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3. How to Read Model Nameplate —— . - . .
P TR Confirming the Specifications
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Model number " 20 FE O 0E N APAN 1. Basic Specification

Quality and Innovation A IABEEUSN DT — T LIRERLENTL EELW,

erial number Use IAI specified cables only. ltem
Touch Panel Teaching sereinam®

Pendant TB-02
Applicable for, ELECYLINDER &
Position Controller & Program Controller ggfﬁpgﬁ'gspggzegsgggmﬂ
__ First Step Guide Twelith Edition R e
ank you for purchasing our product.

Make sure to read the Safety Guide and detailed Instruction Manual as well as this First Step Guide to ensure correct use.
This Instruction Manual is original.

Basic Specification
Position controller / ELECYLINDER
connection

24V DC+10% (Supplied by controller)
150mA or less
3.6W or less
500V DC /10MQ or more between GND and FG

Functional ground (by shield in the
connection cable with controller)

7-inch color TFT WVGA (800%480), 65536 colors (16 bits)/White LED backlight
15000 hours
4-wire resistive type
1 million touches

SD/SDHC memory card interface installed (1G to 32G) (Toshiba-made
recommended)

Program controller connection

Applicable Control lers

XSEL-J/K/JX/ KX/KT KET

Power Supply Voltage Range
Power Supply Current

Power Consumption
Insulation Resistance

XSEL-R,
PCON-CA,/CF, XSEL] R S)( RAX 'SAX
PCON-CFB/CGFB,/CYB/POB/PLB XSEL-RXD/ SXD RAXD/SAXD
PCON-CBP/CGBP, DCON-CA TT-A/C, TTA-A/C
DCON-C! GB/CYB-POB-"PLB ASEL C CS PSEL-C/CS
A/CAL/CGAL

MSEL—PC PG/PCF/PGF
/PGX

RSEL XSELZ T/TX
EC. REC, CCM, ADTB, RP

(B/CGB/LC/LCG/+-F

Grounding -

LC/Backlight
Backlight Life
Touch Panel
Touch Panel Life

Note:When updating firmware,
please add new information.

4. How to Read Model Number
TB-02-SC-SWR-ENG

Warning : Read the instruction manual carefully and follow the instruction manual when External Memory

handling this equipment.

. Applicable to have data saved to and read from external Secure Digital card
Please downloaded the user’s manual from our website. Data Storage (Position data, parameter, alarm list)
You can download it free of change. User registration is reqwred for first time users. Data Backuo Baiary i ’5 -
RL:www.iai-robot.co.jp/data_dl/CAD_MANUAL/ a8 Dackup Sattery e ___oyears i :

Keep a printout of the introduction manual near r the equipment in which this product Touch Tone Turned ON/OFF. Volume is adjustable by 3 stages (High/Medium/Low).

is installed so that it can be checked at all times, or display it on your computer, <Model number> Display Adjustment Brightness adjustable for contrast and backlight

tablet terminal, etc. so that you can check it immediately. TB-02 : Standard type - - - - - -

If you need a bound copy of the instruction manual, order it from the nearest sales TB-02D : With deadman <Language option> ) ) Clock Setting Clock setting available with real time clock (Backup held with CR2032 button battery)

office listed in the First Step Guide or at the end of the instruction manual. It will be S yee DAl dutebelii s Communication Standard Based on RS485 Based on RS232

provided for a fee. <Switch specification> language) ot 9,600bps/19,200bps/38,400bps

Not specified : Stop switch unit is gray. ENG : Screens are displayed in English. Communication Speed 115,2000ps /57,600bps/115,200bps/230,400bps
o Using or copying all or part of this Instruction Manual without permission is prohibited. SWR : Stop switch unit is red. (Display can be changed to other Cable Length Standard 5m/Max. 10m
o The company names, names of products and trademarks of each company shown in the sentences are registered trademarks. <Cable Type> language) ) . eoieltond anda ax.
SCN_ : With No Cable (Main body only) CHI : Screens are displayed in Chinese. Wall-mounting Hook Hook available to use with M8 hex socket head cap screw

Request to Users Purchased TB-02E/TB-02P C  :With ELECYLINDER/ Position Controller Cable (Display can be changed to other 2 sec or more

The teaching pendant TB-02 and the actuator driving power supply unit ADTB should be delivered separately.
Have them joint together by referring to “5. How to Join Unit” in [Actuator Driving Power Supply Unit for

S : With Program Controller Cable and Conversion Cable
SC  : With Program Controller Cable, Conversion Cable and ELECYLINDER / Position Controller Cable

Teaching Pendant]. 7 T“ Y] 9 Note : It is necessary to provide a special cable (CB-TB1-XJ005) for XSEL-J/JX controller. Languages Japanese/English/Chinese
Drive _ V] [ Mass TB-02: Approx. 470g (Main body) + Approx. 330g (cable 5m)
power » TB-02E Refer to [Actuator Drive Power Supply Unit for Teaching Pendant] for the model code of the teaching pendant equipped TB-02D: Approx. 600g (Main body) + Approx. 330g (cable 5m)
supply TB-02 TB-02P with power supplv unit TB-02E/TB-02P. S S Didital 4 4 trad \ for SD-3C. LLC and SDA
d ecure Digital memory card is a registered trademark for SD-3C, an .
unit ADTB . == 9 ry g
- 8 Controller model Supported from version Controller model Supported from version 2. Environmental Specifications
ERC2 (Note 1) JERC3 V1.00 ASEL/PSEL/SSEL V1.00 ltem Environmental Specifications
ACON/DCON/PCON M%) V1.00 TT/TTA V1.00 Ambient Operating Temperature 0 to 40°C
= - B Note 3; -
The standard configuration of this product is comprised of the following part: SCON (Wre?) v1.00 MSEL-PC/PG/PCX/PGX v1.00 Ambient Operating Humidity 5%RH to 85%RH (Should be no-condensing or freezing)
If you find a_ry fault with the product you have received, or any missing parts, contact us or our distributor. SCON (Servo Press Type) V1.40 MSEL-PCF/PGF V1.60 Ambient Storage Temperature 20 to 70°C
Parts he option is excluded) SCON2 v4.10 XSEL-JiX V1.00 Ambient Storage Humidit; 5%RH to 85%RH (Should be no-condensing or freezing)
o, Part Name Model iy Reference MICON 7% IMSCON v1.00 XSELKAXKT/KRT V.00 : - Vibration 10 057H2/Am;|itude‘ 0.035mm (cominuouS)go 075mm ?intermment)
1 I\Qzahth%dy V\l"th 5m Eilefertto “Hodw to 57?\? mgde’! Nameplate”, 1 Sta}ndg\rcé cable is fixed on RCON (o) v2.10 XSEL-P/Q/PCT/IQCT Vv1.00 Vibration Endurance Vibration 57 - 150Hz/Acceleration: 4.9m/s? (continuous), 9.8m/s? (continuous)
X standard ca e) ow o read mode? Number main body. RCP6S V1.00 XSEL-PX/QX V1.00 X/Y/Z direction Sweep time: 10 min. _Sweep repetition: 10 times
e S TINDER] RCM-P6:C V1.50 XSEL-R/SIRX/SX/RXD/SXD V1.00 Altitude 1000 meters or less above the sea level
2 Position controller cable CB-TB1-C002 1 When model C and SC selected RACON/RPCON V1.00 XSEL-RA/SA V1.30 Environment without corrosive and combustible gas.
3 Program controller cable CB-TB1-X002 1 When model S and SC selected ASEP/DSEP/PSEP/MSEP V1.00 XSEL-RAX/SAX/RAXD/SAXD V1.30 Atmosphere Avoid using the eqmpmt?nt V}/lh(?(jrg ther? Ilj rguch dust and oil mist/
4 Conversion Cable CB-SEL-SJS002 1 | When model S and SC selected AMEC/PMEC V1.00 RSEL V2.70 e cutting ul I;S sprinited.
Provided with the main body REC V2.70 XSEL2 V4.80 O'ution Leve
5 Touch Pen TCH-TB02 1 4.5 x 102mm ADTB-PEC \V4.40 ROBOPUMP V4.70 Degree of Protection 1P20
6 Safety Guide MO0194 1 Protective Class against m
7 First Step Guide MEO0358 1 | This guide Electric Shock
2. Instruction manuals related to this product. Supported Models
No. Name Manual No. . .
1 Ecl»_léchF-l’_alaeDll‘El'galchipg l:fendﬁnt TB|—02 Applicable for Position Controller / MEO0355 Supported Models of Position Controller Supported Models of Program Controller EXternaI DlmenSIOnS
nstruction Manua
~ — - - Note 1 Only ERC2 models with 4904 or higher stamped on the Serial No. sticker can be connected. R
2 Touch Pan_el Teaching Pendant TB-02 Appllcable.for Program Controller Instruction ME0356 However, touch-panel teaching pendants can be connected to ERC2 controllers of SE type via a SIO converter Front Side
3 Actuator with Integrated ERC2 Controller Instruction Manual <PIO type/SIO type> ME0158/0159 regardless of their version.
4 | Actuator with Integrated ERC3 Controller Instruction Manual ME0297 For details, refer to the instruction manual. Standard Specification Standard Specification Deadman Switch
5 PCP6S Field Bus C ication Instruction M. | ME0349 H ifi i . . 3 :
ST ACON CADCON-CA Contrrer imstcion Mara VEG326 Note 2 Applicable in \/1.20 and later for SSCNET II/H and MECHATROLINK-II in MCON-C/CG. Deadman Switch Specification (without Deadman Switch)  Specification
- Applicable in V3.00 and later for EtherCAT Motion.
; zggm'g%clgg gg‘;NB%%EGSY%‘;;T‘Q;%;S:;“Ctt"”l‘l MT"“ta' . mggggi Note 3 Applicable in V3.00 and later for EtherCAT Motion in SCON-CB/CGB.
P CON-CAICEA Comroe Ietastion Manoa] ontroter ‘nstruction Vianua NE0555 Note 4 Applicable in V3.10 and later for SSCNET I/H, MECHATROLINK-IT and EtherCAT Motion in RCON.
- ontroller Instruction Manua i Note 5 Applicable for PCON-CBP/CGBP from V3.50 and later.
10 PCON-CB/CGB/CFB/CGFB/CBP/CGBP Controller Instruction Manual ME0342
1 PCON-CYB/PLB/POB Controller Instruction Manual ME0353
12| SCON-CAICALICGAL Controller Instruction Manual ME0243 ELECYLINDER  Supported Models
13 | SCON-CB/CGBI/LC/LCG Controller Instruction Manual MEO0340
14 SCON-CB-F/CGB-F/LC-F/LCG-F Controller servo press function Instruction Manual MEO0345 Please check our homepage or instruction manual.
15 SCON2-CG Controller Instruction Manual ME0458 URL : www.iai-robot.co.jp/knowledge/support/teaching_version/EC_support/TB02_03_support.pdf
16 SCON2-CG-F Controller servo press function Instruction Manual MEO0470
17 ROBONET Instruction M | MEO0208 .
18 ASEP/PSEP?SSFUECF’Kgont?;:: Instruction Manual ME0267 Supported Models of Gateway Parameter Setting Tool
19 | PMEC/AMEC Controller Instruction Manual ME0245 Controller model Supported from version Controller model Supported from version
20 | MSEP-C/LC Controller Instruction Manual ME0299 MSEP-C V1.00 RCP6S Gateway V1.00
21 | MCON-C/CG Controller Instruction Manual ME0341 MCON-C/CG (Note6) V1.00 RCON (Note 7) V2.10
22 | MSCON Controller Instruction Manual MEO0306 REC V2.70
23 | RCON System Instruction Manual ME0384 Note 6 SSCNETII/H, MECHATROLINK-II and EtherCAT Motion in MCON-C/CG are not applicable.
24 | RSEL System Instruction Manual ME0392 Note 7 Applicable in V3.10 and later for SSCNET II/H, MECHATROLINK-II and EtherCAT Motion in RCON-GW/GWG.
25 |REC System Insiruction Manual ME0394 Note  PLC Feature Equipped Types (MSEP-LC, MCON-LC/LCG and RCON-LC/LCG) are not applicable.
26 | ASEL/PSEL/SSEL Controller Instruction Manual MEO0165/0172/0157
27 | MSEL-PC/PG/PCF/PGF/PCX/PGX Controller Instruction Manual MEO0336
28 | XSEL-P/Q/PCT/QCT Controller Instruction Manual MEO0148
29 | XSEL-PX/QX Controller Instruction Manual MEO0152
30 | XSEL-R/S/RX/SX/RXD/SXD Controller Instruction Manual ME0313
31 XSEL-RA/SA/RAX/ISAX/RAXD/SAXD Controller Instruction Manual ME0359
32 | XSEL2 Controller Instruction Manual ME0478
33 | Tabletop Robot TT/TTA Controller Instruction Manual MEO0149/0320
34 ROBOPUMP Instruction Manual ME3827
35 Instruction Manual of Each Model of ELECYLINDER ---

language) Time from Power OFF to ON

Air-cooling System

Natural air-cooling




Wiring Diagram

The standard cable (5m) is connected to the TB-02 main body. Connect each controller cable to this standard cable for use.

Caution:  Tum the controller power OFF before connecting or disconnecting the touch panel teaching pendant TB-02.

(1) Position controller ERC2, ERC3, RCP6S, RCM-P6aC, ACON, PCON, SCON, SCON2, DCON, MCON,

MSCON, RACON, RPCON, RCON, ASEP, PSEP, DSEP, MSEP, AMEC, PMEC, REC,

ELECYLINDER, ROBOPUMP

ELECYLINDER /

1 e [[1] B

Minimum Bending

0 pan

(CB-TB1-C002 is used.)

()

Position controller cable Touch panel
CB-TB1-C002 teaching pendant
TB-02

Radius 48mm

Standard cable (5m)
Minimum Bending Radius 36mm

(2) Program controller XSEL-J/JX (CB-TB1-XJ005 is used.)
Program controller XSEL-K/KX/KT/KET/P/PX/PCT/Q/QX/QCT/R/RX/RXD/S/SX/SXD
/RA/RAX/RAXD/SA/SAXISAXD, XSEL2, TT/TTA (CB-TB1-X002 is used.)

Emergency
Stop Switchl

Enable [

Switch
RDY
RDY QV“J

Teaching Pendant Type Selection
Switch (XSEL-P/PX Only) allocated on the left

Cable for Program Controller

Others except XSEL-JIJX : CB-TB1-X002 —p

XSEL-JHX CB-TB1-XJ005
Minimum Bending Radius 48mm

U nao (o)

Touch panel
teaching pendant
TB-02

U |

Standard cable (5m)
Minimum Bending Radius 36mm

(3) Program controller MSEL-PC/PCF/PG/PGF/PCX/PGX, SSEL, ASEL, PSEL, RSEL
(CB-TB1-X002 and CB-SEL-SJS002 are used.)

U nan (o)

TB-02

Touch panel
teaching pendant

[

Standard cable (5m) {‘] I 1

Minimum Bending Radius 36mm

Power Supply

Actuator
(RCP Series)

Actuator (IXP)

—t

| —
(Single-phase 100 - 230V AC)

Note 1 Please prepare separately.

Conversion Cable
CB-SEL-5JS002
Minimum Bending Radius 26mm

[p—=g3

Cable for Program Controller
CB-TB1-X002
Minimum Bending Radius 48mm

(Enable)
Emergency Stop e )

Host Device toe 1)

Fieldbus ‘

Contact for Cutoff o=

(When supplying/cutting off power source externally)

(Note) For other wiring except connection with Touch Panel Teaching Pendant TB-02, refer to the first
step guide or instruction manual of each controller.

Safety Circuit o=

Front surface (Standard specification/(Deadman switch specification)

1)

2)

3)

Rear surface (Standard specification)

I 1Al

— | 1) Stop switch (Gray or Red) |

Stop switch
Press this to stop operation.
To cancel the stop status, turn this switch in the clockwise direction.

Display and touch panel unit
The screen consists of a TFT Color LCD Type and a touch panel.
Various settings that have been edited or taught are displayed.

To operate the screen, use a finger or the touch pen to touch desired parts of the touch panel.

@

Each Part Name

e | 2) Display and touch panel unit |

|3)Standard cable (5m) |

*1 In a use of the LCD display for a long time, the brightness may drop. In order to extend the product life of the LCD
display, it is recommended to set the turn-off time in the environmental setting to have the automatic turn-off activated

or take it off the controller when it is not in use.

*2 This touch panel is of analog resistance membrane type, so do not touch two or more locations on the screen at the
same time.
If two or more locations are touched at the same time, the centers of all touched locations may respond and trigger
multiple operations.

*3 When operating the touch panel, do not apply a force exceeding 0.5 N.
If any greater force is applied, the touch panel may be damaged.

*4 The life of touch panel is approx. 1 million touches at the same location. (Assuming a use environment of 25°C)

Standard cable
The cable of 5m is connected to the main body.

5) Touch pen \

4) Secure Digital

Memory Card Slot
Cover (Inside,
Secure Digital
memory card insert
part)

=
1]
I 0
/.
]
® )
\:;’ @ ®

6) Wall-mounting
hook unit

Rear surface (Deadman switch specification)

4)

5)

6)

7)

5) Touch pen U

4) Secure Digital

Memory Card Slot
Cover (Inside,
Secure Digital
memory card insert
part)

6) Wall-mounting
hook unit

i

7) Deadman
switch unit

Secure Digital Memory Card Slot Cover

There is the SD memory card insertion unit inside this cover.

Insert and remove the SD memory card by referring to the instruction manual.

Touch pen
This touch pen is used to touch the touch-panel operation display screen.

Wall-mounting hook unit
This hook is used to mount the touch panel on a wall. The hook is available to hang with an M8 hex socket head cap

screw.

Deadman switch unit (This is not provided in standard specification.)

The dead man switch has three conditions corresponding to three levels.

explained below.

The meaning of ON/OFF in each condition is

Level 1 Switch OFF

The hand is off the switch, or the switch is pressed with a very small force.

Level 2 Switch ON

The switch is pressed with an appropriate force.

Level 3

Switch OFF

The switch is pressed with a strong force.

When the switch is ON, the servo can be turned ON.

When the switch is OFF, the drive source is cut off and the servo remains OFF.

Even when the switch is OFF, operation is still possible in modes where the servo need not be ON (such as in the
edit mode).

Screen when

position controller starts

Touch Panel Teaching
[ TB-02 1
TP ver. 1.10
Core ver. 1.00

Checking connection. ..

Menu 1 scree
Menul

<

Position edit guide

11}

1/0 control guids

u

Easy swtting

n

Glossary M axis No. 0@

- S
B | Vonitor = Test run
Position edit &) Mam list
-—
Paranater adit 0 Infarnation
B
Serva monitor Menu2 >

o Position Edit Guide
Explains the position data input and trial operation according to the real position data editing screen in
interactive mode.

¢ 1/0O Control Guide
Explains the positioning action by I/O control under the "P1O pattern:0" condition in interactive mode as the
user operates the equipment according to instructions.

o Simple Program Set
Sets the data necessary for a desired action from the sample program and performs trial operation in order
in interactive mode.

o Monitor

Operation Menu for Position Controller (CON System)

Screen at CON System Controller Startup

=

Touch Panel Teaching
[ TB-02 ]
Axis No. : 00

Controller : PCON

Checking connection. ..

Menu 2 screen

Meru2 Glossary M nxis to. 00
OFE chenge Maintenance

operating axis M| varts tist
B ro e : Easy programing
| Ewoset, g g0 i

@ Controller reset

& other setting Merw 1 >

Displays the actuator status, I/O signal status, maintenance information and production information.
« Edit Position
Sets the position, velocity, acceleration, deceleration, etc. to operate actuators. It is available to manual

mode.

o Edit Parameter
Adjusts parameters when adjusting the system and using the attendant functions.

e SD Memory

Card

Reads and saves the position data, parameters and alarm list. Updates the TB-02 software.
e Servo Monitor
Displays the real operating status of actuator with waveforms. It is possible to record data.
o Trial Operation
Performs manual operation and 1/O test by specifying jog, inching and numerical values.

e Alarm List

Displays an alarm and the time of its occurrence.

o Information

Shows the software version, network information, production information, maintenance information and

connectable model information.
* Trouble Shooting

Displays the alarm contents and remedial measure when an alarm occurs.
e Change Axis

Selects an axis to be displayed when the controller can be connected with two or more axes.

o TP Op. Mod

e

Prohibits/permits P1O operation and validates/invalidates safety velocity.

e Environmen

t Set

Conduct settings for display language, Touch tone, DimDispTime, Data input warning, Disp Axis Name,
Ripple compensation, password, display, time and Startup screen setting.

e Controller R

eset

Restarts the controller.

e Others

Conduct parameter initialization and change axis No., load cell calibration, load cell inactivation, 1/0
customize, encoder cable length setting.
e Maintenance Parts List
Displays the maintenance parts information.
o Simple Program
It is possible to set the movement between positions, timer and repeat of specified times. This screen is

used for ma

nual continuous operation.

o Off-board Tuning

Sets the off-

e Pulse Train

board tuning.
Control Mode

Sets for performing the pulse train control.

Glossary B

Axis No. 00

I C%)'@

: Returns to the preceding screen.

: Stop Status Icon (*1)
[Refer to next column]

: Displays the "Monitor" screen.

: Returns to the "Menu 1" screen.

Displays the "Glossary" screen.

: Displays the "Change Axis" screen.

(Note)For details of operation, refer to the screen

display or

& T Troubleshooting

|l Atarm tist |[check model mm.|[  Tnauiry |

instruction manual.

Giassary ) @

hxis No. 0@

“Alarm list

Touch the alarm No. ta check

Other PowsrlF Ho Errac

Othar
[

[}

D Contrel ler“ercoder alarn whak | BEE
D Contrel ler“ercoder alarn ek | BEE
D Gontrelleronsater alarn weee | BEE

the alarm description and perform troubleshaoting.

Othar _PowarlP Mo Errar

1Pr pe VN pe |  Save Clear .




Operation Menu for ELECYLINDER (EC) Operation Menu for Position Controller (SEP System) Operation Menu for Program Controller (SEL System)

Screen at ELECYLINDER Startup (1) Screen at ELECYLINDER Startup (2) Screen at SEP System Controller Startup SEP Menu screen Screen when program controller starts

SEP menu Axis No, 00 SE!

Moni tor | Position setting ‘ CONTROLLER
: e : Touch Panel Teach Pendant
Information | Initial setting ‘ [ T8-02 1
) TP Ver. 1.10
Alarm list | Data backup ‘ Core Ver. 1.00
Change ax. | ‘
Checking connection...
e Monitor
Current position, speed, current and system status 1/O of the controller is displayed.
Menu 1 screen Menu 2 screen e Information Menu 1 screen Menu 2 screen
o — Y T Py D @ o 00 mgm?tsi?n such as operation pattern and software version is displayed. U
. i
| Nenitor g Test e "e, <o SR s List of alarms, duration of occurrence and occurred time is displayed.
" e Change ax.
e R DRI A | Aarn list SRS R Axes to be displayed for a controller available for multiple axes connection can be selected.
Parameter edit 0 Infornation Ed| et * Position Setting
== ) e Settings related to position such as position, speed, acceleration, push power and push band in order to
B o~ on © wrtotter mat drive an actuator can be conducted. Also, JOG / Inching movement can be performed.
o Initial setting
bz > B, Other setting Nerut > Setting of operation patterns and operation modes, parameter edit, operation test for /O and axes and
environment setting can be conducted.
e Data backup
e Monitor Reading out and saving of data such as position data, parameters and alarm lists can be conducted.
Displays the actuator status, 1/0 signal status, maintenance information and production information. o Edit
e Simple Data Setting R iy Edits position data, programs, symbols, parameters and coordinate system data. Displays the actuator
Setting can be established for position, acceleration (A), velocity (V), deceleration (D) and pressing force Operatlon Menu for Position Controller (M EC System) status and performs manual operation (teaching).
to operate an actuator. o Play
Display of the current position and cycle time, and the changing history of AVD settings can be displayed. Screen at MEC System Controller Startup MEC Menu screen Performs program operation and checks the task status.
Manual operation is also available. o Monitor
e Setting of ROBOPUMP Displays I/O port, global flag, global variable, error list, version information, maintenance information, axis
Adsorption, desorption, monitor display and setting of ROBOPUMP should be conducted. status, system status, etc.
o Parameter edit e Controller
Conduct settings such as to adjust operation range or home position, or to change the direction of Sets and outputs operation commands for “Flash ROM Writing”, “Software Reset”, “Error Reset”, “Memory
home-return operation. Clear”, “Re-connection”, “Baud Rate Change”, “Request Power Recovery”, “Request Release Pause”,
e SD memory card » ) “Absolute Reset”, “Safety Velocity”, “Multi Task”, etc.
Reads and saves the position data, parameters and alarm list. Updates the TB-02 software. « File
e Testrun . o . Reads and saves position data, programs, parameters, symbols, error list and global data.
Performs manual operation and 1/O test by specifying jog, inching and numerical values. « Environment Set
e Alarm list ) ) Sets the language, touch tone, turn-off time, display and time.
Displays an alarm and the time of its occurrence. « Update
* Information . L . ) . . o Initial setting Updates the TB-02 software.
Shows the software version, production information, maintenance information and connectable model Setting for the operation patterns (2-point stop, 3-point stop) can be conducted
information. " ; ’ '
e Troubleshooting e Position setting : Returns to the preceding screen.
Displ the al tent d dial h | Setting of such as position, pressing force and pressing band, and manual axis operation can be
Clhsp ays the atgrm contents and remedial measure when an alarm occurs. conducted. (Note) The displayed screens and executable functions are different between the controller models.
¢ hange operating axis ) e Testrun For details, refer to the instruction manual.
An axis subject to display can be selected when multiple axes are connected. Operation test for axis movement can be conducted
e TPop. mode . ) - . . @l(lnformation)
Prohibits/permits PIO operation and validates/invalidates safety velocity.
e Env. set. Information such as operation patterns, software version and manufacturing information is displayed.
Conduct settings for display language, Touch tone, DimDispTime, Data input warning, Disp Axis Name, . @(Maintenance) i i i i
Ripple compensation, password, display, time and Startup screen setting. Parameter edit, I/O test, alarm list display, data backup, environment setting and axis operation change It is possible to save the image on the current screen (screenshot) into SD memory card.
e Controller reset can be conducted When you want to capture a screenshot, press the lower right portion on the screen for about 2 seconds
Restarts th troll ) ’ longer than usual on condition that SD memory card is inserted.
estarts the controller. . M(Monltor) : ’ ) )
e Other setting c " it J t and syst tatus /0 of th troller is displaved After a short sound is heard, saving the screenshot starts. (If the touch tone is set to "OFF", the sound is not
Initializing of parameters, changing axis numbers and tuning operation volume can be conducted. urrent position, speed, current and system status % ot the controfler s displayed. heard.) When saving is completed, the save file name is displayed for 3 seconds on the screen.

Maintenance parts list

Displays the maintenance parts information. H
Easy programming Gateway Parameter Setting Tool ‘ 1 1Al @ File name : IMG_YYMMDDHHMMSS.bmp

Itis a screen to set up a manual continuous operation, and movement to the forward end and backward . Example : When the save processing starts at
end and setting of timer and repeat setting with number indication are available. Axis Select Screen Gateway Menu screen [ - 12:34:56 on Mar. 8, 2016, the file name
is "IMG_160308123456.bmp".

(Note) For details of operation, refer to the screen display or instruction manual.

: Returns to the preceding screen.

& @ Simple Data Setting Glossary @ m Axis No.

{Op. condin (Fud: BEnd to FEnd)
A:Acc(X) elazity alocity
B Eycle tine  1.965 Cycle tine 16035
I« 3 [ 39 | . L

@ : Returns to the "Menu 1" screen. o Insert SD memory card
V:Vel _Vivel beforehand.

. . . V:Vel ) P V:ve1 )
M : Displays the "Glossary" screen. Ao
3 ¢ tine I Tins H '\
- * it t - - - , > . .
@ : Stop Status Icon (*1) Position satting e J - e [:J = Press this portion longer
DB 3 il 77 . - 1 ? than usual.

p. condtn (Bnd: FEnd to BEnd)
CPush [y e s Push

: Displays the "Monitor" screen.

B End

[ [ i5gagn || Croos e Set
: Displays the "Change Axis" screen. R {'u..‘. — Network setting an be conducted.
e Monitor [Cautions]
Data monitor, diagnosis information and alarm list are displayed. 1. The saving process takes approximately 10 seconds at the maximum.
e Secure Digital Memory Card 2. During the saving process, the monitor display (such as the current position) on the screen does not get
*1 Stop Status Icon: The icon blinks in the following conditions. Storage of the gateway setting data to the Secure Digital memory card and reading out from the Secure updated.
Digital memory card are to be conducted. 3. There are some screens that you cannot get screenshots.

1| Emergenc Motor Voltage ; Safety Feature Sto
51 Stop Status gency . 9 D ble Stat @ y P
J P 'E\M/G Stop Status m Drop Status sable Status Status

Warning: As keys do not work on the screen during saving process, emergency stop will not work. Do

not attempt to use this feature when an actuator is operated (continuous movement, simple
program, etc.) from the teaching.




Actuator Driving Power Supply Unit for Teaching Pendant

1. Basic Specification

ltem Specification
Rated Input Voltage Single-Phase AC100 to 230V +10%
Input Current 1.4Atyp. (AC100V), 0.6Atyp. (AC230V)
Frequency Range 50/60Hz+5%
Power Capacity 141VA (AC100V), 145VA (AC230V)
Output Voltage DC24V +10%
Standard,
High-Stiffness, When Power Saving Setting Invalid: Rating 3.5A, Max. 4.2A
ELE Dustproof and When Power Saving Setting Valid: Rating 2.2A, Max. 4.2A
CYLINDER | splashproof
Load Slim and Small Max. 2.0A
Current
20P, 20SP, . . )
o | B e | e o S o e 22 e
CYLINDER | 42SP. 56P oh U g va'd: meing °.on, Max. &
56SP, 60P, 86P Max. 6.0A

When Power Saving Disabled: Rated 84W, Max. 98.4W

Output Capacity (ELECYLINDER) When Power Saving Enabled: Rated 52.8W

20P, 20SP, i
Heat Radiation 28P, 35P, 42P, RCP2, RCP3 : 5W ‘
(ROBOCYLINDER) 42SP, 56P RCP4, RCP5, RCP6 : 8W
56SP, 60P, 86P 19.2W

Ambient Operating Temperature
Ambient Operating Humidity

0 to 40°C (Should be no-condensing or freezing)
5%RH to 85%RH (Should be no-condensing or freezing)

Ambient Storage Temperature -20to 70°C

Ambient Storage Humidity 5%RH to 85%RH (Should be no-condensing or freezing)
Atmosphere There should be no corrosive gas around, especially be mindful of dust
Altitude 1000 meters or less above the sea level

Vibration 10 - 57Hz/Amplitude: 0.075mm
Vibration 57 - 150Hz/Acceleration: 9.8m/s?
X/Y/Z directionSweep time: 10 min. Sweep repetition: 10 times

Vibration Endurance

Drop in Package Dropping Height 800mm, 1 corner + 3 edges + 6 surfaces
Overvoltage Category I

Pollution Level 2

Protection Class for Electric Shock I

Degree of Protection IP30

Mass ADTB-EC : Approx. 740g / ADTB-PEC : Approx. 8259
Air-cooling System TB-02E : Natural cooling / TB-02P : Forced air cooling with internal fan

2. How to read the model No.
1) Model Code for Actuator Driving Power Supply Unit (ADTB) Individually

ADTB-EC-EC-5-1-BKT
T

Attachment Bracket for TB-02>
No description: Nothing Enclosed
BKT: Equipped with Bracket

Power Supply Cable for Driving Power Supply Unit>
Cable Length> 0 : Without cable
0 : Without cable 1 : 100V AC Power Supply Cable (2m)
5 . 5m (Standard) Equipped with Plug on Tip
: 2 : 200V AC Power Supply Cable (2m)
Equipped with Ring Tongue Terminal on Tip

‘—<Enclosed Cable Type>
N : Without cable
EC: EC Power Supply Connectivity Cable (CB-ADTB-PW050-RB Enclosed)

<Type>
EC :ELECYLINDER
PEC : ROBOCYLINDER (RCP series) and ELECYLINDER

2) Teaching Pendant Equipped with Power Supply Unit
(TB-02 + Drive Power Supply Unit ADTB Set Model Code)

TB-02E-C-SWR-1-ENG

L Displayed Language>
No description: Japanese
ENG : English
CHI : Chinese
Power Supply Cable for Driving Power Supply Unit>

0 : Without cable
1

<Color of Stop Switch> : 100V AC Power Supply Cable (2m)
Blank : Gray Equipped with Plug on Tip
SWR : Red 2 : 200V AC Power Supply Cable (2m)

Equipped with Ring Tongue Terminal on Tip

———<Controller connection cable>
C : For ELECYLINDER and position controllers

<Type> —
02E : For ELECYLINDER (CB-ADTB-PW050-RB, CB-TB1-C002 Enclosed)
02P : In common for ELECYLINDER / ROBOCYLINDER (CB-ADTB-PW050-RB, CB-TB1-C002 Enclosed)

3) Model Code for Enclosed Cables Individually
* 100V AC Power Supply Cable: KWD-UJ-2MBS (Cable length should be 2mm)
» 200V AC Power Supply Cable: CB-APMEC-PW020-TM (Cable length should be 2mm)

3. Name of Each Part

Grip Belt Slide Lock Grip Belt
Attachment Top Attachment

Linkage Guide Slide Lock
Release

Front Right

TP Connector *

Left

ADTB-PEC only for *

AC Inlet
Equipped

T \ with Switch

Connector for | RCP Connector * | System Status LED *
ELECYLINDER
Connectivity

4. External Dimensions

5. How to Join Unit
(1) Attach the attachment bracket on the back of a teaching pendant.

(2) While pressing the slide lock release (broken line areas) on the driving power supply unit, slide the slide
locks (solid line areas) outside to make them open.

CrC

(3) Insert the slots (broken line areas) formed between the teaching pendant and the attachment bracket to
the linkage guides (solid line areas) on the actuator driving power supply unit from the right side.

(4) Insert the teaching pendant along the linkage guides on the actuator driving power supply unit till the
teaching pendant reaches the area marked with the broken line.

6. Connection

Connecting with ELECYLINDER

Accessones

Position Controller Connection Cable
<Model: CB-TB1-C002>

0.2m 5m
1 L[

Enclosed in TB-02E

EC Power Supply Connection Cable
<Medel. CB-ADTB-PW050-RB>

100V AC Power Supply Cable
<Model: KWD-UJ-2MBS>

200V AC Power Supply Cable
<Model: CB-APMEC-PW020-TM>

Main Power Supply
B |sngerhace 100vzoov ac

Connecting with ROBOCYLINDER

Enclosed in TB-02P

Motor/Encoder Integrated Cable
<Model: CB-ADPC-MPAQ50>

SEHiE

0.2m  Position Controller Connection Cable
<Model: CB-TB1-C002>

Teaching pendant and pawer supply unit
are to be prepared separately when using
a cable other than CB-ADPC-MPADS0.
For some models, it is required to
prepare a conversion cable separately.
Please refer to the instruction manual
for details.

100V AC Power Supply Cable
<Model: KWD-UJ-2MBS>

200V AC Power Supply Cable
<Model: CB-APMEC-PW020-TM>

2m
Main Power Supply
Single-Phase 100V/200V AC



7. Applicable Actuators

There are EC Type (ADTB-EC) that capable of operation of ELECYLINDER only and PEC Type
(ADTB-PEC) that is capable of operation of ELECYLINDER and pulse motor mounted
ROBOCYLINDER.

EC Type -+ Trial run of ELECYLINDER (24V pulse motor type) is capable.
PEC Type - Trial run of ROBOCYLINDER (pulse motor type: RCP2 Series and later) and ELECYLINDER
(24V pulse motor type).

8. Trial operation

(1) ELECYLINDER operation

When having a trial run of ELECYLINDER, as an actuator is operated by the controller built in
ELECYLINDER, ADTB is to be used only for power supply to ELECYLINDER.

€ T Simple Data Setting Glossary Axis o, 00

Op. condtn (Fad: BEn

Supply power to ELECYLINDER and ELECYLINDER can operate in normal condition.

(2) ROBOCYLINDER operation

When having a trial run on ROBOCYLINDER, ADTB can be a simple controller.

Operation such as jog operation in low velocity without using parameters and operation with
parameters applicable for a position controller installed separately read from a Secure Digital
card to ADTB is capable.

ADTB Power on | It should start up in the low velocity jog mode after the power gets

turned on.

,_ Low-speed jog mode Glossary

r Manual operat.

| ‘

SV OFF 1

RS o 4|
@

Brake rel

In this mode, the current position is not moni tored,
which may cause moving parts to collide with the mechanical end.

Do not use this mode if you can not see the actuator.

30T connaction | Ehanga Ta coordinate.
canla 15t corficetion operst, rede.

Low Velocity Jog Mode
Jog operation in low velocity should
be made without using parameters.

coordinate confirmation mode.

@ Mode switchover | Read in the ADTB-PEC parameter to transfer it to the

| Menut Glossary [

__________ > =T EI: b ETH | Honitor g Test nn

‘}i Position edit & | Alarm list
T ¢ Parameter L

=
Paranetor edit o Information

B s~
(‘Illange

- to
Easy atting o apasd ot moda Nerii2 >

Coordinate Confirmation
Operation Mode

Operation should be made with parameters for ADTB-PEC read in. Editing positions and position data
operation are capable.

[About Parameter File for ADTB-PEC]

The parameter file for ADTB-PEC is necessary in order to switch over to the coordinate
confirmation operation mode.

A parameter file for ADTB-PEC cannot be created by a user.

If a parameter file is required, confirm the model code of an actuator and the serial number
described on the model code nameplate sticker attached on the side of the main unit, and
request to a sales person in charge.

Treatment in an Emergency ‘

For SEP System / MEC System Controllers

If an alarm occurs, the alarm screen appears. In alarms, there are those generated in a controller and those
generated in a touch panel teaching. In response to the alarm code occurred, check in the instruction
manual of the controller or instruction manual of the touch panel teaching.

Alarn Axis Mo 0

Error No. (HEX) Reference

000 to OFF Refer to Instruction Manual of Controller

Refer to Instruction Manual of Touch
100 to 3FF Panel Teaching

Back I Alarm reset I Inquiry

For ELECYLINDER, CON System / SEL System Controllers

If an alarm occurs, the troubleshooting screen appears. Touch [How to deal] to confirm the cause, touch
[Count.m.] to confirm the countermeasures, conduct the measures and touch [Alarm reset].

€ @ Trowleshooting Classary dinenry

Chicago Office: 110 East State Parkway, Schaumburg, IL 60173
TEL +1-847-908-1400 FAX +1-847-908-1399
Atlanta Office: 1220 Kennestone Circle, Suite 108, Marietta, GA 30066
TEL +1-678-354-9470 FAX +1-678-354-9471
website: www.intelligentactuator.com

Technical Support available in Europe

I A Il Industrieroboter GmbH

Ober der Réth 4, D-65824 Schwalbach am Taunus, Germany
TEL +49(0)6196-88950 FAX +49(0)6196-889524
website:www .iai-automation.com

Technical Support available in Great Britain

LC Automation

control & safety

Duttons Way, Shadsworth Business Park, Blackburn, Lancashire, BB1 2QR, United Kingdom
TEL +44(0)1254-685900
website: www.lcautomation.com

1Al (Shanghai) Co.,Ltd.

SHANGHAI JIAHUA BUSINESS CENTER A8-303, 808, Honggiao Rd. Shanghai 200030, China
TEL +86-21-6448-4753 FAX +86-21-6448-3992
website: www.iai-robot.com

IA I Robot (Thailand) Co.,Ltd.

825 PhairojKijja Tower 7th Floor, Debaratana RD., Bangna-Nuea, Bangna, Bangkok 10260, Thailand
TEL +66-2-361-4458 FAX +66-2-361-4456
website:www.iai-robot.co.th

Manual No.: ME0358-12A




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <>
    /CHT <>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


