after confirming the robot working range and shields nearby.

(3) The supervisor should keep watch on the job at a position where he can see
the entire robot system and operate the EMERGENCY stop pushbutton switch
at the time of an emergency. Also, he should keep anyone from entering the
dangerous area.

Press the EXE key, and the current position of the robot is registered as the
coordinate data.
For instance, when the current position of the robot is,

X 100.000
Y 100.000
Z 100.000

the display is as shown below.

T/IR AN/S 0/00/0]2 [ 3/ 11 ]

X 100 .000

: 100 .000
zZ 100 00O
C 0 00O
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B. 3-point teaching mode

(b) Step 2: Selection of 3-point teaching mode.
Press [3PNT], and the following display appears, where you can teach the
origin.

T/IR ANS 0/00/0]2 [ 3/ 11 ]

X 500 .00
: 0.0
0 .0
0.0

o O O O

Y : 0
Z : 0
C 0

2 p—teach/ origin:

(c) Step 3: Coordinate data register.
Guide the robot tool tip to the origin of the coordinate system you wish to
teach.

Keys operative in this mode and their operations are shown below.

Key Descriptions
Used to register the current position of the robot as the origin
of a new coordinate system.
Used to select the current coordinate data for the origin.
ESC Used to cancel the 2-point teaching mode and return the

system to the teaching mode select display.
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& CAUTION

In principle, the teaching operation should be performed outside the dangerous
area of the robot. If it should be performed inevitably within the dangerous area,
strictly observe the following matters.

(1) The teaching operation should always be performed by two (2) persons. One
person performs the job and the other person watches outside the dangerous
area. Also, both persons should try to prevent mis-operation with each other.

(2) The operator should do the job in an attitude ready to press the EMERGENCY
stop pushbutton switch at any time. Also, he should perform the job at a
position from which he can evacuate immediately at the time of emergency
after confirming the robot working range and shields nearby.

(3) The supervisor should keep watch on the job at a position where he can see
the entire robot system and operate the EMERGENCY stop pushbutton switch
at the time of an emergency. Also, he should keep anyone from entering the
dangerous area.

Press the EXE key or key, and the following display appears.

Assume that you are going to teach the X-axis plus (+) direction on this
display.

00
00
00
00

2 p—teach/ direction

Guide the robot tool tip so that it can be located in the X-axis plus (+) direction
of the coordinate system you wish to teach.
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Keys operative in this mode and their operations are shown below.

Key Descriptions
Used to register a coordinate indicating the X-axis plus (+)

direction, which is located on a straight line connecting the
origin of a new coordinate system as defined by origin setting
with a current position of the robot.

ESC Used to cancel the 2-point teaching mode and return the
system to the teaching mode select display.

Press the EXE key, and the coordinate indicating the X-axis plus (+) direction,
which is located on the straight line connecting the origin of the new
coordinate system as defined by origin setting with the current position of the
robot, is registered.

For instance, when the current coordinates of the robot are,

X 100.000
Y 100.000
z 100.000

the display is as shown below.
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5.6 Load Data Display Mode

The load data display mode displays the mass and center of gravity offset of a load
used to control the gain and acceleration. In this mode, it is possible to add, delete,
and change the load data.

An example of the display is given below.

LOAD WE I GHT OFFSET
0 LOADOOOOOS3-= 100 000, 100 00O
LOADOOOOO 4 200 000 , 0 00O
LOADOOOGOOSG® G 50.000 , 0. 000
{ LOADOOOOOZ7 = 50.000 , 0. 000
LOADOOOOU OS5

Each time the NEXT key is pressed, the menu is changed over as follows:

N OSAVEECUT| PASTE

* Aninversely displayed section in the data is called the "main cursor" which
indicates that this data is selected for editing.

«  Symbol "T" shown in the 1st column signifies that there is load data before the
top data.

«  Symbol "{" shown in the 1st column signifies that there is load data after the final
data.

+ "WEIGHT" represents the mass of a load (in kg).

+ "OFFSET" represents the horizontal length (in mm) between the gravity center of
a load and the tool shaft center.

* The load data should include the tool own load.

STE 80720
—-5-80 -



TSBOOOseries Robot Controller OPERATOR’'S MANUAL

Keys operative in this mode and their operations are shown below.

Key Descriptions
Used to move the main cursor left.
Used to move the main cursor right.
Used to move the main cursor up.
Used to move the main cursor down.
+ Used to move the main cursor up on the screen basis.
+ Used to move the main cursor down on the screen basis.
INS Used to create a new load data just after the main cursor line.
+[BS] Used to delete a load data indicated by the main cursor.
Used to edit a data indicated by the main cursor.
Used to toggle the menu (resulting in the next menu).
[ALT]+[NEXT] |Used to toggle the menu (resulting in the previous menu).
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Operations of each menu are shown below.

Menu Descriptions
[SAVE] Used to save a data and quit the data editor.

(When the data editor was started up from the program editor, the
program editor terminates also.)

[PRG] Used to select the program editor display. If the data editor was
started up, however, the display will not change over.

[TRANS] Used to select the coordinate data display.
[POINT] Used to select the positional data display.

[FIND] Used to search a mode name.

[NOSAV] Used to quit the editor without saving data. All changed data are
aborted.

(When the data editor was started up from the program editor, the
program editor terminates also.)

[CUT] Used to select the range select mode.

[PASTE] Used to paste the contents saved in the cut buffer (i.e., data
deleted by the previous cut menu) after a load data indicated by
the main cursor to clear the cut buffer.

Each menu of [SAVE], [PRG], [FIND], [NOSAV], [CUT] and [PASTE] is the same as
in the positional data directory display mode and is not described in this paragraph.
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5.6.1  Editing of Load Data Name

(1) Function
Edits a load data name.

(2) Procedures
When you press the EXE key while the main cursor is located at the load name,
you can edit the load name.
In the example below, assume that you are going to change the name of
"LOADO000005" to "LOAD000055."

(a) Step 1: Data selection.
Move the main cursor to "LOADO000005" by means of the cursor keys (T, ¥, —,
<), and the following display appears.

LOAD WE I GHT OFFSET
0 LOADOOOOOS3-= 100 000, 100 00O
LOADOOOOO 4 200 000 , 0 00O
LOADOOOOOSG®G 50.000 , 0. 00O
{ LOADOOOOOZ7 = 50.000 , 0. 000
LOADOOOOU OS5

Press the EXE key, and the following display is called. (The cursor is
displayed on the command line.)

LOAD WE I GHT OFFSET
0 LOADOOOOOS3-= 1700 0 0 0 , 1700 000
LOADOOOOO4 200 000, 0 00O
LOADOOOOO OGS 50.000 , 0. 00O
J LOADOOOOOT7-= 50. 000, 0. 000
LOADOOOOGOS5S _

» Current load name is displayed as the initial data on the command line.

* The cursor on the command line is displayed next to the initially displayed
name, and you can edit the data.

*  When the cursor is shown by the mark "®", the replace mode takes effect.
When the cursor is shown by the mark "_", the insert mode is effective.
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(b) Step 2: Data name input.
Enter a desired name to the command line, using alphanumeric keys, — key,
and < key. Then the following display appears.

LOAD WE I GHT OFFSET
0 LOADOOOOOS3-= 100 000, 100 00O
LOADOOOOOZ4 = 200 000 , 0 00O
LOADOOOOO®&®G-= 50.000 , 0. 000
{ LOADOOOOOZ7 = 50.000 , 0. 00O
LOADOOOGOS G5 _

Keys operative in this mode and their operations are shown below.

Descriptions

Used to move the cursor left on the command line.

Used to move the cursor right on the command line.

e

Used to input characters on the command line.

Alphabet

Used to change current load name to an entered one. The
system returns to the load data display mode with the cursor
moved to "WEIGHT".

m
H
m

Used to select the insert or replace mode for the command
line.
Used to delete one (1) character just before the cursor position
on the command line.
+[BS] Used to delete one (1) character at the cursor position on the
command line.
ESC This function works in a different manner according to the

presence or absence of input character(s).

Presence of input character(s): All input character(s) on the
command line are cleared.

Absence of input character(s): The system returns to the
load data display.
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Press the EXE key, and the load name is replaced by the newly specified
name. The following display appears.

LOAD WE I GHT OFFSET
Y LOADOOOOO3 = 100 .000, 100 .000
LOADOOOOO 4 = 200 .000 , 0.000
LoAaDoooo 55 =GR 0.000
LOADOOOOO®6 = 50.000, 0.000
/ LOADOO0O0ODO0OGZ7 = 50.000, 0.000
50 .000

The main cursor moves to the "WEIGHT" data area.

+ If the input name is illegal, a message saying "ILLEGAL NAME" is displayed
on the command line and no data is changed.

+ If the specified name already exists, a message of "DUPLICATE NAME" is

displayed on the command line and no data is changed.
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5.6.2 Editing of Load Data Element

(1) Function
Used to edit a load data element.

(2) Procedures
When you press the EXE key while the main cursor is located at each load
element, you can edit that data.
In the example below, assume that you are going to change the weight data of
"LOADO000005" from "50.000" to "100".

(a) Step 1: Data selection.
Move the main cursor to the data you wish to edit by means of the cursor
keys (T, {, >, <), and the following display appears.

LOAD WE I GHT OFFSET

Y LOADOOOOO 3 = 100 .000, 100 .000

LOADOOOGOO 4 = 200 .000, 0.000

Loapbooo oo s =GR 0.000

LOADOOOOOG®G = 50.000, 0.000

/] LOADO00O0O0O7Y= 50.000, 0.000
50.000

Press the EXE key, and the following display is called. (The cursor is
displayed on the command line.)

LOAD WE I GHT OFFSET

Y LOADOOOOGO3 = 100 .000, 100 .000

LOADOOOGOO 4 = 200 .000 , 0.000

Loabooooo s = NGGGERE 0.000

LOADOOOOOG6 = 50.000, 0.000

/] LOADODO0DO0O0DO7= 50.000, 0.000
50 .000 _

« Current data is displayed as the initial value on the command line.

* The cursor on the command line is displayed next to the initially displayed
data, and you can edit the data.

*  When the cursor is shown by the mark "®", the replace mode takes effect.
When the cursor is shown by the mark "_", the insert mode is effective.
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(b) Step 2: Datainput.
Enter a desired value to the command line, using alphanumeric keys, — key,
and < key. Then the following display appears.

LOAD WE I GHT OFFSET

Y LOADOOOOO3 = 100 .000, 100 .000

LOADOOOOO 4 = 200 .000 , 0.000

LoAaDoooo o5 =GR 0.000

LOADOOOOO®6 = 50.000, 0.000

l LOADOO0O0DO0OG7 = 50.000, 0.000
100 _

Keys operative in this mode and their operations are shown below.

Key Descriptions

Used to move the cursor left on the command line.

Used to move the cursor right on the command line.

B[]

Used to input characters on the command line.

]
[+]
[1]

Used to change current load element to an entered one. The
system returns to the display mode with the main cursor
moved to the next data area.

Used to select the insert or replace mode for the command
line.

Used to delete one (1) character just before the cursor position
on the command line.

+[BS] Used to delete one (1) character at the cursor position on the
command line.

ESC This function works in a different manner according to the

presence or absence of input character(s).

Presence of input character(s): All input character(s) on the
command line are cleared.

Absence of input character(s): The system returns to the
load data display.
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Press the EXE key, and the load element is replaced by the newly specified
data. The system returns to the load data display mode with the main cursor
moved to the next data area. The display is as shown below.

LOAD WE I GHT OFFSET

Y LOADOOOOO 3 = 100 .000, 100 .000

LOADOOOOO 4 = 200 .000, 0.000

LOADOOOOOS5 = NN | 0 . 000

LOADOOOOO®6 = 50.000, 0.000

l LOADOO0O0DO0OG7 = 50.000, 0.000
0.000
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5.6.3  Addition of New Load Data [INS]

(1) Function
Adds new load data.

(2) Procedures
Assume that you are going to add a new load data ("LOADO000010") just after
"LOADO000005."

(a) Step 1: Selection of newly added data position
Move the main cursor to "LOADO000005", and the following display is called.

LOAD WE I GHT OFFSET
0 LOADOOOOOS3-= 100 000, 100 00O
LOADOOOOO 4 200 000 , 0 00O
LOADOOOGOOSG®G 50.000 , 0. 00O
{ LOADOOOOOZ7 = 50.000 , 0. 000
LOADOOOOU OS5

(b) Step 2: Data creation.
Press the INS key, and the display changes as shown below with the name
input mode selected.

LOAD WE I GHT OFFSET
0 LOADOOOOOS3-= 1700 0 0 0 , 1700 000
LOADOOOOO4 200 000, 0 00O
LOADOOOGOO OS5-= 50 000, 0 00O
J LOADOOOOOG®B6-= 50. 000, 0. 000
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Enter a desired name ("LOADO000010" in this example) and press the EXE
key. The display changes as follows:

LOAD WE I GHT OFFSET
Y LOADOOOOO3 = 100 .000, 100 .000
LOADOOOOO 4 = 200 .000, 0.000
LOADOOOOOS5 = 50.000, 0.000
Loaboooo 1o =GR 0.000
lJ LOADOODODOOG = 50.000 , 0.000
0.000

(3) Cautions
* For the newly added load data, zero (0) is set for all elements.
*  When you have pressed the ESC key without specifying the name, addition of
the new data is canceled and the system returns.
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5.6.4 Deletion of Load Data (ALT + BS)

(1) Function
Deletes load data.

(2) Procedures
Assume that you are going to delete the data of "LOADO000005".

(a) Step 1: Delete
Move the main cursor to "LOADO000005", and the following display is called.

LOAD WE I GHT OFFSET
0 LOADOOOOOS3-= 100 000, 100 00O
LOADOOOOO 4 200 000 , 0 00O
LOADOOOGOOSG®G 50.000 , 0. 00O
{ LOADOOOOOZ7 = 50.000 , 0. 000
LOADOOOOU OS5

Press the ALT and BS keys at the same time, and the following display
appears with the specified data deleted.

LOAD WE I GHT OFFSET
0 LOADOOOOOS3-= 1700 0 0 0 , 1700 000
LOADOOOOO 4 200 000, 0 00O
LOADOOOOO?77 50.000 , 0. 000
J LOADOOOOOS8-= 0. 0O00O0, 0. 000
LOADOOOOGOS

(3) Caution
You cannot undo data deleted by this operation.
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5.6.5 Call of Positional Data Directory Display [POINT]

(1) Function
Displays the positional data directory display.

(2) Procedures

(a) Step 1: Command selection.
Select the data display mode as shown below (i.e., the cursor is not present
on the command line).

LOAD WE I GHT OFFSET
0 LOADOOOOOS3-= 100 00O 100 00O
LOADOOOOO 4 200 000 0 00O
LOADOOOGOOSG®G 50.000 0. 00O
{ LOADOOOOOZ7 = 50.000 0. 000
LOADOOOOU OS5

Press [POINT] and the following positional data directory display is called.

POINT X Y Z
POINTOOODO2-= 200 200 , 200
POINTOOODOS3-= 300 300 300
POINTOOODOA4 = 4 00 4 00 4 00

{ POINTOOOQOS5-= 500 , 500 , 500 ,
POINTOOOO1 w/ .worl d

(3) Caution
On the positional data directory display, the main cursor indicates the position
of the data displayed before.

For details of operations to be done on the positional data directory display, see
Para. 5.2.
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5.6.6 Call of Coordinate Data Directory Display [TRANS]

(1) Function
Calls the coordinate data directory display.

(2) Procedures

(a) Step 1: Command selection.
Select the data display mode as shown below (i.e., the cursor is not present
on the command line).

LOAD WE I GHT OFFSET
0 LOADOOOOOS3-= 100 000, 100 00O
LOADOOOOO 4 200 000 , 0 00O
LOADOOOGOOSG®G 50.000 , 0. 00O
{ LOADOOOOOZ7 = 50.000 , 0. 000
LOADOOOOU OS5

Press [TRANS], and the following coordinate data directory display appears.

S|A V E| P R|G| PYLD W O R K TOOL >

(3) Caution
On the coordinate data directory display, the main cursor indicates the position
of the data displayed before.

For details of operations to be done on the coordinate data directory display, see
Para. 5.4.
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Section 6  Test Operation

& DANGER

NEVER enter the dangerous area of the robot during automatic operation. If you
still have to enter the dangerous area, be sure to terminate the automatic operation
and turn the servo power off beforehand.

& CAUTION

1. Make sure that no obstacle stands in the robot working range. If any obstacle
exists, perform automatic operation at a slow speed and make sure that the
robot will not collide with the obstacle at all.

2. If the robot motion becomes abnormal during program execution, press the
EMERGENCY stop pushbutton switch immediately to stop the robot. NEVER
restart the automatic operation until the cause of the abnormality is identified.

3. The speed of automatic operation is initially set at 100% of the maximum robot
speed.

4.  When performing automatic operation after power ON, reset the program for
the automatic operation in advance. If the program is executed continuously,
the robot will collide with the peripheral equipment, resulting in damage of the
equipment and an accident.
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6.1

Selecting Test Operation Mode

(1) Function
Selects the test operation mode where you can execute a program partially or

wholly to verify the program.

(2) Procedu

res

Change over the MODE switch equipped on the control panel to

(@) Step 1. Selection of teaching mode.
"TEACHING."
(

INTERNAL
EXT ]| TEACHING

%,

Select “TEACHING.”

(b) Step 2:

Selection of test operation mode.

When the teaching mode is selected, the test operation display of the
teaching mode is called, as shown below.

MODE: TEACHI NG/ CONT
L :
O: 20%
M: FREE
S: STOP
RESET
EDI T| DED|I THs EL FI LE >

Each time the NEXT key is pressed, the menu is changed as shown below.

Mvope| WovRrDp RESETipo HwatcHll>]

—-6-2 —
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Descriptions on display
[1] MODE: Indicates the currently selected master mode and run mode.

CONT : Continuous operation
CYCLE : Cycle operation

SEG . Segment operation
STEP . Step operation

[2] Right side on the 1stline:  Displays active file name.
[3] L: No. of execution steps

[4] O: Speed override

[5] M: Machine status

FREE . Machine lock OFF status
[6] S: Execution status
RUN A program is currently executed.

STOP RESET : A program is stopped in the initialize mode.

This is the same as the program reset.

STOP RETRY : A program is stopped in the restart mode.

It is restarted from the interrupted motion.

STOP CONT A program is stopped in the continue mode.

It is restarted from the current program step.
[7] Bottom line:  Function key menu display field

[EDIT] Program editing

[DEDIT] Data editing

[SEL] Selection of program to be executed

[RUN] Test operation start

[FILE] File mode

[MODE] Run mode selection

[OVRD] Override setting

[RESET] Reset

[DO] Direct execution

[WATCH] Variable monitor

[STOP] Stop

[BREAK] Interruption

[LDISP] Display of line to be executed
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6.2 Selecting File [SEL]

(1) Function
Selects a file (or program) to be executed.

(2) Procedures

(@) Stepl: Command selection.
Press the function key corresponding to the [SEL] menu. Unless the [SEL]
menu is available, press the NEXT key repeatedly until [SEL] is displayed in

the menu.

MODE: TEACHI NG/ CONT
L
(e} 20 %
M: FREE
S: STOP
RESET

EDI T DEDI THES EL \ FIl L E >

(b) Step 2: Input of file name.
When the file directory is displayed, inversely display and select a desired file
name, using the up and down cursor keys, then press the EXE key.
[NAME] and [TIME] in the menu are used to sort the file directory by name
and time, respectively. To directly enter the file name through the keyboard,
press the [INPUT] function key and input the file name you wish to execute.
If the file name contains an extension, be sure to input the extension also.

FILE SELECT (001 /020)
ABC 257 Feb- 05- 2008
FILEOOGO?2 56 Feb-13-2008
FILEOOTZ1DO 1234 Mar-24-200S8
PICKOO24.PRO 456 Jun-15-2008
TESTPRO 1325 Jul- 12- 2008
TESTPRO

NA M

* If mark * precedes a file name and this file name is inversely displayed on the
file select screen, it is the execution file already selected.
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(c) Step 3: Input through EXE key.

Make sure that your entry is correct, and press the EXE key. Then the
specified file name is displayed in the execution file display field on the 1st
line at the same time that [RUN] is displayed in the menu to indicate that you
can start a test operation.

MODE: TEACHI NG/ CONT TESTPRDO
L :
O : 20 %
M: FREE
S: STOP
RESET
RUN | >

(3) Cautions

Once the execution file has been selected, it remains effective until another
file is selected.

If a compile error has occurred, however, selection of the execution file is
canceled.

When another file has been selected, the execution environment of automatic
operation is reset.

To reset the execution environment without changing the execution file, press
the NEXT key followed by [RESET] and [PROG].
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6.3 Selecting Run Mode [MODE]

(1) Function
Changes over the run mode of automatic operation.

(2) Procedures

(@) Step1l: Command selection.
Press the NEXT key repeatedly until [MODE] is displayed in the menu.
Press the corresponding function key then.

MODE: TEACHI NG/ CONT TESTPRO
L o
O : 20 %
M: FREE
S: STOP
RESET
MODE OVRD RESETIJHMDO WA T CH >
(b) Step 2: Mode selection.
Select a desired run mode from the menu.
MODE: TEACHI NG/ CONT TESTPRO
L :
O : 20 %
M: FREE
S: STOP
RESET
MODE: CYCLE

[CONT] : Repeats program execution continuously.

[CYCLE] : Stops program execution at the end of the program.

[SEG] . Stops program execution just before the next motion command.

[STEP] : Executes a program each time one program step has been
executed.
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(c) Step 3: Input through EXE key.
Make sure that your entry is correct, and press the EXE key. If you have
entered a wrong data, press the ESC key to cancel the entry and select again.
Then the specified run mode is shown on the display.

MODE: TEACHI NG/ CYCLE TESTPRDO
L :
O : 20 %
M: FREE
S: STOP
RESET
MODE OVRD RESET DO WA TCH >

(3) Cautions
* The run mode can be selected even while the program is being executed.
» The execution mode selected is also operative in both the internal automatic
mode and external automatic mode.
* The selected run mode remains valid until another run mode is selected.
» If the stop command is executed in the program, program execution stops,
irrespective of the run mode currently selected.
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6.4 Speed Override [OVRD]

(1) Function
Sets the speed override for automatic operation. This function is useful to
effect an additional override, taking the programmed speed as 100%.

(2) Procedures

(@) Step1l: Command selection.

Press the NEXT key repeatedly until [OVRD] is displayed in the menu.
Press the corresponding function key then.

MODE: TEACHI NG/ CONT TESTPRDO
L :
O : 2 0 %
M: FREE
S: STOP
RESET

(b) Step 2: Input of speed override.
Set an override of 1 ~ 100 on the speed by means of the appropriate function

key.

MODE: TEACHI NG/ CONT TESTPRDO
L :
O : 20 %
M: FREE
S: STOP
RESET

OVERRI DEJ[ 1 - 25] :10

A s B 0o N s B 2o B 25 B

* The maximum override for the teaching mode can be specified by the user

parameter. In the teaching mode, a set value MUST NOT exceed this
maximum value.
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(c) Step 3: Input through EXE key.
Make sure that your entry is correct, and press the EXE key. Then the
specified override value is shown under "O:" on the display.

MODE: TEACHI NG/ CONT TESTPRDO
L :
O : 10 %
M: FREE
S: STOP
RESET

(3) Cautions
* The specified speed override is also operative in both the internal automatic
mode and external automatic mode.
» The selected override remains valid until another override is specified.

(4) Related matter
The speed can be limited by the external signal ("low speed command").
When this happens, the motion speed can be specified by the user parameter.
If the override speed set exceeds this low speed, it is clamped there. The
external signal (low speed command) also takes effect in both the internal
automatic mode and external automatic mode.
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6.5 Executing Program Step [STEP]

(1) Function

Executes a test operation in the STEP mode in which a program is stopped
each time a step has been executed.

(2) Procedures

(@) Step 1. Setting of running conditions.
Set the conditions for executing the file selection and speed override setting.

(b) Step2: Command selection.

Press the NEXT key repeatedly until [MODE] is displayed in the menu.
Press the corresponding function key then.

MODE: TEACHI NG/ CONT TESTPRDO
L
O : 20 %
M: FREE
S: STOP
RESET
MODE OV RPD RESET D O WATC\H p
STE 80720
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(c) Step3: Mode selection.
Select [STEP] from the menu.

MODE: TEACHI NG/ CONT TESTPRO
L :
O : 20 %
M: FREE
S STOP
RESET
MODE: STEP
MconT QcvcLcEfsec Mster M B

(d) Step4: Inputthrough EXE key.

Make sure that your entry is correct, and press the EXE key. The step
operation mode is selected then.

MODE: TEACHI NG/ STEP TESTPRDO

O K L :
O : 20 %
M FREE
S STOP
RESET

MODE OVRD RESET DO WATC\H >

(e) Step5: Execution of RUN.
Select [RUN] from the menu by means of the NEXT key, then press the EXE

key.

MODE: TEACHI NG/ STEP TESTPRDO
L :
O : 2 0%
M FREE
S STOP
CONT

MOV E Al

A= & =B =B =B B
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() Step 6: Execution.
When the program step you wish to execute is displayed in the command
input field, press the EXE key. After executing the displayed step, the
system waits for the next input through the EXE key, displaying the next
program step. Press the EXE key, and the next step is executed.
MODE: TEACHI NG/ STEP TESTPRO
L :
o : 20 %
M: FREE
S: STOP
CONT
MOVE A2

(3) Cautions

To stop the step operation, press the ESC key to quit.

To execute a step in another run mode, select the run mode again.

During step execution, a step to be executed is displayed in the command
filed of the teach pendant.

If a step operation is executed, using a multitask program, tasks are not
changed over.

The TASK command, SWITCH command or any other command related to
the multitask is not executed, either.
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6.6  Startup [RUN]

(1)

Function
Starts a test operation under the predetermined conditions. This function is
used to verify a newly created program and to restart an interrupted program.

(2) Procedures
(@) Step 1. Setting of running conditions.
Set the conditions for executing the file selection, run mode selection speed
override setting.
(b) Step2: Command selection.
Press the NEXT key repeatedly until [RUN] is displayed in the menu. Press
the corresponding function key then.
MODE: TEACHI NG/ CONT TESTPRO
L :
0 20 %
M: FREE
S: STOP
RESET
R UN
EDI T DED| THESEL RUN FI L E| >
STE 80720
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(c) Step 3: Input through EXE key.
Press the EXE key. When program execution has started, the STOP switch
LED on the control panel goes out with the RUN switch LED illuminated.
During the program execution, the display of the teach pendant is as shown
below with "RUN" indicated under "S" (execution status).

MODE: TEACHI NG/ CONT TESTPRDO
L : 17
O : 20 %
M: FREE
S: RUN
MODE OV RD BREAK STOP WA TCH

(3) Cautions
* The RUN switch equipped on the control panel and "startup command"
external control signal are inoperative in the test operation mode.

* To execute a program from the top, execute [RESET] and [PROG] followed
by [RUN].
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6.7 Stop
6.7.1 CYCLE Stop

(1) Function
Selects "CYCLE" for the run mode and stops an automatic operation at the

program end. This function is used to stop the robot after the end of an
operation.

(2) Procedures

(@) Step1l: Command selection.

Press the NEXT key repeatedly until [MODE] is displayed in the menu, and
press the corresponding function key.

MODE: TEACHI NG/ CONT TESTPR

%

W< Oor|o
Zmo ®
m

(b) Step 2: Mode selection.
Select "CYCLE" from the menu.

MODE: TEACHI NG/ CONT TESTPR

%

nw0o0r|o
T T

cC oOnN P
Zmo w
m

MODE: CYCLE
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Input through EXE key.

Make sure that your entry is correct, and press the EXE key. The CYCLE
switch LED equipped on the control panel is illuminated with "CYCLE" shown
under "S" (execution status) on the teach pendant display. When the
program has been executed to the end, the automatic operation stops at the
same time that the RUN switch LED on the control panel goes out with the
STOP switch LED illuminated. Also, "STOP (CONT)" is indicated for "S"
(execution status) on the teach pendant display.

MODE: TEACHI NG/ CYCLE TESTPRDO
L : 215
o : 20 %
M: FREE
S: STOP
CONT
EDI T DEDI TS EL R UJN FIl L E >
(3) Cautions

The "cycle stop" external control signal are inoperative in the cycle operation
mode.

The SCOL program execution unit pre-reads up to four (4) motion commands.
Therefore, the program may be executed successively by up to three (3)
cycles according to the cycle stop timing or the active program contents.

STE 80720
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6.7.2

(1)

(2)

(a) Step 1:

STOP

Function

Stops an automatic operation when the active command has been executed.
This function is used for normal stop operations.

Procedures

Input of STOP.
Press the STOP switch.

Press the function key corresponding to the [STOP]
menu.

Control panel:
Teach pendant:

M

ODE: TEACHI NG/ CONT TESTPRDO

L : 17
20 %
FREE

O
M :
S R UN

MODE OVRD BREAK STOP WA TICH

The STOP switch LED on the control panel is illuminated. When the
currently executed command has completed, the automatic operation stops at
the same time that the RUN switch LED on the control panel turns off with

"STOP (CONT)" shown under "S" (execution status) on the teach pendant
display.

M

ODE: TEACHI NG/ CONT TESTPR

115
20 %
FREE
STOP
CONT

nw < or|o

(3)

D T DEDI T SEL RU‘N F L E

Cautions

In the test operation mode, the "stop" external control signal is inoperative.
To restart, press [RUN] followed by the EXE key.
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6.7.3 BREAK

(1) Function

Immediately decelerates and stops the robot, and stops an automatic operation.
This function is used to interrupt the automatic operation.

(2) Procedures

(@) Step 1. Input of BREAK.
Press the function key corresponding to the [BREAK] menu. The robot
immediately slows down and stops to stop the automatic operation.

MODE: TEACHI NG/ CONT TESTPRO
L 17
O : 20 %
M FREE
S R UN
MODE OVRD BREAK ST‘OP WA TCH

The RUN switch LED on the control panel turns off with the STOP switch LED
illuminated. "STOP (RETRY)" is shown under "S" (execution status) on the
teach pendant display.

MODE: TEACHI NG/ CONT TESTPR

O

L 115
O : 20 %
M FREE
S STOP
RETRY

EDI T DED|I T SEL R UN FI L E| >

(3) Cautions
» During program execution in the step mode, the BREAK function is
inoperative.
* To stop the step operation, press the EMERGENCY stop key or FEED HOLD
key.
» To restart the operation after the break, press [RUN] followed by the EXE key.
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6.7.4

(1)

(2)

FEED HOLD

Function

Holds robot motion and program execution. When this function is specified
during robot operation, the robot immediately slows down and stops. The feed
hold function is used to stop the robot temporarily.

Procedures

(@ Step1l: Inputof FEED HOLD.

Press the FEED HOLD pushbutton switch equipped on the teach pendant,
and the FEED HOLD switch LED is illuminated. If the robot is working, it
decelerates and stops.

When the robot has stopped, the RUN switch LED on the control panel goes
out with the STOP switch LED illuminated. The display of the teach pendant
is as shown below with "STOP (RETRY)" indicated under "S" (execution
status).

M

ODE: TEACHI NG/ CONT TESTPR

17
20 %
FREE
STOP
RETRY

nw0r|o

EDI T DED|I T SEL R UN FILE‘ >

(b) Step 2: Cancel of [FEED HOLD].

While the FEED HOLD switch LED is turned on, press the FEED HOLD
switch again. The [RUN] menu cannot be canceled.

The FEED HOLD switch LED turns off and automatic operation, step
execution, direct execution and manual guidance become operative.

If feed hold was commanded during program execution, program execution
can be restarted by canceling the feed hold.

When the program has restarted, the STOP switch LED on the control panel
turned off with the RUN switch LED illuminated.

"RUN" is shown under "S" (execution status) on the teach pendant display.
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MODE: TEACHI NG/ CONT TESTPRO
L : 19
O : 20 %
M: FREE
S: RUN

(3) Cautions
* Inthe feed hold mode, automatic operation, step execution, direct execution,
home return and manual guidance are invalid.
* When the FEED HOLD switch is pressed again, feed hold is canceled.
* If the feed hold was commanded during program execution, program
execution can be restarted by canceling the feed hold. When the test
operation has finished, program execution will not restart.
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6.7.5

(1)

(2)

3)

EMERGENCY Stop

Function
Turns off the servo power and stops an automatic operation. This function is
useful to stop the robot system at the time of an emergency.

Procedures

Press the EMERGENCY stop pushbutton switch equipped on the control panel
or teach pendant, or use the "emergency stop” external control signal.

The servo power is turned off and the SERVO ON switch LED on the control
panel goes out with the SERVO OFF switch LED illuminated.

The SERVO ON switch LED on the teach pendant goes out.

Cautions
All of the EMERGENCY stop switches on the control panel and teach pendant,
and "emergency stop" external control signal are operative.
At the time of an emergency, use whichever key you can get at quickest.
The EMERGENCY stop switches on the control panel and teach pendant are
of a lock type.
When pressed, they remain depressed and locked. To reset, turn and
unlock the switch.
While the EMERGENCY stop switch is ON, the servo power cannot be turned
on.
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6.8 Reset [RESET]

The reset operation comes in the following five (5) modes. Any mode other than (4)
cannot be reset unless a file for execution is selected.

(1) Program reset

(2) Step reset

(3) Cycle reset

(4) Output signal reset
(5) Execution file reset

6.8.1 Program Reset

(1) Function
Resets all execution conditions (execution steps, variables) for a current file
and allows execution of that program from the top.
This function is useful to execute a current file from the top of the program.

(2) Procedures

(@) Step1l: Command selection.
Press the NEXT key repeatedly until [RESET] is displayed in the menu, and
press the corresponding function key.

MODE: TEACHI NG/ CONT TESTPRDO

L : 2 8

O : 20 %

M: FREE

S: STOP

CONT
MODE OV RD RESET DO\ WA T CH >
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Select [PROG].

MODE: TEACHI NG/ CONT TESTPRO
L : 2 8
O 20 %
M: FREE
S: STOP
CONT

RESET: PROG

PROG CYCLERBMSTEFP S1 G S =

(b) Step2: Run.
Make sure that your entry is correct, and press the EXE key. "STOP
RESET" is shown under "S" (execution status) on the teach pendant display.

MODE: TEACHI NG/ CONT TESTPRO
L :
O : 20 %
M: FREE
S STOP
RESET
Dol | > |

(3) Cautions
» All variables used in the program are reset.
» If you do not wish to the variables, use the step reset function instead.
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6.8.2

(1)

(2)

Step Reset

Function
Resets all execution conditions (excluding variables) for a current file and
allows execution of that program from the top.

This function is useful to set the repetitive counts in a variable and execute the
remaining counts.

Procedures

(@) Step1l: Command selection.

Press the NEXT key repeatedly until [RESET] is displayed in the menu, and
press the corresponding function key.

MODE: TEACHI NG/ CONT TESTPRO
L 2 8
o : 20 %
M: FREE
S: STOP
CONT

MODE OVRD RESETIJMDO)| WA T C H >

Select [STEP].

MODE: TEACHI NG/ CONT TESTPRO
L 2 8
o : 20 %
M: FREE
S: STOP
CONT

RESET: STEP

PROG CYCILEJSTEP SI1 G SEL |
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(b) Step2: Run.
Make sure that your entry is correct, and press the EXE key.

MODE: TEACHI NG/ CONT TESTPRO
L 2 8
o : 20 %
M: FREE
S: STOP
CONT
MODE OV RD RESETJHMDO| WA T C H >
(3) Caution

When you do not wish to execute the setting of initial conditions at the head of
the program, use the cycle reset instead.
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6.8.3

(1)

(2)

Cycle Reset

Function
Resets all execution conditions (excluding global variables) for a current file and
allows execution of the main program from the step indicated by label RCYCLE.

This function is useful when you do not wish to execute the setting of the initial
condition.

Procedures

(@) Step 1. Command selection.

Press the NEXT key repeatedly until [RESET] is displayed in the menu, and
press the corresponding function key.

MODE: TEACHI NG/ CONT TESTPRO
L 2 8
o : 20 %
M: FREE
S: STOP
CONT
MODE OVRPD RESETIHMDO WA T CH >
Select [CYCLE].
MODE: TEACHI NG/ CONT TESTPRO
L : 2 8
o : 20 %
M: FREE
S: STOP
CONT
RESET: CYCLE
PROG CYCLERMSTEP Sl |G SEL
STE 80720
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(b) Step 2: Input through EXE key.
Make sure that your entry is correct, and press the EXE key. Unless label
RCYCLE exists in the main program, the execution conditions, etc., remain

unchanged.

MODE: TEACHI NG/ CONT TESTPRO
L : 2 8
o) 20 %
M: FREE
S: STOP
CONT

MODE OVRD RESETIMDO Rty =

(3) Cautions
* Use label RCYCLE in a desired step of the main program.

* Also, specify the GOTO RCYCLE command just before the END command
not to execute the END command of the main program.
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6.8.4  Output Signal Reset

(1) Function

Sets off all user external output signals (DOUT (1) ~ DOUT (164)). The hand
signals (201 ~ 204) will not turn off.

(2) Procedures

(@) Step 1. Command selection.

Press the NEXT key repeatedly until [RESET] is displayed in the menu, and
press the corresponding function key.

MODE: TEACHI NG/ CONT TESTPRO
L 2 8
O : 20 %
M: FREE
S: STOP
CONT

MODE OVRD RESETIMDO WA T CH >

Select [SIG].

MODE: TEACHI NG/ CONT TESTPRO
L : 2 8
O : 20 %
M: FREE
S: STOP
CONT

RESET: SI G

PROG CYCLERBSTETP SI1 G SEL |
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(b) Step2: Command execution.
Make sure that your entry is correct, and press the EXE key.
The system sets off all user output signals and waits for entry of another

command.

MODE: TEACHI NG/ CONT TESTPRO
L : 2 8
o) 20 %
M: FREE
S: STOP
CONT

MODE OVRD RESETIJMDO Vel =
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6.8.5

(1)

(2)

Execution File Reset

Function

Resets an execution file. This function is used to re-select an execution file
and to terminate the test operation mode.

Procedures

(@) Step1l: Command selection.

Press the NEXT key repeatedly until [RESET] is displayed in the menu, and
press the corresponding function key.

MODE: TEACHI NG/ CONT TESTPRO
L 2 8
o : 20 %
M: FREE
S: STOP
CONT
MODE OVRPD RESETIHMDO WA T CH >
Select [SEL].
MODE: TEACHI NG/ CONT TESTPRO
L : 2 8
o : 20 %
M: FREE
S: STOP
CONT
RESET: SEL
PROG CYCILEJSTEP SI1 G SEL | >
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-6-30 —



TSBOOOserieS Robot Controller

OPERATOR’'S MANUAL

(b) Step2: Command execution.
Make sure that your entry is correct, and press the EXE key.

The execution file name is cleared and "STOP (RESET)" is indicated under
"S" (execution status) on the display.

MODE: TEACHI NG/ CONT
L :
o : 20 %
M: FREE
S: STOP
RESET
EDI T DED| TEESEL FI L E| >
(3) Cautions
» Allvariables used in the program are reset.
» To start an operation, select the execution file again.
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6.9 Direct Execution [DO]

(1) Function
Directly executes a SCOL command by entering it through the teach pendant.
This function is used to establish the conditions leading to a specified step

when you wish to execute a program from midway. The global variables in the
program cannot be used, however.

(2) Procedures

(@) Step1l: Command selection.

Press the NEXT key repeatedly until [DO] is displayed in the menu, and press
the corresponding function key.

MODE: TEACHI NG/ CONT TESTPRDO
L 2 8
O : 20 %
M FREE
S STOP
CONT
MODE OVRD RESET D O WA TCH >

(b) Step 2: Input of SCOL command.
Enter the SCOL command you wish to execute through the keyboard.
For details of the SCOL command, see the Robot Language Manual.

MODE: TEACHI NG/ CONT TESTPRO
L 2 8
o) 20 %
M: FREE
S: STOP
CONT
DO: DOUT( 1)
MOVEARNDOUI \
STE 80720
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(c) Step3: Command execution.
Make sure that your entry is correct, and press the EXE key.
During the execution, the menu as shown in Para. 6.6 is shown. When the
operation has finished, the display changes as shown below.

MODE: TEACHI NG/ CONT TESTPRO
L 2 8
o : 20 %
M: FREE
S: STOP
CONT

D O

MOV EARDOUT \ >

To execute the operation continuously, enter a command again and press the
EXE key.

(d) Step4: Finish.
To terminate the direct operation, press the ESC key.

MODE: TEACHI NG/ CONT TESTPRO
L : 215
O : 20 %
M: FREE
S: STOP
CONT
MODE OVRD RESETIJMDO| WA T C H >
(3) Caution

This function is inoperative in the feed hold or servo power OFF status.
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6.10 Variable Monitor

(1) Function
Displays the values of a desired global variable.

(2) Procedures

(@) Stepl: Command selection.

Press the NEXT key repeatedly until WATCH] is displayed in the menu, and
press the corresponding function key.

* During stop

MODE: TEACHI NG/ CONT TESTPRO
L 2 8
O : 20 %
M: FREE
S: STOP
CONT
MODE OV RD RESETJHMDO| WA T C H >
e During run
MODE: TEACHI NG/ CONT TESTPRO
L : 2 8
O : 20 %
M: FREE
S: RUN
MODE OV R BREAKEESTOP WA T CH >

Press the [WATCH] function key, and the variable monitor display appears.

NAME :
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* The global variable signifies the variable (real number type, integer type,

position type, coordinate type or load type) as defined in the area flanked by
GLOBAL-END, or by DATA-END (for the variable which can be edited by the
DEDIT function) in the program

(b) Step 2: Input of variable name.
Enter a variable name you wish to monitor, then press the EXE key. The
variable name thus input and its values are displayed.
* *x x * * (Variable name) [**/*]
* * * * * * . * * * * * * (CONFIG)
* * * * * * i * * *
* * * * * * X * * *
NAME : _

(©)

(d)

Unless the specified variable exists in the program, "------ ---"Is displayed.
Up to thirty (30) variable names can be registered.

Step 3:  Changeover of monitor variable display.
Monitor variable display can be changed over in the following manner.

Display of the next variable and Press the { key.

after

Display of the previous variable Press the T key.

and before

Display of already registered Enter the already registered variable.
variable

Step 4: Change of variable value [CHG].
It is possible to change a programmed value temporarily. (To rewrite the
initial value in the program, execute [CHG+R].)

[1] Press the [CHG] key, and the following display is called.

[2] A reversed indication can be shifted up or down by means of the T or { keys,

respectively.
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When the cursor is set to an element you wish to change, the relevant value
of the selected element is displayed as [CHANGE : *****+x **x@]  Change the
value and press the EXE key, then the value is updated.

* *x x * * (Variable name) [**/*]
*‘ * x|k x| % ‘ * x ok * Kk % (CONF|G)
* Kk Kk Kk K % * Kk %
X ok x kK Kk k%
* ok x ok kK ok x %
* Kk x K* K % * Kx %
CHANGE : * * * * % % * Kk %

(e) Step5: Change of variable [CHG+R].
It is possible to change the initial value in the program. By this operation, a
statement itself in the program is rewritten.

[1] Press the [CHG+R] key, and the following display is called.

[2] A reversed indication can be shifted up or down by means of the T or { keys,
respectively.
When the cursor is set to an element you wish to change, relevant value of
the selected element is displayed as [CHANGE+RESTORE : ***¥xx* *xx ]
Change the value and press the EXE key, then the value is updated.

* *x x * * (Variable name) [**/*]
*‘* * | * x *‘. * x % * % * (CONFIG)
L
X ok x kK Kk x x
X ok x ok ok Kk x %
ok ok ok kX Kk k%
CHANGE +RESTORE : * * * * * x % % %
m N N  Wcic Mcrc-rE>

( Step 6: Deletion of registered monitor variable.
Change over the monitor variable display until a variable you wish to delete is
displayed. Then press the ALT and BS keys (DEL) at the same time.

() Step 7: End of variable monitor.
Press the ESC key, and the system returns to the previous display of each
mode.
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& CAUTION

* Unless any program is selected, displayed value may not be correct.

» The [CHG+R] function cannot be executed for the global variable yet to be
initialized (such as position type array variable which is not taught the robot).

(If you are about to execute this, the error message saying "Can not
RESTORE" is displayed.

» The position type data can be changed in the range of £3 mm or +3 deg.
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6.11 Display of Line to be Executed

(1) Function
Displays the execution program.

(2) Operating procedure

(@) Stepl: Command selection.
Press the NEXT key to display [LDISP] in the menu, and then press the
corresponding function key.

MODE: TEACHI NG/ CONT TESTPRDO
L : 2 8
O : 20 %
M: FREE
S: STOP
CONT

(b) Step 2: Change of the monitor variable display.
Press the F1 key to change between the SCROLL screen and CURRENT
screen.

¢ SCROLL screen (when program is stopped)

PROGRAM LINE DISPLAY SCROL L
~ 0/001/: P

0002 :SPEED = 50

0003 :MOVE A

0004 :MOVE B

0005 :MOVE C

CURREJI uMlP RUN

During program execution

CURREJMI UM|P BREAKEISTOP

The execution program can be viewed in this screen.

For details on the JUMP function, see "Description on Edit Commands" in Section 4.
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 CURRENT screen (when program is stopped)

CURRENT
0001:PROGRAM TEST

0002 :SPEED = 50

0003 :MOVE A

0005 :MOVE C

 BCENT BN TN BN BN

During program execution

BcurrREPsumpr IereaksTor

In this screen, the block that is currently being executed is highlighted for indicating
which part of the program is being executed.

For details on the BREAK function and STOP function, see "Stop" in Para 6.7.

(3) Caution
[LDISP] is not displayed in the STEP mode.
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6.12 Finishing Test Operation

To finish test operation, execute the "execution file reset" function described in Para
6.8. However, as you can guide the robot even when the execution file has already
been selected, you do not particularly need to reset the file.

You can also finish test operation in operation mode other than "TEACHING" by
means of the MODE select switch on the control panel.
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Section 7 Internal Automatic Operation

& DANGER

NEVER enter the dangerous area of the robot during automatic operation. If you
still have to enter the dangerous area, be sure to terminate the automatic operation
and turn the servo power off beforehand. Also, select the teaching mode by
means of the MODE select switch.

& CAUTION

1. Make sure that no obstacle stands in the robot working range. If any obstacle
exists, perform automatic operation at a slow speed and make sure that the
robot will not collide with the obstacle at alll.

2. If the robot motion becomes abnormal during program execution, press the
EMERGENCY stop pushbutton switch immediately to stop the robot. NEVER
restart the automatic operation until the cause of the abnormality is identified.

3. The speed of automatic operation is initially set at 100% of the maximum robot
speed.
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7.1 Selecting Internal Automatic Operation Mode

(1) Function

Selects the internal automatic mode where you can execute a program by a
start command given through the control panel.

(2) Procedures

(@) Step 1. Selection of internal automatic mode.
Change over the MODE switch equipped on the control panel to "INTERNAL."

-

INTERNAL
EXT [ TEACHING

Select “INTERNAL.”

POWER O

When the internal automatic mode is selected, the following screen appears.

MODE: | NTERNAL/ CONT
L :
O: 100 %
M: FREE
S: sSTOP
RESET
SEL | MOIDE OVRD RESET > |

Each time the NEXT key is pressed, the menu is selected as shown below.

BwatTchH Lol se |
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Descriptions on display

[1] MODE: Indicates the currently selected master mode and run mode.
CONT :  Continuous operation
CYCLE : Cycle operation
SEGMNT : Segment operation

[2] Right side on the 1stline:  Displays active file name.

[3] L: No. of execution steps

[4] O: Speed override

[5] M: Machine status

FREE . Machine lock OFF status
[6] S: Execution status
RUN . A program is currently executed.

STOP RESET : A program is stopped in the initialize mode.
This is the same as the program reset.
STOP RETRY : A program is stopped in the restart mode.
It is restarted from the interrupted motion.
STOP CONT : A program is stopped in the continue mode.
It is restarted from the current program step.
[7] Bottom line:  Function key menu display field

[SEL] :  Selection of program to be executed
[MODE] : Run mode selection

[OVRD] . Override setting

[RESET] . Reset

[DO] . Direct execution

[WATCH] :  Variable monitor

[STOP] . Stop

[BREAK] :Interruption

[LDISP] . Display of line to be executed
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7.2  Selecting File [SEL]

(1) Function
Selects a file (or program) to be executed.

(2) Procedures

(@) Stepl: Command selection.
Press the function key corresponding to the [SEL] menu. Unless the [SEL]
menu is available, press the NEXT key repeatedly until [SEL] is displayed in

the menu.

MODE: I NTERNAL/ CONT
L :
O: 100 %
M: FREE
S:STOP
RESET

seL | iMOPDE OV RD RESET |

(b) Step 2: Input of file name.
When the file directory is displayed, inversely display and select a desired file
name, using the up and down cursor keys, then press the EXE key.
[NAME] and [TIME] in the menu are used to sort the file directory by name
and time, respectively. To directly enter the file name through the keyboard,
press the [INPUT] function key and input the file name you wish to execute.
If the file name contains an extension, be sure to input the extension also.

FI1 L E SELECT
A B C 257 Jun-05-200 38
TESTPRDO 1325 Jun-12- 2008

TESTPRDO
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()

Step 3:  Input of EXE key.
Make sure that your entry is correct, and press the EXE key. Then the

specified file name is displayed in the execution file display field on the 1st
line.

MODE: | NTERNAL/ CONT TESTPRO
L :
O: 100 %
M: FREE
S: sSTOP
RESET
SEL | MOIDE OVRD RESET > |

(3) Cautions

Once the execution file has been selected, it remains effective until another
file is selected. If a compile error has occurred, however, selection of the
execution file is canceled.

When another file has been selected, the execution environment of automatic
operation is reset. To reset the execution environment without changing the
execution file, execute [RESET] and [PROG].
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7.3  Selecting Run Mode [MODE]

(1) Function
Changes over the run mode of automatic operation.

(2) Procedures

(@) Step1l: Command selection.
Press the NEXT key repeatedly until [MODE] is displayed in the menu.
Press the corresponding function key then.

MODE: | NTERNAL/ CONT TESTPRO
L :
O: 100 %
M: FREE
S: STOP
RESET
SEL | MOIDE OVRD RESET > |
(b) Step2: Mode selection.
Select a desired run mode from the menu.
MODE: | NTERNAL/ CONT TESTPRO
L :
O: 100 %
M: FREE
S: STOP
RESET
MODE: CYCLE

[CONT] : Repeats program execution continuously.
[CYCLE] : Stops program execution at the end of the program.
[SEG] :  Stops program execution just before the next motion command.
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(c) Step 3: Input of EXE key.
Make sure that your entry is correct, and press the EXE key. If you have
entered wrong data, press the ESC key to cancel the entry and select again.
Then the specified run mode is shown on the display.

MODE: I NTERNAL/ CONT TESTPRO
L :
O: 100 %
M: FREE
S: STOP
RESET
SEL MODE OVRD REISET >

(3) Cautions
* The run mode can be selected even while the program is being executed.
* The execution mode selected is also operative in both the test operation
mode and external automatic mode.
* The selected run mode remains valid until another run mode is selected.
« If the stop command is executed in the program, program execution stops,
irrespective of the run mode currently selected.
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7.4  Speed Override [OVRD]

(1) Function
Sets the speed override for automatic operation. This function is useful to
effect an additional override, taking the programmed speed as 100%.

(2) Procedures

(@) Step1l: Command selection.
Press the NEXT key repeatedly until [OVRD] is displayed in the menu.
Press the corresponding function key then.

MODE: | NTERNAL/ CONT TESTPR

O

L :

O: 100 %
M: FREE
S

- STOP
RESET

SEL MODE OVRD REISET >

(b) Step 2: Input of speed override.

Set an override of 1 ~ 100 on the speed by means of the appropriate function
key.

MODE: I NTERNAL/ CONT TESTPR

0]

L :

O: 100 %
M

S

FREE
. STOP
RESET
OVERRIDE[ 1-1001]: 90
10 25 50 7 5 100
STE 80720
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(c) Step 3: Input through EXE key.
Make sure that your entry is correct, and press the EXE key. Then the
specified override value is shown under "O:" on the display.

MODE: | NTERNAL/ CONT TESTPRO
L :
O : 9 0 %
M FREE
S STOP
RESET
SEL MODE OVRD REISET >

If zero (0O) is specified for the speed override, a relevant message is displayed
and the entry becomes invalid.

(3) Caution
The specified speed override is also operative in both the test operation mode

and external automatic mode. The selected override remains valid until
another override is specified.
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7.5 Startup

(1) Function
Starts an automatic operation under the predetermined conditions.

(2) Procedures

(@) Step 1. Setting of running conditions.
Set the conditions for executing the file selection, run mode selection, and
speed override setting as necessatry.

(b) Step 2: Turning On the Startup Switch.
Press the RUN switch on the control panel.
When program execution has started, the STOP switch LED on the control
panel goes out with the RUN switch LED illuminated.
"RUN" is selected for "S" (execution status) on the teach pendant display.

MODE: | NTERNAL/ CONT TESTPRO
L : 7
O: 100 %
M FREE
S R UN
MODE OVRD B REAK STlOP WA TCH

(3) Cautions
* The "startup command" external control signal is inoperative in the internal
automatic operation mode.
« Also, the run function cannot be executed through the teach pendant.
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7.6 Stop
7.6.1 Cycle Stop

(1) Function
Selects "CYCLE" for the run mode and stops an automatic operation at the

program end. This function is used to stop the robot after the end of an
operation.

(2) Procedures

(@) Step 1. Input of cycle stop.
Display the [MODE], then press the corresponding function key. The run
mode on the teach pendant display is changed to "CYCLE". When the
program has been executed to the end, the automatic operation stops at the
same time that the RUN switch LED on the control panel goes out with the
STOP switch LED illuminated.

MODE: I NTERNAL/ CYCLE TESTPRDO
L : 2 6 8
O: 100 %
M: FREE
S: STOP
CONT
SEL MODE OVRD REISET >

(b) Step 2: Cancel of cycle stop.
The run mode on the display returns to the previous run mode. To resume
the operation, press the RUN switch.

(3) Cautions

* The "cycle stop" external control signal is inoperative in the internal automatic
operation mode.

* When the cycle stop is commanded again, the system returns to the previous
run mode.

* The SCOL program execution unit pre-reads up to four (4) motion commands.
Therefore, the program may be executed successively by up to three (3)
cycles according to the cycle stop timing or the active program contents.
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7.6.2 STOP

(1) Function
Stops an automatic operation when the active command has been executed.
This function is used for normal stop operation.

(2) Procedures

(@) Step 1. Input of STOP.
« Control panel: Press the STOP switch.
 Teach pendant: Press the function key corresponding to the [STOP]
menu.

The STOP switch LED on the control panel is illuminated. When the
currently executed command has completed, the automatic operation stops at
the same time that the RUN switch LED on the control panel turns off with
"STOP (CONT)" shown under "S" (execution status) on the teach pendant

display.

MODE: I NTERNAL/ CONT TESTPRO
L 2 6 8
O: 100 %
M: FREE
S: STOP
CONT

SEL | MO D [E OVRD RESET > |

(3) Cautions
* In the internal automatic operation mode, the "stop” external control signal is
inoperative.
* To restart the operation, press the RUN key.
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7.6.3 BREAK

(1) Function
Immediately decelerates and stops the robot, and stops an automatic operation.
This function is used to interrupt the automatic operation.

(2) Procedures

(@) Step 1. Input of BREAK.
Press the function key corresponding to the [BREAK] menu. The robot
immediately slows down and stops to stop the automatic operation.
The RUN switch LED on the control panel turns off with the STOP switch LED
illuminated. "STOP (RETRY)" is shown under "S" (execution status) on the
teach pendant display.

MODE: | NTERNAL/ CONT TESTPR

100 %
FREE
: STOP
RETRY

W Oor|o

SEL MODE OVRD REISET >

To restart the operation, press the RUN key.
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7.6.4

(1)

(2)

FEED HOLD

Function

Holds robot motion and program execution. When this function is specified
during robot operation, the robot immediately slows down and stops. The feed
hold function is used to stop the robot temporarily.

Procedures

(@ Step1l: Inputof FEED HOLD.

Press the FEED HOLD pushbutton switch equipped on the teach pendant,
and the FEED HOLD switch LED is illuminated. If the robot is working, it
decelerates and stops.

When the robot has stopped, the RUN switch LED on the control panel goes
out with the STOP switch LED illuminated. The display of the teach pendant
is as shown below with "STOP (RETRY)" indicated under "S" (execution
status).

MODE: | NTERNAL/ CONT TESTPR

6 8
100 %
FREE
: STOP
RETRY

W Oor|o

E L MODE OVRD REISET >

(b) Step 2: Cancel of feed hold.

While the FEED HOLD switch LED is turned on, press the FEED HOLD
switch again. The FEED HOLD switch LED turns off and the automatic
operation restarts.

If feed hold was commanded during program execution, program execution
can be restarted by canceling the feed hold.

When the program has restarted, the STOP switch LED on the control panel
turns off with the RUN switch LED illuminated.

"RUN" is shown under "S" (execution status) on the teach pendant display.
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MODE: | NTERNAL/ CONT TESTPRO
L : 8 7
O: 100 %
M: FREE
S: RUN
MODE OVRD B REAK STlOP WA TCH

(3) Cautions

* Inthe feed hold mode, automatic operation, step execution and direct
execution are invalid.

*  When the FEED HOLD switch is pressed again, feed hold is canceled. If the
feed hold was commanded during program execution, program execution can
be restarted by canceling the feed hold.

* When master mode transition, file selection, and execution condition reset are
carried out, the servo power turns off and the feed hold is released. The
program will not be restarted during the feed hold.
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7.6.5

(1)

(2)

3)

EMERGENCY Stop

Function
Turns off the servo power and stops an automatic operation. This function is
useful to stop the robot system at the time of an emergency.

Procedures

Press the EMERGENCY stop pushbutton switch equipped on the control panel
or teach pendant, or use the "emergency stop” external control signal.

The servo power is turned off and the SERVO ON switch LED on the control
panel goes out with the SERVO OFF switch LED illuminated.

The servo ON switch LED on the teach pendant goes out.

Cautions
All of the EMERGENCY stop switches on the control panel and teach pendant,
and "emergency stop” external control signal are operative. At the time of an
emergency, use whichever key you can get at quickest.
The EMERGENCY stop switches on the control panel and teach pendant are
of a lock type.
When pressed, they remain depressed and locked. To reset, turn and
unlock the switch.
While the EMERGENCY stop switch is ON, the servo power cannot be turned
on.
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7.7

Reset [RESET]

The reset operation comes in the following five (5) modes. Any mode other than (4)
cannot be reset unless a file for execution is selected.

(1)
(2)
3)
(4)
(5)

7.7.1

(1)

(2)

Program reset
Step reset

Cycle reset

Output signal reset
Execution file reset

Program Reset

Function

Resets all execution conditions (execution steps, variables) for a current file
and allows execution of that program from the top.

This function is useful to execute a current file from the top of the program.

Procedures

(@) Step1l: Command selection.

Press the NEXT key repeatedly until [RESET] is displayed in the menu, and
press the corresponding function key.

MODE: | NTERNAL/ CONT TESTPRO
L : 2 8
O: 100 %
M: FREE
S: STOP
CONT
SEL | MO D [E OV RD RESET > |
Select [PROG].
MODE: | NTERNAL/ CONT TESTPRO
L 2 8
O: 100 %
M: FREE
S: STOP
CONT
RESET: PROG
PROG CYCLERSTEP Sl |G SEL
STE 80720
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(b) Step 2: Input through EXE key.
Make sure that your entry is correct, and press the EXE key. "STOP
(RESET)" is shown under "S" (execution status) on the teach pendant display.

MODE: | NTERNAL/ CONT TESTPRO
L :
O: 100 %
M: FREE
S: sTOP
RESET
SEL | MOIDE OVRD RESET > |

(3) Cautions
» Allvariables used in the program are reset.
* If you do not wish to the variables, use the step reset function instead.
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7.7.2  Step Reset

(1) Function

Resets all execution conditions (excluding global variables) for a current file and
allows execution of that program from the top.

(2) Procedures

(@) Step1l: Command selection.

Press the NEXT key repeatedly until [RESET] is displayed in the menu, and
press the corresponding function key.

MODE: | NTERNAL/ CONT TESTPRO
L 2 8
O: 100 %
M: FREE
S: STOP
CONT

SEL MODE OV RD REISET >

Select [STEP] by pressing the corresponding function key.

MODE: | NTERNAL/ CONT TESTPRO
L 2 8
O: 100 %
M: FREE
S: STOP
CONT

RESET: STEP

PROG CYCILEJSTEP S| G SEL |
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(b) Step 2: Input of EXE key.
Make sure that your entry is correct, and press the EXE key.

MODE: | NTERNAL/ CONT TESTPRO
L 2 8
O: 100 %
M: FREE
S: STOP
CONT
SEL MO DE OVRD RESET \ >
(3) Caution

When you do not wish to execute the setting of initial conditions at the head of
the program, use the cycle reset instead.
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7.7.3 Cycle Reset

(1) Function
Resets all execution conditions (excluding global variables) for a current file and
allows execution of the main program from the step indicated by label RCYCLE.

This function is useful when you do not wish to execute the setting of the initial
condition.

(2) Procedures

(@) Step 1. Command selection.

Press the NEXT key repeatedly until [RESET] is displayed in the menu, and
press the corresponding function key.

MODE: I NTERNAL/ CONT TESTPRO
L : 28
O: 100 %
M: FREE
S: STOP
CONT
SEL | MOIDE OVRD RESET > |
Select [CYCLE].
MODE: I NTERNAL/ CONT TESTPRO
L 2 8
O: 100 %
M: FREE
S: STOP
CONT
RESET: CYCLE
PROG CYCLERMSTEP Sl |G SEL
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(b) Step 2: Input through EXE key.
Make sure that your entry is correct, and press the EXE key.

MODE: I NTERNAL/ CONT TESTPRO
L 2 8
O: 100 %
M: FREE
S: STOP
CONT
SEL | MO D [E OVRD RESET > |
(3) Caution

Use label RCYCLE in a desired step of the main program. Also, specify the
GOTO RCYCLE command just before the END command not to execute the
END command of the main program.
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7.7.4  Output Signal Reset

(1) Function
Sets off all user external output signals (DOUT (1) ~ DOUT (164)). The hand
signals (201 ~ 204) will not turn off.

(2) Procedures

(@) Step 1. Command selection.
Press the NEXT key repeatedly until [RESET] is displayed in the menu, and
press the corresponding function key.

MODE: | NTERNAL/ CONT TESTPRO
L : 2 8
O: 100 %
M: FREE
S: sTOP
CONT
SEL | MOIDE OVRD RESET > |
Select [SIG].
MODE: | NTERNAL/ CONT TESTPRO
L 2 8
O: 100 %
M: FREE
S: STOP
CONT
RESET: SI G

(b) Step 2: Input through EXE key.
Make sure that your entry is correct, and press the EXE key.

MODE: I NTERNAL/ CONT TESTPR

@)

L 2 8
O: 100 %
M: FREE
S: STOP
CONT

SEL | MO OVRD RESET >
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7.7.5 Execution File Reset

(1) Function
Resets an execution file. This function is used to re-select an execution file.

(2) Procedures

(@) Stepl: Command selection.
Press the NEXT key repeatedly until [RESET] is displayed in the menu.

MODE: | NTERNAL/ CONT TESTPRO
L 2 8
O: 100 %
M: FREE
S: STOP
CONT
SEL | MOIDE OVRD RESET > |
Select [SEL] by pressing the corresponding function key.
MODE: | NTERNAL/ CONT TESTPRO
L 2 8
O: 100 %
M: FREE
S: STOP
CONT
RESET: SEL
PROG CYCLERBSTETP SI1 G SEL |
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(b) Step 2: Input through EXE key.
Make sure that your entry is correct, and press the EXE key.

The execution file name is cleared and "STOP (RESET)" is indicated under
"S" (execution status) on the display.

MODE: TEACHI NG/ CONT
L :
O: 100 %
M: FREE
S: STOP
RESET
SEL MODE OVRD RESET \
(3) Cautions
» Allvariables used in the program are reset.
» To start an operation, select the execution file again.
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7.8  Direct Execution [DO]

(1) Function
Entering a SCOL command from the teach pendant enables direct execution of
that command. This is used to meet the various conditions until reaching the
step for executing from the middle of a program.
However, program global variables cannot be used.

(2) Procedures

(@) Step 1. Selection of command

Press the NEXT key to display [DO] on the menu, and then press the
corresponding function key.

MODE: | NTERNAL/ CONT TESTPRO
L 2 8
O: 100 %
M: FREE
S: sTOP
CONT
SEL | MOIDE OVRD RESET > |

(b) Step2: SCOL command input
Enter the SCOL command to be executed from the keyboard.
For details on the SCOL command, see the Robot Language Manual.

MODE: | NTERNAL/ CONT TESTPRO
L 2 8
O: 100 %
M: FREE
S: sTOP
CONT

DO: DOUT (1)

MoVvEADOUT |
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(c) Step 3: Execution key input
Check that the entry is correct, and press the EXE key.
During execution, the menu shown in Para. 7.5 is displayed. When operation
is finished, the screen appears as shown below.

MODE: | NTERNAL/ CONT TESTPRO
L : 2 8
O: 100 %
M: FREE
S: sSTOP
CONT

D O:

MoVvEADOUT |

To execute another command, enter the command again, and press the EXE
key.

(d) Step4: Exit
To exit direct execution, press the ESC key.

MODE: | NTERNAL/ CONT TESTPRO
L : 28
O: 100 %
M: FREE
S: STOP
CONT
SsEL | MOIDE OVRD RESET > |
(3) Caution
The direction execution function is disabled in the feed hold and servo power
OFF states.
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7.9 Variable Monitor

(1) Function
Displays the values of a desired global variable.

(2) Procedures

(@) Stepl: Command selection.

Press the NEXT key repeatedly until WATCH] is displayed in the menu, and
press the corresponding function key.

* During stop

MODE: | NTERNAL/ CONT TESTPRO
L : 2 8
O: 20 %
M: FREE
S: STOP
CONT
WATCHJ. D)i s P > |
* During run
MODE: | NTERNAL/ CONT TESTPRO
L 2 8
oO: 20 %
M: FREE
S: RUN
MODE OVRD BREAKIsTOP WA T CH

Press the [WATCH] function key, and the variable monitor display appears.

NAME :
N N N Al EEeEEY B
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* The global variable signifies the variable (real number type, integer type,

position type, coordinate type or load type) as defined in the area flanked by
GLOBAL-END, or by DATA-END (for the variable which can be edited by the
DEDIT function) in the program.

(b) Step 2: Input of variable name.
Enter a variable name you wish to monitor, then press the EXE key. The
variable name thus input and its values are displayed.
* *x x * * (Variable name) [**/*]
* * * * * * . * * * * * * (CONFIG)
* * * * * * i * * *
* * * * * * X * * *
NAME : _

(©)

(d)

[1]
[2]

Unless the specified variable exists in the program, "------ ---"Is displayed.
Up to thirty (30) variable names can be registered.

Step 3:  Changeover of monitor variable display.
Monitor variable display can be changed over in the following manner.

Display of the next variable and Press the { key.
after

Display of the previous variable Press the T key.
and before

Display of an already registered Enter the already registered variable.
variable

Step 4: Change of variable value [CHG].
It is possible to change a programmed value temporarily. (To rewrite the
initial value in the program, execute [CHG+R].)

Press the [CHG] key, and the following display is called.

A reversed indication can be shifted up or down by means of the T or | key,
respectively.
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When the cursor is set to an element you wish to change, the relevant value
of the selected element is displayed as [CHANGE : ****+x* *xx@]  Change
the value and press the EXE key, then the value is updated.

* *x x * * (Variable name) [**/*]
*‘ * x|k x| % ‘ * x ok * Kk % (CONF|G)
* Kk Kk Kk K % * Kk %
X ok x kK Kk k%
* ok x ok kK ok x %
* Kk x K* K % * Kx %
CHANGE : * * * * % % * Kk %

(e) Step5: Change of variable [CHG+R].
It is possible to change the initial value in the program. By this operation, a
statement itself in the program is rewritten.

[1] Press the [CHG+R] key, and the following display is called.

[2] A reversed indication can be shifted up or down by means of theT or { key,
respectively.
When the cursor is set to an element you wish to change, the relevant value
of the selected element is displayed as [CHANGE+RESTORE : ***¥xx* *ixg]
Change the value and press the EXE key, then the value is updated.

* *x x * * (Variable name) [**/*]
*‘* * | * x *‘. * x % * % * (CONFIG)
L
X ok x kK Kk x x
X ok x ok ok Kk x %
ok ok ok kX Kk k%
CHANGE +RESTORE : * * * * * x % % %
m N N  Wcic Mcrc-rE>

( Step 6: Deletion of registered monitor variable.
Change over the monitor variable display until a variable you wish to delete is
displayed. Then press the ALT and BS keys (DEL) at the same time.

() Step 7: End of variable monitor.
Press the ESC key, and the system returns to the previous display of each
mode.
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& CAUTION

* Unless any program is selected, displayed value may not be correct.

» The [CHG+R] function cannot be executed for the global variable yet to be
initialized (such as position type array variable which is not taught the robot).

(If you are about to execute this, the error message saying "Can not
RESTORE" is displayed.

* The position type data can be changed in the range of £3 mm or +3 deg.
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7.10 Display of Line to be Executed

(1) Function
Displays the execution program.

(2) Operating procedure

(@) Stepl: Command selection.
Press the NEXT key to display [LDISP] in the menu, and then press the
corresponding function key.

MODE: TEACHI NG/ CONT TESTPRO
L : 2 8
O: 20 %
M:FREE
S:STOP
CONT
| ST BENECYD D BN BN B

(b) Step 2: Change the monitor variable display.
Press the F1 key to change between the SCROLL screen and CURRENT
screen.

* SCROLL screen (when program is stopped)

PROGRA LINE DISPLAY SCROL L
0
02 :SPEED = 50

0003 :MOVE A

0004 :MOVE B

0005 :MOVE C

CURREJI uMlP RUN

During program execution

CURREMI UM|P BREAKEISTOP

The execution program can be viewed in this screen.
For details on the JUMP function, see "Description on Edit Commands" in Section 4.
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* CURRENT screen (when program is stopped)

PROGR/AM L|/IINE DI SPLAY CURRENT

0001 : PROGRAWM TEST

In this screen, the block that is currently being executed is highlighted for indicating
which part of the program is being executed.
For details on the BREAK function and STOP function, see "Stop" in Para 7.6.

(3) Caution
[LDISP] is not displayed in the STEP mode.
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Section 8 External Automatic Operation

& DANGER

NEVER enter the dangerous area of the robot during automatic operation. If you
still have to enter the dangerous area, be sure to terminate the automatic operation
and turn the servo power off beforehand. Also, select the teaching mode by
means of the MODE select switch.

& CAUTION

1. Make sure that no obstacle stands in the robot working range. If any obstacle
exists, perform automatic operation at a slow speed and make sure that the
robot will not collide with the obstacle at alll.

2. If the robot motion becomes abnormal during program execution, press the
EMERGENCY stop pushbutton switch immediately to stop the robot. NEVER
restart the automatic operation until the cause of the abnormality is identified.

3. The speed of automatic operation is initially set at 100% of the maximum robot
speed.
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8.1 Selecting External Automatic Operation Mode

(1) Function

Selects the external automatic mode where you can execute a program by
external control signals or commands given from the host computer.

(2) Procedures
(@) Step 1. Selection of external automatic mode.

« External signal mode
Press the MODE switch equipped on the control panel to select “EXT".

(

INTERNAL
ExT 1 'I;ACHING

/

Select “EXT.”

When the external automatic mode is selected, the following screen appears.

. EX. SIG

MODE: E X . SI1 G /| CONT
L :
O: 100 %
M: FREE
S: STOP
RESET
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« EX. 232C

MODE: E X . 232C/ CONT
L :
O: 100 %
M: FREE
S: STOP
RESET

e« EX.ETHER

MODE: EX. EHTER/ CONT
L :
O: 100 %
M: FREE
S: STOP
RESET

Descriptions on display
[1] MODE: Indicates the currently selected master mode and run mode.

EXT. SIG . External control signal mode

EX. 232C . Host mode (Control by host computer)
EX. ETHER : Host mode (Control by host computer)
CONT :  Continuous operation

CYCLE : Cycle operation

[2] Right side on the 1stline:  Displays active file name.
[3] L: No. of execution steps
[4] O: Speed override
[5] M: Machine status
FREE . Machine lock OFF status
[6] S: Execution status
RUN : A program is currently executed.
STOP RESET : A program is stopped in the initialize mode.
This is the same as the program reset.
STOP RETRY : A program is stopped in the restart mode.
It is restarted from the interrupted motion.
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STOP CONT : A program is stopped in the continue mode.
It is restarted from the current program step.
[7] Bottom line:  Function key menu display field

[WATCH] : Variable monitor

[STOP] . Stop

[BREAK] :Interruption

[LDISP] . Display of line to be executed

(3) Cautions

» For the functions and use of the external control signals, see the Interface
Manual.

* For the data communication function with the host computer, see the
Communication Manual.

* In the external automatic mode, only the MODE select switch, STOP switch,
SERVO ON switch, SERVO OFF switch and EMERGENCY stop pushbutton
switch provided on the control panel are operative.

* The mode can be changed through "USER. PAR".

* "EX.232C" and "EX. ETHER" are controlled by the host computer. Enter
[UOO] to change over to either mode. For details, see the User Parameter
Manual.
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8.2  Selecting File

(1)

(2)

Function
Selects or resets an execution file.

Procedures
Observe one of the following manners to select a file.

(@) File selection by automatic start file.

(b)

()

(d)

Create in the drive an automatic start file which specifies a selected file name
by the SELECT command, then turn on the controller power.
For the automatic start file, see Section 4.

File selection by external signal.

Specify a file to be selected externally in the user parameter beforehand.
While the external signal mode is selected, an execution file can be selected
by the external signal.

For the externally selected file and external signals, see the User Parameter
Manual and Interface Manual, respectively.

File selection by internal automatic mode or test operation mode.

Select in advance a file you wish to execute in the internal automatic mode or
test operation mode. Select the either mode by means of the MODE select
switch on the control panel.

File selection via data transmission.
A file can be selected by data transmission in either "EX. 232C" or "EX.
ETHER" mode. For details, see the Communication Manual.

When the file is selected, the following display appears.

MODE: E X . SI G / CONT

100 %
FREE
: STOP
RESET

n<or
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(3) Caution
In the external control mode, an execution file cannot be selected through the
teach pendant, using a command.
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8.3  Selecting Run Mode

(1) Function
Changes over the run mode of automatic operation.

(2) Procedures

(@) External control signal mode:
When the cycle operation mode signal is turned on, the cycle operation mode
is selected. When the same signal is turned off, the continuous operation
mode takes effect.
For the cycle operation mode signal, see the Interface Manual.

(b) "EX.232C" or "EX. ETHER" mode:
Specify the run mode by sending the MODE command as an internal
command for data communication (EC).
For details of sending the internal command, see the Communication Manual.

(3) Cautions

* In the external control signal mode, the run mode is selected by the cycle
operation mode signal.

* Inthe "EX. 232C" mode and "EX. ETHER" mode, the cycle operation mode
signal is ineffective.

» If the external automatic mode has replaced the internal automatic in the "EX.
232C" mode and "EX. ETHER" mode, the operation mode effective then is
maintained. To specify the run mode in the host mode, send the MODE
command as an internal command through data communication.

* In the external automatic mode, you cannot specify the run mode, using the
command through the teach pendant.
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8.4  Speed Override

(1)

(2)
(@)

(b)

Function
Sets the speed override for automatic operation. This function is useful to
effect an additional override, taking the programmed speed as 100%.

Procedures

When specifying speed override in the internal automatic mode:
Specify a desired speed override beforehand in the internal automatic mode.
Then change over the MODE select switch.

When using an automatic start file:

Create in the RAM drive an automatic start file which designates the speed
override by the OVRD command, then turn on the controller power.

For the automatic start file, see Section 4.

(3) Cautions

A speed override which was set in the internal automatic mode or test
operation mode remains effective as it is. Just after the controller power is
turned on, the override is 100%.

You can specify the speed override valid at power ON by using the OVRD
command in the automatic start file.

In the external automatic mode, you cannot specify the speed override, using
the command through the teach pendant.
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8.5 Startup

(1) Function
Starts an automatic operation under the predetermined conditions.

(2) Procedures

(@) Startup by using the start signal in the external signal mode:
Input the start signal.
For the start signal, see the Interface Manual.

(b) Startup by data communication in the "EX. 232C" mode and "EX. ETHER"
mode:
Start up the program through data communication.
For the data communication, see the Communication Manual.

MODE: E X . SI G / CONT TEST
L 14
O 100 %
M FREE
S R UN
BREAK STOP \ WA TCH

(3) Cautions
» Startup can be performed, using the "startup” signal or data communication.
* In the external control signal mode, only the "startup” signal is effective. In
the host mode, only the startup by data communication takes effect.
* The RUN switch on the control panel is inoperative.
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8.6 Stop
8.6.1 Cycle Stop

(1) Function
Selects "CYCLE" for the run mode and stops an automatic operation at the
program end.

(2) Procedures

(@) Step 1. Input of "cycle operation mode" signal.
Input the "cycle operation mode” signal, and the cycle operation mode is
selected, where an automatic operation stops at the end of the program.
With the stop of the automatic operation, the "cycle end" signal is output.
For the "cycle operation mode" signal and "cycle end" signal, see the
Interface Manual.

(3) Cautions

* In the external control signal mode, the cycle operation mode is selected by
the input of "cycle operation mode" signal. When the program has been
executed to the end in the cycle operation mode, the automatic operation
stops with the "cycle end" signal output.

* Inthe "EX. 232C" mode and "EX. ETHER" mode, the operation mode cannot
be changed over by the external control signal. If the program is started in
the continuous operation mode, cycle stop cannot be effected.

* The SCOL program execution unit pre-reads up to four (4) motion commands.
Therefore, the program may be executed successively by up to three (3)
cycles according to the cycle stop timing or the active program contents.
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8.6.2 STOP

(1) Function

Stops an automatic operation when the active command has been executed.
This function is used for normal stop operation.

(2) Procedures

(@) Step 1. Input of STOP.
« Control panel: Press the STOP switch.
« Teach pendant: Press the function key corresponding to the [STOP]
menu.
» "Stop" signal (only in the external control signal mode):

Input the "stop” signal. (For details, see the Interface
Manual.)

« Data communication (only in the host mode):

Send the stop command. (For details, see the
Communication Manual.)

The STOP switch LED on the control panel is illuminated. When the
currently executed command has completed, the automatic operation stops at
the same time that the RUN switch LED on the control panel turns off with
"STOP (CONT)" shown under "S" (execution status) on the teach pendant

display.

MODE: EX. S| G /| CONT TEST
L: 123
O: 100 %
M: FREE
S: sTOP
CONT

LD1I sp | ] WA T CH

(3) Cautions
* Inthe "EX. 232C" mode and "EX. ETHER" mode, the "stop" signal is invalid.
* In the external control signal mode, stop by data communication is ineffective.

* For the "stop” signal and data communication, see the Interface Manual and
Communication Manual, respectively.
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8.6.3 BREAK

(1) Function
Immediately decelerates and stops the robot, and stops an automatic operation.
This function is used to interrupt the automatic operation.

(2) Procedures

(@) Step 1. Input of BREAK.
 Teach pendant: Press the function key corresponding to the BREAK
menu.
» "Stop" signal (only in the external control signal mode):
Input the "break” signal. (For details, see the Interface
Manual.)

The robot immediately slows down and stops to stop the automatic operation.
The RUN switch LED on the control panel turns off with the STOP switch LED
illuminated. "STOP (RETRY)" is shown under "S" (execution status) on the
teach pendant display.

MODE: EX. SI G /| CONT TEST
L : 123
O: 100 %
M: FREE
S: STOP
RETRY
LDI slp || WA T CH
(3) Caution

To restart the operation after the stop by the BREAK command, perform the
startup operation.
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8.6.4

(1)

(2)

FEED HOLD

Function

Holds robot motion and program execution. When this function is specified
during robot operation, the robot immediately slows down and stops. The feed
hold function is used to stop the robot temporarily.

Procedures

(@ Step1l: Inputof FEED HOLD.

Press the FEED HOLD pushbutton switch equipped on the teach pendant,
and the FEED HOLD switch LED is illuminated. If the robot is working, it
decelerates and stops.

When the robot has stopped, the RUN switch LED on the control panel goes
out with the STOP switch LED illuminated. The display of the teach pendant
is as shown below with "STOP (RETRY)" indicated under "S" (execution
status).

MODE: EX. SI G / CONT TEST

123
00 %
R E E
TOP
TRY

nw < Oor

m w 7T =

LDI slp || WA T CH

(b) Step 2: Cancel of feed hold.

While the FEED HOLD switch LED is turned on, press the FEED HOLD
switch again. The FEED HOLD switch LED turns off and the automatic
operation restarts.

If feed hold was commanded during program execution, program execution
can be restarted by canceling the feed hold.

When the program has restarted, the STOP switch LED on the control panel
turned off with the RUN switch LED illuminated.

"RUN" is shown under "S" (execution status) on the teach pendant display.

STE 80720
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MODE: EX. SI G /| CONT TEST
L 14
O: 100 %
M: FREE
S: RUN
BREAKIS TloP WA T CH

(3) Cautions

If the feed hold was commanded during program execution, program
execution can be restarted by canceling the feed hold.

If you should change the master mode, select a file or reset the execution
conditions, the program will not restart.
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8.6.5

(1)

(2)

3)

EMERGENCY Stop

Function
Turns off the servo power and stops an automatic operation. This function is
useful to stop the robot system at the time of an emergency.

Procedures

Press the EMERGENCY stop pushbutton switch equipped on the control panel
or teach pendant, or use the "emergency stop” external control signal.

The servo power is turned off and the SERVO ON switch LED on the control
panel goes out with the SERVO OFF switch LED illuminated.

The SERVO ON switch LED on the teach pendant goes out.

Cautions
All of the EMERGENCY stop switches on the control panel and teach pendant,
and "emergency stop” external control signal are operative. At the time of an
emergency, use whichever key you can get at quickest.
The EMERGENCY stop switches on the control panel and teach pendant are
of a lock type. When pressed, they remain depressed and locked. To reset,
turn and unlock the switch.
While the EMERGENCY stop switch is ON, the servo power cannot be turned
on.
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8.7 Reset

(1) Function

(1-1)

(1-2)

(1-3)

(1-4)

Program reset

Resets all execution conditions (execution steps, variables) for a current file
and allows execution of that program from the top.

This function is useful to execute a current file from the top of the program.

Step reset
Resets all execution conditions (excluding global variables) for a current file
and allows execution of that program from the top.

Cycle reset

Resets all execution conditions (excluding global variables) for a current file
and allows execution of the main program from the step indicated by label
RCYCLE. This function is useful when you do not wish to execute the
setting of the initial condition. Also, specify the GOTO RCYCLE command
just before the END command not to execute the END command of the main
program.

Output signal reset
Sets off all user external output signals (DOUT (1) ~ DOUT (164)). The
hand signals (201 ~ 204) will not turn off.

(2) Procedures

External control signal mode:

Turn on the input signal corresponding to the program reset, step reset, cycle
reset, or output signal reset.

In the external control signal mode, reset by data communication is not
possible. For details, see the Interface Manual.

"EX. 232C" mode and "EX. ETHER" mode:

Send the command corresponding to the reset operation you wish to perform
through data communication. If the command is accepted by the controller,
an "acknowledge"” signal is sent back from the controller.

In the host mode, reset by external control signal is not possible. For details,
see the Communication Manual.
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(3) Cautions
* In the program reset mode, all variables used in the program are reset. If
you do not wish to the variables, use the step reset function instead.
» If you do not wish to execute the setting of initial conditions at the head of the
program, use the cycle reset instead.
* Inthe cycle reset mode, use label RCYCLE in a desired step of the main
program.
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8.8 Variable Monitor

(1) Function
Displays the values of a desired global variable.

(2) Procedures

(@) Stepl: Command selection.

Press the NEXT key repeatedly until WATCH] is displayed in the menu, and
press the corresponding function key.

* During stop

MODE: EX. S1 G / CONT TESTPR

2 8
20 %
FREE
STOP
CONT

N BN B N SR -

* During run

W OoOr|o

MODE: EX. SI G /| CONT TESTPRO
L 2 8
O: 100 %
M: FREE
S: RUN
BREAKEMSTOP WA T CH

Press the [WATCH] function key, and the variable monitor display appears.

NAME:

NN BN BN RO CEECENY -

STE 80720
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*

The global variable signifies the variable (real number type, integer type,
position type, coordinate type or load type) as defined in the area flanked by

GLOBAL-END, or by DATA-END (for the variable which can be edited by the

DEDIT function) in the program.

(b) Step 2: Input of variable name.
Enter a variable name you wish to monitor, then press the EXE key. The
variable name thus input and its values are displayed.
* *x x * * (Variable name) [**/*]
* * * * * * . * * * * * * (CONFIG)
* * * * * * * * *
* * * * * * * * *
NAME : _
A & N  Nc-:c [NcHc-rEE

(©)

(d)

[1]
[2]

STE 80720

Unless the specified variable exists in the program, "------ ---"Is displayed.
Up to thirty (30) variable names can be registered.

Step 3:  Changeover of monitor variable display.
Monitor variable display can be changed over in the following manner.

Display of the next variable and Press the { key.
after

Display of the previous variable Press the T key.
and before

Display of an already registered Enter the already registered variable.
variable

Step 4: Change of variable value [CHG].
It is possible to change a programmed value temporarily. (To rewrite the
initial value in the program, execute [CHG+R].)

Press the [CHG] key, and the following display is called.

A reversed indication can be shifted up or down by means of the T or | key,

respectively.
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When the cursor is set to an element you wish to change, the relevant value
of the selected element is displayed as [CHANGE : ****+x* *xx@]  Change
the value and press the EXE key, then the value is updated.

* *x x * * (Variable name) [**/*]
*‘ * x Kx x| % ‘ x x % * % * (CONFIG)
L
X ok ok x ok Kk k%
X ok ok x ok Kk x %
ok ok ok Kk x Kk k%
CHANGE : * * * % % % % % x
AN N  Wcic Hcrc-rEE

(e) Step5: Change of variable [CHG+R].
It is possible to change the initial value in the program. By this operation, a
statement itself in the program is rewritten.

[1] Press the [CHG+R] key, and the following display is called.

[2] A reversed indication can be shifted up or down by means of the T or | key,
respectively.
When the cursor is set to an element you wish to change, the relevant value
of the selected element is displayed as [CHANGE+RESTORE : ***¥xx* *ixg]
Change the value and press the EXE key, then the value is updated.

* *x x * * (Variable name) [**/*]
*‘* * | * x *‘. * x % * % * (CONFIG)
L
X ok x kK Kk x x
X ok x ok ok Kk x %
ok ok ok kX Kk k%
CHANGE +RESTORE : * * * * * x % % %
AN N  Wcic Hcrc-rEE

( Step 6: Deletion of registered monitor variable.
Change over the monitor variable display until a variable you wish to delete is
displayed. Then press the ALT and BS keys (DEL) at the same time.

() Step 7: End of variable monitor.
Press the ESC key, and the system returns to the previous display of each
mode.
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& CAUTION

* Unless any program is selected, displayed value may not be correct.

» The [CHG+R] function cannot be executed for the global variable yet to be
initialized (such as position type array variable which is not taught the robot).

(If you are about to execute this, the error message saying "Can not
RESTORE" is displayed.

* The position type data can be changed in the range of £3 mm or +3 deg.
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8.9 Display of Line to be Executed

(1) Function
Displays the execution program.

(2) Operating procedure

(@) Stepl: Command selection.
Press the NEXT key to display [LDISP] in the menu, and then press the
corresponding function key.

MODE: TEACHI NG/ CONT TESTPRO
L : 2 8
O: 20 %
M:FREE
S:STOP
CONT
 BENECYD NN DN D N

(b) Step 2: Change the monitor variable display.
Press the F1 key to change between the SCROLL screen and CURRENT
screen.

* SCROLL screen (when program is stopped)

PROGRA LINE DISPLAY SCROL L
0
02 :SPEED = 50

0003 :MOVE A

0004 :MOVE B

0005 :MOVE C

CURREJI uMlP RUN

During program execution

CURREMI UM|P BREAKEISTOP

The execution program can be viewed in this screen.
For details on the JUMP function, see "Description on Edit Commands" in Section 4.
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* CURRENT screen (when program is stopped)

PROGR/AM L|/IINE DI SPLAY CURRENT

0001 : PROGRAWM TEST

In this screen, the block that is currently being executed is highlighted for indicating
which part of the program is being executed.
For details on the BREAK function and STOP function, see "Stop" in Para 8.6.

(3) Caution
[LDISP] is not displayed in STEP mode.
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Section 9 File Operation
9.1 Directory Display [DIR]

(1) Function
Displays a file name directory registered in the RAM drive and USB drive
(TS3000 folder).

(2) Procedures

(@) Step 1. File mode selection.
Press the NEXT key repeatedly until [FILE] is displayed in the menu. Press
the corresponding function key then.

MODE : TEACHI NG/ CONT 12345678 .123
L:9999
O:100%
M: FREE
S:STOP
RESET

Press the FILE and the following display appears.

F 1 L E OPERATI ON

o/l R | Mcolrlv Moe. Mren M |
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Operations of each command menu are shown below.

Menu Descriptions
[DIR] Displays a directory of files in the RAM drive and USB drive.
* Displays a directory of files in the TS3000 folder for the USB drive.
Copies files. See Para 9.2.
[COPY]
Deletes files. See Para 9.3.
[DEL]
Changes file names. See Para 9.4.
[REN]

(b) Step2: Command selection.
Press [DIR], and a directory of all files registered is displayed.

RAM: [***/***]
ABCD1?234 567 123456 Feb-12-20603s
F1 LEOOGO2 012 123456 Feb-13-200603s
FI1 LEOOGOS3 012 123456 Feb-14-200sH8
F 1 LEOOOA#4 012 123456 Feb-15-200sHs
F I LEOOTQOS 012 123456 Feb-16-200203s

Press the USB and the following menu is selected to display a directory of
files contained in the TS3000 folder in the USB drive.

N/A M E| T I M[E RAM

Display contents:

® Order of a file shown on the 1st line.
Total number of files

File name

File size in bytes

Date of file creation (or alteration)

© ® 0 0
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Keys operative in this mode and their operations are shown below.

Key Descriptions
Used to display the contents which are just one (1) line before
the cursor line.
Used to display the contents which are just one (1) line after
the cursor line.
+ Used to display the contents of the just preceding page.
+ Used to display the contents of the just succeeding page.
Used to sort the data by file name.
Used to sort the data by date.
ESC Used to return the system to the previous display.

(3) Cautions
» If a USB drive is selected in any of the operation processes, the USB drive
will not be recognized unless there is a "TS3000" folder (directory) in the drive.
Therefore, before performing any file operations, check that there is a TS3000
folder (directory) in the USB drive.
» If there is no TS3000 folder (directory) in the USB drive, create one.
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9.2

(1)

(2)

File Copy [COPY]

Function
Copies one file to another file. Both program section and data section are
copied. This function is used to back up the editing and create a similar file.

Procedures

(@) Step 1. File mode selection.

Press the NEXT key repeatedly until [FILE] is displayed in the menu. Press
the corresponding function key then.

MODE : TEACHI NG/ CONT 12345678 .123
L:9999
O:100%
M: FREE
S:STOP
RESET
EDIT DED I T SEL R UN F1LE >

Press the FILE and the following display appears.

F

D1 R Mcory HMDEL T

I L E OPERATI ON
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(b) Step2: Command selection.
Press [COPY].
If you press the ESC key without any character input in the step below, you
can exit this mode.
For the operation of each function key, see Para. 6.2.
Press the USB and you can select a file in the USB drive from the source

files.

FILE COPY FROM (001/020)
257 Feb-05-2008
FILEOOO?2 56 Feb-13-20038
FILEOOZ1O 1234 Mar -24-20038
PI CKOO24. PRO 456 Jun-15-2008
TESTPRO 1325 Jul -12-2008
NAME T1 ME | NPUT USB

(c) Step 3: Input of source file name.
Select a desired source file name, using the cursor, then press the EXE key.
The file name thus selected is displayed on the command line. Ifitis OK,
press the EXE key. Itis also possible to change the file name by deleting
one (1) character by means of the BS key or all characters by means of the
ESC key.

‘:ABCI

(d) Step4: Input of copied file name.
Select a file name where you wish to copy the source file.
If you press the ESC key without any character input in the following step, the
system returns to the source file name input mode.

RAM: FILE COPY TO RAM (001/020)
257 Feb-05-20038
FILEOODO?2 56 Feb-13-2008
FILEOOTL1DO0 1234 Mar-24-20008
PICKOO24.PRO 456 Jun-15-2008
TESTPRO 1325 Jul-12-2008
NAME| T ME | NPUT Us B
STE 80720

—-905 —



TSBOOOserieS Robot Controller OPERATOR’'S MANUAL

After selecting the copied file name, press the EXE key. When you wish to
create a new file, press [INPUT] and enter the file name.

The selected file name can also be changed like the source file name. The
USB drive can be selected as the copy target by pressing [USB]. When
copying a file from the RAM to the USB or from the USB to the RAM, the copy
source file name is already input.

If you press the ESC key, you can delete a file name. If you further press
the same key, the system returns to the source file name input mode.

‘:ABCDI

Make sure that the input file name is correct, then press the EXE key.

(e) Step5: Input through EXE key.
When the confirmation message appears, make sure of the input file name
again. Then press the EXE key.

Copy R: ABZC - > R: ABCD?»
O K THEN <EXE >

[R:] represents RAM, and [U:] represents USB.

() Step 6: Input through ANY key.
When the file has been copied, the following message appears.
When you press any key on the teach pendant, the system returns to Step 2

and you can continue copying.

Copy R: ABC - > R: ABCD?
Completed
HIT ANY KEY

If the copied file name specified already exists, the system waits for your
answer, displaying a message saying "Already exist. Delete?".
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: ABC - > R: ABCD?
exist.Delete?

If you wish to delete the already registered file, press the EXE key. If you do
not wish to delete it, press the ESC key.

If the copy source file name is identical to the copy target file name, the error
message "ILLEGAL OPERAND" is displayed, and the operation is canceled.

R: ABZC - > R: ABCD?
AL OPERAND ! !
ANY KEY

(3) Cautions

If the size of the copying data exceeds the memory capacity as a result of the
copy operation, an error message of "RAM file I/O error" is displayed.

If the number of files registered in the RAM drive exceeds the limit by the
copy operation, the system waits for key input, displaying an error message of
"MTX file 1/O error" or "RAM file I/O error".

Delete any unnecessary file or files and try again.

Unless the source file exists, an error message saying "[File name] Not

found" is displayed, and this operation becomes invalid.
You cannot copy a file to the file selected as the execution file. When this

happens, an error message saying "[File name] file already selected" is
displayed.
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9.3 File Rename [REN]

(1) Function
Renames a file.

(2) Procedures

(@) Step 1. File mode selection.
Press the NEXT key repeatedly until [FILE] is displayed in the menu. Press
the corresponding function key then.

MODE : TEACHI NG/ CONT 12345678 .123
L:9999
O:100%
M: FREE
S:STOP
RESET

Press the FILE and the following display appears.

F I L E OPERATI ON
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(b) Step2: Command selection.
Press [REN].
If you press the ESC key without any character input in the step below, you
can exit this mode.
Press the USB and you can change the file name in the USB drive.

RAM: FILE RENAME FROM (0017/020)

257 Feb-05-20038
FILEOODO?2 56 Feb-13-20038
FILEOOTL1DO0 1234 Mar-24-20008
PICKOO24.PRO 456 Jun-15-2008
TESTPRO 1325 Jul-12-2008
NAME| T ME | NPUT UsB

(c) Step 3: Input of file name before change.
Select a file name before change, using the cursor, then press the EXE key.
The file name thus selected is displayed on the command line. Ifitis OK,
press the EXE key. Itis also possible to change the file name by deleting
one (1) character by means of the BS key or all characters by means of the
ESC key.

|:ABCI

(d) Step4: Input of file name after change.
Select a file name after change.
If you press the ESC key without any character input in the following step, the
system returns to the "input of file name before change” mode.

RAM: FILE RENAME TO (001/020)
257 Feb-05-2008
FILEOOO?2 56 Feb-13-20038
FILEOOZLO 1234 Mar-24-200S8
PICKOO24 .PRO 456 Jun-15-2008
TESTPRO 1325 Jul-12-2008
VN T KD DN BN
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After selecting the file name after change, press the EXE key. When you
wish to create a new file, press [INPUT] and enter the file name. The
selected file name can also be changed like the file name before change. If
you press the ESC key, you can delete a file name. If you further press the
same key, the system returns to the "input of file name before change" mode.

‘:ABCDI

Make sure that the input file name is correct, then press the EXE key.

(e) Step5: Input through EXE key.
When the confirmation message appears, make sure of the input file name

again. Then press the EXE key.

Rename R : ABZC - > R: ABCD??
O K THEN < EXE >

() Step 6: Input through ANY key.
When the file has been renamed, the following message appears.
When you press any key on the teach pendant, the system returns to Step 2

and you can continue renaming.

ename R : ABC - > R : ABCD?

omp |l eted
HIT ANY KEY

O D

If the specified file name before change already exists, the system waits for
your answer, displaying a message saying "Already exist. Delete?".

ABC - > R: ABCD?

exist.Delete?
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If you wish to delete the already registered file, press the EXE key. If you do
not wish to delete it, press the ESC key.

If the copy source file name is identical to the copy target file name, the error
message "ILLEGAL OPERAND" is displayed, and the operation is canceled.

Rename R : ABCD - > R : ABCD?
I LLGAL OPERAND ! I
HI1 T

ANY KEY

(3) Cautions
« Unless the file name before change exists, an error message of "[File name]

Not found" is displayed, and this operation becomes invalid.
» If you try to rename a file selected as the execution file, an error message

saying "[File name] file already selected" is displayed, and this operation is

ineffective.
» If the file name after change is identical with the file selected as the execution

file, an error message saying "[File name] file already selected" is displayed,
and this operation is ineffective.
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9.4

1)

(2)

File Delete [DEL]

Function
Deletes a specified file. This function is used to delete an unnecessary file or
files when no free area is left in the RAM drive.

Procedures

(@) Step 1. File mode selection.

Press the NEXT key repeatedly until [FILE] is displayed in the menu. Press
the corresponding function key then.

MODE : TEACHI NG/ CONT 123456

2 3

99
0 %
E E
OoOP
ET

nw 4 0 O ofr

EDI T DED|I T SEL R UN F I L E| >

Press the FILE and the following display appears.

o/l R | Mcolplv Moe. Mren M |

I L E OPERATI ON
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(b) Step2: Command selection.
Press [DEL].
If you press the ESC key without any character input in the step below, you
can exit this mode.
Press the USB and you can delete the file in the USB drive.

RAM: FILE DELETE (001/020)
257 Feb-05-20038
FILEOODO?2 56 Feb-13-20038
FILEOOTL1DO0 1234 Mar-24-20008
PICKOO24.PRO 456 Jun-15-2008
TESTPRO 1325 Jul-12-2008
NAME| T ME | NPUT UsB

(c) Step 3: Input of file name to be deleted.
Select a file name you wish to delete and press the EXE key. If there are
many files to be deleted, use wild cards or execute this function over a few
times. The file name thus selected is displayed on the command line.
When you press the ESC key, a file name can be deleted. If you further
press the same key, you can select a file name again.

: ABC

Make sure that the input file name is correct, then press the EXE key.

(d) Step4: Input through EXE key.
After the confirmation message appears, make sure that your entry is correct,
and press the EXE key.
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(e) Step5: Inputthrough any key.
When the file has been deleted, the following message appears.
When you press any key on the teach pendant, the system returns to Step 2

and you can continue deleting.

Del et e R: ABC?
Completed
HIT ANY KEY

When you use the wild card (*.*), the system waits for your answer, displaying
a message of "Are you sure?".

When you wish to delete all files, press the EXE key. When you do not wish
to delete them, press the ESC key.

(3) Cautions
* If you use the wild card (*.*) for the RAM drive, you will clear the reserved files

too.
» Afile selected as the execution file cannot be deleted. When this happens,

an error message saying "[File name] file already selected" is displayed.
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Section 10  Utility

The utility mode allows external input/output signal display, current position display,
selection of work/tool coordinate system, etc. It can be used in the teaching,
internal automatic and external automatic modes.

When you press the ESC key, the system returns to the previous display, quitting
the utility mode.

10.1 Selecting Utility Mode

(1) Function
Selects the utility mode.

(2) Procedures

(a) Step 1: Utility mode selection.
Press the UTILITY key equipped on the teach pendant, and the following
display appears.

ROBOT uT i1l LI TY

AU X | /0] POS TRANSHEWK - TM >

Each time the NEXT key is pressed, the menu is changed over as follows.

RIEORGEMJ -/L|/I| M@@D ATE MOTORJMENC >

PLC - MEMMEMORMZEROPHEMYER CONYV >
E[THERJMPAY|LDEMFCTRY BCKUPH->
STE 80720
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The key operative in this mode and its operation are shown below.

Key Descriptions

ESC Used to quit the utility mode and return the system to the
previous display.

Operations of each command menu are shown below.

Menu Descriptions
[AUX] Used to display the auxiliary signals.
[1/0] Used to display the external input/output signals.
[POS] Used to display the robot positions.
[TRANS] Use;d to select the work coordinate system or tool coordinate
system.

[WK-TM] Used to display and set the robot working time.

[REORG] Used to reproduce the origin (or home point).

Note: This function is intended for the maintenance. For
details, see the Maintenance Manual provided

separately.
[J-LIM] Used to display the joint limit set values and set a joint limit
value as necessary.
[DATE] Used to display and set the current date and time.
[MOTOR] Used to display the servo motor torque, electronic thermal total

value and load factor.

STE 80720
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Menu Descriptions

[ENC] Used to display the servo encoder data.

Note: This function is intended for the maintenance.
Operate this key according to the instructions of our
service engineers.

[PLC-M] Used to display the PLC data.

[MEMOR] Used to display the system internal memory.

Note: This function is intended for the maintenance.
Operate this key according to the instructions of our
service engineers.

[ZEROP] Used to set the origin (or home point).

Note: This function is intended for the maintenance.
Operate this key according to the instructions of our
service engineers.

[VER] Used to display the system version.
[CONV] Used to display each status of the conveyor synchronization
function.

Note: For details, see the Conveyor Synchronous Function
Instruction Manual provided separately.

[ETHER] Used to display the Ethernet status.

Note: For details, see the Ethernet Interface Instruction
Manual provided separately.

[PAYLD] Used to display PAYLOAD set values for manual operation
and set a PAYLOAD value as necessary.

[FCTRY] Note: This is a function for initialization at shipment. Users
must not use.

[BCKUP] Used to display backup operation to the flash memory.

(3) Caution
This function can be used in the teaching, internal automatic and external
automatic modes.
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10.2 Auxiliary Signal Display [AUX]

(1) Function
Displays the status of auxiliary signals.

(2) Procedures

(a) Step1: Command selection.
Press the NEXT key repeatedly until [AUX] is displayed in the menu. Press
the corresponding function key, and the following auxiliary signal display

appears.

SIGNALE OPERATION MODE [ 1/ 4]
HAND 1
KA I
[ 214 ] [ 3]

[ [ 2] [ 2 15 ] [ 5] [ 4]

* The numbers on the display correspond to the output signal ports.

* Auxiliary signals having two (2) output signal ports are set for the double
solenoid, and those having one (1) output signal port are intended for the
single solenoid. Those having no output signal ports are not intended for
anything.

» Ports inversely displayed are ON and ports not inversely displayed are OFF.
(On the above display, only [1] is ON.)

* ltis possible to display messages for respective signals on the 3rd to 4th lines
of the display only when they are defined in the user parameter file
beforehand. (For further information, see the Parameter Manual.)

Example: Content of USER. PAR file

° Note
=1000J20100“HandHout[d1” [1: Space (Insert space mark in blank lines.)

* (19 lines will continue below.)

(For details, see the User Parameter Manual.)
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Keys operative in this mode and their operations are shown below.

Key Descriptions

+ Qsed to display the ne.xt page. If the cursor is located at the
final page, the page will not change over.

+ Used to display the previpus page. If the cursor is located at
the top page, the page will not change over.

ESC Used to return the system to the utility display.

Operation of each command menu is shown below.

Menu Descriptions

[AUXnN] Each time this key is pressed, the solenoid state changes from
ON to OFF or vice versa. For the double solenoid, the state of
two (2) ports are changed over alternately.

(3) Cautions
+ The output signal port and solenoid type corresponding to each command
menu should be defined in the user parameter file in advance. For more
information, see the User Parameter Manual.
» During emergency stop, auxiliary signals can be turned on and off.
The initial state at power ON, including signals which are set for the double
solenoid, is OFF.
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10.3 External Input/Output Signal Display [I/O]

(1) Function
Displays the status of external input/output signals.

(2) Procedures

(a) Step 1: File mode selection.
Press the NEXT key repeatedly until [I/O] is displayed in the menu. Press
the corresponding function key, and the following hand input/output signal
status display appears.

I /O Monitor (Standard I N ) 1/ 5
1 10 11 20
DINO?™ 00O0O0O 000O00O 00O0O0O 000O0O
2 = 00O0O0O 000O0O 00O0O0O 000O0O
4 = 00O0O0O 000O0O 000O0O 000O0O

6 * 0000O
| W | Mo/ N oouTr Msvs

For the display contents, see Step 2 below.

Keys operative in this mode and their operations are shown below.

Key Descriptions

Used to move the cursor to the left. When the cursor is
located on the left end, it will not move at all.

This key is effective when the [ON] menu or [OFF] menu is
displayed.

Used to move the cursor to the right. When the cursor is
located on the right end, it will not move at all.

This key is effective when the [ON] menu or [OFF] menu is
displayed.

Used to move the cursor up. When the cursor is located at
the top, it will not move at all.

This key is effective when the [ON] menu or [OFF] menu is
displayed.

Used to move the cursor down. When the cursor is located at
the bottom, it will not move at all.

This key is effective when the [ON] menu or [OFF] menu is
displayed.
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ALTI+[1] or Used to display the next page. If the cursor is located at the
final page, the top page is selected.

+ or Used to display the previous page. If the cursor is located at

the top page, the final page is selected.
+[NEXT]

ESC Used to return the system to the utility display.

Operations of each command menu are shown below.

Menu Descriptions

[ON] Used to set ON the bit indicated by the cursor.
[OFF] Used to set OFF the bit indicated by the cursor.
[DIN] Used to move to DIN display (user external input).

[DOUT] Used to move to DOUT display (user external output).
[SYS] Used to move to SYS (system) display.

(b) Step 2: Change of display.
Press the ALT + | keys or the NEXT key (or ALT +T, ALT + NEXT) at the
same time, and the display items are changed over. Display contents of
each page are shown below.

® DIN (User external input)
Page 1 (general input)

I / O Moni tor (Standard I N ) 175
1 10 11 20
DINO "™ 00O0O00O 000O00O 000O0O 000O00O
2 = 00O0O0O 000O00O 00O0O0O 000O0O
4 * 000O0O 000O00O 000O0O 000O00O
6 * 00O00O
m H | No' N oouT Msvs N
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TSBOOOserieS Robot Controller

Page 2 (expansion input)

/

(Exted N )

t o

Mo n

0]

0

000O00O
000O00O
000O00O

1
000O00O
000O00O
000O00O

000O00O
000O00O
000O00O

000O0O
000O0O
000O0O
00O00O0

I N10 *

D

*

2
4
6

1
1
1

*

*

Page 3 (system input)

/

/

t o

Mo n

0]

1
000O00O
000O00O
000O00O

000O00O
000O00O0
000O00O

000O00O
000O00O
000O00O

000O0O
000O0O
000O0O
00O00O0

I N2 0 *

D

*

2
4
6

2
2
2

*

*

Page 4 (field bus input 1)

/

)

N

i el dbus1
1
000O0O
000O00O
000O00O

F

(

(o]

t
1

Mo n i

o)

/

000O00O
000O00O
000O00O

000O00O
000O00O
000O00O

000O00O
000O00O
000O00O
0000

I N30 *

D

*

2
4
6

3
3
3

*

*

Page 5 (field bus input 2)

/

N

d bus 2

e |
1
000O00O0
000O00O0
000O00O

F

(

t o

Mo n

)

/

000O0O
000O00O
00O0O0O

000O00O
000O00O
000O0O

000O0O
000O00O0
000O0O
0000

I N4 0 *

D

*

2
4
6

4
4
4

*

*

The 1/O signal status is represented by "1" for open contacts and by "0" for

close contacts.
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One line contains 20 signals which are separated at every 5 signals, and the
number of the signal at the head of the signal string is displayed at the left

end of the line.

The number of signals is 64.

©® DOUT (User external output)

Page 1 (general output)

5
0

000O00O
000O00O
000O00O

/

oOuT) 1

d

r

(S tanda

(o]

t
1

Mo n

o)

/

1
000O00O
000O00O
000O00O

000O0O
000O0O
000O0O

BJoooo

DoOuUTO®O*™

000O00O
000O00O
000O0O

BCEEG

expansion output)

DOUT 2~

DOUT 4 *

DOUT®G6 *

| O N

SYS

DOUT

D

(

Page 2
Mo n

/

)

(Exted OUT

(o]

t
1

0]

1
000O00O
000O00O
000O00O

000O00O
000O00O
000O00O

000O0O
000O0O
000O0O

BJoooo

bDbouT10*

000O0O
000O00O
00O0O0OC

DOUT 12~

DOUT14*

DOUT16 *

Page 3 (system output)

/

/

(System OuUT) 3

r

t o

Mon i

o)

000O00O
000O00O
000O00O

000O0O
000O0O
000O0O

000O00O
000O00O
000O00O

000O00O
000O00O0
000O00O
000O0O

DOUT20 *

DOUT22*

DOUT2 4 *

DOUT 26 *

Page 4 (field bus output 1)

/

5

/

4

oOuUT)

Il d bus 1

1
000O00O
000O00O0
00O0O00O

F

0

t
1

M o n

O

000O0O
000O00O
000O0O

00O0O0O
000O0O
00O0O0O

BJoooo

DOUT30 *

000O00O0
000O00O0
000O0O

DOUT32*

DOUT3 4 *

DOUT 36 *
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I/

O Moni tor (F il dbus?2 OuUT) 51/ 5
1 10 11 20

uT40* Joooo 00000 00000 00000

UT42* 00000 00000 00000 O00O0O0O

UT44* 00000 00000 00000 O00O0O00O

UT46* 00000

ON | O|F|F DI N DOUT SYS

The 1/O signal status is represented by "1" for open contacts and by "0" for
close contacts.

One line contains 20 signals which are separated at every 5 signals, and the
number of the signal at the head of the signal string is displayed at the left
end of the line.

The number of signals is 64.

For the page where [ON] or [OFF] is displayed, data indicated by the cursor
can be set ON or OFF.

® SYS (System)

Page 1 (HAND)

I/

O Mo n i

The 1/O signal status is represented by "1" for open contacts and by "0" for
close contacts.

The number of signals is 8 each for input and output, and the number of the
signal at the head of the signal string is displayed at the left end of the line.
For the output signals, data indicated by the cursor (i.e. data inversely
displayed) can be set ON or OFF using the corresponding function key.
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Page 2 (SYSTEM IN)

I /O Monitor (SYSTEM I N ) 2/ 4
0: STORBE 0O : ALM_RST 1 :8STOP

0 : PRG_RST 0 : RUN 0 :CYCLE

0 : STEP_RST 0O : EXT_SVON 0O :LOW_SPD
0 : CYC_RST 1 : BREAK

0 :DO_RST 0 : SVOFF
AN  No v NoouT Msvs I

Page 3 (SYSTEM OUT)

| /O Monitor (SYSTEM OUT) 3/ 4
0O : EMG _ ST 0 : EXTSIG 0O : LOW_ ST
0: SV_RDY 0 : EXTHOST 0 : BT _ALM

0 : ACK 0 : SYS_RDY 0 : ALARWM

0O : TEACH 0 : AUTORUN

0 : I NI 0 :CYC _END

H | B  No'n WoouT Msvs N

Page 4 ©® (MOTOR BRAKE CONTROL)

MOTOR BRAKE CONTROL 4 | 4
AXx i s 1 L OCK A X i s 5 : L OCK
AXx i s 2 L OCK A X i s 6 : L OCK
AXx i s 3 : L OCK

A X i s 4 : L OCK

You cannot edit data on this display.

Page 4 @ (MOTOR BRAKE CONTROL)

MOTOR BRAKE CONTROL 4 | 4
Axis1: IIHREE AXxis5: L OCK
AXx is 2: L OCK Ax i s 6 : L OCK
AXx i s 3 : LOCK

AXx i s 4 : L OCK

LIO C K| F R|IE|E DI N DOUT SYS

+ The display that can be edited can be selected by grasping the TEACHING
mode, all-axis brake locking mode, servo OFF status, ENABLE switch.

* The motor brake at each axis can be edited on this display.

» The motor brake at the axis specified in [LOCK] mode is locked.

STE 80720
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* The motor brake at the axis specified in [FREE] mode is released.

(3) Cautions
* The edited motor brake information is enabled when the [MOTOR BRAKE
CONTROL screen] is displayed and the conditions are satisfied.
*  When exiting the [MOTOR BRAKE CONTROL screen], the motor brakes of
each axis are locked when the servo is turned off.
* When the servo is turned on, the motor brake is applied for the current axes.

STE 80720
-10-12 -



TSBOOOseries Robot Controller OPERATOR’'S MANUAL

10.4 Current Position Display [POS]

(1) Function
Displays the robot position in the joint, world or work coordinate system.

(2) Procedures

(a) Step 1: Command selection.
Press the NEXT key repeatedly until [POS] is displayed in the menu. Press
the corresponding function key, and the following joint coordinate system
position display appears.

JOINT

J 1 0. 000 [ de g ]
J 2 0. 000 [ d e g ]
J 3 0. 000 [ m m ]
J 4 0. 000 [ d e g ]
J 5 0. 000 [ de g ]

» Coordinate value of respective joints are displayed.

The key operative in this mode and its operation are shown below.

Key Descriptions

ESC Used to return the system to the utility display.

Operations of each menu are shown below.

Menu Descriptions

[JOINT] Used to call the position display in the joint coordinate system.

[WORLD] Used to call the position display in the world coordinate system.

[WORK] Used to call the position display in the work coordinate system.

[P-CMD] Used to call the position command display.
[P-FBK] Used to call the position feedback display.

STE 80720
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(b) Step 2: Change of display.
Press the soft key corresponding to the coordinate system you wish to display,
and the position display in the selected coordinate system appears as shown
below.

Position display in joint coordinate system

JOINT

J 1 0. 000 [ de g ]

J 2 0.000 [deg]

J 3 0. 000 [ m m ]

J 4 0.000 [deg]

J 5 : 0. 000 [ de g ]

JJO I NTHEW O R|L DJ@W O R K P-CMDJMP - FBK

» Coordinates of respective joints are displayed.

Position display in world coordinate system

WORLD
X 0.000 WO R K world
Y : 0.000 TOOL
z 0.000 BASE wor | d
C 0.000
T 0.000
JJOI NTHWO/R|L DJW O R K P-CMDJMP - FBK

* A work coordinate of each axis is displayed.
* When confirming each coordinate name selected as WORK, TOOL, and
BASE coordinate systems, COORD is selected.
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Position display in work coordinate system

WO R K
X 0.000 WO R K wor |l d
Y 0.000 TOOL
Z 0.000 BASE wor |l d
C : 0.000
T . 0.000
JJOI NNTHW O/R|L DJW O R K P-CMDJMlP - FBK

* A work coordinate of each axis is displayed.
* When confirming each coordinate name selected as WORK, TOOL, and
BASE coordinate systems, COORD is selected.

Position command display

POSITION COMMAND

E 1 : 0

E 2 : 0

E 3 : 0

E 4 0

E 5 0

JJOI NTHWO/R|L DJ@W O R K P-CMDJMP - FBK

» Values of position command from each axis servo are displayed.

Position feedback display

POSITION FEEDBACK

E 1 : 0 E 6 : 0

E 2 : 0 E 7 0

E 3 : 0 E 8 0

E 4 0

E 5 0

JJO I NNTHW O/R|L DJ@W O R K P-CMDJMlP - FBK

» Values of position feedback from each axis servo are displayed.

(3) Caution
Current position display is also possible even during the automatic operation.
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10.5

Selecting Work/Tool Coordinate System [TRANS]

(1) Function

Selects the work coordinate system or tool coordinate system.

(2) Procedures

(a) Step 1: Command selection.

Press the NEXT key repeatedly until [TRANS] is displayed in the menu.
Press the corresponding function key, and the following coordinate data
directory display appears.

TRANS SELECTI ON [ 1/ 11 ]

B vorc | 1o
TRANSOOGOO1 0
TRANSOOOO?2 5
TRANSOO0OOO3 0

l TRANSOOOOA4 4

.wor | d

When the program is not selected, the TRANS key becomes invalid.

The coordinate in which the coordinate data directory is displayed is a coordinate
which is defined in the selected program.

The defined coordinate data are displayed by every one data in the line.

An inversely displayed section in the data is called the "main cursor" which
indicates that this data is selected for editing.

Symbol "T" shown in the 1st column signifies that there is coordinate data before
the top data.

Symbol "1" shown in the 1st column signifies that there is coordinate data after
the final data.

Alphabet "t" displayed in the 1st column represents that the coordinate data on
the same line is based on the tool coordinate system.

Alphabet "w" displayed in the 1st column represents that the coordinate data on
the same line is based on the work coordinate system.

On the right side of the coordinate name, the number of positional data belonging
to that coordinate is displayed.

Regarding the data of [nnnn/mmmm] on the 1st line, "nnnn" identifies the
selected coordinate index, and "mmmm" the number of coordinate data.
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Keys operative in this mode and their operations are shown below.

Key

Descriptions

Used to move the main cursor up. If the main cursor is
located on the top line of screen, the screen scrolls down.

Used to move the main cursor down. If the main cursor is
located on the last line of screen, the screen scrolls up.

[ALT]+{1]

Used to move the main cursor up on the screen basis.

[ALT]+[{]

Used to move the main cursor down on the screen basis.

ESC

Used to quit coordinate selection and return to the utility
screen.

Operations of each menu are shown below.

Menu Descriptions
[END] Used to quit coordinate selection and return to the utility screen.
[FULL] Used to select the detailed display indicated by the main cursor.
[WORK] Used to specify the coordinate indicated by the cursor in the work
coordinate system and cancel the designation.
[TOOL] Used to specify the coordinate indicated by the cursor in the tool
coordinate system and cancel the designation.
[FIND] Used to search a coordinate name.
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10.5.1 Finishing Coordinate System Selection [END]

(1) Function
Finishes the selection of a coordinate system and returns the system to the
utility screen.

(2) Procedures

(a) Step 1: Command selection.
The coordinate data directory screen is displayed as shown below.

TRANS SELECTI ON [ 1/ 11 ]

B vorc | 1o
TRANSOOGOO1 0
TRANSOOGOO?2 5
TRANSOO0OOGO3 0

l TRANSOOOOA4 4

.wor | d

Press the [END] key and the following detailed display is called.

ROBOT uTtT i1l LI TY

AlU X | | /]|O] POS TRANSHEWK - TM§H>

(3) Caution
When pressing the ESC key, the same display as the above is called.
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10.5.2 Detailed Coordinate Data Display [FULL]

(1) Function
Displays the detailed coordinate data display.

(2) Procedures
Assume that you are going to display "TRANS00002" in detail.

(a) Step 1: Command selection.

Move the main cursor to "TRANS00002", and the following display is called.

TRANS SELECTION [ 3
1

* For [nnnn/mmmm] in the first column,

nnnn signifies the number of positional data belonging to a selected coordinate

system.

mmmm signifies the total number of positional data in all coordinate systems.

Press the [FULL] key, and the following display is called.

TIRANSO000/0]2 [ 3/
X 500 .000
Y 0.000
z 0.000
C 0.000

-10-19 —
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Operations of each menu are shown below.

Menu Descriptions

[END] Used to quit coordinate selection and to return to the utility
display.

[DIR] Used to select coordinate data directory display.

[WORK] Used to specify the coordinate system displayed to the work
coordinate system and cancel the designation.

[TOOL] Used to specify the coordinate system displayed to the tool
coordinate system and cancel the designation.

[FIND] Used to search a coordinate name.

(3) Cautions
* The world coordinate system cannot be displayed in detail.
« Each menu, END, WORK, TOOL, FIND is process in the same manner as for
the directory display.
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10.5.3 Setting Work Coordinate System [WORK]

(1) Function
Sets a specified coordinate in the work coordinate system. When this operation
is done for the coordinate already set in the work coordinate system, setting of
the work coordinate system is canceled.

(2) Procedures
Assume that you are going to set "TRANS00002" in the work coordinate
system.

(a) Step 1: Command selection.
Move the main cursor to "TRANS00002", and the following display is called.

TRANS SELECTION [ 3/ 11 ]
wor |l d 10
TRANSOOODO1 0
TRANSO0O0002 | 5
TRANSOOOTO O3 0
! TRANSOOOO#4 4
TRANSOOOO?2
Press the [WORK] key. The data of "TRANS00002" is set as the work
coordinate. Alphabet "w" is displayed in the first column, which shows the
data has already been set as the work coordinate system.
TRANS SELECTION [ 3/ 11 ]
wor | d 10
TRANSO0O0OGO1 0
Ml TR ANSOOOO0O2 | 5]
TRANSOOOO 3 0
l/ TRANSOOOO4 4
TRANSOOODO?2
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(3) Cautions

When this operation is done for the world coordinate system, setting of the
work coordinate system is canceled.

When this operation is done for the coordinate already set in the work
coordinate system, setting of the work coordinate system is canceled.

When another coordinate system was set as the work coordinate system, the
previous coordinate system is canceled.

A coordinate system set as the work coordinate is identified by "w" is
displayed in the first column of the directory display.
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10.5.4 Setting and Canceling of the Tool Coordinate System [TOOL]

(1) Function
Sets a specified coordinate in the tool coordinate system. If this operation is
done for a coordinate already set as the tool coordinate, setting of the tool
coordinate system is canceled.

(2) Procedures
Assume that you are going to set "TRANS00003" in the tool coordinate system.

(a) Step 1: Command selection.
Move the main cursor to "TRANS00003", and the following display appears.

TRANS SELECTI ON [ 4 |/ 11 ]
.wor | d 10
TRANSOOOGO 1 0

w TRANSOO0ODOGO?2 5
TRANSO00003 | 0

l TRANSOOOOA4 4

TRANSOOOO3

Press [TOOL], and the data of "TRANSO00003" is set in the tool coordinate
system and the following display appears.

TRANS SELECTI ON [ 4 11 ]
wor |l d 10
TRANSOOOTO1 0

w TRANSOOOO?2 5

ST RANSOOO0O3 | 0

Il TRANSOOOO 4 4

TRANSOOOO?2
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(3) Cautions

* When this operation is done for the world coordinate system, setting of the
tool coordinate system is canceled.

* When this operation is done for the coordinate system already set as the tool
coordinate system, setting of the tool coordinate system is canceled.

» If another coordinate was already set as the tool coordinate, it is canceled by
this function.

* A coordinate set as the tool coordinate is identified by "t" in the 1st column of
the display.
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10.5.5 Search of Coordinate Data [FIND]

(1) Function
Searches the data bearing the specified coordinate name.

(2) Procedures
Assume that you are going to search the coordinate data named
"TRANS00008."

(a) Step 1: Command selection.
Press the NEXT key repeatedly until [FIND] is displayed in the command

menu.

TRANS SELECTION [ 1/ 11 ]
TRANSOOOTO 1 0
TRANSO0OOOO?2 5
TRANSO0OO0OOOS3 0

l/ TRANSO0O0OO#4 4

.wor | d

EIND | FULIL FI1ND W O R K TOOL

Press [FIND], and the following display appears.

TRANS SELECTI ON [ 1/ 11 ]

B vor1c | 1o
TRANSOOOGO 1 0
TRANSOO0OOGO?2 5
TRANSOO0OOO3 0

l TRANSOOOOA4 4

FIND

(b) Step 2: Data name input.
Enter "TRANSO00008", and the display is changed over as shown below.

TRANS SELECTION [ 1/ 11 ]

. o' | 1o
TRANSOOGOTO O 1 0
TRANSOOOGO?2 5
TRANSOOOOS3 0

Il TRANSOOOO4 4

FIND: TRANSOOOTOS
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Keys operative in this mode and their operations are shown below.

Descriptions

A
@
<

Used to move the cursor left on the command line.

Used to move the cursor right on the command line.

L]

Used to input characters on the command line.

Alphabet

Used to search the specified position name and return the
system to the coordinate data directory display.

Unless the specified data is present, a message saying "Not
found" is displayed on the command line.

m
H
m

Used to select the insert or replace mode for the command
line.

B
2

w

Used to delete one (1) character just before the cursor position
on the command line.

+[BS] Used to delete one (1) character at the cursor position on the
command line.
ESC This function works in a different manner according to the

presence or absence of input character(s).

Presence of input character(s): All input character(s) on the
command line are cleared.

Absence of input character(s): The system returns to the
coordinate data directory display.

Press the EXE key, and search for the specified name. If found, the
coordinate data directory is displayed with the specified data at the head of
the screen and the main cursor moved there. The display is as shown

below.

TRANS SELECTION [ 9 / 11 ]
TRA/NS/0OO0O0/08 10
TRANSO0OOOOS®9 10
TRANSO0OO0OOT10 6
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(3) Cautions

» If the search data exist in the search start display, the main cursor simply
moves to the data position, and the data is not displayed at the head of the
screen.

* Unless the specified name exists, the system returns to the previous directory
display with a message of "NOT FOUND" shown on the command line.

* As the search is performed throughout the file, the search start position is
unrelated to the search operation.
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10.5.6 Coordinate Data Directory Display [DIR]

(1) Function
Calls the coordinate data directory display.

(2) Procedures

(a) Step 1: Command selection.
Assume that you are going to display the data of "TRANS00002" in detail.

TIRANS 00002 [ 3/ 11 ]

X 500 .000
Y : 0.000
z 0.000
C 0 00O

TRANS SELECTI ON [ 3
1

(3) Caution
The position of the main cursor in the directory display coincides with the
position of the coordinate displayed in detail.
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10.6 Working Time Display [WK-TM]

(1) Function
Displays the robot working time.

(2) Procedures

(a) Step 1: Command selection.
Press the NEXT key repeatedly until [WK-TM] is displayed in the menu.
Press the [WK-TM] key, and the following working time display appears.

WO RK TIME UuT Il LI TY
POWER ON TIME 12 3 4|5 12 M
PROGRAM R UN TIME 000O0OH 00M
HOUR? [O0-99999] :1
NN BEEE B S s

+ "POWER ON TIME" displays the total power ON time in hours and minutes (H
M).

+ "PROGRAM RUN TIME" indicates the total program run time in hours and
minutes (H M).

* Each time can be changed in this mode.
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Keys operative in this mode and their operations are shown below.

A
@
<

Descriptions

Used to move the cursor up. The command line is cleared.

Used to move the cursor down. The command line is

cleared.

Used to move the cursor to the left. The command line is

cleared.

Used to move the cursor to the right. The command line is

cleared.

IIHEH

Used to input characters on the command line.

Used to change the data indicated by main the cursor to the

EXE .
input value.
Used to delete one (1) character just before the cursor position
on the command line.
+[BS| Used to delete one (1) character at the cursor position on the
command line.
ESC Used to return the system to the utility display.

(b) Step 2: Datainput.
Move the main cursor to a data you wish to change, and enter a new data.
Character input to the command line is always effective.

WORK TIME UTILITY
POWER O N TIME 1 2 3 4|5 [REEEErEY
PROGRAM RUN TIME 0000O0OH O0OH

HOUR? [0-99999]:100mM
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Press the EXE key, and the value indicated by the main cursor is replaced
with the new value you entered. The display is as shown below.

WORK TIME UTILITY
POWER O N TIME co1o00H [HHAWV
PROGRAM RUN T IME 0000O0OH O0O0M
MINITE? [0—59] :®

(3) Caution
The input range of each data is as follows:
Hour : 0 ~ 99999
Minute : 0~259
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10.7 Reproducing the Origin [REORG]

(1) Function
Reproduces the origin.

(2) Procedures

(a) Step 1: Command selection.
Set the servo OFF.
Press the NEXT key repeatedly until [REORG] is displayed in the menu.
Press the [REORG] key, and the following origin reproduction display

appears.

[Page 1]
USER HOME 1 HOME 2

QRIRIBY - © 9 9199 9 9 9] - 99999999 [deg]
(J2) 0 0 [ deg]
(J 3) 0 0 [ mm ]
(J 4) 0 0 [deg]
(J5) 0 0 [ Mmm ]
| | | M 2 WTEACH]

[Page 2]
SYSTEM HOME 3 HOME 4

(v 1) EREREEEEE 99999999 [deg]
(J2) 0 0 [deg]
(J3) 0 0 [mm ]
(J 4) 0 0 [deg]
(J5) 0 0 [mm ]

* The origin coordinate of each axis is displayed.

» The origin coordinate as specified by the ZEROP function can be set on the
display, using the [TEACH] function.

* The [SET] function works in the same manner as the ZEROP function.
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» This function is intended for reproducing the machine origin. DO NOT use it
at other than origin reproduction.

(3) Caution
For details of the display contents and setting, see the Maintenance Manual.
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10.8 Joint Limit Setting [J-LIM]

(1) Function
Displays joint limit set values and sets a joint limit value as necessary.

(2) Procedures

(a) Step 1: Command selection.
Press the NEXT key repeatedly until [J-LMT] is displayed in the menu.
Press the [J-LIM] key, and the following joint limit set value display appears.

[ -1 LIMIT [+ 1 LIMIT
NIRERY - 1 1/0]. 0 0 O] 110.000 [deg]
J2:- 137 .000 137 .000 [deg]
J 3 0.000 200 .500 [mm ]
J4:- 280.000 280.000 [deg]
J 5 0.000 0.000 [deg]

NN BEEE B S s

Both minus (-) and plus (+) limit coordinates of each joint are displayed.

Keys operative in this mode and their operations are shown below.

~

ey Descriptions

Used to move the main cursor up. Ifitis located at the top,
the cursor will not move at all.

Used to move the main cursor down. If it is located at the
bottom, the cursor will not move at all.

Used to move the cursor to the right. If it is located on the
right end, the cursor will not move at all.

Used to move the main cursor to the left. Ifit is located on
the left end, the cursor will not move at all.

Eaaip=in=

Used to change the data indicated by the main cursor.

ESC Used to return the system to the utility display.
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(b) Step 2: Datainput.
Move the main cursor to a data you wish to change, using the cursor keys

(, , , ), and press the EXE key. Now, the current data is

displayed on the command line. The display is changed over as shown

below.
[ -1 LIMIT [+ 1 LIMIT
VIR - (1 1/0]. 0 0 O] 110.000 [deg]
J2:- 137 .000 137 .000 [deg]
J 3 0.000 200.500 [mm ]
J4:- 280.000 280.000 [deg]
J 5 0.000 0.000 [deg]
:-110.000M
A & = 5 N

Enter the data to be changed, and the following display appears.

[ -1 LIMIT [+ 1 LIMIT
NIRERY - 1 1/0]. 0 0 O] 110.000 [deg]
J2:- 137 .000 137 .000 [deg]
J 3 0.000 200 .500 [mm ]
J4:- 280.000 280.000 [deg]
J 5 0.000 0.000 [deg]

: -90.000M
A = & 5 = &
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Keys operative in this mode and their operations are shown below.

Key Descriptions
Used to input characters on the command line.
L] [+] [
Used to change a data indicated by the cursor to an entered
one. The system returns to the joint limit display.
Used to select the insert or replace mode for the command
line.
Used to delete one (1) character just before the cursor position

on the command line.

+[BS| Used to delete one (1) character at the cursor position on the
command line.

ESC This function works in a different manner according to the
presence or absence of input character(s).

Presence of input character(s): All input character(s) on the
command line are cleared.

Absence of input character(s): The system returns to the joint
limit display.

Press the EXE key, and the data at the cursor position is changed. The
display is changed over as shown below.

[ -1 LIMIT [+1LIMIT
NIREEY - | 9/0/. 0 0 O] 110.000 [deg]
J2:- 137 .000 137 .000 [deg]
J 3 0.000 200.500 [mm ]
J4:- 280.000 280.000 [deg]
J 5 0.000 0.000 [deg]
A & = 5 N =N
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(3) Cautions

* The rotary joint is input in units of degree (°) and the linear joint in units of
mm.

* These limit values are used to limit the automatic operation range and
teaching range of the robot for each joint. They are factory-set to the
maximum working range for each axis.

« Each joint set values are registered in the user parameter file (file name:
USER. PAR). If any set value has been changed, relevant data in the user
parameter file in the RAM drive is also updated automatically.
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10.9 Date and Time Setting [DATE]

(1) Function
Displays and sets current date and time.

(2) Procedures

(a) Step 1: Command selection.
Press the NEXT key repeatedly until [DATE] is displayed in the menu. Press
the [DATE] key, and the following date and time setting display appears.

DATE uT 1 LI TY

DATE IWIEl-01-2008

TIME 12 :00

MONTH?I [ 1-12 > N

iiﬁﬁﬁ

+ "DATE" displays the current date by "month—day—year."
 "TIME" indicates the current time in hours and minutes.
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Keys operative in this mode and their operations are shown below.

Used to change the data indicated by the main cursor to the
input value.

Key Descriptions

Used to move the main cursor up. The command line is
cleared.

Used to move the main cursor down. The command line is
cleared.

Used to move the main cursor to the left. The command line
is cleared.

Used to move the main cursor to the right. The command
line is cleared.

Used to input characters on the command line.

Used to delete one (1) character just before the main cursor
position on the command line.

+[BS| Used to delete one (1) character at the main cursor position on
the command line.
ESC Used to return the system to the utility display.

(b) Step 2: Data input.
Move the main cursor to a data you wish to change, and enter a new data.
Character input to the command line is always effective.

DATE uT 1 LI TY

DATE B -01-2008

TIME 12 :00

MONTH? [1-12]>9m1
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Press the EXE key, and the value indicated by the main cursor is replaced
with the new value you entered. The display is as shown below.

DATE UTILITY
DATE Sep-[Jfl-200s8s

TIME 12 :00

DAY?[1-31]>m1

(3) Cautions
* As the controller has a built-in calendar which is backed up by a battery,

setting is usually unnecessary. Set the data again only when the date or
time is incorrect.

The input range of each data is as follows:

Year : 0 ~ 99 (2000 ~ 2099)
Month : 1~12
Day : 1~ 31
Hour : 0~23
Minute : 0~59

» If only an asterisk (*) mark is input as the data, the display is initialized as
shown below. Use this mark if the calendar display is illegal in the initial
state.

DATE uT 1l LI TY

DATE [FIEB)-01-200s8

TIME 00 :00

MONTH?T[1-12]>1

OPERATOR'S MANUAL
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10.10 Version Display [VER]

(1) Function
Displays the system version.

(2) Procedures

(a) Step 1: Command selection.
Press the NEXT key repeatedly until [VER] is displayed in the menu. Press
the [VER] key, and the following version display appears.

System version display

SYSTEM VERS I ON [ 17 2]
X8LBB - x x X 2008 -05-22 15 :00 FFFF
X8GCA - x x x 2008 -056-22 15 :00 FFFF
X8GCC - x x x 2008 -05-22 15 :00 FFFF
X8GLA-xxXx 2008 -056-22 15 :00 FFFF

* The data is displayed in the order of the system version name, date of
creation and check sum value from the left.

* The date of creation is shown in the order of "year, month, day, hour and
minute."

* A check sum value is expressed in the hexadecimal notation.

* Page 1 contains the versions of boot ROM, main, communication (standard),
sequence, communication (option).

» Page 2 contains the version of the servo board.

Robot information display

ROBOT | NFORMAT I ON

MODEL TH6 50A -2200

ROBOT.PAR FHT 26 4 V10.01

SERVO.PAR FHT 26 4 V10.01

MACHINE NO . 2?2272 7?7°

CONTROL N O . 2?22?2777

S|lY s | ROBOTHES EQ AMP

« MODEL: Displays the type of the [R01] robot specified in ROBOT.
PAR.

STE 80720
~10-41 —



TSBOOOserieS Robot Controller

OPERATOR'S MANUAL

ROBOT. PAR:

SERVO. PAR:

MACHINE NO.:
CONTROL NO.:

Displays [R02] FHT number and [RO3] FHT version
specified in ROBOT. PAR.

Displays [S02] FHT number and [S03] FHT version
specified in SERVO. PAR.

Displays [M02] robot number specified in MACHINE. PAR.
Displays [M01] controller number specified in MACHINE.
PAR.

Sequence information display

I / O

I/O MODE:

SEQUENCE

MODE
PROGRAM
COMMON

FIELDBUS

N A

NFORMATI ON

Defaul't

M E TS3KSEQO1
TYPE -N
PROF I BUS

Displays [U11] startup sequence specified in USER.
PAR.

PROGRAM NAME: Displays a sequence file name during run.
COMMON:

FIELDBUS:

Displays "TYPE-N" or "TYPE-P" viewing the flag.
Displays the name of the FIELDBUS board mounted on
the robot controller.

Servo amplifier information display

SERVO

A -

mmOoOO o
1
» n 0o 0 o on

slot:
slot:
slot:
slot:
slot:
slot:

AMP I NFORMATI ON

ot Ax i s 1 E x t 1 None
ot AXx i s 2 E x t 2 None
ot Ax i s 3 E x t 3 None
ot AXx i s 4 E x t 4 Ax i s 1
ot None

ot None

Displays the axis-setting rotary SW on the slot A.
Displays the axis-setting rotary SW on the slot B.
Displays the axis-setting rotary SW on the slot C.
Displays the axis-setting rotary SW on the slot D.
Displays the axis-setting rotary SW on the slot E.
Displays the axis-setting rotary SW on the slot F.

STE 80720
~10-42 —



TSBOOOseries Robot Controller OPERATOR’'S MANUAL

Ext 1: Displays the axis-setting rotary SW.
Ext 2: Displays the axis-setting rotary SW.
Ext 3: Displays the axis-setting rotary SW.
Ext 4: Displays the axis-setting rotary SW.

Keys operative in this mode and their operations are shown below.

Key Descriptions
ALT]+ or Used to display the next page. If the cursor is located at the

final page, the top page is selected.
NEXT] or

+ or Used to display the previous page. If the cursor is located at

the top page, the final page is selected.
+|NEXT] or

ESC Used to return the system to the utility display.

Operations of each menu are shown below.

Menu Descriptions
[SYS] Displays the system version.
[ROBOT] Displays information on the robot.
[SEQ] Displays sequence information.
[AMP] Displays information on the servo amplifier.
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10.11 Servo Encoder Data Display [ENC]

(1) Function
Displays the servo encoder data.

(2) Procedures

(a) Step 1: Command selection.
Press the NEXT key repeatedly until [ENC] is displayed in the menu. Press
the [ENC] key, and the following encoder data monitor display appears.

MULT | SINGLE Eror-df | D
E 1 0 00000000 00
E 2 0O 00000000 0000 00
E 3 0O 00000000 0000 00
E 4 0O 00000000 0000 00
E 5 0O 00000000 0000 00
ERRORIM | | | I

Each axis encoder data is displayed.
This function is intended for the maintenance only. To make valid any change in
the data, therefore, subsequent input of combined keys is necessary.

The key operative in this mode and its operation are shown below.

Key Descriptions
ESC Used to return the system to the utility display.
(3) Caution

For detailed information, refer to the separate instruction manual.
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10.12  PLC Monitor [PLC—M]

(1) Function
Displays the PLC data.

(2) Procedures

(a) Step 1: Command selection.
Press the NEXT key repeatedly until [PLC—-M] is displayed in the menu.
Press the [PLC-M] key and the following PLC monitor display appears.
Press the contact menu you wish to display and the display item is changed.
The display contents on each page are as shown below.

» X display
PLC Monitor (X PLC-1nput) 17 4
F- - - - - - 8 7 - - - - - - 0

X000~ 000O0O0OOCO 0000O0O0OO0CDO
Xo0o1r* 11000000 0000O0OO0OO0CDO
X002+ 000O0O0OOCO 00001011
X03* 000O0O0OOCO 0000O0O0OO0CDO

L x| v I

* Y display

PLC Moni tor (Y PLC-o0utput) 1/ 4
F - - - - - - 8 7 - - - - - - 0
Y10 * 0000O0OO0OOCO 000O0OO0OO0OO0ODO
Y 11* 0000O0O0OOCO 0000O0OO0CDO
Y12* 0000O0OOOCO 000O0O0O0OO0ODO
Y13+ 0000O0O0OOCO 0000O0O0OO0CDO

» G display

PLC Moni tor (G PLC - > ROBOT) 17 8
F------ 8 7 - - - - - - 0
Goo* 000O0O0OO0GOO 0000O0OO0OO0O
Go1* 0000O0OO0CGOO 0000O0OO0COO
Go2+* 000O0O0OO0CGOO 0000O0OO0OO0OO
Go3* 0000O0OO0CGOO 0000O0OO0COO
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» H display
PLC Monitor (G ROBOT =-> PLC) 1/ 8
F- - - - - - 8 7 - - - - - - 0
HOO * 000OO0OO0O0OO0OO 000O0O0O0OO0ODO
HO1* 000O0O0OO0OO0ODO 000O0OO0OO0OO0ODO
HO2* 000O0OO0O0OO0OO 0000O0O0OO0ODO
HO3 * 000O0O0OO0OO0ODO 000O0OO0OO0OO0OCDO
A x § v §H c N + N I

Select [X], [Y], [G], or [H] to display the data on each contact data of the PLC.

Keys operative in this mode and their operations are shown below.

Key Descriptions

+ or Used to display the next page. If the cursor is located at the

final page, the top page is selected.
NEXT] or

ALTI+[T] or Used to display the previous page. If the cursor is located at
the top page, the final page is selected.

[ALT| +NEXT| or

ESC Used to return the system to the utility display.

Operations of each menu are shown below.

Menu Descriptions
[X] Moves to the X display on the PLC monitor.
[Y] Moves to the Y display on the PLC monitor.
[G] Moves to the G display on the PLC monitor.
[H] Moves to the H display on the PLC monitor.
(3) Caution

For detailed information, refer to the separate instruction manual.
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10.13 Zero Position Setting [ZEROP]

(1) Function
Sets the zero position (or origin).

(2) Procedures

(a) Step 1: Command selection.
Set the servo OFF.
Press the NEXT key repeatedly until [ZEROP] is displayed in the menu. The
following zero position setting display appears.

Z ERO POS I TI1I ON
€ 1
E 2 1500000
E 3 5301
E 4 210000
E 5 0
IEE I N B

» Zero position of each axis encoder is displayed.

* This function is intended for the maintenance only. To make valid any
change in the data, therefore, subsequent input of combined keys is
necessary.

» This function is used to establish the machine zero position (or origin). If the
operation is done incorrectly, the zero position will shift, causing a very
dangerous situation.

+ To avoid this, take careful precautions on the use of this function.

(3) Caution
For detailed information, refer to the separate instruction manual.
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10.14 Motor Load Display [MOTOR]

(1) Function
Displays the torque, electronic thermal total value and load factor of each servo
motor.

(2) Procedures

(@) Step 1: Command selection.
Press the NEXT key repeatedly until [MOTOR] is displayed in the menu.
Press the [MOTOR] key and the following display appears.

TORQUE PEAK LIMIT
J 1 10 .2% 210 .1% 300 .0%
J 2 2 .1% 185 .7% 300 . 0%
J 3 34 .5% 155 .8% 300 .0%
J 4 2 .5% 126 .0% 300 . 0%
J 5 : 0. 0% 0.0% 300 .0%
TIORQUEMT HERMEMLOAD

The key operative in this mode and its operation are shown below.

Key Descriptions

ESC Used to return the system to the utility display.

Operations of each command menu are shown below.

Menu Descriptions
[TORQU] Used to display the torque value of each motor.
[THERM] Used to display the electronic thermal total value of each
motor.
[LOAD] Used to display the load factor of each motor.
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(b) Step 2: Change of display.
Press the command menu for the coordinates you wish to display. Then the
following position display of each coordinate system appears.

Torque display

TORQUE PEAK LIMIT
J 1 10 . 2% 210 1 % 300 0 %
J 2 2 . 1% 185 7 % 300 0 %
J 3 34 . 5% 155 8 % 300 0 %
J 4 2 .. 5% 126 . 0% 300. 0%
J 5 : 0 0 % 0. 0% 300 . 0%
ORgu N .

The current motor torque of each axis is displayed.
(100% = Rated torque)

* In the PEAK column, the maximum value from the power ON to the
current time is displayed.

» Under the LIMIT column, the ratio of the maximum torque to the rated
torque is displayed.

Electronic thermal total value display

THERMAL (100%=ETrr)
1 1 2 %
: . 0%
0 %
5 %
0 %

[ S R GER G G
a b~ ODN
O N O O O

TORQUETHERMBLOAD
* The current total value of the electronic thermal is displayed.
* When the value reaches 100%, the alarm of "Axis* Electric Thermal"
occurs.
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L

[ S SRR S S

O A

1

a b~ ODN

3
%
%
%
%
%

5
3
2

ONB~DNOWOW
O 0o o=~ N O

= W N A -
oON Moo O Z

O O 0 N =~ 35

%
%
%
%
%

= N W b~ O

The current motor factor of each axis is displayed.

(100% = Rated load)

O =~ 0N O S

%
%
%
%
%

The displayed values are the running averages for the duration of the
past three (3) seconds, one (1) minute and fifteen (15) minutes.
When the load factor under the column of "1 Min" or "15 Min" reaches
the specified value, the alarm saying "Axis* Motor overload", is

generated.

-10-50 —
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10.15 Ethernet Status Display [ETHER]

(1) Function
Displays the Ethernet status.

(2) Procedures

(@) Step 1: Command selection.
Press the NEXT key repeatedly until [ETHER] is displayed in the menu, and
then press [ETHER].
The screen shown below is displayed.

ETHERNET STATUS [ 1/ 3]
I P ADDRESS 19 2 168 0 12 4
SUBNET MASK 255 .255 .255 . 0
MAC ADDRESS 000048 :1 402606
FI RMWARE S$18S60000/0001:00 20

(b) Step 2: Display change.
The display items can be changed by pressing ALT key + | key, the NEXT
key (or ALT key + T key, ALT key + NEXT key).
The information displayed on each page is shown below.

[Page 1]

ETHERNET STATUS [ 1/ 3]
|l P ADDRESS 19 2 16 8 0 12 4
SUBNET MASK 255 .255 255, 0
MAC A DDRESS 000048 :1 40206
FI RMWARE S15S60000/70001:00 20

» IP ADDRESS: IP address of the robot controller itself that is written in the
"ETHERNET. PAR" [EO1] file

+ SUBNET MASK: Subnet mask of the network that is written in the
"ETHERNET. PAR" [EO3] file

« MAC ADDRESS: MAC address of the robot controller itself

 FIRMWARE: Version of the Ethernet unit firmware
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[Page 2]
ETHERNET STATUS [ 2 / 3]
OwnPor t Connec't | P Por t
Il PO 1000 000 000 .000 .0O00O0 000O00O0
I P 1 00O00O 000 000.000 .0O00O 000O00O
I P 2 00O00O0 000 .00O0O.000 .000O0 000O00O0
| P 3 00O00O0 000.00O0.000 .000O0 000O00O0
NN DR P S s e

* |IPOto IP3: Ethernet channel number

* OwnPort:  Robot port number

» Port: Port number of the other connected device
» Connect IP: IP address of the other connected device

[Page 3]

ETHERNET STATUS [ 37 3]
App . Mo de Sta tus

I PO HOST TCP /S L I SEN

I P 1 SCOL TCP/C CLOSED

I P 2 SCOL TCP /S CLOSED

| P 3 SYSTEM TCP /S CLOSED

N NN D D s b

* IPO to IP3: This indicates the Ethernet channel number.

* App.: Name of application using the channel
The connection in the control status from robot language uses
simple protocol when HOST is shown and uses non-protocol
communication when SCOL is shown.

* Mode: Protocol type, open status
TCP/S indicates a server connection using TCP protocol, and
TCP/C indicates a client connection using TCP protocol.

+ Status: Ethernet port status
The statuses below are displayed. For the specific meaning of
each status, refer to any commercially available reference that
provides explanations of TCP/IP.

Closed Close wait
Listen Closing
Syn-Sent Last ACK
Syn-Received Time Wait
Established
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Fin-Wait1
Fin-Wait2
(3) Cautions

+ Check that the Ethernet cable between the controller and external device is
connected correctly.

» Use a cross connect cable if connecting the robot controller directly to the
external device, and use a straight cable if the connection passes through a
hub.

» After making any parameter settings, turn the power off and then on again to
enable the new settings.
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10.16 Payload Settings During Manual Guidance [PAYLD]

(1) Function
Displays the PAYLOAD value during manual guidance and, if necessary, sets
the PAYLOAD value during manual guidance.

(2) Procedures

(@) Step 1: Command selection.
Press the NEXT key repeatedly until [PAYLD] is displayed in the menu, and
then press [PAYLD].
The PAYLOAD setting screen during manual guidance appears as shown

below.
PAYLOAD f or Manua | Operation
Ma s s ( kg ) : 0 .000

Of f set (mm ) : 0 .00

The keys enabled in this mode and their operations are shown in the table
below.

Key Operation description

Used to move the main cursor up. The cursor does
not move when it is at the top edge.

Used to move the main cursor down. The cursor does
not move when it is at the bottom edge.

m
5 | B
m

Used to change the data of the main cursor position.

m
0]
@)

Used to return the system to the utility display.
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(b)

Step 2: Data input.

Use the T or | key to align the main cursor with the data that will be set, and
then press the EXE key.

The current data is displayed in the command line.

The screen appears as shown below.

PAYLOAD f or Manua | Operation
Ma s s (kg ) : 0 .000

Of f s et (mm ) : 0 .00

>0 .000

M NN N D  ——

Enter the data that will be changed. The screen appears as shown below.

PAYLOAD for Manua I Operation

Ma s s ( kg ) : 0 .000

Of fse't (mm ) : 0 .00

>10.000

A= & =§ =E =
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The keys enabled in this mode and their operations are shown in the table

below.
Key Operation description
Numeral, |.|, . ,
D Used to enter the characters in the command line.
Used to change the data at the main cursor position to the
EXE entered value.
Used to return to the PAYLOAD setting value display
screen.
INS Used to switch between insert/replace mode for the

command line.

Used to erase the character just before the command line
cursor position.

A Used to erase the character at the command line cursor
* position.

Operation varies depending on whether there are entered
characters.

When characters are entered: All characters entered in the
command line are erased.

When no characters are entered: Used to return to the
PAYLOAD setting value display screen.

Press the EXE key. The data at the cursor position changes. The screen
appears as shown below.

PAYLOAD f or Manua | Operation
Ma s s ( kg ) : 170 . 000
Of f set (mm ) : 0 .00
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(3) Cautions

» The weight of a load is indicated in kg units, and the offset is indicated in mm
units.

* The PAYLOAD setting value for manual guidance is stored in the user
parameter file (file name: USER. PAR).
If the PAYLOAD setting value for manual guidance is changed, the
information in the user parameter file on the RAM drive is also automatically
updated.
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10.17 Initialization to Factory Settings [FCTRY]

FACTORY SETTING uTtT i1l LI TY

T
F

O I A

W AR
I S
R

(3) Caution
This screen is used to perform initialization to the factory settings. The user
must not use this display.
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10.18  RAM Disk Backup [BCKUP]

(1) Function
Backs up the data in the RAM disk to the internal flash memory.
Provides a recovery method if the data in the RAM disk is inadvertently erased
or if the RAM disk is damaged due to low battery voltage or other cause.

(2) Procedures

(@) Step 1: Command selection.
Press the NEXT key repeatedly until [ BCKUP] is displayed in the menu, and
then press [BCKUP].

UTLITY

eETHERMM | M W 2 WEBckKuP

The BACKUP screen appears as shown below.

RAM DISK BACKUP

STATUS : EMPTY

BACKUP DATE: 04/03/15 16 :25
S|A V E| \ LOAD

(b) Step 2: Save.
Press the ALT key and the [0] key at the same time to enable the function key.
Press [SAVE], and then press the EXE key.

RAM DISK BACKUP

Push E XE T hen RAM - > FLASH

S|A V E| \ LOAD
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Press the EXE key to start the backup.
RAM DISK BACKUP

Push EXE S AVE T hen START

During the backup process, "Saving" is displayed on the screen.
The backup process is complete when this message no longer appears.

RAM DISK BACKUP

STATUS EMPTY

BACKUP DATE 04/03/15 16 :25
Saving

S|A V E| \ LOAD

The status when writing to the flash memory is shown below.
+ STATUS Indicates the backup status.
EMPTY Empty
3 FILES 1024 BYTES
In the above example, 1024 bytes are used in three files.
« BACKUP DATE Indicates the date that the backup was made.
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(c) Step 2: Reload.
Press [LOAD].
RAM DISK BACKUP

S
B

Press the EXE key.
RAM DISK BACKUP

Push EXE Then FLASH =-> RAM
S|A V E| \ LOAD

Press the EXE.
RAM DISK BACKUP

Push E XE LOAD T hen START

S|A V E| \ LOAD

Press the EXE key to start reloading.
RAM DISK BACKUP

STATUS EMPTY

BACKUP DATE 04/03/15 16 :25
Loading

S|A V E| \ LOAD

During the reloading process, "Loading" is displayed on the screen.
The reloading process is complete when this message no longer appears.
LOAD is prohibited if there is no backup file in the flash memory.

OPERATOR'S MANUAL
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Section 11  Self-Diagnosis
11.1 Classification of Errors

Errors detected by the self-diagnosis function are grouped and processed as
described in the larm Manual.

11.2 Display at Error Generation

If an error has occurred, the buzzer sounds intermittently and the relevant error
number flashes on the display when "ALARM" is selected beforehand by means of
the SELECT switch on the control panel.

If the error level is 2, 4 or 8, the "fault" external control signal turns on.

At the time of emergency stop, the buzzer will not sound and the "fault” signal will
not turn on.

To reset the alarm buzzer, press the STOP pushbutton switch on the control panel,
or execute the reset operation stated in Para. 11.4.
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11.3 Error Display

(1) Function
Displays the code number and description of an error which is detected
currently or which is not yet to be reset.

(2) Procedures

(@) Step 1. Input of error display.
Press the ERROR key equipped on the teach pendant, and the following
display appears.

[Error message display]

CURRENT ALARM [ 1/ 1]
8 - 001 Unde f i ned i nt

(b) Step 2: Error display.

Keys operative in this mode and their operations are shown below.

Key Descriptions
+ Used to display the previous page. (If errors which have not

yet been reset are covered on two or more pages.)

[ALT|+ Used to display the next page. (If errors which have not yet
been reset are covered on two or more pages.)

Used t display an error message.
Used to display the time of error generation.
ESC Used to return the system to the previous display.
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[Error time display]

CURRENT ALARM [ 1/ 1]
8 - 001 Sep-06-20017 19 : 409

(3) Caution
When the ESC key is pressed, the system quits the error display and returns to
the previous display. Error display is possible, irrespective of the mode
currently selected.
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11.4 Error Reset

(1)

(2)

Function

Resets the error display, "fault” signal and buzzer after the error has been
corrected.

Procedures

(@) Step 1. Input of error display.

Press the ERROR key equipped on the teach pendant, and following display
appears.

CURRENT ALARM [ 1/ 1]
001 Unde f i ned i nt

8 -

(b) Step 2: Resetinput.

Press the function key corresponding to the [RESET] menu. After the error
has been reset, another error, if any, is displayed in its place.

(3) Cautions

The soft limit and emergency stop are automatically reset after a relevant
error has been corrected.

Even if the reset operation is performed, if the cause of the error is not
removed, the error will occur again. In this cause, the error occurrence time is
updated after the reset operation.
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11.5 All Errors Reset

(1) Function
Resets all errors whose causes have been cleared.

(2) Procedures

(@) Select "ALARM" by pressing the SELECT switch provided on the control
panel.

(b) When the "ALARM_RST" signal is set ON in the external signal mode, the
same function as (a) above can be realized.

(3) Caution
This function can be executed, irrespective of presence or absence of the teach
pendant.
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11.6 Error History Display

(1) Function
Displays the history number, code number and time of error generation in the
order in which errors occurred.

(2) Procedures

(@) Step 1. Input of error display.
Press the ERROR key on the teach pendant, and the following display

appears.
CURRENT ALARM [ 1/ 1]
8 - 001 Unde f i ned i nt

(b) Step 2: Input of history.
Press the function key corresponding to the [HIST] menu, and the following
error history display appears.

[Error message display]

ALARM HI STORY [ 01/ 42 ]
8 - 001 Undef ined i nt

8 - 002 Memory Check error

8 - 00 4 Watchdo g error

8 007 AXx i sl s o ft Watchdo g error
8 0 0 8 AXx i s 2 s o ft Watchdo g error
8 - 009 A Xx i s 3 s o f t Watchdo g error
ClUu R RIE || CLEAR
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(c) Step 3: Error history display.

Keys operative in this mode and their operations are shown below.

Key Descriptions
+ Used to display the previous page. (If errors which have not

yet been reset are covered on two or more pages.)

[ALT|+ Used to display the next page. (If errors which have not yet
been reset are covered on two or more pages.)

Used to display an error message.

Used to display the time of error generation.
Used to return the system to the previous display.
CLEAR Used to clear the error history.

[Error time display]

ALARM HISTORY [ 01/ 42 ]
8-001 Sep-08-2007 19 :509

8-002 Sep-07-2007 19 :409

8-004 Sep-06-2007 19:309

8-007 Sep-05-2007 19 :209

8-008 Sep-05-2007 19 :209

8 -009 Sep-05-2007 19 :209

C/UR R|E | CLEAR

(d) Step4: Error display.
Press the function key corresponding to the [CURRE] menu, and the display
of error or errors currently generated is shown.

(e) Step5: Clear history.
Press the function key corresponding to the [CLEAR] menu, and the error
history is cleared.

(3) Caution
A maximum of 128 errors can be recorded. If the number of errors saved
exceeds 128, old errors are overwritten in order by the new ones.
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11.7 Compile Error Display

(1) Function
If an error occurs in the program, a compiler error occurs during selection of a
program.
Displays the details of a compile error and the line in which the error occurred.

(2) Procedures

(@) Step 1. Input of error display.
Press the ERROR key on the teach pendant, and the following display

appears.
CURRENT ALARM [ 1/ 1]
1 -160 Compill e Error

(b) Step 2: Input of compile error detailed display.
Press the function key corresponding to the [1-160] menu, compile error
detailed display menu.

[Compile error message detailed display]

ALARM DETA I LE
LINE2 :PRG(5:Top)>>ETr1rTO0T no-246%6
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The screen for the compile error message detailed display is shown above. The
compile errors are shown in the following format:

Error occurrence line number: Error occurrence block (Line number from top line:
TOP) > Error number.

For details about specific errors, refer to the Appendix "Compile Error and Compile
Warning Messages" in the Robot Language Manual.

(c) Step 3: Error display.
Press the function key corresponding to the [CURRE] menu, and the display
of error or errors currently generated is shown.
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