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NOTATIONS

i

NotationsNotationsNotationsNotations

1111 Dangers, Dangers, Dangers, Dangers, WarningsWarningsWarningsWarnings,,,, Cautions, and Notes Cautions, and Notes Cautions, and Notes Cautions, and Notes
There are four levels of special notations are used in this manual.

Table Table Table Table 1111    Special Notation ListSpecial Notation ListSpecial Notation ListSpecial Notation List

NotationNotationNotationNotation DescriptionDescriptionDescriptionDescription

!!!! DANGERDANGERDANGERDANGER
If the actions indicated by a DANGER are not complied

with, sever injury or death could result.

!!!! WARINIGWARINIGWARINIGWARINIG
If the actions indicated by a WARNING are not complied

with, injury or major equipment damage could result.

!!!! CAUTIONCAUTIONCAUTIONCAUTION
If the action specified by the CAUTION is not complied

with, damage to your equipment could result.

!!!! NOTENOTENOTENOTE

A NOTE provides supplementary information,

emphasizes a point or procedure, or gives a tip for

easier operation.

2222 Message, Menu, LED, and KeysMessage, Menu, LED, and KeysMessage, Menu, LED, and KeysMessage, Menu, LED, and Keys
There are four more types of notations are used in this manual.

Table Table Table Table 2222 The Other Types of Notation List The Other Types of Notation List The Other Types of Notation List The Other Types of Notation List

NotationNotationNotationNotation DescriptionDescriptionDescriptionDescription

“Message”
It describes the message on the Teach Pendant inside

of “ “.

｢Menu｣
It describes the menu on the Teach Pendant inside of

｢ ｣.

『LED』
It describes the monitor LED on the Teach Pendant

inside of 『 』 (e.g., the 『SHIFT』 LED)

END It describes keys on the Teach Pendant.

3333 Key OperationKey OperationKey OperationKey Operation
Following table describes notations for the key operation.

Table Table Table Table 3333 Key Operation Notation List Key Operation Notation List Key Operation Notation List Key Operation Notation List

NotationNotationNotationNotation DescriptionDescriptionDescriptionDescription

END

It describes sigle key you need to press.  (In this

case, press the 
END

 key )

FUNC

HIGH＋
spd

CAN

It describes 2 keys you need to press simultaneously.

(In this case, press the 
spd

CAN  key while pressing the
FUNC

HIGH  key.)
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CHAPTER 1CHAPTER 1CHAPTER 1CHAPTER 1    About This Manual and About This Manual and About This Manual and About This Manual and NoticeNoticeNoticeNotice

This manual is quick start guide manual for Hirata HNC-580 series robot
controller.  This controller is designed to control SCARA (Hirata AR series :
horizontal multi-articulated type) and Cartesian manipulators.

The Hirata robot operating system is configured as in the following figure.
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Fig.1.Fig.1.Fig.1.Fig.1.1111 Hirata Robot System Configuration Hirata Robot System Configuration Hirata Robot System Configuration Hirata Robot System Configuration
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The basic outline for setting up the robot system is described in this chapter.
It may differs depending on robot and controller type.

(1) External cables

Power cable, servo LINK cable, Motor line, etc.

(2) E.S. release

• Check if the Deadman switch is not pressed in TEACH or
CHECK mode when the power is ON.

• Check if the E.S. switch on the Teach Pendant is pressed when
the power is ON.

• Check if the E.S. connectors on the controller are opened.

• Check if the DC24 fuse is blown.

Refer to separate volume, “Robot Controller Users Guide,
Emergency Stop (E.S.) Functions” for details.

(3) A-CAL

Refer to Chapter 3, “A-CAL (Automatic Calibration)” for details.

(4) Teaching

Before the robot starts automatic operation, it is required to pre-
teach the operating positions.

The Hirata robot operating system can accept following methods to
teach the robot position.

• Enter the coordinate manually via key pad on the Teach
Pendant.

• MDI (Manual Data Input).  Move the robot physically and
store the position (hereinafter referred to as “Teaching”).

• Off-line teaching.  Data transfer via memory card or RS-
232C.

• Data transfer via HR editor i.

After teaching positions to the robot, check to see that the robot
moves to the taught position correctly.  Then, automatic operation
is performed by transmitting signals with external devices.

Using the Teach Pendant, the robot data, which called “system
data”, can be entered.  Input and output operations can be
performed.

Refer to Chapter 5, “TEACH Mode” for details.

                                                  
i: Refer to separated volume, “HR Editor Operation Manual.”
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(5) Check

• Set the conditions of robot operations using System Parameters.
Speed, Acceleration/Deceleration, “PULL-UP” motion, “ARCH
UP/DOWN” motion, etc.
Refer to Chapter 19, “Details of System Parameters” for details.

• Check the entered position data in CHECK mode.
Refer to Chapter 6, “CHECK Mode” for details.

(6) Automatic operation

Check the robot operations after checking the following items.
Refer to later chapter 7, “ON-LINE Mode” for details.

• AUTO Mode
I/O signal check

• ON-LINE Mode
Data transmission speed with host PC.
Station ID number for each robot.

There are some differences in operating procedures depending upon the
robot model or system configuration.  Ask your system integrator for
detailed specification.  Hirata also offers robot control language HARL-U1
and HARL-III as add-ons to the standard operating system.  Contact your
distributor for details.

・ Verify all the cable connectors are properly and firmly connected.
・ Confirm there is no operator or any obstacles in robot’s working envelope.
・ Unspecified usage of this robot may result severe injury or death.  Do

not install the robot in any other manner than the ones specified in this
manual.

・ Do not throw or drop the Teach Pendant.
・ Do not use the entire system at higher than 40℃ and high humidity.

The surroundings must be no dust, no smoke, no combustion, and no
corrosion.

・ Do not stress the Teach Pendant cable connection.  Hold the Pendant
body when carrying.

・ When servicing or teaching, no one should put the system into operation.
It is suggested to prepare a sign stating not to activate the system.
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CHAPTER 2CHAPTER 2CHAPTER 2CHAPTER 2    Connecting the Teach PendantConnecting the Teach PendantConnecting the Teach PendantConnecting the Teach Pendant

2.12.12.12.1    Naming andNaming andNaming andNaming and F F F Functionunctionunctionunction    ofofofof    the the the the TTTTeacheacheacheach P P P Pendantendantendantendant

2.1.12.1.12.1.12.1.1    Appearance of the Teach PendantAppearance of the Teach PendantAppearance of the Teach PendantAppearance of the Teach Pendant

Fig.2.Fig.2.Fig.2.Fig.2.1111    NNNNamingamingamingaming of the Teach Pendant of the Teach Pendant of the Teach Pendant of the Teach Pendant
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(1) Emergency Stop (E.S.) button

Emergency Stop button is equipped to the Teach-pendant for the
purpose of stopping the robot immediately when an abnormal
conditions occur.  When this button is pressed, the servo
amplifiers/drivers are disconnected electrically from the motors of
each axis, and the indicator also lights.  Rotate the button
clockwise to release from the Emergency Stop status, 『E-STOP』
indicator will then go out after releasing the Emergency Stop
status.

(2) Deadman switch

Keep pressing the Deadman-Switch when operating the robot in
RO-TEACH, LI-TEACH, or CHECK mode.  If this switch is
released, the robot will be in Emergency Stop status and it will be
stopped.

Release the Deadman switch if any error or abnormal occurrences are
happened.

(3) Function keys

Changes the mode on the Teach Pendant.  To change the mode,

press the F1 , F2 , F3 , or the F4  key during pressing the 
FUNC

HIGH

key on the Teach Pendant.  The controller is equipped with a
MANUAL/AUTO mode selection key switch.  Any conflict between
the mode of the Teach Pendant and the controller MANUAL/AUTO
selection causes the alert buzzer to sound and the conflicting key
entry is ignored.  Refer to 2.4, “Mode Select Operation” for details.

(4) Set keys

Modifies the position data or the like.

(5) Numeric keys

Inputs the numeric data.

(6) Axis keys

Moves the robot axis by pressing the axis key.  The robot axis
moves during this key is pressed.  The axis moves at high speed by

pressing the axis key with the 
FUNC

HIGH  key.

(7) Data entry key

Confirms the entered data by pressing the data entry key, ENTER .

(8) LCD (Liquid Crystal Display)

Displays the data and message.  Refer to 2.7, “LCD (Liquid Crystal
Display)” for details.
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(9) LED display

① 『SHIFT』

Every time the 
SHIFT

 key is pressed, the 『SHIFT』 LED will
switch between ON and OFF.  When the 『SHIFT』 LED is lit,
the functions of the lower case letters on the pink are selected.

② 『HOLD』
The 『HOLD』 LED is lit if any axis is held (servo lock).  There
is a “＊” mark next to the axis which is held.
(Example) Only Z-Axis is held

００５０　Ｍ１０　Ｆ９９　Ｓ００　Ｒ　０

  Ｘ　０５００．０５　Ｙ　００８０．００

＊Ｚ　００２０．１０　Ｗ　０１００．００

ＬＩ－ＴＥＡＣＨ          ＲＢ１  ［ＷＯＲＬＤ］

In KEY-IN mode, the HOLD will be cleared; however, the only
axes equipped with a brake is held by the brake instead.  The
『HOLD』 LED becomes OFF.

③ 『READY』
Turns ON when the controller is ready for the automatic
operation, and it satisfied the following conditions:
• Mode is in ON-LINE on the Teach Pendant.
• A-CAL is completed.
• No error is occurred.
• DI signal inputs the IN0 (SELECT signal).

Normally ON during the automatic operation.  Check the
conditions if the 『READY』 LED becomes OFF during the
automatic operation.

④ 『A-CAL』
Turns ON if A-CAL is/has been completed.

⑤ 『OVER』
Turns ON when the OVERRUN (OVR) sensor is ON.
“OVERRUN” is also displayed on the message line.

⑥ 『E-STOP』
Turns ON when an abnormal condition or an error occurs.
“EMERGENCY STOP” is also displayed on the message line.

2.1.22.1.22.1.22.1.2    Specification of the Teach PendantSpecification of the Teach PendantSpecification of the Teach PendantSpecification of the Teach Pendant

Table 2.Table 2.Table 2.Table 2.1111    Specification of the Teach PendantSpecification of the Teach PendantSpecification of the Teach PendantSpecification of the Teach Pendant

ItemItemItemItem SpecificationSpecificationSpecificationSpecification

Type H-3335

Size 107mm(W) 238mm(D) 40mm(H)

Cable length 4m(15m as option)

Weight 1kg（including 4m cable）

Environment
Operating temperature : 0 to 40 ℃

Storage temperature : -20 to 60℃

Modes KEY-IN, TEACH, CHECK, ON-LINE

Display LCD(20×4), LED

Motion stop Using by Emergency Stop button (lock type), Deadman switch
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2.22.22.22.2    Connecting the Teach Pendant to theConnecting the Teach Pendant to theConnecting the Teach Pendant to theConnecting the Teach Pendant to the

ControllerControllerControllerController
Before using the robot, you need to go through following procedure.  This
chapter describes the step by step procedures to be used before starting the
system:

 Physically connecting the Teach Pendant to the controller

 Configuring the Teach Pendant to the controller.

2.2.12.2.12.2.12.2.1    Physically Connecting the Teach Pendant to thePhysically Connecting the Teach Pendant to thePhysically Connecting the Teach Pendant to thePhysically Connecting the Teach Pendant to the

ControllerControllerControllerController

(1) Press the Remove switch i on the controller or the repeater, and
connect the Teach Pendant connector.  This switch has to be
pressed until the connection is completed.

Make sure to keep pressing the Remove switch while
connecting/disconnecting the Teach Pendant.  This switch is directly
connected to the power source circuit and will shut off the power if the
switch is released during this operation.  If the system shuts down, it is
necessary to reboot the system.  The sudden power shut down during robot
operation may result in hardware damage.  You can connect/disconnect the
Teach Pendant while the power is ON; however, it is suggested to
connect/disconnect the Teach Pendant after the power is OFF unless
necessary.  A dummy connector should be installed when the system runs
without the Teach Pendant.

(2) Remove the Dummy Connector.  You need to release the lock bolts
on the Dummy connector before removing.  (When you
disconnecting the Teach Pendant, release the lock bolts on the Teach
Pendant connector same as the Dummy connector removal.

(3) Connect the Teach Pendant and lock the bolts.

Fig.2.Fig.2.Fig.2.Fig.2.2222    Teach Pendant Connector LockTeach Pendant Connector LockTeach Pendant Connector LockTeach Pendant Connector Lock

(4) Release the Remove switch after connecting the Teach Pendant is
done.  Make sure the E.S. button on the Teach Pendant is released
and the cable between the controller and Teach Pendant is firmly
connected.

                                                  
i: Refer to separate volume, “Robot Controller User’s Guide.”

Insert the connector in the “①”
direction, then lock it by turning the

two lock bolts, ”②” to clockwise.  

① ②
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(5) You will see the following screen and the system is now ready to
operate.  If you can not get the screen below, repeat the procedure
or reboot the system with the Teach Pendant attached.

ＴＥＡＣＨ－ＰＥＮＤＡＮＴ

                        Ｖｅｒ．１．０８

ＰＵＳＨ！ＳＨＩＦＴ  ＦＵＮＣ＋ＣＡＮ＊

Fig.2.Fig.2.Fig.2.Fig.2.3333 Opening Screen Opening Screen Opening Screen Opening Screen

Verify there is a “＊” mark next to “CAN.”  Without getting this mark, you
have to repeat the procedure.  Any operation will be ignored without this
indication.

2.2.22.2.22.2.22.2.2    Configuring the Teach Pendant to the Controller.Configuring the Teach Pendant to the Controller.Configuring the Teach Pendant to the Controller.Configuring the Teach Pendant to the Controller.

(1) Go through the procedure in previous sub-section to indicate the
opening screen.

(2) Press the 
SHIFT

 key to light the 『SHIFT』 LED.

The 
SHIFT

 key is locked by software and every time the 
SHIFT

 key is pressed,
the LED will switch between ON and OFF.

In this manual, the icon 

SHIFT

 indicates that you need to turn ON the
『SHIFT』LED.

SHIFT SHIFT

ON OFF

(3) Press the 
FUNC

HIGH＋
spd

CAN  keys simultaneously to log-in to the system.
You will see following screen when the log-in is successful.

ＳＥＬＥＣＴ  ＲＯＢＯＴ  ＮＵＭＢＥＲ

１．ＲＯＢＯＴ１    ２．ＲＯＢＯＴ２

３．ＲＯＢＯＴ３    ４．ＲＯＢＯＴ４

Fig. 2.Fig. 2.Fig. 2.Fig. 2.4444 Robot Number Selection Screen (Example) Robot Number Selection Screen (Example) Robot Number Selection Screen (Example) Robot Number Selection Screen (Example)

SHIFT
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2.32.32.32.3    Configuring the Robot SetupConfiguring the Robot SetupConfiguring the Robot SetupConfiguring the Robot Setup
Before operating the robot, it is required to connect the Teach Pendant to
the controller and configure the robot setup.

2.3.12.3.12.3.12.3.1    Selecting the RobotSelecting the RobotSelecting the RobotSelecting the Robot

(1) Go through the steps in previous section 2.2 and display Fig.2.4,
Robot Selection Screen (Example).

(2) Type the robot number to be configured.  After making the selection,
you are able to teach and control the selected robot.  If you press
any other key, the display will go back to the opening screen.

cal

1  Key：ROBOT 1
task

2  Key：ROBOT 2

mot

3  Key：ROBOT 3
s.ed

4  Key：ROBOT 4

2.3.22.3.22.3.22.3.2    Switching the Robot SelectionSwitching the Robot SelectionSwitching the Robot SelectionSwitching the Robot Selection

Execute following step to change the robot selection.

(1) Press the 
SHIFT

 key to light the 『SHIFT』 LED.

(2) Press the 
FUNC

HIGH＋
spd

CAN  keys simultaneously.

Robot previously selected is now logged-out.  You will be back to
Fig.2.3, Opening Screen.

(3) Press the 
SHIFT

 key to light 『SHIFT』 LED.

(4) Press the 
FUNC

HIGH＋
spd

CAN  keys simultaneously.

(5) Select new robot by using the steps in 2.3.1, “Selecting the Robot.”

The robot remains in the same mode and state as when you logged-out.

SHIFT

SHIFT
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2.42.42.42.4    ModeModeModeMode Select Operation Select Operation Select Operation Select Operation
Hirata system is provided with 4 modes.  This section describes each
function and mode selection tips.

Table 2.Table 2.Table 2.Table 2.2222    Mode FunctionMode FunctionMode FunctionMode Function

ModeModeModeMode FunctionFunctionFunctionFunction

KEY-IN
Entering the data using the numeric key and

handling the memory card data.

TEACH Manipulates the robot to teach positions

CHECK
Checking the stored robot positions by physically

moving the robot

ON-LINE
Accepts PLC or PC commands to drive

automatically.

The controller is equipped with a MANUAL/AUTO mode selection key
switch i.  Any conflict between the modes of the Teach Pendant and
controller MANUAL/AUTO mode selection causes the alert buzzer to sound
and the conflicting key entry is ignored.  The table below indicates the
conflict status between Teach Pendant and controller modes.

Table 2.Table 2.Table 2.Table 2.3333    Matching of Mode Matching of Mode Matching of Mode Matching of Mode SSSSelectingelectingelectingelecting

ModeModeModeMode

ControllerControllerControllerController Teach PendantTeach PendantTeach PendantTeach Pendant
SwitchingSwitchingSwitchingSwitching

KEY-IN OK

TEACH OK

CHECK OK
MAUNAL

ON-LINE NG

KEY-IN NG

TEACH NG

CHECK NG
AUTO

ON-LINE OK

Mode selection on the controller and Teach PendantMode selection on the controller and Teach PendantMode selection on the controller and Teach PendantMode selection on the controller and Teach Pendant
・ Switching the mode on the controller from MANUAL to AUTO

Unless switching to ON-LINE mode on the Teach Pendant, you can
switch to KEY-IN, TEACH or CHECK mode.  Once you have entered
ON-LINE mode or the system is rebooted, you can not go to these modes.

・ Switching the mode on the controller from AUTO to MANUAL
You can change to another mode from ON-LINE.  Once you reboot the
system, mode will be in KEY-IN.

                                                  
i: Refer to the separate volume “Robot Controller User’s Guide.”
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Changing the Mode Selection on the Teach Pendant

 While pressing the 
FUNC

HIGH  key on the Teach Pendant, you will see the
mode displayed.  Each mode corresponds to the function key below

the screen.  Press the function, F1 , F2 , F3 , or F4  key
corresponds to the mode while the indication is ON.

Table 2.Table 2.Table 2.Table 2.4444    Matching of the Function Key and Matching of the Function Key and Matching of the Function Key and Matching of the Function Key and MMMModeodeodeode

Function KeyFunction KeyFunction KeyFunction Key F1F1F1F1 F2F2F2F2 F3F3F3F3 F4F4F4F4

Display KEY TCH CHK ONL

Mode KEY-IN TEACH CHECK ON-LINE

It is not allowed to change the mode except on the home screen.  Also, it is
not allowed to change while modifying the System Generation and System
Parameter.

 TEACH mode has two different movements according to the
coordinates system.

• LI-TEACH (Linear Teach) mode
This mode enables you to manipulate and teach the robot.  Robot
moves A/B (or X/Y)-Axes linearly along the X-Y coordinate axes
set by ｢DISPLAY OFFSET｣ i in System Parameter menu.

• RO-TEACH (Rotary Teach) mode
Same as above function.  However, manipulates each axis
individually by using axis keys.

TEACH mode selection procedure

① Press the 
FUNC

HIGH  +
local

F  keys simultaneously.

② Enter the data corresponding the mode you need to go to and

press the READ  key after changing the data.  The change for
the robot movement and coordinates system display will be valid
immediately.

Table 2.Table 2.Table 2.Table 2.5555 Set Value for  Set Value for  Set Value for  Set Value for thethethethe Coordinates System Display Coordinates System Display Coordinates System Display Coordinates System Display

Set valueSet valueSet valueSet value Coordinate systemCoordinate systemCoordinate systemCoordinate system TEACH modeTEACH modeTEACH modeTEACH mode

0 World coordinate LI-TEACH

1 DISPLAY 1 LI-TEACH

2 DISPLAY 2 LI-TEACH

3 DISPLAY 3 LI-TEACH

4 TOOL 1 LI-TEACH

5 TOOL 2 LI-TEACH

6 TOOL 3 LI-TEACH

7 Degree RO-TEACH

8 Degree/Servo off ii RO-TEACH

9 Count RO-TEACH

                                                  
i : Specified by ｢OFFSET｣→｢DISPLAY OFFSET1-3｣→｢DISP.**｣ in System Parameter menu.
ii : HOLD function for all axes is cleared but the only axes equipped with a brake are held.
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2.52.52.52.5    Emergency Stop Emergency Stop Emergency Stop Emergency Stop (E.S.) (E.S.) (E.S.) (E.S.) Buttonuttonuttonutton
To stop the robot immediately when an abnormal condition occurs, the
Teach Pendant is equipped with an Emergency Stop (E.S.) button.  When
this button is pressed, the power supply to the servo unit (servo driver and
the motor for each axis) is cut off.  The『E-STOP』indicator also lights.
Rotate the button clockwise to release from the emergency stop status.
The indicator will then go out after releasing the emergency stop status.

2.62.62.62.6    Basic Entry ProcedureBasic Entry ProcedureBasic Entry ProcedureBasic Entry Procedure
This section describes the basic key entry procedure.

(1) Selecting the entry item

The data entry item can be selected by moving the cursor.  Press

the 
up

DOWN  key to choose the item to edit and enter the data.  This key
is the only key to move the cursor if there are no specific procedures
described.

(2) Numeric data

The numeric keys: 
＋

－ , 
＊

0 , 
／

． , 
cal

1 , 
task

2 , 
mot

3 , 
s.ed

4 , 
p.ed

5 , 
home

6 ,
s.g

7 , 
s.p

8 , and 
key

9  are used for data entry of the coordinates and
the system data.  When pressing the numeric keys, the number
corresponding to the keys will be displayed on the Teach Pendant.

However the 
＋

－  and 
／

．  keys entry may be ignored when the
data form is invalid.

 Example for data entry;

① Input the data.

② Press the ENTER  key.  “ENTER OK ?” is displayed on the

message line.  Press the ENTER  key again to confirm the data,
or press any other key to cancel the data.

③ The data input by numeric keys in step ① is automatically
formatted in the following manner.  If you enter the data for the
coordinate (rectangular coordinate), the data is displayed as
follows:
• +123456.789 → 4569.00 (Invalid data entry)

• +456.7 → 0456.70

• -12 → -0012.00
When the figure of the input data exceeds the allowable digits,
the data will be displayed differently such as in first example.
Also, if positive data is entered with a “+”, the “+” will not be
displayed on the screen.  It is not necessary to enter the “+”
when you enter the positive data.

E-STOP E-STOP
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(3) ON/OFF entry

The data displayed, “ON” or    “OFF”, is the switch data.  You can

select “ON” or “OFF” using the 
io

SEL  key or the numeric keys, 
＊

0  or
cal

1 .  Using the 
io

SEL  key, “ON” and “OFF” are switched between

alternately.  The 
＊

0  key corresponds to “OFF,” and the 
cal

1  key

to “ON.”  Press the ENTER  key twice to confirm the entered data.

(4) YES/NO entry

The data displayed, “YES” or    “NO,” is the switch data.  You can

select “YES” or “NO” using the 
io

SEL  key or the numeric keys, 
＊

0  or
cal

1 .  Using the 
io

SEL  key, “YES” and “NO” is switched between

alternately.  The 
＊

0  key corresponds to “NO,” and the 
cal

1  key to

“YES.”  Press the ENTER  key twice to confirm the entered data.

(5) Character selection entry

When selecting a text item from a list, (e.g., ｢TRANSFER RATE｣ i

in System Generation menu or mode select in the position memory

operation mode) the data can be selected with the 
io

SEL  key or the

numeric keys, 
＊

0  to 
key

9 .  The 
io

SEL  key is used when indexing
through the list in order.  For example, the data or ｢TRANSFER
RATE｣ can be selected in the following order:

300→600→1200→2400→4800→9600→19200→38400

The numeric keys correspond as below;

0: 300/1: 600/･･･/5: 9600/6: 192000

When using numeric keys, a maximum of ten items, 
＊

0  to 
key

9 ,
can be selected.

Press the ENTER  key twice to confirm the entered data.

                                                  
i: Specified by ｢ORIGIN｣→｢SET-UP SYSTEM｣→｢TRANSFER RATE｣ in System Generation menu.
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2.72.72.72.7    LCD (Liquid Crystal Display)LCD (Liquid Crystal Display)LCD (Liquid Crystal Display)LCD (Liquid Crystal Display)
Data and a message are displayed for each mode.  The display consists of
80 characters (20 columns×４ lines)

                    ００００  Ｍ０１  Ｆ９９  Ｓ００  Ｒ  ０

                     Ｘ  ０１２３．４５  Ｙ－０１２３．４５

                     Ｚ  ０１２３．４５  Ｗ  ０１２３．４５

                      ＫＥＹ－ＩＮ      ＲＢ１ ［ＷＯＲＬＤ］

Address Ｆ-code

Ｍ-data

Arm position

Coordinates system

displayed

Ｓ-code

Position data of

each axis

Message line

Fig.2.Fig.2.Fig.2.Fig.2.5555 Display when Operating the Robot with Four Axes Display when Operating the Robot with Four Axes Display when Operating the Robot with Four Axes Display when Operating the Robot with Four Axes

(1) ■: cursor

The cursor indicates the position where data can be input by the
numeric keys.

(2) Address

The address stores the position data, which is from “0” to
“maximum number”, of the robot.  The “maximum number” can be
set by System Generation or system configuration.

(3) M: M-data

M-data is to set the output pattern to the output ports and
designate the robot motion pattern.  Refer to 16.4.1, “List of M-
Data Functions.”

(4) F: F-code

F-code is to set the speed of the robot at the each position.  If F-
code is set to 99, the robot moves at the speed data designated by
the system data.  Refer to 16.5, “F-Code.”

(5) S: S-code

S-code is used for expansion of the robot motion function.  Refer to
16.4.2, “List of S-Code Functions.”
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(6) R or L: arm position

Designates whether the robot moves to the position with a right
arm (R) or left arm (L) configuration using “R” or “L” key when
operating SCARA (horizontal multi-articulated type) robot.  In the
operational area, there are positions where a SCARA robot can
move either in a right arm (R) or left arm (L) position.  So,
designate the arm side, right (R) or left (L) arm for all positions
when entering the position data with the numeric keys.

When using the Cartesian type robot, this display does not affect
the operation.

Fig.2.Fig.2.Fig.2.Fig.2.6666 Right Arm  Right Arm  Right Arm  Right Arm (R(R(R(R)))) Fig.2.Fig.2.Fig.2.Fig.2.7777 Left Arm (L)  Left Arm (L)  Left Arm (L)  Left Arm (L) iiii

(7) Coordinates system display (It ranges from 0 to 9)

Designate the coordinates system display which shows on the Teach
Pendant currently.  The set values from 0 to 9 correspond to the
following TEACH mode.

Table 2.Table 2.Table 2.Table 2.6666 Set Value and Items of Coordinates System Displayed Set Value and Items of Coordinates System Displayed Set Value and Items of Coordinates System Displayed Set Value and Items of Coordinates System Displayed

Set valueSet valueSet valueSet value Displayed itemDisplayed itemDisplayed itemDisplayed item TEACH modeTEACH modeTEACH modeTEACH mode

0 World LI-TEACH

1 DISPLAY 1 LI-TEACH

2 DISPLAY 2 LI-TEACH

3 DISPLAY 3 LI-TEACH

4 TOOL 1 LI-TEACH

5 TOOL 2 LI-TEACH

6 TOOL 3 LI-TEACH

7 Degree LI-TEACH

8 Degree/Servo off ii RO-TEACH

9 Count RO-TEACH

(8) “X”, “Y”, “Z”, “W”, “R”, “C”: Position data

Shows the axis data of the address designated.  According to the
mechanical configuration of the robot, a maximum of six axes’ data
can be displayed at one time.

                                                  
i : Assumed as viewed from robot top.
ii : HOLD function for all axes is cleared, but the only axes equipped with a brake are held.



CHAPTER 2 CONNECTING THE TEACH PENDANT

2-13

(9) Message line

Displays the message, general and error messages.  Refer to
Chapter 23, “Message” for details.

While pressing the READ
 key in any mode except KEY-IN mode, the

display shows the software version built-in the controller.  For
example, “OLD DATA V5.xx” means the software version 5.xx is
used in the controller.

(10) Function

While pressing the 
FUNC

HIGH  and the 
cal

1  to 
key

9 , 
io

SEL , 
m.c

M.OUT , 
k.in

M , 
k.out

S ,
local

F , or 
seq

A  keys, the function mode is selected.  It designates the
mode which is currently displayed on the Teach Pendant.  Refer to
2.9, “Function Mode” for details.

2.82.82.82.8    Special KeysSpecial KeysSpecial KeysSpecial Keys

(1) 
SHIFT

 [SHIFT] key

When this key is pressed once, the 『SHIFT』 indicator turns from ON
to OFF, or OFF to ON.  When the indicator is lit, the functions of the

letters on the pink are selected.  For example, if you press the 
del

INS

key with the 『SHIFT』 indicator ON, [del] (delete) is selected, and the
del

INS  key with the 『SHIFT』 indicator OFF, [INS] (insert) is selected.

Besides the 
SHIFT

 key, there is another function selected by pressing the 
FUNC

HIGH

key.  When pressing the 
FUNC

HIGH  key, the functions of the lower case letters on
the blue two function keys are selected.  Refer to 2.9, “Function Mode”.

(2) 
up

DOWN  Cursor operation key

When “DOWN” is used, the cursor moves to right on the display.  If
there is no item to be input on the right side, the cursor moves to the
next line.  When “up” is used, the cursor moves to the left.  If there
are no items to be input, the cursor moves to the line above.

SHIFT SHIFT

Lit No right
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2.92.92.92.9    Function ModeFunction ModeFunction ModeFunction Mode

The mode selected by the 
FUNC

HIGH  with blue colored key, such as the 
cal

1  to 
key

9 ,
io

SEL , 
k.in

M , 
seq

A , 
k.out

S , 
local

F , and 
m.c

M.OUT  keys, is the function mode.  This mode
can be activated in any other mode.  However, in order to display it, the
display stage on the Teach Pendant must be in the home stage described in
item (2) below.

In ON-LINE mode, the data is displayed but no data cannot be input.

(1) 
FUNC

HIGH ＋
cal

1  [cal] keys (calculation)

Calculates the robot individual characteristic values and the offset
value or creates position data (palletizing software).  Refer to
Chapter 12 , “Automatic Creation of Position Data & Parameters”
for details.

(2) 
FUNC

HIGH ＋
task

2  [task] keys (task)

Changes the display on the Teach Pendant.  There are thirteen
screens.  Every time pressing these keys, the display screen is
switched in order.  The first display is called “home screen.”

Table 2.Table 2.Table 2.Table 2.7777 Display Screens (task) Display Screens (task) Display Screens (task) Display Screens (task)

ScreenScreenScreenScreen

No.No.No.No.
NameNameNameName DescriptionDescriptionDescriptionDescription

1 Home Normal display

2
Positioning history

｢POSITIONING HISTORY｣

Displays nine of the history address in

order.  Refer to Chapter11,

“Positioning Address History” for
details.

3
Communication monitor

｢RS232 MONITOR｣

Input/output data communicated by

RS232C. (Only for HIRATA maintenance)

4
Speed monitor

｢SPEED MONITOR｣

Speed for each axis.

(Only for HIRATA maintenance)

5
Current monitor

｢CURRENT MONITOR｣

Current used by each axis.  Current

upper limits is 100%.

(Only for HIRATA maintenance)

6
Servo status

｢STATUS MONITOR｣

Servo status of each axis

(Only for HIRATA maintenance)

7
Servo alarm

｢SERVO ALARM｣

Contents of the servo alarm for each axis

(Only for HIRATA maintenance)

8
System information

｢SYSTEM MONITOR｣

The system information.  Refer to the

following page for details.

9
Expanded interface

｢EXINTERFACE MONITOR｣

Expanded interface is displayed when

specifying the I/O type (“CC-Link” or
“CompoBus/D (DeviceNet)”) in system
configuration.  It will not be

displayed unless the I/O type is

specified.

(Only for HIRATA maintenance)

10
Maintenance monitor 1

｢GA1045 MONITOR｣
(Only for HIRATA maintenance)
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ScreenScreenScreenScreen

No.No.No.No.
NameNameNameName DescriptionDescriptionDescriptionDescription

11
Alarm history

｢ALARM HISTORY｣

Errors are stored to error history from

1 to F.  Stores past 15 errors.  The

error history 1 is the latest error, and

it will be sift up in the order when the

error is occurred.  Three errors are

displayed on the screen at one time.

Press the 
io

SEL  key to scroll and display

the following screen.

(Only for HIRATA maintenance)

12
Servo communication error monitor

｢SERVO ERROR COUNT｣

Monitors how many times an error is

occurred for the each axis servo LINK

communication.

(Only for HIRATA maintenance)

13
Maintenance monitor 2

｢AUTO EVENT｣
(Only for HIRATA maintenance)

The function mode, except that selected by [task] key (
FUNC

HIGH ＋
task

2 ), is

displayed on home the screen.  Press the 
spd

CAN  key to return to home screen
from all others.

Following figure shows the details of system information (Screen
No.: 8) .  There are four screens.

ＳＹＳＴＥＭ  ＭＯＮＩＴＯＲ      １／４

ＶＥＲＳＩＯＮ              ５．０２．００７B

ＮＣ ＭＯＤＥ             ＭＡＮＵＡＬ

ＲＢ ＭＯＤＥ             KEY-IN

Press the 
io

SEL  key

ＳＹＳＴＥＭ  ＭＯＮＩＴＯＲ      ２／４

ＳＣＡＬＥ                      ＮＯＲＭ

Ｉ／Ｏ  ＴＹＰＥ            ＲＥＭＯＴＥ  ００

ＩＤ  ００  ００  ００  ００  ００  ００

Press the 
io

SEL  key

ＳＹＳＴＥＭ  ＭＯＮＩＴＯＲ      ３／４

ＶＯＬＴＡＧＥ                      ＯＫ

ＢＡＴＴＥＲＹ                      ＯＫ

ＭＥＭ  ＢＡＴＴＥＲＹ               ＯＫ

Press the 
io

SEL  key

ＳＹＳＴＥＭ  ＭＯＮＩＴＯＲ      ４／４

ＨＯＵＲ  ＭＥＴＥＲ           ０００００００H

ＲＢ  ＴＹＰＥ                     ＡＲ－Ｋ

ＥＮ   ＯＫ   ＯＫ   ＯＫ   ＊＊   ＊＊

Fig.2.Fig.2.Fig.2.Fig.2.8888 Display Switching (task) Display Switching (task) Display Switching (task) Display Switching (task)
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Explanation of displayed items are as follows:

Table 2.Table 2.Table 2.Table 2.8888 System Monitor Display Items System Monitor Display Items System Monitor Display Items System Monitor Display Items

ItemItemItemItem MeaningMeaningMeaningMeaning

VERSION Controller Version

NC MODE

Controller Mode

・MANUAL

・AUTO

RB MODE

Robot Mode

・AUTO

・CHECK

・TEACH

・KEY-IN

SCALE

Scale Factor

・NORM : Standard

・SHORT : Short stroke

・LONG : Long stroke

・SUPER : Super long stroke

I/O TYPE

I/O type

・REMOTE : Hirata remote I/O ( With ID No.)

・CC-Link : CC-Link

・Dev-Net : DeviceNet

・Option1 : Option 1

・Option2 : Option 2

ID ID number for each axis

VOLTAGE

+5V voltage of CPU board

・OK : Normal

・NG : Abnormal (Lower than 4.3V)

BATTERY

Voltage of CPU board battery

・OK : Normal

・NG : Abnormal (Lower than 3.3V)

MEM BATTERY

Voltage of memory card battery

・OK : Normal

・NG : Abnormal (Lower than 2.4V)

・＊＊ : Not equipped

HOUR METER Elapsed time after system set up

RB TYPE Robot type

EN

The rest of encoder battery

・OK : Normal

・NG : Abnormal

・＊＊ : No axis

(3) 
FUNC

HIGH ＋
mot

3  [mot] keys（motion）

Selects the aging mode.  This function is used before shipping at
the factory.  Refer to 2.10, “Aging.”

(4) 
FUNC

HIGH ＋
s.ed

4  [s.ed] keys（sequence edit）

Edits the position data collectively.  Refer to 8.5, “Editing Position
Data in Blocks.”
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(5) 
FUNC

HIGH ＋
p.ed

5  [p.ed] keys（position edit）

Edits the position data collectively.  Same function as [s.ed]
previously referred.  Refer to 8.5, “Editing Position Data in
Blocks.”

(6) 
FUNC

HIGH ＋
home

6  [home] keys（home mode）

Returns the display to the home mode from all other modes.

(7) 
FUNC

HIGH ＋
s.g

7  [s.g] keys（System Generation）

Edits the System Generation data.  Refer to Chapter 18, “Details of
System Generation.”

(8) 
FUNC

HIGH ＋
s.p

8  [s.p] keys（System Parameter）

Edits System Parameter data.  Refer to Chapter 19, “Details of
System Parameters.”

(9) 
FUNC

HIGH ＋
key

9  [key] keys（KEY-IN）

Changes the mode to KEY-IN when the mode is ON-LINE.  Refer
to Chapter 4, “KEY-IN Mode.”

(10) 
FUNC

HIGH ＋
io

SEL  [io] keys（input/output）

Changes the display to I/O monitor.  Refer to 9.1, “DI/DO Monitor.”

(11) 
FUNC

HIGH ＋
m.c

M.OUT［m.c］keys（memory card）

Changes the display to memory card mode.  Refer to Chapter
13, ”Memory Card.”

(12) 
FUNC

HIGH ＋
k.in

M  [k.in] keys（key input macro）

Starts and ends the key input macro that stores keyed in.

(13) 
FUNC

HIGH ＋
k.out

S  [k.out] keys（key output macro）

Executes the stored key-in data input with the key-in macro.  An
example of the key input/output macro is described in following
page.
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Set the Z-Axis data to “10.”

① 
FUNC

HIGH＋
k.in

M : Starts key input

② 
↑Z
→

cal

1 , 
＊

0 →
ENTER

→
ENTER : sets “10” to the Z-Axis data

③ 
FUNC

HIGH＋
k.in

M : Ends key input

④ Set the address where the Z-Axis data of “10” is to be entered.

⑤ 
FUNC

HIGH＋
k.out

S : Executes key macro.  The Z-Axis data of the set
address should be “10.”

This function is useful for repeating key operation.

(14) 
FUNC

HIGH ＋
local

F  [local] keys（local）

Moves the cursor to the displayed coordinate’s data.  Refer to 2.7,
“LCD (Liquid Crystal Display).”

(15) 
FUNC

HIGH ＋
seq

A ［seq］keys（sequence）

Sets the mode to enter sequence data or input the particular data.

2.102.102.102.10    AgingAgingAgingAging
The robot should be operated continuously in order to test the robot motion.
The speed in aging mode is set by the System Parameter i, ｢MOTION｣→
｢AXIS SPEED｣→｢AXIS A,B(X,Y),W｣→｢AXIS Z｣.

(1) Execute A-CAL first if the A-CAL has not been completed.

(2) Set the position data to be entered and put the END point (M-
data=??) at the end of the position.  Refer to 8.1, “Entering END
Point (M-Data=??)” to set the END point.

(3) Press the 
FUNC

HIGH＋
F3  keys to change to CHECK mode.

(4) Run the robot in CHECK mode to confirm the motion speed because
the speed in aging mode is same as in AUTO mode.  Then set the
position from the first address to the end of the address with the
END point in order.

(5) Press the 
FUNC

HIGH＋
mot

3  keys.  The displays shows;

Ｍｏｔｉｏｎ  Ｓｅｔ

Ｍｏｔｉｏｎ  ＝  ［ＮＯＲＭＡＬ      ］

Ｍｏｔｉｏｎ  Ａｄｄｒｅｓｓ    ００００

Ａｇｉｎｇ  Ｃｏｕｎｔ          ００００

Fig.2.Fig.2.Fig.2.Fig.2.9999 Aging Mode Display Aging Mode Display Aging Mode Display Aging Mode Display

                                                  

i: Press the 
FUNC

HIGH＋
s.p

8  keys to change.

EXAMPLEEXAMPLEEXAMPLEEXAMPLE
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(6) Input the data.

Press the 
io

SEL  key to select the ｢Motion｣ data.

Input the all data following the method given below;

① Input the data.

② Press the ENTER  key to enter the input data.  The message line
displays the message “ENTER OK?” and a beep sounds.

③ Press the ENTER  key again to confirm the input data.

The meaning of each of the items on the display is:

• ｢Motion｣
Selects the motion in three types.
・NORMAL
・AGING
・ADJUST (Currently not used.)

• ｢Motion Address｣
Sets the first address of the position data which you set in
step (2) previously.

• ｢Aging Count｣
Inputs the times to repeat the aging motion.  Set to “0” not
to specify the repeat times.

(7) Press the 
FUNC

HIGH＋
F4  keys to change to AUTO mode and the message

line will display ”AGING.”

The NC MODE (controller mode) is AUTO, the aging mode cannot be
selected and the message ”NC Mode Error!!” is displayed.

(8) Before aging the robot, confirm the safety around the operation area

and be ready to push the E.S. button.  Then press the START  key to
start aging.

・ Push the E.S. button to stop the robot operation when the robot works
with noise or vibration.

・ Aging speed can be set to the maximum speed by the System Generation.

(9) The robot starts aging.

(10) Change the mode from AUTO to any other to stop the aging.
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CHAPTER 3CHAPTER 3CHAPTER 3CHAPTER 3    A-CALA-CALA-CALA-CAL（（（（Automatic CalibrationAutomatic CalibrationAutomatic CalibrationAutomatic Calibration））））

3.13.13.13.1    Basic OperationBasic OperationBasic OperationBasic Operation
It is necessary to perform A-CAL (Automatic calibration) and light the 『A-
CAL』 LED on the Teach Pendant before the robot operation.  The position
of each axis is detected by counting the encoder pulse generated from the
encoder which is connected each axis.  The encoder and counter do not
count the encoder pulse unless the controller has been connected to the
power supply.

The robot must know the current position in physically and electronically.
Generally, all the mechanism requires, so-called calibration, which is to
match the coordinate data in the controller and physical robot position.

A-CAL automatically brings about the coincidence of the two origins.

Once A-CAL is done after turning ON the power, it is not necessary to
repeat the A-CAL procedure as long as the 『A-CAL』 LED remains ON.

The 580 series controller uses the ABS (Absolute) encoder to detect the
position, so that the A-CAL is performed only once when the robot is
installed.  That is, it is not necessary to perform A-CAL again after the first
A-CAL.

If the driver error “U” has occurred, set ｢A-CAL CHEK｣ in System
Generation menu to ”0” and perform A-CAL again to escape from this error.
Refer to 3.2, “A-CAL Parameters” for details.
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3.23.23.23.2    A-CAL ParametersA-CAL ParametersA-CAL ParametersA-CAL Parameters
Followings are the data referred when the A-CAL is performed.  Refer to
Chapter 18, “Details of System Generation” and Chapter 19, “Details of
System Parameters” for details.

TableTableTableTable 3. 3. 3. 3.1111 A-CAL Operation Data A-CAL Operation Data A-CAL Operation Data A-CAL Operation Data

ItemItemItemItem MeaningMeaningMeaningMeaning DataDataDataData

System Generation i →

｢MAINTE｣→

｢MAINTENANCE DATA｣→

｢A-CAL CHECK｣

Determine the A-CAL

algorithm.

 0: Set current position

as origin position.

 1: A-CAL the robot, but

alert an operator

with “A-CAL WARNING”
when the origin is

out of range.

 2: Ignores the error

when the origin is

out of range.

16: Define the origin

when the origin (ORG)

sensor turns ON.

32: Define the origin

when the origin (ORG)

sensor and Z signal

of motor turns ON.

You can set multiple conditions

to A-CAL by adding the codes.

<Example>

“17” (＝16+1) Sets the origin
when the ORG sensor turns ON and

warn the error when the origin is

out of range and keep the

operation.  Combination of 1 and

2, and 16 and 32 is invalid.

System Generation→

｢ORIGIN｣→

｢AXIS DIRECTION｣→

｢A-CAL SEQ｣

Sets the axis order to be

performed A-CAL;

０ ０ ０ ０ ０ ０
↓ ↓ ↓ ↓ ↓ ↓
Ａ Ｂ Ｚ Ｗ Ｒ Ｃ

Define the same number

for the axis to be

performed A-CAL

simultaneously.

Setting range: ”000000”- “666666”
･000000: No order is set (A-CAL

is in standard order).

･666666: A-CAL is all axes

simultaneously.

Standard order: 221222

Performs A-CAL for Z-Axis

first, and rest of axes A-CAL.

System Parameter ii →

｢RESPONSE｣→

｢RESPONSE｣→

｢A-CAL SPEED｣

Sets A-CAL speed by

percentage of the maximum

speed.

Setting range: “1”-“999” (0.1%-
99.9%)

Standard setting: 50 (50%)

                                                  

i : Press the 
FUNC

HIGH＋
s.g

7  keys.

ii : Press the 
FUNC

HIGH＋
s.p

8  keys.
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3.33.33.33.3    A-CAL ProcedureA-CAL ProcedureA-CAL ProcedureA-CAL Procedure

Press the A-CAL  key to perform A-CAL in TEACH and CHECK mode.  In the
automatic operation, A-CAL is performed by the commands, such as
SELECT signal in AUTO mode and A-CAL command in ON-LINE mode,
from external devices.  Refer to 2.4, “Mode Select Operation,” about the
robot modes.  The following is the manual A-CAL procedure to be
performed with the Teach Pendant.

(1) Set the Teach Pendant to TEACH or CHECK mode.  A-CAL can be
performed in both modes by the same procedure.

(2) Make sure not to release the Deadman switch during the following
operation.  Releasing the Deadman switch causes the system to go
into Emergency Stop status.

(3) Set the position data display by pulse.

① Press the 
FUNC

HIGH＋
local

F  keys.

② Press the 
key

9  key.

③ Press the READ  key

(4) Press the 
FUNC

HIGH＋
A-CAL  keys, then the following screen will appear as

below.  Select the axis to A-CAL by the 
+R/R

+X , 
+C

+Y , ↑Z , +W  keys.
Selected axes indicate “ON” at “a” part and will execute A-CAL.
Normally, select all axes “ON” when performing A-CAL unless
otherwise necessary.

Ａ－ＣＡＬ   ＳＥＴ   ＭＯＤＥ

Ｘ ＯＮ ＯＮ Ｙ ＯＮ Ｏ Ｎ

Ｚ ＯＮ ＯＮ Ｗ ＯＮ Ｏ Ｎ

Ｐｕｓｈ  Ａ－ＣＡＬ  Ｋｅｙ！！

““““bbbb”””” (A-CAL status) (A-CAL status) (A-CAL status) (A-CAL status)
A-CAL completed : ON

Incompleted : OFF

““““aaaa”””” (A-CAL  (A-CAL  (A-CAL  (A-CAL option selection)option selection)option selection)option selection)

A-CAL the axis : ON

Skip A-CAL : OFF

Fig.Fig.Fig.Fig.3.3.3.3.1111 A-CAL Axis Selection A-CAL Axis Selection A-CAL Axis Selection A-CAL Axis Selection（（（（4 Axes Robot4 Axes Robot4 Axes Robot4 Axes Robot））））

• Press the 
+R/R

+X  key to select X-Axis.

• Press the 
+C

+Y  key to select Y-Axis.

• Press the ↑Z  key to select Z-Axis.

• Press the +W  key to select W-Axis.

• Press the 
SHIFT
＋

+R/R

+X  keys to select R-Axis.

• Press the 
SHIFT
＋

+C

+Y  keys to select C-Axis.
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(5) Keep pressing the A-CAL  key until the A-CAL completes.

(6) When A-CAL is completed successfully, “A-CAL COMPLETED”will
be appeared on screen and a buzzer will sound.  If A-CAL could not
be completed for some reason, “A-CAL INCOMPLETE”will be
appeared and a buzzer will sound.  Repeat from step (2) in the case
of A-CAL incomplete.  Once A-CAL is done, the 『A-CAL』 LED
lights.

(7) Verify the A-CAL results.  Take note of the current encoder pulse
count on the screen.

To display the pulse count;

① Press the 
FUNC

HIGH＋
local

F  keys.

② Press the 
key

9  key.

③ Press the READ  key.

(8) Turn OFF the power.

(9) Turn ON the power again.

(10) Compare the current encoder pulse and recorded pulse at step (7).
If the pulse difference is less than 100 pulse, A-CAL is done
successfully.  If the difference is exceeding 100 pulse, go back to
step (2) above.

Releasing the A-CAL  key before A-CAL complete, the robot stops the A-CAL
operation and “A-CAL INCOMPLETE” is displayed and a buzzer will sound.
Perform A-CAL operation again from step (2) above.

3.43.43.43.4    A-CAL Related ErrorA-CAL Related ErrorA-CAL Related ErrorA-CAL Related Error
A-CAL is the most basic operation to confirm robot functionality.  By
performing A-CAL, it is confirmed whether or not the motor, encoder and
sensor of each axis works and are controlled correctly.  While A-CAL is
being performed, error detection is executed at each stage of A-CAL.  The
error codes are shown below.

TableTableTableTable 3. 3. 3. 3.2222 A-CAL Error Code A-CAL Error Code A-CAL Error Code A-CAL Error Code

MessageMessageMessageMessage MeaningMeaningMeaningMeaning

＊ 0 Not Find ORIGIN sensor did not respond.

＊ 1 Not Off ORIGIN sensor does not back OFF.

＊ 2 Other On OVERRUN sensor response during A-CAL.

＊ 4 Lower A-CAL completed below the safety margin.

＊ 5 Upper A-CAL complete above the safety margin

＊ 7 Error Misc. unknown error.

“＊” mark indicates the axis that caused the error.
A=A(X)-Axis, B=B(Y)-Axis Z=Z-Axis, W=W-Axis, R=R-Axis, C=C-Axis.

A-CAL
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3.4.13.4.13.4.13.4.1    User Action for User Action for User Action for User Action for ““““＊＊＊＊0 Not Find0 Not Find0 Not Find0 Not Find””””
This error means missing ORIGIN sensor signal input.  Take following
steps to resolve the problem.  Possibly, the sensor did not react or
mechanically the robot did not move onto the sensor.

(1) Retry A-CAL and monitor the robot motion.  Verify there is no
mechanical jam, slip or broken timing belt which causes mechanical
failure.  If you find a problem, take the necessary actions to correct
it.

(2) Move the robot to verify the sensor turns ON.

① Go to RO-TEACH mode.
② Press the minus (-) axis key to move the robot until the ORIGIN

sensor reacts.

• 
-R/L

-X  key : X (A)-Axis moves toward ORIGIN sensor
direction.

• 
-C

-Y  key : Y(B)-Axis moves toward ORIGIN sensor
direction.

• ↑Z  key : Z-Axis moves toward ORIGIN sensor
direction.

• -W  key : W-Axis moves toward ORIGIN sensor
direction.

• SHIFT
＋

-R/L

-X  keys : R-Axis moves toward ORIGIN sensor
direction.

•  
SHIFT
＋

-C

-Y  keys : C-Axis moves toward ORIGIN sensor
direction.

③ Move the robot to confirm the ORIGIN sensor turns ON and the
message “OVERRUN******” should be displayed on the Teach
Pendant.  The “******” part shows the sensor status of each axis
by number in the order of “XYZWRC.”

TableTableTableTable 3. 3. 3. 3.3333 Description for the  Description for the  Description for the  Description for the ““““************************”””” Part Part Part Part

NumberNumberNumberNumber MeaningMeaningMeaningMeaning

0 The sensor is not ON.

1 The ORIGIN sensor is ON.

2 The OVERRUN sensor is ON.

3 The ORIGIN and limit sensors are ON.

④ Confirm the “1” is displayed on the “******” part.   For example,
when the ORIGIN sensor of X-Axis is ON, the display
shows ”100000.”  Check the sensor and replace it if necessary.
If you get a message other than 1, the ORIGIN/OVERRUN
sensor is defective or the sensor is not properly connected.
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3.4.23.4.23.4.23.4.2    User Action for User Action for User Action for User Action for ““““＊＊＊＊1 Not Off1 Not Off1 Not Off1 Not Off””””
This message indicates that the sensor did not turn OFF after the axis left
from the sensing range.  When you get this message, you should see the
OVERRUN error when you turn the power ON.

(1) Retry A-CAL and monitor the robot motion.  Verify there is no
mechanical jam, slip or broken timing belt which causes mechanical
failure.  If you find a problem, take necessary actions to correct it.

(2) Move the robot to verify the sensor turns OFF.

① Go to RO-TEACH mode.
② Since the ORIGIN sensor turns ON, the message “OVERRUN

******” should be displayed on the Teach Pendant.  Confirm the
“1” is displayed on the “******” part which shows the sensor
status of each axis by number in the order of “XYZWRC.”  For
example, when the ORIGIN sensor of X-Axis is ON, the display
shows ”100000.”

③ Press the plus (+) axis key move the robot until the ORIGIN
sensor reacts.

• 
+R/R

+X  key : X (A)-Axis moves toward OVERRUN
sensor direction.

• 
+C

+Y  key : Y(B)-Axis moves toward OVERRUN sensor
direction.

• ↓Z  key : Z-Axis moves toward OVERRUN sensor
direction.

• +W  key : W-Axis moves toward OVERRUN sensor
direction.

• SHIFT
＋

+R/R

+X  keys : R-Axis moves toward OVERRUN sensor
direction.

• SHIFT
＋

+C

+Y  keys : C-Axis moves toward OVERRUN sensor
direction.

④ Verify the sensor turns OFF when the axis leaves the sensing
area.  The “OVERRUN *****” message should disappear.  If
the sensor still does not go OFF, replace the sensor.
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3.4.33.4.33.4.33.4.3    User Action for User Action for User Action for User Action for ““““＊＊＊＊2 Other On2 Other On2 Other On2 Other On””””
This error message indicates that the OVERRUN sensor turned ON during
A-CAL.  This is caused by improper sensor connection.

(1) Retry A-CAL and monitor the robot motion.  Verify there is no
mechanical jam, slip or broken timing belt which causes mechanical
failure.  If you find a problem, take necessary actions to correct it.

(2) Verify the robot motion by using the following steps.

① Go to RO-TEACH mode.
② Press each key and to verify the each axis moves correctly.

• 
+R/R

+X  key : X (A) -Axis moves toward OVERRUN
sensor direction.

• 
+C

+Y  key : Y(B) -Axis moves toward OVERRUN sensor
direction.

• ↓Z  key : Z-Axis moves down toward OVERRUN
sensor direction.

• +W  key : W-Axis moves toward OVERRUN sensor
direction.

• SHIFT
＋

+R/R

+X  keys : R-Axis moves toward OVERRUN sensor
direction.

• SHIFT
＋

+C

+Y  keys : C-Axis moves toward OVERRUN sensor
direction.

• 
-R/L

-X  key : X (A) -Axis moves toward ORIGIN sensor
direction.

• 
-C

-Y  key : Y (B) -Axis moves toward ORIGIN sensor
direction.

• ↑Z  key : Z-Axis moves up toward ORIGIN sensor
direction.

• -W  key : W-Axis moves toward ORIGIN sensor
direction.

• SHIFT
＋

-R/L

-X  keys : R-Axis moves toward ORIGIN sensor
direction.

• SHIFT
＋

-C

-Y  keys : C-Axis moves toward ORIGIN sensor
direction.

③ Verify each sensor reacts correctly.  Most likely, when you see
this error, the ORIGIN/OVRRUN sensor is not properly
connected.
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3.4.43.4.43.4.43.4.4    User Action for User Action for User Action for User Action for ““““*4 Lower*4 Lower*4 Lower*4 Lower””””
Sensor tab is adjusted lower than safety margin.  To correct the position
drift, it is recommended to adjust the sensor tab position.

This error indicates that A-CAL is completed when the encoder pulse count
is less than 2,048.  The position of the sensor and sensor tab should be set
so that the ORIGIN sensor turns ON between 2,048～6,144 pulses.

3.4.53.4.53.4.53.4.5    User Action for User Action for User Action for User Action for ““““*5 Upper*5 Upper*5 Upper*5 Upper””””
Sensor tab is adjusted lower than safety margin.  To correct the position
drift, it is recommended to adjust the sensor tab position.

This error indicates that A-CAL is completed when the encoder pulse count
is greater than 6,144.  The position of the sensor and sensor tab should be
set so that the ORIGIN sensor turns ON between 2,048～6,144 pulses.

3.4.63.4.63.4.63.4.6    User Action for User Action for User Action for User Action for ““““OVERRUN ******OVERRUN ******OVERRUN ******OVERRUN ******””””
The OVERRUN sensor maybe disconnected.  Check the sensor connection.
However the “OVERRUN ******” error during the procedure above
mentioned to recover from A-CAL error is a normal message.
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CHAPTER 4CHAPTER 4CHAPTER 4CHAPTER 4    KEY-IN ModeKEY-IN ModeKEY-IN ModeKEY-IN Mode

4.14.14.14.1    GeneralGeneralGeneralGeneral
KEY-IN mode enables you to enter the position data with the numeric keys
manually.

Set the controller mode to MANUAL and press the 
FUNC

HIGH＋
F1  keys to enter

KEY-IN mode.  Also, it is able to enter KEY-IN mode by pressing the 
FUNC

HIGH

＋
key

9  keys in AUTO mode.

In KEY-IN mode, the position data, which is stored in memory, is displayed
and “KEY-IN” will appear on the message line.

Enter each data with the numeric keys at the place where the cursor “■” is
located.

００００  Ｍ０１  Ｆ９０  Ｓ００  Ｒ  ０

Ｘ  ０１２３．４５  Ｙ－０１２３．４５

Ｚ  ０１２３．４５  Ｗ  ０１２３．４５

ＫＥＹ－ＩＮ      ＲＢ１  ［ＷＯＲＬＤ］

Fig.Fig.Fig.Fig.4.4.4.4.1111 Display in KEY-IN Mode Display in KEY-IN Mode Display in KEY-IN Mode Display in KEY-IN Mode（（（（Robot 1 with 4 AxesRobot 1 with 4 AxesRobot 1 with 4 AxesRobot 1 with 4 Axes））））

In KEY-IN mode, all axes are not in HOLD condition; however, only the
motor equipped with a brake is held.

4.24.24.24.2    Basic OperationBasic OperationBasic OperationBasic Operation
The following is basic operation to enter the position data.

(1) Address

Press the 
seq

A  key, or the 
up

DOWN  key to position the cursor to the
address data.  Set the data with the numeric keys.

(2) M-data

Press the 
k.in

M  key, or the 
up

DOWN  key to position the cursor to the M-
data.  Set the data with the numeric keys.

(3) F-code

Press the 
local

F  key, or the 
up

DOWN  key to position the cursor to the F-
code.  Set the data with the numeric keys.
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(4) S-code

Press the 
k.out

S  key, or the 
up

DOWN  key to position the cursor to the S-
code.  Set the data with the numeric keys.

(5) Arm position

Press the 
SHIFT

 key to light up the 『SHIFT』 LED.  Press the 
+R/R

+X

key or the 
-R/L

-X  key to set the arm position, “R” or “L.”

(6) Coordinates system display

Press the 
FUNC

HIGH＋
local

F  keys or the 
up

DOWN  key to move the cursor to the
position where the data is to be entered by the numeric keys.

(7) Position data

Move the cursor to the position where the axis data is to be entered.

① The robot with 4 axes (X,Y,Z,W)

• X-Axis : Press the 
+R/R

+X  key and the 
-R/L

-X  key, or press the
up

DOWN  key to move the cursor.

• Y-Axis : Press the 
+C

+Y  key and the 
-C

-Y  key, or press the
up

DOWN  key to move the cursor.

• Z-Axis : Press the ↑Z  key and the ↓Z  key, or press the
up

DOWN  key to move the cursor.

• W-Axis : Press the +W  key and the -W  key, or press the
up

DOWN  key to move the cursor.

② The robot with 6 axes (X,Y,Z,W,R,C)

Press the 
up

DOWN  key to move the cursor.
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4.34.34.34.3    Basic Operation ExampleBasic Operation ExampleBasic Operation ExampleBasic Operation Example
The following is an example to enter new position data into address 50,
M=10, F=99, R/L=L, X=500.05, Y=-80, Z=20.1, W=100

(1) Press the 
FUNC

HIGH＋
F1  keys to set the Teach Pendant to KEY-IN mode.

(2) The display shown in Fig.4.1, Display in KEY-IN Mode (Robot 1
with 4 Axes) will appear.  However the displayed data indicates the
stored data.  Enter new data as follows.

① Set the Address to “50.”

Press the 
seq

A  key and enter 
p.ed

5 , 
＊

0 .

０００００５００５００５００５０        Ｍ０１Ｍ０１Ｍ０１Ｍ０１        Ｆ９０Ｆ９０Ｆ９０Ｆ９０        Ｓ００Ｓ００Ｓ００Ｓ００        ＲＲＲＲ        ００００

② Set the M-data to “10.”

Press 
k.in

M  key and enter 
cal

1 , 
＊

0 .

００５０００５０００５０００５０        ＭＭＭＭ１１１１００００        Ｆ９０Ｆ９０Ｆ９０Ｆ９０        Ｓ００Ｓ００Ｓ００Ｓ００        ＲＲＲＲ        ００００

③ Set the F-data to “99.”

Press the 
local

F  key and enter 
key

9  twice.

００５０００５０００５０００５０        Ｍ１０Ｍ１０Ｍ１０Ｍ１０        ＦＦＦＦ９９９９９９９９        Ｓ００Ｓ００Ｓ００Ｓ００        ＲＲＲＲ        ００００

④ Set the arm position to, “R” or “L.”

Press the 
SHIFT

 key and 『SHIFT』 LED is lit, and press the 
-R/L

-X

key.

００５０００５０００５０００５０        Ｍ１０Ｍ１０Ｍ１０Ｍ１０        Ｆ９９Ｆ９９Ｆ９９Ｆ９９        Ｓ００Ｓ００Ｓ００Ｓ００        ＬＬＬＬ        ００００

⑤ Set the X data to “500.05.”

Press the 
SHIFT

 key and 『SHIFT』 LED is lit.  Press the 
+R/R

+X  key

or the 
-R/L

-X  key and enter 
p.ed

5 →
＊

0 →
＊

0 →
／

． →
＊

0 →
p.ed

5 .

ＸＸＸＸ        ０５００．０５０５００．０５０５００．０５０５００．０５        ＹＹＹＹ    ０１２３．４５０１２３．４５０１２３．４５０１２３．４５

⑥ Set the Y data to “-80.”

Press the 
+C

+Y  key or the 
-C

-Y  key and enter 
＋

－ →
s.p

8 →
＊

0 .

ＸＸＸＸ    ００５０．０５００５０．０５００５０．０５００５０．０５        ＹＹＹＹ－－－－００８０．００００８０．００００８０．００００８０．００

⑦ Set the Z data to “20.1.”

Press the ↑Z  key or the ↓Z  key and enter 
task

2 →
＊

0 →
／

． →
cal

1 .

ＺＺＺＺ        ００２０．１０００２０．１０００２０．１０００２０．１０        ＷＷＷＷ    ０１２３．４５０１２３．４５０１２３．４５０１２３．４５

⑧ Set the W data to “100.”

Press the +W  key or the -W  key and enter 
cal

1 →
＊

0 →
＊

0 .

ＺＺＺＺ    ００２０．１０００２０．１０００２０．１０００２０．１０        ＷＷＷＷ        ０１００．０００１００．０００１００．０００１００．００
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(3) The following display appears using above procedure.

００５０  Ｍ１０  Ｆ９９  Ｓ００  Ｌ  ０

Ｘ  ０５００．０５  Ｙ－００８０．００

Ｚ  ００２０．１０  Ｗ  ０１００．００

ＫＥＹ－ＩＮ     ＲＢ１  ［ＷＯＲＬＤ］

Fig.4Fig.4Fig.4Fig.4....2222    Data Setting Display (Robot 1 with 4 Axes)Data Setting Display (Robot 1 with 4 Axes)Data Setting Display (Robot 1 with 4 Axes)Data Setting Display (Robot 1 with 4 Axes)

When the coordinates system has been changed before pressing the ENTER

key to enter the data (ADD, R, M, F, X, Y, Z, W, R, C), all data changes
except the coordinates system displayed will be canceled.  Be sure to enter
the data before changing the coordinates system (Coordinates System is the
System Parameters selected on「DISPLAY OFFSET 1-3」i.)

(4) Press the ENTER  key to enter the input data.  “ENTER OK ?” will
appear on the message line and a buzzer will sound.

(5) Press the ENTER  key again to confirm the input data.

(6) After the confirmation, the next address data will appear on the
display (For this example, address “51”).

(7) There are two ways to check the data at address “50”.  The Fig.4.2,
Data Setting Display (Robot 1 with 4 Axes) will appear using either
following procedures.

 Press the 
SHIFT

 key to light up the 『SHIFT』 LED, then press the
dec

INC  key to go back to previous address which data of address “50” is
displayed.

 Press the 
seq

A  key to move the cursor to the position where the

address data is to be entered.  Press the 
p.ed

5 →
＊

0  keys.  Press

the READ  key and Fig.4.2, Data Setting Display (Robot 1 with 4 Axes)
will appear.

                                                  
i: System Parameter, ｢OFFSET｣→｢DISPLAY OFFSET1-3｣→｢DISP.**｣
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4.44.44.44.4    Data CorrectionData CorrectionData CorrectionData Correction
(1) To correct wrong data;

Move the cursor to the position where the correct data is to be input
and entered.

(2) To cancel all data before entering;

Press the READ  key and the display shows the data stored in the
current address.

(3) When you cancel the entry of all data and start from address “0000”;

Press the 
spd

CAN  key

(4) When you cancel the entry of data;

After “ENTER OK ?” appears on the display, press any key except

the ENTER  key.

(5) When an error message appears on the display;

Data cannot be entered.  Press the 
spd

CAN  key then the error message
disappears and the stored data is displayed.  After confirming the
error (Refer to Chapter 23, “Message”), enter the correct data.
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CHAPTER 5CHAPTER 5CHAPTER 5CHAPTER 5    TEACH ModeTEACH ModeTEACH ModeTEACH Mode

5.15.15.15.1    GeneralGeneralGeneralGeneral
This mode enables you to manipulate the robot and perform teaching by
hand or with the axis key i.  The axis moves at high speed by pressing each

axis key with the 
FUNC

HIGH  key.

If you press the opposite direction keys (e.g., 
+R/R

+X , 
-R/L

-X ) at the same time,
the axis does not move.

While operating the robot in TEACH mode, hold the Deadman switch.  If
you release the Deadman switch, the Emergency Stop function turns ON.

Set the controller mode to MANUAL and press the 
FUNC

HIGH＋
F2  keys to

change TEACH mode.  There are two modes for TEACH operation, LI-
TEACH and RO-TEACH.  The LI-TEACH is to manipulate the A,B (X,Y)-
Axes linearly along the X-Y coordinates set by the system data.  The RO-
TEACH is to manipulate each axis independently.  When the mode is
changed to TEACH, either mode of LI-TEACH or RO-TEACH will be
designated by the coordinate system displayed on the Teach Pendant.
Refer to 2.4, “Mode Select Operation” for details.

5.25.25.25.2    Basic OperationBasic OperationBasic OperationBasic Operation

5.2.15.2.15.2.15.2.1    Operation with X-Y Coordinates in LI-TEACH Mode.Operation with X-Y Coordinates in LI-TEACH Mode.Operation with X-Y Coordinates in LI-TEACH Mode.Operation with X-Y Coordinates in LI-TEACH Mode.

In LI-TEACH mode, the X (A) and Y (B)-Axes are controlled simultaneously
and are linearly operated along the X-Y coordinates set at DISPLAY
OFFSET ii.  The X (A) and Y (B)-Axes moves in parallel with the X

coordinate with the 
+R/R

+X  or the 
-R/L

-X  key and in parallel with the Y

coordinate with the 
+C

+Y  or the 
-C

-Y  key.  In linear operation, the W-Axis
moves independently and keeps its orientation to the X-Y coordinates.

Unless the 『A-CAL』 LED is lit, you cannot operate the robot in LI-TEACH
mode.  “A-CAL INCOMPLETE” will appear on the display.  Refer to
Chapter 3, “ A-CAL (Automatic Calibration)” to perform A-CAL.

                                                  

i : The axis is specified by pressing the 
+R/R

+X , 
-R/L

-X , 
-R/L

-X , 
-C

-Y , 
↑Z

, 
↓Z

, 
+W

,or the 
-W

 key.  Refer

to Fig.2.1, “Naming and Function of the Teach Pendant.”
ii : Specified by ｢OFFSET｣→｢DISPLAY OFFSET1-3｣→｢DISP.**｣ in System Parameter menu.

A-CAL
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5.2.25.2.25.2.25.2.2    X (A) and Y (B)-Axes Operation in RO-TEACH ModeX (A) and Y (B)-Axes Operation in RO-TEACH ModeX (A) and Y (B)-Axes Operation in RO-TEACH ModeX (A) and Y (B)-Axes Operation in RO-TEACH Mode

In RO-TEACH mode, X (A)-Axis is operated by the 
+R/R

+X  or the 
-R/L

-X  key, and

Y (B)-Axis is operated by the 
-R/L

-X  or the 
-C

-Y  key independently.

When operating the X (A) and Y (B)-Axes by each axis keys, The Ｗ-Axis
rotates independently of the X (A) and Y (B)-Axes.  The axes move in the
opposite direction to the origin point with the “+” key.  If you wish to
change the moving direction, change the data of ｢INCHING DIR.｣ for each
axis in System Generation menu, ｢ORIGIN｣→｢AXIS DIRECTION｣→
｢INCH DIR.｣

Normally the robot moves as in following figure.

-X

+X

-Y

+Y

Fig.Fig.Fig.Fig.5.5.5.5.1111 Inching Direction Inching Direction Inching Direction Inching Direction

5.2.35.2.35.2.35.2.3    Z-Axis OperationZ-Axis OperationZ-Axis OperationZ-Axis Operation

The Z-Axis is controlled in both LI-TEACH and RO-TEACH modes.  The
↑Z  key is to go up, the ↓Z  key is to go down.

5.2.45.2.45.2.45.2.4    W-Axis OperationW-Axis OperationW-Axis OperationW-Axis Operation

The W-Axis is controlled in both LI-TEACH and RO-TEACH modes as well

as Z-Axis.  W-Axis moves counter clockwise with the +W  key and

clockwise with the -W  key (as viewed from the robot’s top).

In LI-TEACH mode, when W-Axis HOLD is ON, W-Axis will keep its
orientation while A (X) and B (Y)-Axes move.  In this case, W-Axis cannot
be moved by the hand.  W-Axis HOLD is useful when picking up work
placed in the same direction with a gripper.
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5.2.55.2.55.2.55.2.5    R-Axis Operation (Robot with 6 Axes)R-Axis Operation (Robot with 6 Axes)R-Axis Operation (Robot with 6 Axes)R-Axis Operation (Robot with 6 Axes)

The R-Axis is controlled in both LI-TEACH and RO-TEACH modes as well

as Z-Axis.  Press the 
SHIFT

 key to light up the 『SHIFT』 LED, then the R-

Axis moves counter clockwise with the 
+R/R

+X  key and clockwise with the 
-R/L

-X

key (as viewed from the robot’s top).

5.2.65.2.65.2.65.2.6    C-Axis Operation (Robot with 6 Axes)C-Axis Operation (Robot with 6 Axes)C-Axis Operation (Robot with 6 Axes)C-Axis Operation (Robot with 6 Axes)

The C-Axis is controlled in both LI-TEACH and RO-TEACH modes as well

as Z-Axis.  Press the 
SHIFT

 key to light up the 『SHIFT』 LED, then the C-

Axis moves counter clockwise with the 
+C

+Y  key and clockwise with the 
-C

-Y

key.

5.2.75.2.75.2.75.2.7    HOLD OperationHOLD OperationHOLD OperationHOLD Operation

Currently this function is not used in this system.  HOLD is normally ON.

5.2.85.2.85.2.85.2.8    TEACH Mode Operation in DisplayTEACH Mode Operation in DisplayTEACH Mode Operation in DisplayTEACH Mode Operation in Display

００５０　Ｍ１０　Ｆ９９　Ｓ００　Ｒ　０

  Ｘ　０５００．０５　Ｙ　００８０．００

  Ｚ　００２０．１０　Ｗ　０１００．００

ＬＩ－ＴＥＡＣＨ    ＲＢ１ ［ＷＯＲＬＤ］

Fig.Fig.Fig.Fig.5.5.5.5.2222 LI-TEACH Mode LI-TEACH Mode LI-TEACH Mode LI-TEACH Mode（（（（Robot 1 with 4 AxesRobot 1 with 4 AxesRobot 1 with 4 AxesRobot 1 with 4 Axes））））

In TEACH mode, the position data line shows the current position of each
axis.  The figure above shows the LI-TEACH mode display.  In RO-
TEACH mode, the message line shows ”RO-TEACH.”

Address, M-data, F-code and coordinates system display are entered with
the numeric keys.  The following are the methods to move to each item and
input data.

(1) Address

Press the 
seq

A  key or the 
up

DOWN  key to move the cursor to the position
where the data is to be entered with the numeric keys.

(2) M-data

Press the 
k.in

M  key or the 
up

DOWN  key to move the cursor to the position
where the data is to be entered with the numeric keys.

(3) F-code

Press the 
local

F  key or the 
up

DOWN  key to move the cursor to the position
where the data is to be entered with the numeric keys.

SHIFT

SHIFT
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(4) S-code

Press the 
k.out

S  key or the 
up

DOWN  key to move the cursor to the position
where the data is to be entered with the numeric keys.

(5) Coordinates system display

Press the 
FUNC

HIGH＋
local

F  keys or the 
up

DOWN  key to move the cursor to the
position where the data is to be entered with the numeric keys.

5.2.95.2.95.2.95.2.9    Motion Speed in TEACH ModeMotion Speed in TEACH ModeMotion Speed in TEACH ModeMotion Speed in TEACH Mode

When you operate each axes using the axis keys on the Teach Pendant, the

axis moves at high speed by pressing each axis key with the 
FUNC

HIGH  key.

To set the speed in TEACH mode, change the System Parameter i,
｢RESPONSE｣→｢RESPONSE｣→｢INCHING SPEED｣ or pressing the
SHIFT

+
spd

CAN  keys.  When operating the axis with only the axis keys, the axes
move at the speed set by the ｢INCHING SPEED｣.

5.35.35.35.3    Speed Data Setting in TEACH ModeSpeed Data Setting in TEACH ModeSpeed Data Setting in TEACH ModeSpeed Data Setting in TEACH Mode

(1) Press the 
SHIFT

 key in TEACH mode to light up the 『SHIFT』 LED,

then press the 
spd

CAN  key to set the ｢INCHING SPEED｣ ii in System
Parameter menu.

(2) Enter the speed data.

(3) Press the 
spd

CAN  key to return to the TEACH mode.

・ Entering the speed data sets the speed for all axes.  Setting the speed
data for one axis is not possible.

・ The maximum speed in TEACH mode is 250 mm/sec.

                                                  

i : Press the 
FUNC

HIGH＋
s.p

8  keys.
ii : System Parameter, ｢RESPONSE｣→｢RESPONSE｣→｢INCHING SPEED｣

SHIFT
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5.45.45.45.4    Basic Operation ProcedureBasic Operation ProcedureBasic Operation ProcedureBasic Operation Procedure
Following are the basic operation procedures in TEACH mode.

This mode enables the robot to move.  Misoperation may cause injury and
interference with other devices.  Intensive care is required when operating
the robot.

(1) Press the 
FUNC

HIGH＋
F2  keys to change to TEACH mode.  RO-TEACH

mode or LI-TEACH mode is set by the coordinates system display on
the Teach Pendant (Refer to 2.4, “Mode Select Operation.”)

(2) When using the Teach Pendant with a Deadman switch, keep
pressing the Deadman switch while operating in TEACH mode.  If
the Deadman switch is released, the system goes in to Emergency
Stop status.

(3) Perform A-CAL if it has not performed. (The 『A-CAL』 LED is lit if
A-CAL has done.)

(4) Set the position address where the data is to be stored.

(5) Press the READ  key to confirm the previously stored F-code, M-data,
S-code, and coordinate system.

(6) Change the M-data if necessary.

(7) Change the F-code if necessary.

(8) Change the S-code if necessary.

(9) Change the coordinate system if necessary.

(10) To teach the position to the robot, manipulate the robot to the
position manually or by pressing the axis keys on the Teach
Pendant.

(11) After moving the robot to the position to be entered, press the
ENTER  key.  “ENTER OK ?” appears on the message line and a

buzzer sounds.

(12) After confirming the data is correct, press the ENTER  key again to
enter the data.

(13) After entering the data, the next data is displayed at the address,
M-data and F-code.  The position data shows the current position of
the robot.

・ When you check the stored data in TEACH mode, press the READ  key after

setting the address with the numeric keys.  While the READ  key is being
pressed, the stored position data is displayed and “OLD DATA Vx.xx” is
displayed on the message line. (Vx.xx means the version of the built-in
software.)

A-CAL
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・ If you press the ENTER  key before completion of the A-CAL operation
(when the A-CAL indicator is OFF) in step (10), “A-CAL
INCOMPLETE !!” is displayed on the message line and the data cannot
be entered.  Perform A-CAL referring to Chapter 3, “A-CAL (Automatic
Calibration).”

A-CAL
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CHAPTER 6CHAPTER 6CHAPTER 6CHAPTER 6    CHECK ModeCHECK ModeCHECK ModeCHECK Mode

6.16.16.16.1    GeneralGeneralGeneralGeneral
CHECK mode enables you to check the position data, which has been
entered in the KEY-IN or TEACH mode, by physically moving the robot.

Change the controller mode to MANUAL and press the 
FUNC

HIGH＋
F3  keys to

change to CHECK mode.

It is highly recommended to check the position data in CHECK mode before
automatic operation for the safety and to prevent the misprogramming or
malfunction of the robot.

While operating the robot in CHECK mode, hold a Deadman switch.  If you
release the Deadman switch, the system goes into Emergency Stop status.

6.26.26.26.2    FunctionsFunctionsFunctionsFunctions
6.2.16.2.16.2.16.2.1    Positioning MethodPositioning MethodPositioning MethodPositioning Method

There are two methods, Point to Point (PTP) and Continuous Pass Control
(CPC) movements.  You can select the positioning method by the M-data in
CHECK mode.

M=0 : No positioning
M= 1-79 : PTP movement
M=80-89 : CPC movement
M=90-99 : PTP movement

Also, S-code affects the robot positioning method.  Refer to Chapter 16,
“Robot Operation.”

6.2.26.2.26.2.26.2.2    Speed SettingSpeed SettingSpeed SettingSpeed Setting

The speed can be set at 10 different levels, from 0 to 9.  “0” is the minimum
speed and “9” is the maximum speed.  At maximum speed “9” in CHECK
mode, the robot moves at 250mm/sec for safety.   

6.2.36.2.36.2.36.2.3    Auto Pull-Up FunctionAuto Pull-Up FunctionAuto Pull-Up FunctionAuto Pull-Up Function

If the Z-Axis is at a position lower than the pull up value in the System
Parameter i, ｢MOTION｣→｢MOTION｣→｢PULL-UP｣ (Refer to 19.1.1,
“MOTION”), the Z-Axis will move upwards until the “pull-up” distance is
reached.  If the axis is at a position higher than the “pull-up” distance, the
Z-Axis will not move.

This function prevents the robot from interfering with work and other
devices.  Note that the auto pull-up function is not valid at certain M-data
or S-code positions.  Refer to Chapter 16, “Robot Operation” for details.

                                                  

i: Press the 
FUNC

HIGH＋
s.p

8  keys.
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6.2.46.2.46.2.46.2.4    Display in CHECK ModeDisplay in CHECK ModeDisplay in CHECK ModeDisplay in CHECK Mode

In CHECK mode, the position data shows the current position of each axis
in same manner in TEACH mode.

００５０　Ｍ１０　Ｆ９９　Ｓ００　Ｒ　０

  Ｘ　０５００．０５　Ｙ　００８０．００

  Ｚ　００２０．１０　Ｗ　０１００．００

ＣＨＥＣＫ        ＲＢ１  ［ＷＯＲＬＤ］

Fig.Fig.Fig.Fig.6.6.6.6.1111 Display in CHECK Mode Display in CHECK Mode Display in CHECK Mode Display in CHECK Mode（（（（Robot 1 with 4 AxesRobot 1 with 4 AxesRobot 1 with 4 AxesRobot 1 with 4 Axes））））

6.36.36.36.3    Speed Setting in CHECK ModeSpeed Setting in CHECK ModeSpeed Setting in CHECK ModeSpeed Setting in CHECK Mode

(1) Press the 
SHIFT

 key in CHECK mode to light up the 『SHIFT』 LED.

Then press the 
spd

CAN  key and the display shows “CHECK SPEED
DATA?> ＊” on the message line (“＊” shows the value of speed data,
0 to 9).

(2) Set the speed with the numeric keys, 0 to 9.

(3) Press the ENTER  key and message line shows “ENTER OK?”

Press the ENTER  key again to enter the data.  If you want to cancel

the data, press the 
spd

CAN  key and enter the correct data.

・ Entering the speed data sets the speed for all axes.  Setting the speed
data for one axis is not possible.  Speed designation in CHECK mode
affects the motion speed regardless of the speed designated in the System
Parameter.

・ In CHECK mode, the robot moves at the designated speed.  Although,
the maximum speed in TEACH mode is 250mm/sec for the CPC motion,
and for the other motions, 1/4 speed of the maximum speed of the robot is
used.

6.46.46.46.4    Basic Operation ProcedureBasic Operation ProcedureBasic Operation ProcedureBasic Operation Procedure
The following are the basic operation procedures in CHECK mode.

CHECK mode moves the robot semi-automatically.  Misoperation may
cause injury and interference with other devices.  Before operating the
robot, make sure that all personnel and obstructions are outside the
maximum reach of the robot.  Do not enter into the operational area during
operation of the robot.

(1) Press the 
FUNC

HIGH＋
F3  keys to change to CHECK mode.

(2) Keep pressing the Deadman switch while operating in TEACH
mode.

SHIFT
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(3) Perform A-CAL .  It is not necessary to perform A-CAL if it is
completed or the 『A-CAL』 LED is OFF.

(4) Set the speed in CHECK mode.

(5) Enter the address which you wish to confirm the position.

Enter the address with the numeric keys and press the READ  key.

(6) After setting the address, press the START  key.  While pressing the
START  key, the robot moves to the position which is specified by the

address.  If the START  key is released or an error occurred, the
message line shows “INCOMPLETE” and the robot stops.

After the positioning is done successfully, ”COMPLETED”appears
on the message line and a buzzer sounds.  To continue the

positioning to the next address, release the START  key and keep

pressing the START  key again until the positioning is done.

When the 『SHIFT』 LED is lit during the CPC or the Pass PTP
motion, the positioning is completed every time an arc or a straight

line ends.  Release and press the START  key to position to the next
address (Refer to 16.3.1, “Notes on CPC Operation”).

・ In CHECK mode, normally the current position data of the robot is

displayed.  To check the stored position data, press the READ  key after

setting the address data with the numeric keys.  While the READ  key is
being pressed, the stored position data is displayed and “OLD DATA
Vx.xx” is displayed on the message line (Vx.xx means the version of the
built-in software.).

・ If you press the START  key before completion of the A-CAL operation (when
the 『A-CAL』 LED is OFF), “A-CAL INCOMPLETE !!” is displayed on
the message line and the data cannot be entered.  Perform A-CAL
referring to Chapter 3, “A-CAL (Automatic Calibration).”

・ The positioning method of the robot is affected by M-data or S-code.
Refer to 16.4.1, “List of M-Data Functions” and 16.4.2, “List of S-Code
Functions” for details.

A-CAL

A-CAL
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CHAPTER 7CHAPTER 7CHAPTER 7CHAPTER 7    ON-LINE ModeON-LINE ModeON-LINE ModeON-LINE Mode

The robot is controlled by communication with external devices in this mode.
The robot performs automatic operation.

Change the controller mode to AUTO and press the 
FUNC

HIGH＋
F4  keys to enter

ON-LINE mode.

The automatic operation is performed in two modes:

 AUTO

 ON-LINE

AUTO mode should be selected when communicating with the external PLC
through the parallel I/O.  ON-LINE mode should be selected when
communicating through the serial I/O(RS-232C).

AUTO or ON-LINE mode can be selected by System Generation i

｢ORIGIN｣→｢SET-UP SYSTEM｣→｢AUTO/ON-LINE｣.  If AUTO mode is
selected, the message line shows “AUTO.”

００５０　Ｍ１０　Ｆ９９　Ｓ００　Ｒ　０

  Ｘ　０５００．０５　Ｙ　００８０．００

  Ｚ　００２０．１０　Ｗ　０１００．００

ＡＵＴＯ          ＲＢ１  ［ＷＯＲＬＤ］

Fig.7.Fig.7.Fig.7.Fig.7.1111 Display in AUTO Mode Display in AUTO Mode Display in AUTO Mode Display in AUTO Mode（（（（The Robot 1 with 4 AxesThe Robot 1 with 4 AxesThe Robot 1 with 4 AxesThe Robot 1 with 4 Axes））））

In ON-LINE mode, the display shows “ON-LINE ” on the message line at
“AUTO,” and the address and the position data show the stored positioning
data as following figure shows.

００５０　Ｍ１０　Ｆ９９　Ｓ００　Ｒ　０

  Ｘ　０５００．０５　Ｙ　００８０．００

  Ｚ　００２０．１０　Ｗ　０１００．００

ＯＮ－ＬＩＮＥ     ＲＢ１  ［ＷＯＲＬＤ］

Fig.7.Fig.7.Fig.7.Fig.7.2222 Display in ON-LINE Mode Display in ON-LINE Mode Display in ON-LINE Mode Display in ON-LINE Mode（（（（The Robot 1 with 4 AxesThe Robot 1 with 4 AxesThe Robot 1 with 4 AxesThe Robot 1 with 4 Axes））））

                                                  

i: Press the 
FUNC

HIGH＋
s.g

7  keys.
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7.17.17.17.1    AUTO ModeAUTO ModeAUTO ModeAUTO Mode
In AUTO mode, the HNC controller controls automatic robot operation by
exchanging signals with an external PLC and has 16 ports for DI and DO.
Their assignment is fixed.

There are two ways for positioning.  The sequential access performs
positioning the robot in the order of stored position address, and the random
access performs at random by selected position addresses.

・ The speed in AUTO mode is set by System Parameter and F-code.
・ When using more than a 1,000 points of address positions, set extended

AUTO mode (Refer to 7.2, “Extended AUTO Mode”).

7.1.17.1.17.1.17.1.1    DI SignalsDI SignalsDI SignalsDI Signals

The following table describes the DI signal allocation and description for
each signal.

Table 7.Table 7.Table 7.Table 7.1111 DI Signal Allocation (Standard) DI Signal Allocation (Standard) DI Signal Allocation (Standard) DI Signal Allocation (Standard)

No.No.No.No. SignalSignalSignalSignal FunctionFunctionFunctionFunction

IN0 SELECT A-CAL request

IN1 START Positioning start

IN2 NEXT Positioning to next address

IN3 HOLD Not used. (Normally servo lock ON)

IN4 POS/INCH

Select signal from IN6 to IN15

ON :Positioning address signal

OFF :Manual operation signal in INCH mode

IN5 STOP ON :Stop of operation

IN6 ADDRESS 8 [256]/axis

IN7 ADDRESS 9 [512]/high speed

IN8 ADDRESS 0 [1]  /+X(+R)

IN9 ADDRESS 1 [2]  /-X(-R)

IN10 ADDRESS 2 [4]  /+Y(+C)

IN11 ADDRESS 3 [8]  /-Y(-C)

IN12 ADDRESS 4 [16] /↑Z

IN13 ADDRESS 5 [32] /↓Z

IN14 ADDRESS 6 [64] /+W

IN15 ADDRESS 7 [128]/-W

Selecting at “IN4”
・ Position address designation in

binary (in［ ］) at PTP movement.

・ Signal to manipulate axis at INCHING.

IN6:Select signal IN8 to IN11

ON : R and C-Axes

OFF : X and Y-Axes

IN7

ON : High-speed inching

(1) SELECT（IN0）: A-CAL request signal（ ）

This signal requests the signal “Ready for starting operation” that
goes to the controller from an external device, such as PLC.  Except
in AUTO mode, the HNC will not respond to this signal.   After
receiving the SELECT signal, the POS/INCH signal (IN4) is
confirmed.

• When POS/INCH is ON（Positioning mode）

The robot performs the A-CAL operation if A-CAL has not
already been completed.  Then, READY and PCA signals turn
ON and inform that it is in positioning mode to PLC.
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When the AUTO mode is changed to another mode, the READY
signal will be turned OFF.  If this signal is turned OFF during
the PTP operation, the READY signal will be turned OFF and the
robot stops.

• When POS/INCH is OFF（Inching mode）

The controller turns the READY signal ON to inform that it is in
inching mode to PLC.
If A-CAL has been completed, the robot can be operated with the
inching motion in both LI-TEACH or RO-TEACH mode.  If not,
the inching motion can be performed in RO-TEACH mode only.

(2) START（IN1）: Positioning start signal（ ）

This signal’s purpose is to start positioning.  It comes from the PLC
and goes to the robot controller.  Unless the POS/INCH signal is
ON (Positioning mode), the controller ignores this signal.

While both the READY and the PCA signals are ON, the position
address signals (ADDRESS 0～9) are read  This START signal is
turned ON and the robot moves to the position of the specified
address.  The address which has M-data = ”0” is ignored and the
address which has M-data = ”??” (End point) the robot’s ends
positioning.

When this START signal is turned ON, the robot moves to the
position of the specified address after turning OFF the PCA signal.

Positioning to specified addresses is called ““““Random access.Random access.Random access.Random access.””””

(3) NEXT（IN2）: Next positioning start signal（ ）

This signal’s purpose is to start next positioning.  Unless the
POS/INCH signal is ON (Positioning mode), the controller ignores
this signal.

If the next address has M-data = ”0,” it is ignored and the next
address is read.  If M-data is ”??” (End point), the robot ends
positioning.

Next positioning start can be also performed using the START
signal (IN1).  However, if you use the NEXT signal, you do not need
to designate the position address every positioning.  Once the
position address to start is selected by the PLC, the robot can
perform positioning by switching the NEXT signal from ON to OFF.
This operation is called ““““Sequential access.Sequential access.Sequential access.Sequential access.””””

When the robot is stopped by E.S. or by power shutdown during
automatic operation with the NEXT signal, the current address
which was interrupted will be held.  After the E.S. is released or
the power is supplied, the robot resumes the motion from the held
address or the next address by receiving the NEXT signal.  The
System Parameter, ｢ORIGIN｣→｢SET-UP SYSTEM｣→｢STORE
ADDRESS｣ is to select whether the robot resumes the positioning
to the interrupted address, or moves to the next address. (Normally
it is set to 0)
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(4) HOLD（IN3）: Servo lock signal

This is for the servo lock signal.  While the robot is outputting a
PCA signal, this signal locks (ON) or frees (OFF) the robot.  When
the PCA (servo lock) signal is OFF, the only axes equipped with a
brake will be held by a brake instead.

Set the servo lock signal to ON normally in any mode of the robot unless
setting the signal to OFF is required.

(5) POS/INCH（IN4）: POS/INCHING select signal

This signal’s purpose is to select the positioning (ON) or the inching
(OFF) operation.

• Positioning : The robot moves to a specified position address by
the PTP or CPC movement.

• Inching : Each axis moves.

(6) STOP (IN5): Stop signal of operation

This signal’s purpose to stop the robot operation.  While the robot
performs positioning and this signal turns ON, the robot stops the
operation and the PCA signal turns ON.  While the STOP signal is
ON, the message line on the Teach Pendant shows “STOP ON.”

After turning OFF the STOP signal, turns ON the START (IN1) or
the NEXT (IN2) signal.  The robot operation is restarted by
inputting the START or the NEXT signal.  If the SELECT signal is
turned OFF when the STOP signal is ON, set the SELECT signal
ON after turning OFF the STOP signal.

This signal can work as an INTERLOCK (pause) signal which
continues the motion right after setting OFF the STOP signal in
positioning.  The usage of the STOP signal can be selected by the
System Generation, ｢ORIGIN｣→｢SET-UP SYSTEM｣→｢STOP｣.

(7) ADDRESS 0 to ADDRESS 9 (IN6 to IN15) : Position address signal

These signals specify the position addresses to be positioned when
POS/INCH signal(IN4) is ON (Positioning mode), and also, when the
POS/INCH signal is OFF (Inching mode).  The signals are used as a
inching signal same as the axis key function on the Teach Pendant.

Table 7.Table 7.Table 7.Table 7.2222 Position Address Signals (Normal) Position Address Signals (Normal) Position Address Signals (Normal) Position Address Signals (Normal)

No.No.No.No. Positioning mode (START)Positioning mode (START)Positioning mode (START)Positioning mode (START) Inching modeInching modeInching modeInching mode

IN6 ADDRESS 8 [256] Axis

IN7 ADDRESS 9 [512] High-Speed

IN8 ADDRESS 0 [1] +X(+R)

IN9 ADDRESS 1 [2] -X(-R)

IN10 ADDRESS 2 [4] +Y(+C)

IN11 ADDRESS 3 [8] -Y(-C)

IN12 ADDRESS 4 [16] ↑Z

IN13 ADDRESS 5 [32] ↓Z

IN14 ADDRESS 6 [64] +W

IN15 ADDRESS 7 [128] -W
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• In Positioning mode
These signals are accepted during the rising edge of the START
signal.  This signals are evaluated as binary numbers.

When you want to specify ADDRESS 10, set to ON IN9 and IN11.
Then, set the START (IN1) signal ON as following.

Table 7.Table 7.Table 7.Table 7.3333 Position Address Setting Example Position Address Setting Example Position Address Setting Example Position Address Setting Example

ININININ 8888 9999 10101010 11111111 12121212 13131313 14141414 15151515 6666 7777

Value 1 2 4 8 16 32 64 128 256 512

Set 0 1 0 1 0 0 0 0 0 0

In this method, you can designate 1,024 addresses, 0 to 1,023 with 10 DI
signals, but only 1,000 position addresses, 0 to 999, are stored in the robot
controller.  When designating addresses of more than 999, a position
address error occurs.  Also, when an address more than the address
restricted by the System Generation, ｢LIMIT｣→｢ADDRESS MAX｣→
｢ADDRESS MAX｣ is designated, a position address error occurs.  When
using the addresses more than 1,000, set Extended AUTO mode. (Refer to
7.2, “Extended AUTO Mode” for details.)

• In Inching mode

During the INCHING operation (IN4: OFF), +X, -X, +Y, -Y, +Z,
-Z, +W, -W (IN8～IN15) on Table 7.2, Position Address Signals,
are assigned to axis keys on the Teach Pendant.  When IN6 is
ON, the input for the X-Axis becomes the input for the R-Axis and
input for Y-Axis becomes the input for C-Axis.
When IN7 is OFF, the inching speed is low and the speed set by
the System Parameter, ｢RESPONSE｣→｢RESPONSE｣→
｢INCHING SPEED｣.  When it is ON, the axes move at high
speed which is dependent on the robot type.  The maximum
speed of inching mode is 250mm/sec.

Table 7.Table 7.Table 7.Table 7.4444 Inching Speed Setting Inching Speed Setting Inching Speed Setting Inching Speed Setting

IN7IN7IN7IN7 Inching speedInching speedInching speedInching speed

OFF Low-SPEED

ON High-SPEED

For example, If IN7 is set to OFF and the INCHING mode is
selected (IN4: OFF) while in the automatic operation, the PCA
signal turns OFF.  If IN8 is set to ON, X-Axis moves in the +X
direction at low speed.  When IN6 is ON, X-Axis stops and R-
Axis moves in the +R direction at low speed.

If the robot performs positioning using the START/NEXT signal in condition
at the servo lock signal is OFF, it will take maximum 300msec before
starting positioning (because it performs brake release without regarding
the motor is equipped with brake or not.)

2+8=10

（Address 10）
Set 1: ON

    0: OFF
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The following table shows the setting of the inching axes, each
setting (IN8-IN15) and IN6.

Table 7.Table 7.Table 7.Table 7.5555 Inching Axes Setting Inching Axes Setting Inching Axes Setting Inching Axes Setting

IN6IN6IN6IN6 IN8IN8IN8IN8 IN9IN9IN9IN9 IN10IN10IN10IN10 IN11IN11IN11IN11 IN12IN12IN12IN12 IN13IN13IN13IN13 IN14IN14IN14IN14 IN15IN15IN15IN15

OFF +X -X +Y -Y +Z -Z +W -W

ON +R -R +C -C +Z -Z +W -W

7.1.27.1.27.1.27.1.2    DO SignalsDO SignalsDO SignalsDO Signals

The allocation of the DO signals to the connector pins is given in following
table.

Table 7.Table 7.Table 7.Table 7.6666 DO Signals DO Signals DO Signals DO Signals

DO No.DO No.DO No.DO No. SignalSignalSignalSignal FunctionFunctionFunctionFunction

OUT0 READY Ready for automatic operation

OUT1 ERROR Error indication

OUT2 PCA Positioning completion acknowledgement

OUT3 AUTO AUTO mode indication

OUT4 BP･AREA Pass PTP output or base area position output

OUT5 ZONE Z-Axis zone output

OUT6 CPOUT      /C CPC movement output

OUT7 A-CAL      /R A-CAL completion

OUT8 MOUT0(1)   /W

OUT9 MOUT1(2)   /Z

OUT10 MOUT2(4)   /Y

OUT11 MOUT3(8)   /X

OUT12 MOUT4(10)  /

OUT13 MOUT5(20)  /

OUT14 MOUT6(40)  /

OUT15 MOUT7(80)  /

Output signals assigned by M-data or error code

displayed in binary code ( ).

The code after “/ ” in OUT6-OUT25 shows the axis in error.  Make sure that
the CPOUT signal and the A-CAL signal are invalid when an error occurs.

(1) READY（OUT0）: Ready for automatic operation

This signal indicates that the controller is ready for communication
with external device and can control the robot with the START or
NEXT signal input.  Therefore, this signal cannot be turned ON
while the mode is other than in AUTO, or when the E.S. button has
been pressed.  When the controller receives the SELECT signal,
and if the A-CAL operation has been completed, this signal will be
turned ON.  If not, the A-CAL operation will be performed and then
it will be turned ON.
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(2) ERROR（OUT1）: Error indication signal

When the controller detects a fault and stops operation, this signal
is turned ON.  While this signal is ON, the display on the Teach
Pendant indicates an error message and an error code is output to
one of the MOUT signals.  The error codes and their functions are
shown in following table.  The error is reset on the falling edge of
the SELECT signal.

Table 7.Table 7.Table 7.Table 7.7777 Error Code (OUT6-15) Error Code (OUT6-15) Error Code (OUT6-15) Error Code (OUT6-15)

Error codeError codeError codeError code

(Hexadecimal)(Hexadecimal)(Hexadecimal)(Hexadecimal)
Error messageError messageError messageError message FunctionFunctionFunctionFunction

0＊ POS ERROR Positioning is not completed

1 0 EMERGENCY STOP. Emergency Stop status

2＊ AcalErr0 ORIGIN sensor does not turn ON

2＊ AcalErr1 ORIGIN sensor does not turn OFF

2＊ AcalErr2 OVERRUN sensor turns ON

2＊ AcalErr3 Counter does not reset

2＊ AcalErr4 Counter reset is short

2＊ AcalErr5 Counter reset is over

2＊ AcalErr6 Counter is minus

3 0 ADDRESS_ERROR Address error

4＊ AREA_ERROR Area error

5＊ OVERRUN Overrun

6 3 SYSTEM_DATA_ERROR System data error

6 4 POSITION_DATA_ERROR Position data error

6 7 SERVO_DATA_ERROR Servo parameter error

7 0 CPU_LOW_BATTERY
The battery on the CPU board is low

(Axis is not defined)

7＊ ENC_BATTERY
Encoder battery is low

(Axis is defined)

9 6 POSITIONING_ERROR Positioning error

A 0 DRIVER_NOT_ONLINE
Amplifier/Driver is not responding

(Axis is not defined)

A＊ DRIVER_ERROR
Amplifier/Driver error

(Axis is defined)

B 0 SERVO ON ERROR Unable to servo lock.

“＊” is assigned to the axis distinction of 6 bits (OUT6-11).  Refer to Table 7.8.

When the axis is defined, the upper part of the error code
corresponds with M-data output and the lower part shows the status
of each axis on the message line.

“AREA ERROR 101000” shows X(A) and Z-Axes are out of the
permissible area.  The error code is output as follows;

Table 7.Table 7.Table 7.Table 7.8888 Error Code Axes Definition Error Code Axes Definition Error Code Axes Definition Error Code Axes Definition

Error axis codeError axis codeError axis codeError axis code
Error codeError codeError codeError code

AAAA BBBB ZZZZ WWWW RRRR CCCC

OUTOUTOUTOUT 15 14 13 12 11 10 9 8 7 6

OutputOutputOutputOutput 0 1 0 0 1 0 1 0 0 0

Area error（0x4＊） 0: OFF 1: ON

EXAMPLEEXAMPLEEXAMPLEEXAMPLE
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When an error occurs, the A-CAL signal (OUT7) and the CPOUT signal
(OUT6) are invalid as they are assigned to the error bits for R and C-Axes.

An error code is output to the MOUT signals (OUT6-OUT15) with
error indication signal (ERROR: OUT1).  The format to output is
the same as M-data output from the MOUT signals.  The error
codes in the Table 7.7, Error code (OUT6～15), without “＊” are
output to the MOUT signals (OUT8-15).  When an error occurs,
except for the ones above, error codes are not output to the MOUT
signals, but the ERROR detection signal (OUT1) is output.

An EMERGENCY STOP (E.S.) error is not reset by SELECT (IN0) signal
OFF like other errors.  When E.S. status is released, the robot is reset
automatically and will be in the initial status of AUTO mode.  The
SELECT signal should be kept OFF until E.S. status is reset.

(3) PCA（OUT2）: Positioning completion acknowledgement signal

This signal means that the robot is ready to move upon receiving the
START or the NEXT signal.  Therefore, when the robot has been
properly positioned and the START or the NEXT signal is OFF, the
PCA signal is turned ON.  When the START or the NEXT signal is
turned ON, PCA is turned OFF and the robot starts positioning.

When the READY signal is turned ON, PCA is turned ON
immediately; when READY is turned OFF, PCA is also turned OFF.
This means that unless READY is ON, PCA cannot be turned ON.

(4) AUTO（OUT3）: AUTO mode signal

This signal is ON while the mode is in AUTO mode.  When the
mode is set to one other than AUTO, the signal is turned OFF.

(5) BP（OUT4）: Base position signal（Base Position）

This signal is output during Pass PTP (Refer to 16.2, “Pass PTP
Operation.”) and also during the output of A, B (X, Y) area output
signals and the base position output signal. (Refer to 19.4.1,
“Expansion A, ｢Base Pos Addr＊｣” and 19.4.2, “Expansion B,
｢AREA AX｣, and ｢AREA BY｣” for details.)
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(6) ZONE（OUT5）: Z-Axis zone output

When the Z-Axis moves past the position set by the System
Parameter, ｢RESPONSE｣→｢RESPONSE｣→｢SAFE. ZONE｣, this
signal is ON.  When moving down, the signal is OFF.

｢SAFE. ZONE｣ value

OUT5=ON

OUT5=OFF

Z-Axis

Fig.7.Fig.7.Fig.7.Fig.7.3333    ｢｢｢｢SAFE.ZONESAFE.ZONESAFE.ZONESAFE.ZONE｣｣｣｣

・The ZONE signal cannot be output if A-CAL is not completed.
・This signal can be output in any mode except for KEY-IN mode.
・When using Z-Axis auto pull-up function, set the value of the safety zone

by the System Parameter, ｢RESPONSE｣→｢RESPONSE｣→｢SAFE.
ZONE｣ lager than the value of PULL-UP, ｢MOTION｣→｢MOTION｣→
｢PULL-UP｣.  If the value of SAFETY ZONE is the same as the value of
PULL-UP, ZONE OUTPUT will switch repeated (i.e., between ON and
OFF) or will be unable to turn ON.

(7) CPOUT（OUT6）: Output at CPC operation

When operating in CPC operation, this signal is used.  Refer to 16.3,
“CPC Operation” for details.

When an error occurs (OUT2: ON) during automatic operation, theWhen an error occurs (OUT2: ON) during automatic operation, theWhen an error occurs (OUT2: ON) during automatic operation, theWhen an error occurs (OUT2: ON) during automatic operation, the
CPOUT signal output is canceled.  This signal will be valid againCPOUT signal output is canceled.  This signal will be valid againCPOUT signal output is canceled.  This signal will be valid againCPOUT signal output is canceled.  This signal will be valid again
after the error recovery.after the error recovery.after the error recovery.after the error recovery.

(8) A-CAL（OUT7）: A-CAL completion

If A-CAL of the robot is completed, this signal is ON.  The meaning
and function of this signal are the same as the 『A-CAL』 LED on the
Teach Pendant.

When an error occurs (OUT2: ON) during automatic operation, theWhen an error occurs (OUT2: ON) during automatic operation, theWhen an error occurs (OUT2: ON) during automatic operation, theWhen an error occurs (OUT2: ON) during automatic operation, the
A-CAL signal output is canceled.  This signal will be valid againA-CAL signal output is canceled.  This signal will be valid againA-CAL signal output is canceled.  This signal will be valid againA-CAL signal output is canceled.  This signal will be valid again
after after after after thethethethe error recovery. error recovery. error recovery. error recovery.
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(9) MOUT0-MOUT7（OUT8-OUT15）: M-data output signal

The MOUT signals are related to the M-data, which is the output
pattern to the output port of the robot driver, as shown in Table 7.9.

Table 7.Table 7.Table 7.Table 7.9999 M-data Output Signal M-data Output Signal M-data Output Signal M-data Output Signal

OUT8OUT8OUT8OUT8 OUTOUTOUTOUT9999 OUT10OUT10OUT10OUT10 OUT11OUT11OUT11OUT11 OUT12OUT12OUT12OUT12 OUT13OUT13OUT13OUT13 OUT14OUT14OUT14OUT14 OUT15OUT15OUT15OUT15
M-dataM-dataM-dataM-data

MOUT0MOUT0MOUT0MOUT0 MOUT1MOUT1MOUT1MOUT1 MOUT2MOUT2MOUT2MOUT2 MOUTMOUTMOUTMOUT3333 MOUTMOUTMOUTMOUT4444 MOUT5MOUT5MOUT5MOUT5 MOUT6MOUT6MOUT6MOUT6 MOUT7MOUT7MOUT7MOUT7

0000

1111 ON

2222 ON

3333 ON ON

4444 ON

5555 ON ON

6666 ON ON

7777 ON ON ON

8888 ON

9999 ON ON

10101010 ON

20202020 ON

30303030 ON ON

40404040 ON

50505050 ON ON

60606060 ON ON

70707070 ON ON ON

80808080 ON

90909090 ON ON

・M-data can be set from 0 to 99 and output in the combinations above
(BCD).  The following is an example of combination of M-data that is
greater than M-data=11.  For example, M-data=15 means the
combination of M-data=10 and M-data=5 is output.  The blanks in the
table mean OFF.

・When M-data=0, no positioning occurs and no signals are output, the
program advance to the next address (JUMP function).

・At the END POINT (M-data=??), all of the MOUT signals are ON.
・M-data will be output at the start of operation.  At the position selected

during the Pass PTP and the CPC operations, the M-data of the position
is output.
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7.1.37.1.37.1.37.1.3    Random AccessRandom AccessRandom AccessRandom Access

This method enables you to move the robot to the specified address by
switching the START signal ON and then OFF.

In the following description, signal exchange with PLC is assumed.  For
the meaning of the individual signals, refer to 7.1.1, “DI signals” and 7.1.2,
“DO signals” for details.

(1) Press the 
FUNC

HIGH＋
F4  keys to change to AUTO mode.

(2) Turn ON the SELECT signal (IN0) and POS/INCH signal (IN4) with
the PLC.  If 『A-CAL』 LED on the Teach Pendant is not lit, the
robot will perform A-CAL.

(3) The controller receives the SELECT signal and turns ON the
READY and PCA signals.

(4) As PCA is turned ON, the signals for the desired position,
ADDRESS 0-9, and the START signal are output by the PLC.

(5) The controller turns OFF the PCA signal, positions the robot to the
specified address, outputs the MOUT signal corresponding to the
M-data, and turns ON the PCA signal again after A-CAL
completion.

(6) Thereafter, steps (4) and (5) are repeated.

(7) When END is detected at the M-data end (M-data=??) address, all
the MOUT signals and the PCA signal are output.

(8) When the PLC receives this END signal, it outputs the ADDRESS
0-9 specified in step (4) and the START signal.  Then repeats steps
(4) to (7)

The following timing chart is the exchange signals with PLC.

 Timing chart for normal positioning（Random access）

t6

t2

AUTO mode

AUT0(OUT3)

SELECT(IN0)

READY(OUT0)

PCA(OUT2)

START(IN1)

ADDRESS(IN6-15)

POS/INCH(IN4)

MOUT0-7(OUT8-15)

ERROR(OUT1)

AUTO

AUTO output

SELECT

READY

PCA

START

ADDRESS

PTP/INCH

MOUT

ERROR

(Mode selector)

t1

t3

t4+t5

t7

t12

t6

t7

t11

Positioning completion

HOLD(IN3) HOLD

Fig.7.Fig.7.Fig.7.Fig.7.4444 Random Access Random Access Random Access Random Access
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 Positioning timing chart involving ERROR

t12

t3

AUTO

AUTO output

SELECT

READY

PCA

START

ADDRESS

PTP/INCH

MOUT

ERROR

AUTO mode

ERROR(OUT1)

MOUT0-7(OUT8-15)

POS/INCH(IN4)

ADDRESS(IN6-15)

START(IN1)

PCA(OUT2)

READY(OUT0)

SELECT(IN0)

AUTO(OUT3)

ERROR occurrence ERROR reset

t5

t6

t7

t9 t10

t8

(Mode selector)

HOLDHOLD(IN3)

Fig.7.Fig.7.Fig.7.Fig.7.5555 ERROR Occurrence ERROR Occurrence ERROR Occurrence ERROR Occurrence

 Timing chart when positioning data has END

t12

AUTO

AUTO output

SELECT

READY

PCA

START

ADDRESS

PTP/INCH

MOUT

ERROR

AUTO mode ﾞ

ERROR(OUT1)

MOUT0-7(OUT8-15)

POS/INCH(IN4)

ADDRESS(IN6-15)

START(IN1)

PCA(OUT2)

READY(OUT0)

SELECT(IN0)

AUTO(OUT3)

When the program comes to the END address,

signals MOUT0 to 7 are output.

t11 t13

 t6

 t7

(Mode selector)

HOLDHOLD(IN3)

Fig.7.Fig.7.Fig.7.Fig.7.6666 END Address END Address END Address END Address

• t1: 1.3sec minimum 3.6 seconds after POWER is turned ON.

• t2: 300msec Time to accept the SELECT signal after
AUTO output is turned ON.

• t3: 300msec+α Time from the rising edge of SELECT
signal to output of READY signal (α is
the A-CAL time.)
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• t4: Positioning time Traveling time from current point to next
point (only if the next position is the same
as current position, t4: ≈70msec.）

• t5: 64msec Time for positioning confirmation until the
robot has positioned within the accuracy.

• t6: PCA→OFF Required time to accept the START signal
(10 msec minimum.）

• t7: PCA→OFF Required time to accept the ADDRESS
signal (25 msec minimum.）

• t8: 140msec Time to accept the SELECT signal after
ERROR reset.

• t9: 10msec. Time to output ERROR ON after
outputting ERROR.

• t10: 45msec Time to confirm SELECT OFF after
outputting ERROR.

• t11: 40msec Time to output MOUT after PCA OFF.

• t12: 30msec Time to accept STAR signal after PCA ON.

• t13: 10msec Time to output PCA after MOUT at END
point.

If the robot performs positioning using the START/NEXT signal in condition
at the servo lock signal is OFF, it will take maximum 300msec before
starting positioning (because it performs brake release without regarding
the motor is equipped with brake or not.)

7.1.47.1.47.1.47.1.4    Sequential AccessSequential AccessSequential AccessSequential Access

With this method, the START signal is first output to determine program
start address, then the NEXT signal is used to execute successive
positioning points until returning to the initial starting address at the END
signal.  Therefore, only starting address need be specified.

This method is valid when using standard DI/DO interface.  In extendedThis method is valid when using standard DI/DO interface.  In extendedThis method is valid when using standard DI/DO interface.  In extendedThis method is valid when using standard DI/DO interface.  In extended
AUTO mode, AUTO mode, AUTO mode, AUTO mode, thethethethe NEXT signal is not assigned. NEXT signal is not assigned. NEXT signal is not assigned. NEXT signal is not assigned.

The application is almost the same as Random Access method.  The
difference is, the Sequential Access method is not required to specify the
positioning address each time if the order of addresses input in TEACH or
KEY-IN mode and the order of actual operation are almost same.  Only
first starting address need to be specified.

The controller automatically selects the next address after receiving the
NEXT signals.
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 Timing chart for ordinary positioning（Sequential access）

ERROR(OUT1)

(Mode selector)

t6

t4 t5

t6

t7

t12

AUTO

AUTO output

SELECT

READY

PCA

START

ADDRESS

PTP/INCH

MOUT

ERROR

AUTO mode

MOUT0-7(OUT8-15)

POS/INCH(IN4)

ADDRESS(IN6-15)

START(IN1)

PCA(OUT2)

READY(OUT0)

SELECT(IN0)

AUTO(OUT3)

NEXTNEXT(IN2)

t11

t3

t2

t1

HOLD(IN3) HOLD

Fig.7.Fig.7.Fig.7.Fig.7.7777 Sequential Access Sequential Access Sequential Access Sequential Access

The time delays (t) are the same as for the Random Access method.

The chart for cases involving ERROR and END are the same as for
the Random Access method.

 Error occurrence while positioning

When an error occurs while positioning, the ERROR signal is output
to PLC or an error message is displayed on the message line on the
Teach Pendant. （Refer to Chapter 23, “Message.”）

To recover from the error;

① Confirm the type of error referring to the error message.
② Turn OFF the SELECT signal after confirming the error.

The ERROR signal turns OFF and performs error recovery.

③ Turns ON the SELECT signal again after error recovery.

・The time to turn the SELECT signal ON after it is turned OFF, during
PTP operation, is 0.5 second.

・Set the START and the NEXT signals to OFF when accepting the
SELECT signal or outputting the MOUT and the PCA signals.

・If the Random Access method is used, ADDRESS must be fixed when the
START signal is ON.

・If the MOUT signal output cannot be read correctly when the PCA signal
and the ERROR signal are ON, read it after delaying one scan of the PLC
after the PCA and ERROR signal inputs or use a timer.

・While the ERROR signal is being output, it is confirming the SELECT
signal is ON.  Therefore, do not turn OFF the SELECT signal during
time “t10” when resetting the error by SELECT OFF.

・It is recommended not to output a signal by using a timer (Especially,
START, NEXT, and ADDRESS signals) because each I/O signal is based
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on “hand shake” (i.e., an exchange of information) between the HNC
controller and the PLC.

・EMERGENCY STOP (E.S.) error is not reset by SELECT OFF.  When
E.S. state is released, the robot is reset automatically and will be in the
initial status of AUTO mode.  Turn OFF the SELECT signal until the
E.S. state is released.

7.1.57.1.57.1.57.1.5    Operational FlowchartOperational FlowchartOperational FlowchartOperational Flowchart

ON
SELECT(IN0)

POS

1

A

AUTO mode

Initializes DO

Outputs AUTO（OUT3）
“AUTO” is displayed on
the message line.

Displays current position.

Displays address 0000.

SELECT（IN0）

SELECT（IN0）

START, NEXT

ON

OFF

ON

OFF

OFF

ON

OFF

ON

SELECT(IN0)

1

INCH

OFF

Completed

Not completed

Go to ① when

SELECT(IN0) is

OFF during A-

CAL.

1

Reads stored addresses

A-CAL

INCH(IN6-IN15)

READY LED lit

READY(OUT0) ON

PCA(OUT2) ON

A-CAL

3

4

Confirming the SELECT

OFF which starts the

automatic operation.

POS/INCH

(IN4)

Fig.7.Fig.7.Fig.7.Fig.7.8888 Automatic Operation Automatic Operation Automatic Operation Automatic Operation①①①①
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ON

* Address stored positions
are selected in the
system data

5

B

Data check

M-data check

M-data check

Error

Sets speed data

Sets motion pattern by

M-data and S-code.

M-data output

M-data output

6

M=??(END)

M=??(Except for END)

M≠0

M=0

OK

NG

POS

INCH

ON

OFF

OFF

ON

A

Addresses

incremented/

START(IN1)

INCH

3

NEXT(IN2)

Inputs addresses (IN6～IN15)

HOLD

Releases servo-lockPCA(OUT0)OFF

MOUT(OUT8～15)

Readout of target

stored data
5

Error

4

Servo-lock

OFF

Checks addresses.

Not used.

POS/INCH

(IN4)

Incremented addresses.

Fig.7.Fig.7.Fig.7.Fig.7.9999 Automatic Operation Automatic Operation Automatic Operation Automatic Operation②②②②
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PCA(OUT0)ON

Stores address NEXT(IN2)

4

Positioning error

Robot movement (PTP, CPC)

SELECT(IN0)

START、NEXT

Error 6

1

OK

OFF

OK

OFF

ON

NG

Go to ① when SELECT is
OFF during PTP or CPC
movement.
In Pass PTP or CPC
movement, MOUT changes
at each position.

B

Fig.7.Fig.7.Fig.7.Fig.7.10101010 Automatic operation Automatic operation Automatic operation Automatic operation③③③③
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7.1.67.1.67.1.67.1.6    Positioning Data Load From Memory Card in Auto ModePositioning Data Load From Memory Card in Auto ModePositioning Data Load From Memory Card in Auto ModePositioning Data Load From Memory Card in Auto Mode

When the position memories stored in the controller are not sufficient for
your application, the data stored in the optional memory card can be
downloaded to the controller using the DI signal in AUTO mode.

When downloading the stored memory, specify the file name using the
address designation input ports AUTO(IN６-IN15).  Thus, when saving the
position data to the memory card, the file name must be 0 to 1023.

The position data in the memory card are automatically downloaded to the
same position addresses as when the data was saved to the memory card.
So you cannot designate the position addresses to be loaded from the
memory card to the controller.

Hand-shake with DI/DO signals when loading the data from the memory
card is as in the following figure.

OUT6 signal means that the controller is in the memory card download
mode.  When this signal turns OFF, it means the data download has
completed.

Approx.6 sec.

(max.)

SELECT

PTP/INCH

NEXT

ADDRESS

OUT6

HOLD

DI signal

DO signal

Fig.7.Fig.7.Fig.7.Fig.7.11111111 Timing Chart for Data Loading from the Memory Card Timing Chart for Data Loading from the Memory Card Timing Chart for Data Loading from the Memory Card Timing Chart for Data Loading from the Memory Card

・When setting the POS/INCH signal to OFF, the address designation data
must be 0.

・After setting the NEXT signal to ON, wait until OUT6 turns ON.  Then,
designate the file name by ADDRESS input and turn HOLD to ON.

・After OUT6 turns OFF, set the HOLD and ADDRESS signals to OFF.
Then, set the NEXT signal to OFF.  For normal automatic operation,
turn the POS/INCH signal to ON and turn to POS mode.
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7.27.27.27.2    Extended AUTO ModeExtended AUTO ModeExtended AUTO ModeExtended AUTO Mode
To enter extended AUTO mode, set the data by System Generation,
｢ORIGIN｣→｢SET-UP SYSTEM｣→｢AUTO/ON-LINE｣ to “EXT AUTO.”
This mode is almost same as the AUTO mode except that the assignment of
DI signals.  The assignment of DI signals in extended AUTO mode is
shown below.

This mode can be used the maximum 4000 addresses.

Table 7.Table 7.Table 7.Table 7.10101010 Assignment of DI Signals (Extension) Assignment of DI Signals (Extension) Assignment of DI Signals (Extension) Assignment of DI Signals (Extension)

No.No.No.No. SignalSignalSignalSignal FunctionFunctionFunctionFunction

IN0 SELECT Ready for automatic operation

IN1 START Positioning start

IN2 POS/INCH

Select signal from IN4 to IN15

ON : Positioning address signal

OFF : Manual operation signal in INCH mode

IN3 STOP ON : Stop of operation

IN4 ADDRESS 0[1]    /+X

IN5 ADDRESS 1[2]    /-X

IN6 ADDRESS 2[4]    /+Y

IN7 ADDRESS 3[8]    /-Y

IN8 ADDRESS 4[16]   /↑Z

IN9 ADDRESS 5[32]   /↓Z

IN10 ADDRESS 6[64]   /+W

IN11 ADDRESS 7[128]  /-W

IN12 ADDRESS 8[256]  /+R

IN13 ADDRESS 9[512]  /-R

IN14 ADDRESS 10[1024] /+C

IN15 ADDRESS 11[2148] /-C

Selecting at “IN2”
・ Position address designation in binary

(in［ ］) at PTP movement.

・ Signal to manipulate axis at INCHING.

Table 7.Table 7.Table 7.Table 7.11111111 Position Address Signals Position Address Signals Position Address Signals Position Address Signals（（（（ExtensionExtensionExtensionExtension））））

No.No.No.No. POS(START)POS(START)POS(START)POS(START) INCHINGINCHINGINCHINGINCHING

IN4 ADDRESS 0 [1] +X

IN5 ADDRESS 1 [2] -X

IN6 ADDRESS 2 [4] +Y

IN7 ADDRESS 3 [8] -Y

IN8 ADDRESS 4 [16] ↑Z

IN9 ADDRESS 5 [32] ↓Z

IN10 ADDRESS 6 [64] +W

IN11 ADDRESS 7 [128] -W

IN12 ADDRESS 8 [256] +R

IN13 ADDRESS 9 [512] -C

IN14 ADDRESS 10 [1024] +C

IN15 ADDRESS 11 [2048] -C

When you want to specify ADDRESS 10, set IN5 and IN7 signals ON and
then set the START signal ON.

Table 7.Table 7.Table 7.Table 7.12121212 Specifying Address (Extension) Specifying Address (Extension) Specifying Address (Extension) Specifying Address (Extension)

ININININ 4444 5555 6666 7777 8888 9999 10101010 11111111 12121212 13131313 14141414 15151515

Value 1 2 4 8 16 32 64 128 256 512 1024 2048

Input 0 １ 0 １ 0 0 0 0 0 0 0 0

2+8=10

（ADDRESS 10）

Input 1: ON

0: OFF
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The function of downloading the position data from the memory card is not
supported in extended AUTO mode

7.37.37.37.3    ON-LINE ModeON-LINE ModeON-LINE ModeON-LINE Mode
ON-LINE mode enables a robot to perform automatic operation by using a
host computer and HAC (Hirata Assembly cell Controller) via RS232C
interface.

In this mode, communication with external devices is available with our
communication software.  Refer to the separate instruction manual,
HRCS-RⅣ for details.

In this mode, robot speed is set by the System Parameter, F-code, and the
MOVE command.
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CHAPTER 8CHAPTER 8CHAPTER 8CHAPTER 8    Data EditingData EditingData EditingData Editing

8.18.18.18.1    Entering END Point (M-Data=??)Entering END Point (M-Data=??)Entering END Point (M-Data=??)Entering END Point (M-Data=??)
After creating position data in KEY-IN or TEACH mode, an END point (M-
data=??) should be specified.  The END point (M-data=??) indicates the end
of position data, and should be specified at the end of the position data. In
automatic operation mode or CHECK mode, positioning to the END point
(M-data=??) will not be performed.

(1) Set the Teach Pendant to KEY-IN mode (
FUNC

HIGH＋
F1 ) or TEACH mode

(
FUNC

HIGH＋
F2 ).

(2) Display the address data for which an END point (M-data=??) will
be specified.

(3) Press the END  key.  The message “END WRITE OK?” will be dis-
played on the message line and a buzzer sounds.

(4) Confirm that the address to be set is correct.  Then, press the
ENTER  key, the END point (M-data=??) will be set.

If you have specified a wrong address, press any key other than the
ENTER  key to cancel the END point setting operation.

・ The “END point” used in this chapter means a point where a series of ro-
bot movements is to be ended.  The addresses following the one for
which an END point is specified can be used as regular addresses.

・ The M-data display section of an address for which an END point has
been specified, “??” is displayed.  This “??” is common for all the mode
displays.  To unset an END point, specify numerical values for the M-
data display section of an address for which the END point has been set.
When numerical values are assigned, the M-data will be treated as nor-
mal position data.

・ When you are setting an END point, the data for X, Y, Z, W, R, and C are
also checked.  Therefore, if the data for X, Y, Z, W, R, and C are not cor-
rect, the END point cannot be specified.
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8.28.28.28.2    Inserting Position DataInserting Position DataInserting Position DataInserting Position Data
After creating position data in KEY-IN mode or TEACH mode and if you
want to insert the position data, perform the following steps.  Note that
newly inserted position data influences the data which have already been
taught.  Therefore, care should be taken before inserting.

(1) Set the Teach Pendant in KEY-IN mode (
FUNC

HIGH＋
F1 ) or TEACH mode

(
FUNC

HIGH＋
F2 ).

(2) Display the address data where the new data will be inserted.  For
example, when you want to insert new data between addresses 50
and 51, display “51.”

(3) After specify the data to be inserted, press the 
del

INS  key.  At this
time, the 『SHIFT』 LED remains unlit.  The message “INSERT
OK?” appears on the message line and a buzzer sounds.

When the 
del

INS  key is pressed with A-CAL not completed in TEACH mode,
“A-CAL INCOMPLETE” appears on the message line and the data insertion
will not be accepted.

(4) Confirm that the address and data to be inserted are correct.  If it is

correct, press the ENTER  key to insert the data.  To cancel the data

inserting operation, press any key other than the ENTER  key.

When the program controlling automatic operation of the robots is installed
on the PLC, inserting position data will cause error in automatic operation.
Data insertion changes the sequence of position data as in following table.
Therefore, when data has been inserted, the program on the PLC must be
modified accordingly.

Use precaution before inserting data.  When data has been inserted, the
data located after the limit address specified by ｢LIMIT｣→｢ADDRESS
MAX｣→｢ADDRESS MAX｣ in the System Generation mode are eliminated.

Table 8.Table 8.Table 8.Table 8.1111 Position Data Insertion Position Data Insertion Position Data Insertion Position Data Insertion

BeforeBeforeBeforeBefore AfterAfterAfterAfter

AddressAddressAddressAddress DataDataDataData AddressAddressAddressAddress DataDataDataData

４９ Ｍ０ Ｆ０ Ｘ０ Ｙ０ Ｚ０ Ｗ０ ４９ Ｍ０ Ｆ０ Ｘ０ Ｙ０ Ｚ０ Ｗ０
５０ Ｍ１ Ｆ１ Ｘ１ Ｙ１ Ｚ１ Ｗ１ ５０ Ｍ１ Ｆ１ Ｘ１ Ｙ１ Ｚ１ Ｗ１
５１ Ｍ２ Ｆ２ Ｘ２ Ｙ２ Ｚ２ Ｗ２ ５１ Position data inserted

５２ Ｍ３ Ｆ３ Ｘ３ Ｙ３ Ｚ３ Ｗ３ ５２ Ｍ２ Ｆ２ Ｘ２ Ｙ２ Ｚ２ Ｗ２
５３ Ｍ４ Ｆ４ Ｘ４ Ｙ４ Ｚ４ Ｗ４ ５３ Ｍ３ Ｆ３ Ｘ３ Ｙ３ Ｚ３ Ｗ３

＊The position data includes the data for S-code and LOCAL code.

SHIFT

Data insertion→→→→
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8.38.38.38.3    Deleting Position DataDeleting Position DataDeleting Position DataDeleting Position Data
If you want to delete certain position data after creating position data in
KEY-IN or TEACH mode, perform the following steps.  Note that deletion
of position data influences the data that have already been taught.  There-
fore, care should be taken before deleting.

(1) Set the Teach Pendant to KEY-IN mode (
FUNC

HIGH＋
F1 ) or TEACH mode

(
FUNC

HIGH＋
F2 ).

(2) Display the address where the position data will be deleted.

(3) Press the 
SHIFT

 key to blink the 『SHIFT』 LED.  Press the 
del

INS  key.
Then, the message “DELETE OK?” appears on the message line and
a buzzer sounds.

(4) Confirm that the correct address and data are to be deleted.  After

the confirmation, press the ENTER  key to delete the data.  The
current data will be deleted, and the data in the next address will be
displayed.  To cancel the data deleting operation, press any key

other than the ENTER  key.

When the program controlling automatic operation of the robots is installed
on the PLC, deleting position data will cause error in automatic operation.
Data deletion changes the order of position data as in following table.
Therefore, when data has been deleted, the sequencer program must be
modified accordingly.

When data in an address has been deleted, the data in the last address
specified by ｢LIMIT｣→｢ADDRESS MAX｣→｢ADDRESS MAX｣ in the Sys-
tem Generation mode will be copied into the address immediately before the
last address.  Data in each of the addresses following the address where
the data have been deleted will be decremented one.  Also, the last address
is initialized.

Table 8.Table 8.Table 8.Table 8.    2222 Position Data Deletion Position Data Deletion Position Data Deletion Position Data Deletion

BeforeBeforeBeforeBefore AfterAfterAfterAfter

AddressAddressAddressAddress DataDataDataData AddressAddressAddressAddress DataDataDataData

４９ Ｍ０ Ｆ０ Ｘ０ Ｙ０ Ｚ０ Ｗ０ ４９ Ｍ０ Ｆ０ Ｘ０ Ｙ０ Ｚ０ Ｗ０
５０ Ｍ１ Ｆ１ Ｘ１ Ｙ１ Ｚ１ Ｗ１ ５０ Ｍ１ Ｆ１ Ｘ１ Ｙ１ Ｚ１ Ｗ１
５１ Ｍ２ Ｆ２ Ｘ２ Ｙ２ Ｚ２ Ｗ２ ５１ Ｍ３ Ｆ３ Ｘ３ Ｙ３ Ｚ３ Ｗ３
５２ Ｍ３ Ｆ３ Ｘ３ Ｙ３ Ｚ３ Ｗ３ ５２ Ｍ４ Ｆ４ Ｘ４ Ｙ４ Ｚ４ Ｗ４

＊The position data includes the data for S-code and LOCAL code.

SHIFT

Data Deletion→→→→
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8.48.48.48.4    Copying Position DataCopying Position DataCopying Position DataCopying Position Data
To copy position data into other addresses, perform the steps described be-
low.

(1) Set the Teach Pendant to KEY-IN mode (
FUNC

HIGH＋
F1 ).

(2) Enter the source address, and press the READ  key.

(3) Enter the destination address, and press the ENTER  key twice.

8.58.58.58.5    Editing Position Data in BlocksEditing Position Data in BlocksEditing Position Data in BlocksEditing Position Data in Blocks

Press the 
FUNC

HIGH＋
p.ed

5  keys.  This activates the block operation mode for posi-
tion memory.  The position data blocks that can be edited in this mode are
those in address 0 up to the address which is specified by ｢LIMIT｣→
｢ADDRESS MAX｣→｢ADDRESS MAX｣ in the System Generation mode.
The details are as described below.

8.5.18.5.18.5.18.5.1    Basic OperationBasic OperationBasic OperationBasic Operation

The starting screen of this mode is illustrated below.  Immediately after
the activation of this mode, the shaded portion is displayed.  To display the

items following the “MODE COMMAND” in sequence, press the 
up

DOWN  key to
scroll.

ＰＯＳＩＴＩＯＮ　ＣＯＭＭＡＮＤ

ＳＴＡＲＴ  ＡＤＤＲＥＳＳ    ００００

ＥＮＤ  ＡＤＤＲＥＳＳ　　　  ００００

ＳＥＴ  ＡＤＤＲＥＳＳ  　　　００００

ＭＯＤＥ　ＣＯＭＭＡＮＤ　 ［ＭＯＶＥ］

      Ｐｕｓｈ  ＥＮＤ  Ｋｅｙ  ！！

Fig. 8. Fig. 8. Fig. 8. Fig. 8. 1111 Position Data Block Edition Position Data Block Edition Position Data Block Edition Position Data Block Edition

(1) Enter the desired address in the space next to each of the “START
ADDRESS,” “END ADDRESS,” and “SET ADDRESS.”  And press

the ENTER  key twice to specify and set the data block.  The entry
items are described in following table.

Table 8.Table 8.Table 8.Table 8.    3333 Description of Entry Items for Position Data Block Edition Description of Entry Items for Position Data Block Edition Description of Entry Items for Position Data Block Edition Description of Entry Items for Position Data Block Edition

Entry ItemEntry ItemEntry ItemEntry Item DescriptionDescriptionDescriptionDescription

START ADDRESS Specifies the starting address of a block.

END ADDRESS Specifies the ending address of a block.

SET ADDRESS Specifies the address for the block.

MODE COMMAND Specifies the operation contents.
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(2) There are five commands available as the ｢MODE COMMAND｣.

And each command can be selected by the 
io

SEL  key or one of the 
＊

0

through 
s.ed

4  numeric keys.

① MOVE : Moves a block.
② INS : Inserts a block.
③ DEL : Deletes a block.
④ SET : Sets a block.
⑤ INIT : Initializes a block

(3) Press the END  key.  The message “Position ＊＊＊＊ OK?” appears.

(4) To execute the selected command, press the ENTER  key.

When “＊＊＊＊ Completed!!” is displayed on the screen, the com-
mand has been executed.

 The “＊＊＊＊” shown above indicates a selected command.

8.5.28.5.28.5.28.5.2    Moving Position Data Block (MOVE)Moving Position Data Block (MOVE)Moving Position Data Block (MOVE)Moving Position Data Block (MOVE)

With this command, data located in the ｢START ADDRESS｣ through
｢END ADDRESS｣ are moved to the ｢SET ADDRESS｣.  This MOVE
command is different from the INS command because the data originally lo-
cated in the destination address specified as ｢SET ADDRESS｣ will be
overridden and replaced with the block moved.

For example, when position data addressed 10 through 14 are moved to the
specified address 30, the result of this data moving is as shown in the table
below.

In this case, 100 is allotted for the addresses specified by ｢LIMIT｣→
｢ADDRESS MAX｣→｢ADDRESS MAX｣ in the System Generation mode.

Table 8. Table 8. Table 8. Table 8. 4444 Moving Position Data Block Moving Position Data Block Moving Position Data Block Moving Position Data Block

BeforeBeforeBeforeBefore AfterAfterAfterAfter

AddressAddressAddressAddress DataDataDataData AddressAddressAddressAddress DataDataDataData

9 Data 9 29 Data 29

10 Data 10 30 Data 10

11 Data 11 31 Data 11

12 Data 12 32 Data 12

13 Data 13 33 Data 13

14 Data 14 34 Data 14

15 Data 15 35 Data 35

･ ･ ･ ･

･ ･ ･ ･

･ ･ ･ ･

98 Data 98 98 Data 98

99 Data 99 99 Data 99

100 Data 100 100 Data 100

Moving the data
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8.5.38.5.38.5.38.5.3    Inserting Position Data Block (INS)Inserting Position Data Block (INS)Inserting Position Data Block (INS)Inserting Position Data Block (INS)

Data located in the ｢START ADDRESS｣ through ｢END ADDRESS｣ are
inserted to the ｢SET ADDRESS｣ with this command.  The data originally
located in the ｢SET ADDRESS｣ and the following ones will be entirely
shifted, and newly addressed with a larger number by the increase (the
number of addresses inserted).  The data pushed out of the address range
set by ｢LIMIT｣→｢ADDRESS MAX｣→｢ADDRESS MAX｣ in the System
Generation mode becomes invalid.

For example, when position data addressed 10 through 14 are inserted to
the specified address 30, the result of this data insertion is as shown in the
table below.  In this case, 100 is the allotted number of addresses specified
by ｢LIMIT｣→｢ADDRESS MAX｣→｢ADDRESS MAX｣ in the System Gen-
eration mode.  Therefore, the data previously addressed 96 through 100
will be pushed out of the range and become invalid.

Table 8. Table 8. Table 8. Table 8. 5555 Position Data Block Insertion Position Data Block Insertion Position Data Block Insertion Position Data Block Insertion

BeforeBeforeBeforeBefore AfterAfterAfterAfter

AddressAddressAddressAddress DataDataDataData AddressAddressAddressAddress DataDataDataData

9 Data 9 29 Data 29

10 Data 10 30 Data 10

11 Data 11 31 Data 11

12 Data 12 32 Data 12

13 Data 13 33 Data 13

14 Data 14 34 Data 14

15 Data 15 35 Data 30

･ ･ ･ ･

96 Data 96 ･ ･

97 Data 97 ･ ･

98 Data 98 98 Data 93

99 Data 99 99 Data 94

100 Data 100 100 Data 95

When a block addressed by a larger number than that of the ｢SET AD-
DRESS｣ is inserted, it may take you several seconds to complete the inser-
tion depending on the data size.  If you do not need the data located in the
destination addresses, use MOVE command. (Refer to 8.5.2, “Moving Posi-
tion Data Block (MOVE)”) for a faster operation.  Also, note that each ad-
dress following the inserted block will become larger than its previous ad-
dress number by the number of addresses inserted, when a block is inserted
from downstream.

These data is

pushed out if 100

is allocated at

the ｢ADDRESS MAX｣.

Data insertion
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8.5.48.5.48.5.48.5.4    Deleting Position Data Block (DEL)Deleting Position Data Block (DEL)Deleting Position Data Block (DEL)Deleting Position Data Block (DEL)

Use this command to delete a position data block located in the ｢START
ADDRESS｣ through ｢END ADDRESS｣.

For example, when position data address 10 through 14 are deleted, the re-
sult of this data deletion is as shown in the table below.  Here, 100 is the
allotted number of addresses specified by ｢LIMIT｣→｢ADDRESS MAX｣→
｢ADDRESS MAX｣ in the System Generation mode.  Therefore, Addresses
96 through 100 are initialized.

Table 8. Table 8. Table 8. Table 8. 6666 Position Data Block Deletion Position Data Block Deletion Position Data Block Deletion Position Data Block Deletion

BeforeBeforeBeforeBefore AfterAfterAfterAfter

AddressAddressAddressAddress DataDataDataData AddressAddressAddressAddress DataDataDataData

9 Data 9 9 Data 9

10 Data 10 10 Data 15

11 Data 11 11 Data 16

12 Data 12 12 Data 17

13 Data 13 13 Data 18

14 Data 14 14 Data 19

15 Data 15 15 Data 20

･ ･ ･ ･

96 Data 96 96 Initialized data

97 Data 97 97 Initialized data

98 Data 98 98 Initialized data

99 Data 99 99 Initialized data

100 Data 100 100 Initialized data

8.5.58.5.58.5.58.5.5    Setting Position Data Block (SET)Setting Position Data Block (SET)Setting Position Data Block (SET)Setting Position Data Block (SET)

Use this command to set data specified by ｢SET ADDRESS｣ into addresses
specified by ｢START ADDRESS｣ through ｢END ADDRESS｣.

For instance, when the data address 98 is set to addresses 10 through 14,
the result of this data setting becomes as shown in the table below.  Here,
100 is the allotted number of addresses specified by ｢LIMIT｣→｢ADDRESS
MAX｣→｢ADDRESS MAX｣ in the System Generation mode.  The data ad-
dressed 10 through 14 are overridden respectively by the data located in ad-
dress 98.

Table 8. Table 8. Table 8. Table 8. 7777 Position Data Block Setting Position Data Block Setting Position Data Block Setting Position Data Block Setting

Before After

Address Data Address Data

9 Data 9 9 Data 9

10 Data 10 10 Data 98

11 Data 11 11 Data 98

12 Data 12 12 Data 98

13 Data 13 13 Data 98

14 Data 14 14 Data 98

15 Data 15 15 Data 15

･ ･ ･ ･

･ ･ ･ ･

･ ･ ･ ･

98 Data 98 98 Data 98

99 Data 99 99 Data 99

100 Data 100 100 Data 100

The data of

address 98

setting.

Data block

deletion
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8.5.68.5.68.5.68.5.6    Initializing Position Data Block (INIT)Initializing Position Data Block (INIT)Initializing Position Data Block (INIT)Initializing Position Data Block (INIT)
When this command is executed, the data specified by ｢START
ADDRESS｣ through ｢END ADDRESS｣ are initialized.

００１０  Ｍ？？  Ｆ９９  Ｓ００  Ｌ  ０

  Ｘ  ００００．００  Ｙ  ００００．００

  Ｚ  ００００．００  Ｗ  ００００．００

  Ｒ  ００００．００  Ｃ  ００００．００

Fig. 8. Fig. 8. Fig. 8. Fig. 8. 2222 Position Data Initialization Position Data Initialization Position Data Initialization Position Data Initialization（（（（The Robot has 6-AxesThe Robot has 6-AxesThe Robot has 6-AxesThe Robot has 6-Axes））））
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CHAPTER 9CHAPTER 9CHAPTER 9CHAPTER 9    INPUT/OUTPUT OperationsINPUT/OUTPUT OperationsINPUT/OUTPUT OperationsINPUT/OUTPUT Operations

9.19.19.19.1    DI/DO MonitorDI/DO MonitorDI/DO MonitorDI/DO Monitor

Pressing the 
FUNC

HIGH＋
io

SEL  keys activates DI/DO monitor mode and the
following display appears on the screen.  In this mode, digital outputs (DO)
in the line on which the cursor is placed can be turned ON/OFF with the
numeric keys.

DI  ００００００００  ００００００００←①
 １  ００００００００  ００００００００←②
DO  ００００００００  ００００００００←③
 １  ００００００００  ００００００００←④

DI 1-15 input status is displayed by bit. (Standard)

DI 16-31 input status is displayed by bit. (Option)

DO 0-15 output status is displayed by bit. (Standard)

DO16-31output status is displayed by bit. (Option)

ａ

ｃ

ｄ ｂ

Fig.9.Fig.9.Fig.9.Fig.9.1111 DI/DO Monitor Mode DI/DO Monitor Mode DI/DO Monitor Mode DI/DO Monitor Mode

(1) Press the 
up

DOWN  key to move the cursor “■” to the desired line.  The
cursor can be moved among the four positions indicated as “a”, “b”,
“c”, and “d” in the figure above.

(2) Turn ON/OFF the desired output.

Each of the numeric keys, 
＊

0  through 
s.g

7 , corresponds to each of
the eight bits in the line on which the cursor “■” is currently
placed.

By pressing the corresponding numeric key, the output turns ON or
OFF.  That is, pressing a corresponding numeric key turns "0" to
"1" or "1" to "0."  The bit number 0 indicates that the output status
is OFF, and 1 indicates the status is ON.

    ０１２３４５６７ ← Numeric key  0-7

 ａ ００００００００ ← DO  0-7

 ｂ ００００００００ ← DO  8-15

 ｃ ００００００００ ← DO  16-23 (Option)

 ｄ ００００００００ ← DO  24-31 (Option)

(3) To exit this mode, press the 
spd

CAN  key.

Most of the digital outputs (DO) can be output in each mode; however, in
AUTO mode, BP outputs, ZONE outputs, A-CAL outputs, and AUTO
outputs cannot be operated because they are controlled by the system.
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9.29.29.29.2    Manually Outputting M-Data SignalsManually Outputting M-Data SignalsManually Outputting M-Data SignalsManually Outputting M-Data Signals
In KEY-IN, TEACH, or CHECK mode, the controller gives to its output
signals the outputs corresponding to the values set as M-data.  When
output signals of the controller are used, you can check the operations of
other components through operation of the output signals in CHECK mode
or during teaching.  For M-data, refer to "16.4.1, List of M-Data Functions."

In this section, steps to manually output M-data are described.

(1) Select KEY-IN, TEACH, or CHECK mode by the Teach Pendant.

(2) Move the cursor to the position for M-data.

(3) Press the keys corresponding to the value of M-data to be output.

For example, press the 
cal

1  key and then, the 
＊

0  key to set the M-
data to 10.

(4) Press the 
m.c

M.OUT  key.  The output conforming to the M-data value,
displayed immediately before the key was pressed, will be given to
the output signal of the controller.

・ If you press the ENTER  key before pressing the 
m.c

M.OUT  key, the position
data, the address of which is currently displayed, will be entered and set.

When you have pressed the ENTER  key by mistake, the confirming
message "ENTER OK?" appears on the message line.   Press any key

other than the ENTER  key to cancel the position data setting operation.
・ The output operation will be retained until the next output is given.  If

the mode is switched into ON-LINE, or the power supply is interrupted,
all the outputs will be turned OFF.
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CHAPTER 10CHAPTER 10CHAPTER 10CHAPTER 10    HOLD FunctionHOLD FunctionHOLD FunctionHOLD Function

Currently this function is not used for this system.

Normally, all axes are held in TEACH and CHECK mode.  However, when
the coordinates system display is set to “8”, the HOLD function will be
cancelled and only the axes equipped with a brake are held.  Also, in KEY-
IN mode, the HOLD function will be cancelled and only the axes equipped
with a brake are held by the brake.
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CHAPTER 11CHAPTER 11CHAPTER 11CHAPTER 11    Positioning Address HistoryPositioning Address HistoryPositioning Address HistoryPositioning Address History

The controller saves the addresses of the data determined during
positioning in automatic operation.  The controller saves such addresses at
the time when the START or NEXT signal enters the leading edge.  At the
same time, the controller saves whether the positioning data has been
successfully addressed or not.

The display changes each time the 
FUNC

HIGH＋
task

2  keys are pressed.   Press
these two keys until the following display appears on the screen (Refer to (2)
FUNC

HIGH＋
task

2  [task] keys in 2.9 “Function Mode”).

ＰＯＳＩＴＩＯＮＩＮＧ  ＨＩＳＴＯＲＹ
００００○→  ０００５○→  ００１０○
００２１○→  ０００４ｉ→  ０００７○
０５１１○→  ００５０○→  ０００８×

  : Interruption occurrence (Underbar)

× : Error occurrence

(The Alphabet letters assinged to each error will be displayed.  Refer

to the Table 11.1, Error Code for Positioning Address History.)  

○ : Normal completion

Newest positioning address

Fig. 11.Fig. 11.Fig. 11.Fig. 11.1111 Positioning Address History Positioning Address History Positioning Address History Positioning Address History

In the figure above, Positioning Address History, the latest positioning
address saved is “0008” while the oldest one is “0000.”  When a new
position is used, the address of this new position is displayed in the space
where “0008” is currently displayed.  The rest of the addresses are shifted
up and the history is updated.  The controller can save up to 9 positioning
addresses including the most current one, clearing the oldest one.

“×” in the figure is indicated next to “0008” as an error code.  Actually, an
alphabet letter, instead of “×,” is displayed to indicate an error.  The
description of error codes is given below.

Table 11.Table 11.Table 11.Table 11.1111 Error Code for Positioning Address History Error Code for Positioning Address History Error Code for Positioning Address History Error Code for Positioning Address History

Error CodeError CodeError CodeError Code DescriptionDescriptionDescriptionDescription

A Positioning is not completed.

B Emergency Stop is activated.

C A-CAL does not complete normally.

D

Address value is outside the limit.

M-data error

No sensor found

Free curve interpolation data error

E Position data is outside the limit.

F Overrun

G

System generation data destroyed.

Position data destroyed

Servo parameter destroyed

H

CPU board battery low

Memory card battery low

Encoder battery low CPU
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Error CodeError CodeError CodeError Code DescriptionDescriptionDescriptionDescription

J

Travel distance too short

Conflict in M-data

Position data destroyed

Final positioning not possible

Motor not responding to speed command

Over-speed

K Driver error detected

L Servo amplifier/driver is unable to servo lock

i
Interlock input (This is not an error message, but

indicated as a notice.)
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CHAPTER 12CHAPTER 12CHAPTER 12CHAPTER 12    Automatic Creation of PositionAutomatic Creation of PositionAutomatic Creation of PositionAutomatic Creation of Position

Data & ParametersData & ParametersData & ParametersData & Parameters

In this chapter, steps for automatic creation of position data and parameters
are described.

Press the 
FUNC

HIGH＋
cal

1  keys simultaneously, the shaded section of the
following figure is displayed on the screen.  To display the ｢7. CONFIG

MODE｣ on the screen, press the 
up

DOWN  key to scroll up.

ＲＯＢＯＴ ＣＡＬＣＵＬＡＴＥ ＭＯＤＥ
１．ＣＡＬＣ．　　　２．ＯＦＦＳＥＴ
３．ＭＥＭＯＲＹ　　４．ＤＩＳＰ
５．ＳＥＲＶＯ      ５．ＢＰ／ＺＯＮＥ
７．ＣＯＮＦＩＧ  ＭＯＤＥ

Fig.12.Fig.12.Fig.12.Fig.12.1111 Robot Calculate Mode Robot Calculate Mode Robot Calculate Mode Robot Calculate Mode

When this function is used, be sure to set the coordinates system display to
“0 (world coordinates)” before selecting mode i .

12.112.112.112.1    CALCULATE ModeCALCULATE ModeCALCULATE ModeCALCULATE Mode

Press the 
cal

1  key to select ｢1. CALC.｣ on the Robot Calculate Mode screen
shown in the above figure.  The display changes as shown below.  Select
the desired item to be calculated by pressing the numeric key.

ＣＡＬＣＵＬＡＴＥ　ＭＯＤＥ

１．ＡＲ  ＴＹＰＥ　２．ＭＢ  ＴＹＰＥ
３．ＰＡＬＬＥＴ    ４．ＰＡＴＴＥＲＮ
  

Fig.12.Fig.12.Fig.12.Fig.12.2222 Calculate Mode Calculate Mode Calculate Mode Calculate Mode

                                                  
i: Refer to 2.4, “Mode Select Operation.”
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12.1.112.1.112.1.112.1.1    AR-TYPEAR-TYPEAR-TYPEAR-TYPE

This item is used to calculate intrinsic values of SCARA type (a horizontal
multi-articulated) robot.  The initial angle and arm length can be
automatically calculated.

Currently this item is not used for this system.

Generally, the initial angle and arm length are set before shipping at the
factory.  However, if it is required to reset the data such as changing the
robot ORIGIN sensor position or the data lost, following steps for the
automatic operation are recommended.

(1) Set the coordinates system display to “0 (world coordinates).”
(Refer to 2.4, “Mode Select Operation” for details.)

(2) Teach following three positions.
P1 : Point where the taught position A with right arm position, R i.

P2 : Point where the taught position B with left arm position, L.

P3 : Certain point from P1 such as using by fixture to measure the
distance.

The addresses for P1, P2, and P3 must be consecutive.  Always teach P1-
P2-P3 in this order.

P1 （Taught position with the right arm position, R）

P2 （Taught position with the left arm position, L）

AAAA

P3P3P3P3

P1 - P3 LENGH(mm)

P1P1P1P1P2P2P2P2

Fig.12.Fig.12.Fig.12.Fig.12.3333 SCARA (Horizontal Multi-Articulated) Robot SCARA (Horizontal Multi-Articulated) Robot SCARA (Horizontal Multi-Articulated) Robot SCARA (Horizontal Multi-Articulated) Robot

(3) Select a mode other than AUTO mode for the robot.

                                                  
i: Refer to 2.7, “LCD Display (Liquid Crystal Display).”
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(4) Press the 
FUNC

HIGH  +
cal

1  keys simultaneously.  Select ｢1. CALC.｣ on

the screen by pressing the 
cal

1  key when the screen display is as
shown in Fig.12.1, Robot Calculate Mode.

(5) Select ｢1.AR TYPE｣ on the screen when the screen display is as
shown in Fig.12.2, Calculate Mode.

(6) Pressing the 
cal

1  key ｢1.AR TYPE｣ displays the shaded section of
the illustration below.  To display following items under the shaded

section on the screen, press the 
up

DOWN  key to scroll.

ＩＮＩＴＩＡＬ  ＣＡＬＣ．  ［  ＡＲ  ］

ＴＥＡＣＨ  ＡＤＲＥＳＳ        ００００

Ｐ１－Ｐ３  ＬＥＮＧＴＨ    ０００．００

ＩＮＩＴＩＡＬ  Ａ      ００００．０００

ＩＮＩＴＩＡＬ  Ｂ      ００００．０００

ＬＥＮＧＴＨ  Ａ        ００００．０００

ＬＥＮＧＴＨ  Ｂ        ００００．０００

       Ｐｕｓｈ  Ｅｎｄ  Ｋｅｙ！！

Fig.12.Fig.12.Fig.12.Fig.12.4444 AR TYPE AR TYPE AR TYPE AR TYPE

The following items are for System Generation data display.
Changing the data on the screen will be ignored.  Refer to 18.4.1,
“AR TYPE ADJUST” for details.

• ｢INITIAL A｣

Displays the System Generation, ｢ADJUST｣→｢AR TYPE
ADJUST｣→｢INITIAL A｣.

• ｢INITIAL B｣

Displays the System Generation, ｢ADJUST｣→｢AR TYPE
ADJUST｣→｢INITIAL B｣.
After the automatic calculation, the calculated value for
｢INITIAL B｣ is rewritten and displayed on the screen.

• ｢LENGTH A｣

Displays the System Generation, ｢ADJUST｣→｢AR TYPE
ADJUST｣→｢LENGTH A｣.
After the automatic calculation, the calculated value for
｢LENGTH A｣ is rewritten and displayed on the screen.

• ｢LENGTH B｣

Displays the System Generation, ｢ADJUST｣→｢AR TYPE
ADJUST｣→｢LENGTH B｣.
After the automatic calculation, the calculated value for
｢LENGTH B｣ is automatically rewritten and displayed on the
screen.
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(7) Enter the data.  The steps for each data entry are the same as
follows:

① Enter the data.

② Press the ENTER
 key if the data is correct.  “ENTER OK?”

appears on the message line and a buzzer sounds.

(8) Press the ENTER  key again to confirm the data.

Following are the details for setting items.

• ｢TEACH ADDRESS｣

Designates the position data address which is taught position P1.

• ｢P1-P3 LENGTH｣

Designates the measured distance between P1 and P3.

(9) Press the END  key.  Then, “Calculate OK？” appears on the
message line.

(10) Press the ENTER  key to execute the calculation.  “COMPLETED !!”
appears after the calculation is completed.

・ Record the value of the System Generation which is the display in
Fig.12.4, AR TYPE before executing automatic operation.  Replace to
the recorded value if the data becomes abnormal.

・ Once teaching position is done, replacing the fixed value of the robot
cause misoperation.

12.1.212.1.212.1.212.1.2    MB-TYPEMB-TYPEMB-TYPEMB-TYPE

Currently this function is not used for the system.

12.1.312.1.312.1.312.1.3    PALLETPALLETPALLETPALLET

This item is used to calculate position data by teaching three points on a
pallet (palletizing).  The steps to create position data are as follows:

(1) Set the coordinates to “0 (world coordinates).”  Refer to 2.4, “Mode
Select Operation” for details.

(2) Teach three points on a pallet or box regularly used, or the
equivalent.

P1-P2 : X coordinate

P1-P3 : Y coordinate

It is recommended that the direction of W-Axis at P1, P2, and P3 be
the same as much as practical to improve the accuracy.  When such
a box is large, divide the area of the box surface to teach to obtain
better accuracy in automatic calculation of position data.
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Ｐ３

Ｐ１ Ｐ２

Fig.12.Fig.12.Fig.12.Fig.12.5555 Teaching Example (Viewed from Robot Top) Teaching Example (Viewed from Robot Top) Teaching Example (Viewed from Robot Top) Teaching Example (Viewed from Robot Top)

(3) Select a mode other than AUTO for the robot.

(4) Press the 
FUNC

HIGH＋
cal

1  keys to display Fig.12.1, Robot Calculate Mode

screen.  Select ｢1.CALC.｣ on the screen by pressing the 
cal

1  key.

(5) Select ｢3. PALLET｣ on the screen when the screen display is as
shown in Fig.12.2, Calculate Mode.

(6) Pressing the 
mot

3  key ｢3. PALLET｣ displays the shaded section of
the illustration below.  To display the ｢UPPER M DATA｣ and the

following items on the screen, press the 
up

DOWN  key to scroll.

ＰＡＬＥＴＩＺＥ  ＣＡＬＣ  ＭＯＤＥ

ＴＥＡＣＨ  ＡＤＲＥＳＳ        ００００

ＯＰＥＮ  ＡＤＤＲＥＳＳ        ００００

ＬＯＷＥＲ  Ｍ  ＤＡＴＡ            ００

ＵＰＰＥＲ  Ｍ  ＤＡＴＡ            ００

Ｚ  ＵＰＰＥＲ  ＤＡＴＡ    ０００．００

Ｘ  ＷＯＲＫ  ＮＵＭＢＥＲ        ０００

Ｙ  ＷＯＲＫ  ＮＵＭＢＥＲ        ０００

ＷＯＲＫ ＳＴＥＰ  １－２             ０

ＯＲＤＥＲ  ０－７                    ０

ＰＡＴＴＥＲＮ  ０－１５            ００

ＡＤＤＲ  ＳＴＥＰ  ０－２５５    ０００

       Ｐｕｓｈ  Ｅｎｄ  Ｋｅｙ！！

Fig.12.Fig.12.Fig.12.Fig.12.6666 PALLET PALLET PALLET PALLET
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(7) Specify data.  Input method is the same for all the items.

To input,

① Enter a value to be set.

② Confirm that the specified value is correct and press the ENTER

key.  The confirming message “ENTER OK?” appears on the
message line and a buzzer sounds.

③ Confirm again that the value to be set is correct.  Then press the
ENTER  key for the second time.  The data setting has been

completed.

The entry items are described below.

• ｢TEACH ADDRESS｣

Specify the position data address corresponding to the P1 that
has been taught.

• ｢OPEN ADDRESS｣

Specify the address from which the development of the position
data is started for the palletizing operation.

• ｢LOWER M DATA｣

The value entered for this item is used as M-data when the
position data are developed.  When data of two positions, upper
and lower, (with Z UPPER POSITION other than 0) are to be
developed, specify and set a value as M-data for the lower
position here.  The value must be 1 or greater.  Also, refer to
Fig.12.7, Z UPPER DATA= 0 and Fig.12.8, Z UPPER DATA≠0.

• ｢UPPER M DATA｣

When data of two positions, upper and lower, (with Z UPPER
POSITION other than 0) are to be developed, specify and set a
value as M-data for the upper position here.  The value must be
1 or greater.  However, when the Z UPPER POSITION is 0, the
entered value is ignored.  Also, refer to Fig.12.8, Z UPPER
DATA≠0.

• ｢Z UPPER DATA｣

Where 2 positions on Z-Axis per point on X-Y coordinate are
required, specify and set the value of the upper position on Z-Axis.
When there is no Z-Axis, or when only one position on Z-Axis per
point on X-Y coordinate is required, always input 0.

  

                         

             

  
：Workpiece

LOWER M DATA

    

              Z UPPER POSITION

              UPPER M DATA

                        =Workpiece

             LOWER M DATA

  

Fig.12.Fig.12.Fig.12.Fig.12.7777 Z UPPER DATA = 0        Z UPPER DATA = 0        Z UPPER DATA = 0        Z UPPER DATA = 0       Fig.12.Fig.12.Fig.12.Fig.12.8888 Z UPPER DATA  Z UPPER DATA  Z UPPER DATA  Z UPPER DATA ≠≠≠≠ 0 0 0 0
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• ｢X WORK NUMBER｣

Specify the number of rows between P1 and P2 (on X-Axis).
Refer to example① in Fig.12.9 and example② in Fig.12.10.

• ｢Y WORK NUMBER｣

Specify the number of lines between P1 and P3 (on Y-Axis).
Refer to example① in Fig.12.9 and example② in Fig.12.10.

• ｢WORK STEP 1-2｣

Specify the method to create addresses for palletizing.  The valid
value is either “1” or “2.”  If a value other than 1 and 2 is
specified, the system will calculate in the same way as method
“1.”  When you input “1,” the position data will be created
(calculated) based on the matrix (grid) illustrated in example①
in Fig.12.9.

P3

P2
P1

｢ＷＯＲＫ ＳＴＥＰ １－２｣＝１
｢Ｘ ＷＯＲＫ ＮＵＭＢＥＲ｣＝６
｢Ｙ ＷＯＲＫ ＮＵＭＢＥＲ｣＝４

Fig.12.Fig.12.Fig.12.Fig.12.9999 Example Example Example Example①①①①

When “2” is specified, the position data will be calculated based
on a shifted pattern as illustrated in example② in Fig.12.10,
where every second rows and lines of the matrix are used. (You
can select a shifting pattern by specifying a value for ｢WORK
PATTERN｣.)  Specifying ｢X WORK NUMBER｣=5, it is
considered as five rows between P1 and P2 (on X-Axis) exist and
the exceeding rows more than the specified number “5” will be
ignored and will not be counted.

P2

P1

P3
｢ＷＯＲＫ ＳＴＥＰ １－２｣＝２
｢Ｘ ＷＯＲＫ ＮＵＭＢＥＲ｣＝５
｢Ｙ ＷＯＲＫ ＮＵＭＢＥＲ｣＝５

Fig.12.Fig.12.Fig.12.Fig.12.10101010 Example Example Example Example②②②②
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• ｢ORDER 0-7｣

When developing position data, specify the sequence of work
positioning to be executed.  You can select one to be executed
from the 8 orders illustrated in Fig.12.11, ｢ORDER 0-7｣ below.
P1, P2, and P3 are the teaching points.

P1 P2

P3

P1 P2

P3

P1 P2

P3

P1 P2

P3

P1 P2

P3

P1 P2

P3

P1 P2

P3

P1 P2

P3

「ＯＲＤＥＲ ０－７」＝０ 「ＯＲＤＥＲ ０－７」＝１

「ＯＲＤＥＲ ０－７」＝２ 「ＯＲＤＥＲ ０－７」＝３

「ＯＲＤＥＲ ０－７」＝４ 「ＯＲＤＥＲ ０－７」＝５

「ＯＲＤＥＲ ０－７」＝６ 「ＯＲＤＥＲ ０－７」＝７

Fig.12.Fig.12.Fig.12.Fig.12.11111111    ｢｢｢｢ORDER 0-7ORDER 0-7ORDER 0-7ORDER 0-7｣｣｣｣
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• ｢PATTERN 0-15｣

When “2” is specified for ｢WORK STEP 1-2｣, specify a shifting
pattern of the matrix.  This item is valid only when “2” is
specified for ｢WORK STEP 1-2｣.  Each parallelogram drawn
with a solid line indicates the matrix formed based on the actual
points P1, P2 and P3 specified by teaching.  Each parallelogram
drawn with a dotted line indicates the shifted matrix pattern
formed based on the points adjacent to the actual points.  Refer
to Fig.12.12 and Fig.12.13.  Select one of the 16 patterns and
input the number.

｢ＰＡＴＴＥＲＮ ０－１５｣＝０ ｢ＰＡＴＴＥＲＮ ０－１５｣＝１

P1 P2

P3

P1 P2

P3

｢ＰＡＴＴＥＲＮ ０－１５｣＝２ ｢ＰＡＴＴＥＲＮ ０－１５｣＝３

P1 P2

P3

P1 P2

P3

｢ＰＡＴＴＥＲＮ ０－１５｣＝４ ｢ＰＡＴＴＥＲＮ ０－１５｣＝５

P1 P2

P3

P1 P2

P3

｢ＰＡＴＴＥＲＮ ０－１５｣＝６ ｢ＰＡＴＴＥＲＮ ０－１５｣＝７

P1 P2

P3

P1 P2

P3

Fig.12.Fig.12.Fig.12.Fig.12.12121212    ｢｢｢｢PATTERN 0-15PATTERN 0-15PATTERN 0-15PATTERN 0-15｣｣｣｣    ①①①①
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P1
P2

P3

P1 P2

P3

P1 P2

P3

P1 P2

P3

P1 P2

P3

P1 P2

P3

P1 P2

P3

P1 P2

P3

｢ＰＡＴＴＥＲＮ ０－１５｣＝８ ｢ＰＡＴＴＥＲＮ ０－１５｣＝９

｢ＰＡＴＴＥＲＮ ０－１５｣＝１０ ｢ＰＡＴＴＥＲＮ ０－１５｣＝１１

｢ＰＡＴＴＥＲＮ ０－１５｣＝１２ ｢ＰＡＴＴＥＲＮ ０－１５｣＝１３

｢ＰＡＴＴＥＲＮ ０－１５｣＝１４ ｢ＰＡＴＴＥＲＮ ０－１５｣＝１５

Fig.12.Fig.12.Fig.12.Fig.12.13131313    ｢｢｢｢PATTERN 0-15PATTERN 0-15PATTERN 0-15PATTERN 0-15｣｣｣｣    ②②②②
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• ｢ADDR STEP 0-255｣

The number of steps to be skipped for developing position data
addresses should be specified.  If you input “0” for this item
when “0” is specified for ｢Z UPPER DATA｣ explained above, the
system automatically sets your input to “1.”  And if you input “0”
or “1” for this item when ｢Z UPPER DATA｣ setting is other than
“0,” the system automatically sets to “2.”

(8) When you press the END  key, “Calculate OK?” appears on the
message line.

(9) To execute the calculation, press the ENTER  key.  When the
calculation has been completed, “COMPLETED!!” is displayed.

12.1.412.1.412.1.412.1.4    PATTERNPATTERNPATTERNPATTERN

When there is a certain rule among a block of position data, the rule of the
block (pattern) can be applied to create patterned blocks of data, by teaching
the series of movements corresponding to the pattern to the robot system.

A movement pattern where the Z-Axis position data increases 20mm
per block is given below.

AddressAddressAddressAddress XXXX YYYY ZZZZ WWWW MMMM FFFF SSSS

900 100 150 10 60 2 99 0

901 110 160 15 60 3 99 0

902 110 180 15 60 4 99 0

903 120 180 20 80 5 99 0

This pattern, when started from address 10 with the +20mm
increment (or displacement) in Z-Axis position data for every
additional block, can be developed as follows:

AddressAddressAddressAddress XXXX YYYY ZZZZ WWWW MMMM FFFF SSSS

010 100 150 10 60 2 99 0

011 110 160 15 60 3 99 0

012 110 180 15 60 4 99 0

013 120 180 20 80 5 99 0

014 100 150 30 60 2 99 0

015 110 160 35 60 3 99 0

016 110 180 35 60 4 99 0

017 120 180 40 80 5 99 0

018 100 150 50 60 2 99 0

019 110 160 55 60 3 99 0

020 110 180 55 60 4 99 0

021 120 180 60 80 5 99 0

022 100 150 70 60 2 99 0

023 110 160 75 60 3 99 0

024 110 180 75 60 4 99 0

025 120 180 80 80 5 99 0

EXAMPLEEXAMPLEEXAMPLEEXAMPLE
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The steps for developing these patterned data blocks are described below.

(1) Set the coordinates to “0 (world coordinates).”  Refer to “2.4 Mode
Select Operation.”

(2) Teach to the robot system the original basic series of movements.
At this time, teach the position from which the robot starts the
operation.

(3) Select a mode other than AUTO for the robot.

(4) Press the 
FUNC

HIGH＋
cal

1  keys to display Fig. 12.1, Robot Calculate Mode

screen.  Select ｢1.CALC.｣ by pressing the 
cal

1  key.

(5) When the screen display is as shown in Fig. 12.2, Calculate Mode
screen, select ｢4. PATTERN｣.

(6) Pressing the 
s.ed

4  key ｢4. PATTERN｣ displays the shaded section of
the illustration below.  To display the ｢WORK NUMBER｣ and the

following items on the screen, press the 
up

DOWN  key to scroll.

ＰＡＴＴＥＲＮ  ＣＡＬＣ  ＭＯＤＥ

ＳＴＡＲＴ  ＡＤＤＲＥＳＳ      ００００

ＥＮＤ  ＡＤＤＲＥＳＳ          ００００

ＯＰＥＮ  ＡＤＤＲＥＳＳ        ００００

ＷＯＲＫ  ＮＵＭＢＥＲ            ０００

ＭＯＤＥ  ＳＥＬＥＣＴ            ０００

Ｘ  ＯＦＳＳＥＴ        ００００．０００

Ｙ  ＯＦＳＳＥＴ        ００００．０００

Ｚ  ＯＦＳＳＥＴ        ００００．０００

Ｗ  ＯＦＳＳＥＴ        ００００．０００

    Ｐｕｓｈ  ＥＮＤ  Ｋｅｙ ！！

Fig.12.Fig.12.Fig.12.Fig.12.14141414 PATTERN PATTERN PATTERN PATTERN

(7) Input data.  Inputting method is the same for all the items.

To input,

④ Enter the value to be set.

⑤ Confirm that the data to be set is correct and press the ENTER

key.  The confirming message “ENTER OK?” appears on the
message line and a buzzer sound.

⑥ Confirm again that the value to be set is correct.  Then press the
ENTER  key for the second time.  The data setting has been

completed.

The entry items are described below.

• ｢START ADDRESS｣
Specify the first address of the block the pattern of which
will be developed.  In the case of the example on the
previous page, the address is 900.
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• ｢END ADDRESS｣
Specify the last address of the block the pattern of which
will be developed.  In the case of the example on previous
page, the address is 903.

• ｢OPEN ADDRESS｣
Specify the first address at which the pattern is opened and
developed.  In the case of the example on previous page, the
address is 10.

• ｢WORK NUMBER｣
Specify the number of times the pattern is repeated.  In the
case of the example on previous page, the number is 4.

• ｢MODE SELECT｣
Select a value to select the system parameter used for
display offset.  Currently only “DISPLAY OFFSET 1” is
available.
1: DISPLAY OFFSET 1
2: DISPLAY OFFSET 2
3: DISPLAY OFFSET 3
When a value other than those given above is specified, the
system will use the data for “DISPLAY OFFSET 1” as the
offset data.

• ｢X OFFSET｣
You can specify an offset value (increment or displacement)
on the X-coordinate.  Specify the value when the pattern
has such regular increment/difference along the X-Axis.  In
the case of the example on previous page, the value is 0.

• ｢Y OFFSET｣
You can specify an offset value (increment or displacement)
on the Y-coordinate.  Specify the value when the pattern
has such regular increment/difference along the Y-Axis.  In
the case of the example on previous page, the value is 0.

• ｢Z OFFSET｣
You can specify an offset value (increment or displacement)
on the Z-coordinate.  Specify the value when the pattern
has such regular increment/difference along the Z-Axis.  In
the case of the example on previous page, the value is 20.

• ｢W OFFSET｣
You can specify an offset value (increment or displacement)
on the W-coordinate.  Specify the value when the pattern
has such regular increment/difference along the W-Axis.
In the case of the example on previous page, the value is 0.

(8) Press the END  key.  “Calculate OK?” appears on the message line.

(9) To execute the calculation, press the ENTER  key.  When the
calculation has been completed, “COMPLETED!!” is displayed.

12.212.212.212.2    Offset (OFFSET)Offset (OFFSET)Offset (OFFSET)Offset (OFFSET)
Currently this function is not used for the system.
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12.312.312.312.3    Memory Data (MEMORY)Memory Data (MEMORY)Memory Data (MEMORY)Memory Data (MEMORY)
Currently this function is not used for the system.

12.412.412.412.4    DISPLAY OFFSET Automatic CalculationDISPLAY OFFSET Automatic CalculationDISPLAY OFFSET Automatic CalculationDISPLAY OFFSET Automatic Calculation
Automatically calculates the value for ｢DISP.X＊｣, ｢DISP.Y＊｣, ｢DISP.W
＊｣, and ｢DISP.R＊｣ of the System Parameter, ｢OFFSET｣→｢DISPLAY
OFFSET＊｣ group.  The value for ｢DISP. Z＊｣ is not calculated.

Currently this function is not used for the system.

(1) Set the coordinates to “0 (world coordinates).”  Refer to 2.4, “Mode
Select Operation.”

(2) Teach following two points to the robot.

P1 : Origin point on the display.

P2 : The point which P1 move toward to P2 direction on X
coordinates.

The addresses for P1 and P2 must be serial.  Always teach P1-P2 in this
order.

Y

P1

X

y

x

P2

X-Y : Robot base coordinates

x-y : Coordinates which have point P1

as the origin and P2 direction as

x-Axis coordinates.

Fig.12.Fig.12.Fig.12.Fig.12.15151515 DISPLAY OFFSET DISPLAY OFFSET DISPLAY OFFSET DISPLAY OFFSET

(3) Select a mode other than AUTO for the robot.
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(4) Press the 
FUNC

HIGH＋
cal

1  keys to display Fig.12.1, Robot Calculate Mode

screen.  Select ｢4. DISP｣ by pressing the 
s.ed

4  key, and display
shows as following figure.

ＤＩＳＰ．ＯＦＦ．  ＣＡＬＣ．ＭＯＤＥ
１．ＤＩＳＰＬＡＹ  １
２．ＤＩＳＰＬＡＹ  ２
３．ＤＩＳＰＬＡＹ  ３

Fig.12.Fig.12.Fig.12.Fig.12.16161616 DISP DISP DISP DISP

(5) Select the item which you wish to calculate from the DISPLAY
OFFSET group.

cal

1  : 1. DISPLAY 1
task

2 : 2. DISPLAY 2
mot

3 : 3. DISPLAY 3

(6) Displays the shaded section of the illustration below.  To display
the ｢DISPLAY Y1｣ and the following items on the screen, press the
up

DOWN  key to scroll.

ＤＩＳＰ．ＯＦＦ．１ ＣＡＬＣ．ＭＯＤＥ
ＴＥＡＣＨ  ＡＤＤＲＥＳＳ      ００００
ＭＯＤＥ  ＳＥＬＥＣＴ            ０００
ＤＩＳＰＬＡＹ  Ｘ１      ００００．００
ＤＩＳＰＬＡＹ  Ｙ１      ００００．００
ＤＩＳＰＬＡＹ  Ｚ１      ００００．００
ＤＩＳＰＬＡＹ  Ｗ１      ００００．００
ＤＩＳＰＬＡＹ  Ｒ１      ００００．００
    Ｐｕｓｈ  ＥＮＤ  Ｋｅｙ！！

Fig.12.Fig.12.Fig.12.Fig.12.17171717 DISPLAY DISPLAY DISPLAY DISPLAY

Following items are for System Parameter data display.  Changing
the data on the screen will be ignored.  Refer to 19.3, “OFFSET” for
details.

• ｢DISPLAY X1｣

Displays the System Parameter, ｢OFFSET｣→｢DISPLAY
OFFSET1｣→｢DISP.X1｣.  After the automatic calculation, the
calculated value for ｢DISPLAY X1｣ is rewritten and displayed
on the screen.

• ｢DISPLAY Y1｣

Displays the System Parameter, ｢OFFSET｣→｢DISPLAY
OFFSET1｣→｢DISP.Y1｣.  After the automatic calculation, the
calculated value for ｢DISPLAY Y1｣ is rewritten and displayed
on the screen.
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• ｢DISPLAY Z1｣

Displays the System Parameter, ｢OFFSET｣→｢DISPLAY
OFFSET1｣→｢DISP.Z1｣.

• ｢DISPLAY W1｣

Displays the System Parameter, ｢OFFSET｣→｢DISPLAY
OFFSET1｣→｢DISP.W1｣.  After the automatic calculation, the
calculated value for ｢DISPLAY W1｣ is rewritten and displayed
on the screen.

• ｢DISPLAY R1｣

Displays the System Parameter ｢OFFSET｣→｢DISPLAY
OFFSET1｣ →｢DISP.R1｣.  After the automatic operation, the
calculated value for ｢DISPLAY R1｣ is rewritten and displayed
on the screen.

(7) Input data.  Inputting method is the same for all the items.

To input,

① Enter the value to be set.

② Confirm that the data to be set is correct and press the ENTER

key.  The confirming message “ENTER OK?” appears on the
message line and a buzzer sound.

③ Confirm again that the value to be set is correct.  Then press the
ENTER  key for the second time.  The data setting has been

completed.

The entry items are described below.

• ｢TEACH ADDRESS｣
Specify the position data address for taught position P1.

• ｢MODE SELECT｣
Not used.  Specify “0” for this value.

(8) Press the END  key.  “Calculate OK?” appears on the message line.

(9) To execute the calculation, press the ENTER  key.  When the
calculation has been completed, “COMPLETED!!” is displayed.

12.512.512.512.5    Setting Servo Parameters (SERVO)Setting Servo Parameters (SERVO)Setting Servo Parameters (SERVO)Setting Servo Parameters (SERVO)
Servo parameters are properly adjusted before shipment according to the
unit to be controlled.  However, if the motor emits abnormal noise or
hunting occurs during positioning operation after the shipment, readjust
the parameters.  The steps to readjust the parameters are as follows:

(1) Set the coordinates to “0 (world coordinates).”  Refer to 2.4, “Mode
Select Operation.”

(2) Press the 
FUNC

HIGH +
cal

1  keys to set the Teach Pendant in KEY-IN mode.
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(3) Pressing the 
p.ed

5  key ｢5. SERVO｣ displays the following on the
screen:

ＳＥＲＶＯ  ＰＡＲＡＭ．ＴＵＮＥ
１．Ａ  ＰＡＲＡＭ  ２．Ｂ  ＰＡＲＡＭ
３．Ｚ  ＰＡＲＡＭ  ４．Ｗ  ＰＡＲＡＭ
５．Ｒ  ＰＡＲＡＭ  ６．Ｃ  ＰＡＲＡＭ

Fig.12.Fig.12.Fig.12.Fig.12.18181818 SERVO SERVO SERVO SERVO

(4) Press the numeric key corresponding to the parameter you want to
adjust.

cal

1 : “A PARAME”: A (X)-Axis
task

2 : “B PARAME”: B (Y)-Axis
mot

3 : “Z PARAME”: Z-Axis
s.ed

4 : “W PARAME”: W-Axis
p.ed

5 : “R PARAME”: R-Axis
home

6 : “C PARAME”: C-Axis

If the operation above is attempted in a mode other than KEY-IN,
the message “Mode Error” appears and the input will be ignored.

(5) Then, the shaded portion of the illustration below appears on the
screen.  To display the ｢Sync. Time｣ and the following items on

the screen, press the 
up

DOWN  key to scroll.  Here, A (X)-Axis screen is
described as an example.

Ａ（Ｘ）  ＳＥＲＶＯ  ＰＡＲＡＭＥＴＥＲ

Ｍｏｔｏｒ  Ｃｏｄｅ              ０７２

Ｅｎｃ．  Ｐｕｌｓｅ              ０１２

Ｅｎｃ．  Ｔｙｐｅ                ００１

Ｓｙｎｃ．  Ｔｉｍｅ              ００２

Ｆｕｎｃ  ０                      ０００

Ｋｐ        （ｒａｄ／ｓ）        ０２５

Ｋｆｆ      （％）                ０００

Ｋｖｐ      （Ｈｚ）            ０１００

Ｔｖｉ      （ｍｓｅｃ)         ００２０

ＴＰＣＭ    （ｍｓｅｃ）          ０００

ＦＬＰＦ    （Ｈｚ）              ９９０

ＩＣＭＬＰＦ（Ｈｚ）              ４５０

ＩＣＭＢＥＦ（Ｈｚ）              ９９０

ＯＶＦＤＡＴ（ｐｌｕｓｅ）    ００２５６

Ｉｎ  Ｐｏｓ（ｐｌｕｓｅ）    ０００１６

ＳＩＬＩＭ                        １２０

Ａｌａｒｍ                      ００００

Ｃｐｕ  Ｖｅｒ．              ０４１１０

Ａｍｐ  Ｃｏｄｅ                  ００４

ＥｘＰａｎｓｉｏｎ  ５        ０００００

ＥｘＰａｎｓｉｏｎ  ４        ０００００

ＥｘＰａｎｓｉｏｎ  ３        ０００００

ＥｘＰａｎｓｉｏｎ  ２        ０００００

ＥｘＰａｎｓｉｏｎ  １        ０００００

Fig.12.Fig.12.Fig.12.Fig.12.19191919 SERVO PARAMETER SERVO PARAMETER SERVO PARAMETER SERVO PARAMETER
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(6) Input data.  Inputting method is the same for all the items.

To input,

① Enter the value to be set.

② Confirm that the data to be set is correct and press the ENTER

key.  The confirming message “ENTER OK?” appears on the
message line and a buzzer sound.

③ Confirm again that the value to be set is correct.  Then press the
ENTER  key for the second time.  The data setting has been

completed

The entry items and the outlined description are given below.  For
details, refer to separated volume, “Robot Controller User’s Guide”
of the controlling devices you are using.

Table 12.Table 12.Table 12.Table 12.1111 SERVO Parameters SERVO Parameters SERVO Parameters SERVO Parameters

ParameterParameterParameterParameter
StandardStandardStandardStandard

ValueValueValueValue
DescriptionDescriptionDescriptionDescription ReplacementReplacementReplacementReplacement

Motor Code
Motor code

(Refer to APPENDIX D “Motor Code.”)
No allowed

basically

Enc.Pulse 012 Sensor division number code Not allowed

Enc.Type 001 Sensor type code Not allowed

Sync.Time 002 Synchronous frame cycle Not allowed

Func0 000
Servo amplifier/driver function

select bit
Allowed

Kp(rad/s) 025 Position loop gain Allowed

Kff(％) 000 Feed forward gain Allowed

Kvp(Hz) 0100 Speed loop proportional gain Allowed

Tvi(msec) 0020 Speed loop integration constant Allowed

TPCM(msec) 0000
Position command low-pass filter

constant
Allowed

FLPF(Hz) 990 Feed forward pass filter Allowed

ICMLPF(Hz) 450 Current command low-pass filter Allowed

ICMBEF(Hz) 990 Current command notch filter Allowed

OVFDAT(pulse) 00256
Position deviation over setting

value
Allowed

In Pos(pulse) 00012 In-position setting value Allowed

SILIM 120 Sequence current limit Allowed

Alarm Not used Not allowed

Cpu Ver. CPU version Not allowed

Amp Code Amplifier capacity code Not allowed

IILMF(%) 00000 Normal revolution current limit Allowed

IILMR(%) 00000 Reversed revolution current limit Allowed

Expansion3 00000 Not used Allowed

Expansion2 00000 Not used Allowed

Expansion1 00000 Not used Allowed

(7) Press the END  key.   The message “Servo Tune OK?” appears.

(8) To execute the calculation, press the ENTER  key.  When the
calculation has been completed, “COMPLETED!!” is displayed.

When initializing the system data, it also initialize the servo parameters.
(Refer to Chapter 21, “Initializing System Data.”)



CHAPTER 12 AUTOMATIC CREATION OF POSITION DATA & PARAMETERS

12-19

12.612.612.612.6    Expanded Zone Assignment (BP/ZONE)Expanded Zone Assignment (BP/ZONE)Expanded Zone Assignment (BP/ZONE)Expanded Zone Assignment (BP/ZONE)
The data specified here are valid only when an expanded interface i is used.
The data are used to assign outputs to the remote register of the expanded
interface.  Total maximum eight points are added for the A, B (X, Y)-Axes
area output ii and the base position output iii.

(1) Set the coordinate to “0 (world coordinates)” (Refer to 2.4, “Mode
Select Operation.”)

(2) Select a mode other than AUTO.

(3) Press the 
FUNC

HIGH＋
cal

1  keys to display Fig.12.1, Robot Calculate Mode
screen.  Select ｢6. BP/ZONE｣ on the screen when the screen

display is as shown in Fig.12.1.  Pressing the 
home

6  key ｢6.
BP/ZONE｣ displays the shaded section of the illustration below.
To display the ｢7. ZONE 7…..｣ and the following items on the

screen, press the 
up

DOWN  key to scroll.

ＥＸＴ．  ＺＯＮＥ／ＢＰ  ＡＳＳＩＧＮ
１．ＺＯＮＥ  １    ２．ＺＯＮＥ  ２
３．ＺＯＮＥ  ３    ４．ＺＯＮＥ  ４
５．ＺＯＮＥ  ５    ６．ＺＯＮＥ  ６
７．ＺＯＮＥ  ７    ８．ＺＯＮＥ  ８
９．ＩＮＩＴＩＡＬＩＺＥ

Fig.12.Fig.12.Fig.12.Fig.12.20202020 BP/SERVO BP/SERVO BP/SERVO BP/SERVO

(4) Press the numeric key corresponding to the function you wish to use.

cal

1 : ZONE 1
task

2 : ZONE 2

mot

3 : ZONE 3
s.ed

4 : ZONE 4

p.ed

5 : ZONE 5
home

6 : ZONE 6
s.g

7 : ZONE 7
s.p

8 : ZONE 8
key

9 : INITIALIZE

                                                  
i : This function becomes valid when you specify either "CC-Link" or "Device-Net" as the I/O type in the

system configuration mode.  The expanded interface allows reading and writing of position data and

system data.  For details, refer to the operation manuals of the individual interfaces.
ii : Refer to the System Parameter, ｢SET-UP｣→｢EXPANSION A｣→｢Base Pos Addr*｣.
iii : Refer to the System Parameter, ｢SET-UP｣→｢EXPANSION B｣→｢AREA AX｣, ｢AREA BY｣.
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(5) When one of the numeric keys 
cal

1  to 
s.p

8  is pressed, the shaded
portion of the illustration below appears.  To display the ｢LOWER

(ZONE)｣ and the following items on the screen, press the 
up

DOWN  key
to scroll.  Here, the case of ｢ZONE 1｣ is described as an example.

ＥＸＴ．  ＺＯＮＥ／ＢＰ  １
ＯＵＴ  ＴＹＰＥ  ［ ＮＯＴ  ＵＳＥ  ］
ＡＸＩＳ  （ＺＯＮＥ）   ［ Ａ（Ｘ） ］
ＵＰＰＥＲ（ＺＯＮＥ） ００００．０００
ＬＯＷＥＲ（ＺＯＮＥ） ００００．０００
ＢＳ  ＡＤＤＲ  （ＢＰ）       ００００
ＢＳ  ＰＬＵＳＥ（ＢＰ）       ００００
    Ｐｕｓｈ  ＥＮＤ  Ｋｅｙ！！

Fig. 12. Fig. 12. Fig. 12. Fig. 12. 21212121 EXT ZONE/BP1 EXT ZONE/BP1 EXT ZONE/BP1 EXT ZONE/BP1

(6) When ｢EXT. ZONE/BP1｣ is displayed, specify ZONE data for
desired items.

For ｢OUT TYPE｣ and ｢AXIS (ZONE)｣, press the 
io

SEL  key to select
the value.  For other items, steps for data input is following.

① Enter the value to be set.

② Confirm that the data to be set is correct and press the ENTER

key.  The confirming message ｢ENTER OK?｣ appears on the
message line with a buzzer sound

③ Confirm again that the value to be set is correct.  Then press the
ENTER  key for the second time.  The data setting has been

completed.

The entry items are described below.

• ｢OUT TYPE｣

Specifies the type of output signal using ZONE/BP.  Select one of
the following:
BASE POS : Outputs base position signal.
ZONE : Outputs ZONE signal.
NOT USE : Not used

• ｢AXIS (ZONE)｣

Use this item when the ZONE signal is selected in the above step.
Specify the output axis.

• ｢UPPER (ZONE)｣

Use this item when the ZONE signal is used.  Specify the upper
limit value.

• ｢LOWER (ZONE)｣

Use this item when the ZONE signal is used in the above step.
Specify the lower limit value.

• ｢BS ADDR (BP)｣

Use this item when the BASE POS signal is used.

• ｢BS PULSE (BP)｣

Use this item when the BASE POS signal is used.



CHAPTER 12 AUTOMATIC CREATION OF POSITION DATA & PARAMETERS

12-21

(7) When you press the 
key

9  key (｢9. INITIALIZE｣) on the Fig.12.20,
BP/SERVO screen, “ZONE/BP INIT OK?” appears on the message
line.  To initialize all of the data set for the above items, press the

ENTER  key.  For each of the following items, “0” is written.

12.712.712.712.7    Error Messages in Automatic Calculate ModeError Messages in Automatic Calculate ModeError Messages in Automatic Calculate ModeError Messages in Automatic Calculate Mode
Table 12.Table 12.Table 12.Table 12.2222 Error Messages in Automatic Calculation Mode (Robot Calculate) Error Messages in Automatic Calculation Mode (Robot Calculate) Error Messages in Automatic Calculation Mode (Robot Calculate) Error Messages in Automatic Calculation Mode (Robot Calculate)

Error MessageError MessageError MessageError Message Possible CausePossible CausePossible CausePossible Cause Action to TakeAction to TakeAction to TakeAction to Take

P1-P2 Length Error Distance between P1 and P2 is too short. Teach again.

P1-P3 Length Error Distance between P1 and P3 is too short. Teach again.

R-Offset Data Error Rotary-offset value has been abnormal. Teach again.

Initial Data Error Initial data is abnormal. Initialize again.

Teaching Data Error Teaching data is abnormal. Teach again.

Address Error Address is abnormal. -

Mode Error
The selected mode is not KEY-IN, TEACH,

nor CHECK mode.
Change the mode.

Axis Not Used
The setting for the axis, for which

calculation is made, is “NOT USED.”
Specify the proper

value.

Incompleted!! Normal calculation is not possible.

Check if the set data

and teaching points are

appropriate.

Then, specify correct

data or teach again.
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CHAPTER 13CHAPTER 13CHAPTER 13CHAPTER 13    Memory CardMemory CardMemory CardMemory Card

As a medium to store information in the controller, an optional memory card
can be used.  This chapter explains how to use memory cards and the
commands.

13.113.113.113.1    Selecting the FunctionSelecting the FunctionSelecting the FunctionSelecting the Function

To select the memory card function, press the 
FUNC

HIGH＋
m.c

M.OUT  keys.  The display
as shown below appears on the screen.

ＭＥＭＯＲＹ　ＣＡＲＤ

１．ＡＬＬ－ＬＯＡＤ ３．ＥＤＩＴ
２．ＡＬＬ－ＳＡＶＥ ４．ＵＴＩＬ
５．ＶＥＲＩＦＹ

Fig.13.Fig.13.Fig.13.Fig.13.1111 Memory Card Memory Card Memory Card Memory Card

13.213.213.213.2    Basic OperationBasic OperationBasic OperationBasic Operation
(1) To select an item, use the numeric key corresponding to the item.

(2) Characters in the [  ] can be changed by using the 
io

SEL  key or
numeric keys.

(3) File names are seven-digit numbers.  Use these seven-digit
numbers to specify or display file names.

(4) Command execution with no memory card inserted in the controller
causes an error.

Files on a memory card are managed in a similar way as those on floppy
discs used for personal computers.  Therefore, be sure to format a NEW
memory card prior to use.
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13.313.313.313.3    File Name ListFile Name ListFile Name ListFile Name List
When saving information, you have to specify a name for the file using
numbers to save it under the name.  The valid range of file names under
which you can save your files is 0000001 to 9999999.

However, 1234500 up to 1234599 are reserved for the system to use in the
ALL-LOAD mode or ALL-SAVE mode.

The file name allocation is as shown below.

Table 13.Table 13.Table 13.Table 13.1111 File Name Allocation File Name Allocation File Name Allocation File Name Allocation

AllocationAllocationAllocationAllocation
File NameFile NameFile NameFile Name

AreaAreaAreaArea DescriptionDescriptionDescriptionDescription

0000001

：     File area for users

1234499     

1234500

：     Not used.

1234509

1234510 Robot 1 position data

1234511 Robot 1 system data（SG,SP）

1234512 Robot 1 servo parameter

1234513

：     Not used.

1234519

1234520 Robot 2 position data

1234521 Robot 2 system data（SG,SP）

1234522 Robot 2 servo parameter

1234523

： System reserved     Not used.

1234529 file area

1234530 Robot 3 position data

1234531 Robot 3 system data（SG,SP）

1234532 Robot 3 servo parameter

1234533

：     Not used.

1234539

1234540 Robot 4 position data

1234541 Robot 4 system data（SG,SP）

1234542 Robot 4 servo parameter

1234543

：     Not used.

1234599

1234600

：

：    File area for users

：        

9999999



CHAPTER 13 MEMORY CARD

13-3

13.413.413.413.4    ALL-LOAD ModeALL-LOAD ModeALL-LOAD ModeALL-LOAD Mode（（（（MEMCARD MEMCARD MEMCARD MEMCARD →→→→ ROBOT ROBOT ROBOT ROBOT））））
In this mode, the system loads all the system data, servo parameters, and
position data from 0 to 999 (for standard model) to the robot controller.

Use this mode to load data, which have been saved on the memory card by
using the ALL-SAVE mode (refer to 13.5, “ALL-SAVE Mode (ROBOT→
MEMCARD)” below), to the robot controller.  The files to be loaded are
1234500 to 1234599.  If the files saved in the ALL-SAVE mode are of wrong
type, or there are missed files, an error is caused.

(1) When the screen display is as shown in Fig.13.1, Memory Card

screen, select the 
cal

1  key ｢1. ALL-LOAD｣.  The display changes
as follows and a buzzer sounds.

ＬＯＡＤ　ＭＥＭＯＲＹ　ＣＡＲＤ

ＭＥＭＣＡＲＤ　＞＞　ＲＯＢＯＴ

ＡＬＬ－ＬＯＡＤ　ＯＫ　？

Fig.13.Fig.13.Fig.13.Fig.13.2222    ALL-LOADALL-LOADALL-LOADALL-LOAD

(2) Then, press the ENTER  key to start the loading operation.  When
the all the data have been normally loaded, “COMPLETED!!” is
displayed and the screen goes back to the Memory Card screen
shown in Fig.13.1.

13.513.513.513.5    ALL-SAVE ModeALL-SAVE ModeALL-SAVE ModeALL-SAVE Mode（（（（ROBOT ROBOT ROBOT ROBOT →→→→ MEMCARD) MEMCARD) MEMCARD) MEMCARD)
In this mode, all the system data, servo parameters, and position data from
0 to 999 (as standard) are saved.

The information retained in the robot controller is saved onto the memory
card.  The pieces of the information are saved in the respective locations
reserved for the system as described in the previous section 13.3, “File
Name List.”

(1) When the screen display is as shown in Fig.13.1, Memory Card

screen, select the 
task

2  key ｢2. ALL-SAVE｣.  The display changes as
shown below and a buzzer sounds.

ＳＡＶＥ　ＭＥＭＯＲＹ　ＣＡＲＤ

ＲＯＢＯＴ　＞＞　ＭＥＭＣＡＲＤ

ＡＬＬ－ＳＡＶＥ　ＯＫ　？

Fig.13.Fig.13.Fig.13.Fig.13.3333    ALL-SAVEALL-SAVEALL-SAVEALL-SAVE

(2) Then, press the ENTER  key to start saving.  When all the data
have been normally saved, “COMPLETED!!” is displayed and the
screen goes back to the Memory Card screen as shown in Fig.13.1.
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13.613.613.613.6    EDIT ModeEDIT ModeEDIT ModeEDIT Mode
In this mode, reading, writing, or deleting files saved on the memory card is
possible.

When the screen display is as shown in Fig.13.1, Memory Card screen,

select the 
mot

3  key ｢3. EDIT｣.  The display changes as shown below.

ＦＩＬＥ　ＥＤＩＴ

１．ＦＩＬＥ　２．ＬＯＡＤ  ３．ＳＡＶＥ
４．ＣＯＰＹ　５．ＤＥＬ　　６．ＤＵＭＰ

７．ＦＩＮＤ

Fig.13.Fig.13.Fig.13.Fig.13.4444    EDITEDITEDITEDIT

13.6.113.6.113.6.113.6.1    FILE CommandFILE CommandFILE CommandFILE Command

With this command, files that are currently saved on the memory card are

displayed.  Press the 
cal

1  ｢1. FILE｣ key.  The display changes as shown
below.

ＦＩＬＥＳ

ＦＩＬＥＳ　ＴＹＰＥ

         ［Ｐｏｓｉｔｉｏｎ　Ｄａｔａ］
  Ｐｕｓｈ  ＥＮＤ  Ｋｅｙ　！！

Fig.13.Fig.13.Fig.13.Fig.13.5555    FILEFILEFILEFILE

(1) Use the 
io

SEL  key or the numeric key to select the desired type of
files.

＊

0 : Position Data
cal

1 : System Data

task

2 : Memory Data
mot

3 : ALL

s.ed

4 : Servo Param
p.ed

5 : Option Data

Optional functions and sequences vary depending on the model.  When
such optional functions and/or sequences are added, additional file types are
included accordingly.

(2) “Files Type OK?” is displayed with a buzzer sound.  Then, press the
ENTER  key.  The names of the files that have been saved are

displayed.

１２３４５６０  Ｐｏｓ　００２４００４

１２３４５６１  Ｓｙｓ　００００８３６

File name File type File size

Fig.13.Fig.13.Fig.13.Fig.13.6666 Memory Card Display Memory Card Display Memory Card Display Memory Card Display
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The file types are described below.

Pos : Position data
Sys : System data (data for the System Generation and the

System Parameter)
Srvo : Servo parameters
Opt : Optional data
Main : Main program *)
Sub : Sub-program *)
Hand : Hand program *)
Time : Timer data *)
*) when HARL-U1 i is used

(3) When there are many files following those currently on display,
press any key to display the rest of the files in sequence page by
page.

(4) When all the files have been displayed, “COMPLETED!!” appears
and the screen goes back to the FILE screen shown in Fig. 13.5.

13.6.213.6.213.6.213.6.2    LOAD CommandLOAD CommandLOAD CommandLOAD Command

With this command, specified files are loaded to the controller.

When the screen display is as shown in Fig.13.4, EDIT screen, select the
task

2  key ｢2. LOAD｣.  The display changes as shown below.

ＦＩＬＥ　ＬＯＡＤ

ＦＩＬＥ　ＮＡＭＥ      １２３４５６１
ＳＴＡＲＴ　ＡＤＤＲ    ０００００００
  Ｐｕｓｈ  ＥＮＤ  Ｋｅｙ  ！！

Fig.13.Fig.13.Fig.13.Fig.13.7777    FILE LOADFILE LOADFILE LOADFILE LOAD

(1) Specify a file name in the space for FILE NAME.

① Enter the file name in the space next to FILE NAME.
② Confirm that the entered file name (specified data) is correct.

Then, press the ENTER  key.  The message “ENTER OK?” is
displayed with a buzzer sound.

③ Confirm again that the file name (specified data) is correct.

Then press the ENTER  key again to set the data.

                                                  
i: A simplified robot control programming language developed by our company.  For more information, refer

to separated volume,"HARL-U1 Operation Manual.”
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(2) Specify a value for ｢START ADDRESS｣ for loading the file.
However, the loading steps are different depending on the file type.
When a file is saved, the file type is determined.

• Pos: When the file is a position data file
Specify addresses of the robot, to which the position data of the
saved file is to be loaded.  The steps to specify the start address
are the same as those for ｢FILE NAME｣.   When the start
address specified for ｢START ADDR｣ is within the address
range i assigned to the robot, the position data are loaded to the
specified addresses of the robot.
When the number of position data to be loaded is more than the
number of the specified addresses of the robot, the position data
are loaded up to the maximum address limit assigned to the
robot.
When an address outside the address range is specified for
｢START ADDR｣, the position data are loaded to addresses saved
on the memory card.  The addresses saved on the memory card
can be displayed with DUMP command.  (Refer to 13.6.6,
“DUMP Command.”)

• Sys: When the file is a system data file
All the system data are loaded.
This operation is skipped because specifying the range is not
required.

• Mem: When the file is a memory data file
Currently this function is not used for this system.

• Srvo: When the file is a servo parameter file
Servo parameters are loaded.
This operation is skipped because specifying the range is not
required.

• Opt: When the file is an optional data file
Currently this function is not supported.

(3) Press the END  key.  The message “File Load OK?” appears.  To

execute the LOAD command, press the ENTER  key.

When the loading has been successfully completed,
“COMPLETED!!” is displayed.  Then, the screen goes back to the
screen shown in Fig. 13.7, FILE LOAD.

                                                  
i: Specified by the System Generation, ｢LIMIT｣→｢ADDRESS MAX｣→｢ADDRESS MAX｣.
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13.6.313.6.313.6.313.6.3    SAVE CommandSAVE CommandSAVE CommandSAVE Command

Use this command to save a specified information onto the memory card.

When the screen display is as shown in Fig.13.4, EDIT screen, select the
mot

3  key ｢3. SAVE｣.  The shaded portion of the illustration shown below
appears.  To display the ｢STOP ADDR｣ and the following items on the

screen, press the 
up

DOWN  key to scroll.

ＦＩＬＥ　ＳＡＶＥ

ＴＹＰＥ　  ［Ｐｏｓｉｔｉｏｎ Ｄａｔａ］
ＦＩＬＥ　ＮＡＭＥ        １２３４５６１
ＳＴＡＲＴ　ＡＤＤＲ      ０００００００
ＳＴＯＰ　ＡＤＤＲ　　    ０００００００
  Ｐｕｓｈ　ＥＮＤ  Ｋｅｙ  ！！

FigFigFigFig....13.13.13.13.8888    FILE SAVEFILE SAVEFILE SAVEFILE SAVE

(1) Specify the type (｢TYPE｣) of the file to be saved by using the 
io

SEL

key or numeric keys.

＊

0 : Position Data
cal

1 : System Data

task

2 : Memory Data
mot

3 : Servo Param

s.ed

4 : Option Data

When optional functions and/or sequences are added, such additional file
types are included accordingly.

(2) Specify a file name in the space for ｢FILE NAME｣.

① Enter the file name in the space next to ｢FILE NAME｣.
However, do not use 1234500 to 1234599, as they are the
reserved file names for the system.

② Confirm that the entered file name (specified data) is correct.

Then, press the ENTER  key.  The message “ENTER OK?” is
displayed on the message line with a buzzer sound.

③ Confirm again that the file name (specified data) is correct.

Then press the ENTER  key again to set the data.
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(3) Specify the range of the file to be saved.  However, the steps to save
the range are different depending on the file type.

• Pos: When the file is a position data file

Specify an address in the space for ｢START ADDR｣ from which
saving process starts, and a stop address for ｢STOP ADDR｣ at
which the saving process ends.
The steps to specify for ｢START ADDRESS｣ and ｢STOP
ADDRESS｣ are the same as those for ｢FILE NAME｣.
The start address, where the first data to be saved are located,
will be written in the position data file as the 4-byte header of the
file, leading the position data.

• Sys: When the file is a system data file
All the system data are saved.
No need to specify the range.  This operation is skipped because
specifying the range is not required.

• Mem: When the file is a memory data file
Currently this function is not used for this system.

• Srvo: When the file is a servo parameter file
Servo parameters are saved.
No need to specify the range.  This operation is skipped because
specifying the value is not required.

• Opt: When the file is an optional data file
Currently this function is not used for this system.

(4) Press the END  key.  The message “File Save OK?” appears.  To

execute the SAVE command, press the ENTER
 key.  When the

saving has been successfully completed, “COMPLETED!!” is
displayed.  Then, the screen goes back to the screen shown in
Fig.13.8, FILE SAVE.

13.6.413.6.413.6.413.6.4    COPY CommandCOPY CommandCOPY CommandCOPY Command

With this command, a file on the memory card can be copied and stored as
another file on the memory card.  When the screen display is as shown in

Fig.13.4, EDIT screen, select the 
s.ed

4  key ｢4. COPY｣.  The display changes
as shown below.

ＦＩＬＥ　ＣＯＰＹ

ＳＯＵＲＣＥ　ＮＡＭＥ    ０００００００
ＤＥＳＴ．　ＮＡＭＥ      ０００００００
  Ｐｕｓｈ  ＥＮＤ  Ｋｅｙ  ！！

FigFigFigFig....13.13.13.13.9999    FILE COPYFILE COPYFILE COPYFILE COPY
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(1) Specify the name of a file to be copied in the space for ｢SOURCE
NAME｣.

① Enter the file name.
② Confirm that the entered file name (specified data) is correct.

Then, press the ENTER  key.  The message “ENTER OK?” is
displayed on the message line with a buzzer sound.

③ Confirm again that the file name (specified data) is correct.

Then press the ENTER  key again to set the data.

(2) Enter a name for the duplicate file in the space for ｢DEST. NAME｣.
The steps to specify the name are the same as those for ｢FILE
NAME｣.  The type of the destination file is always the same as that
of the source file.

(3) Press the END  key.  The message “File Copy OK?” appears.  To

execute the COPY command, press the ENTER  key.  When the
copying has been successfully completed, “COMPLETED!!” is
displayed.  Then, the screen goes back to the screen shown in
Fig.13.9, FILE COPY.

13.6.513.6.513.6.513.6.5    DELETE CommandDELETE CommandDELETE CommandDELETE Command

This command deletes a specified file.  Select the 
p.ed

5  key ｢5. DEL｣ on the
EDIT screen, shown in Fig.13.4.  The following display appears:

ＦＩＬＥ　ＤＥＬＥＴＥ

ＦＩＬＥ　ＮＡＭＥ　　  ０００００００

  Ｐｕｓｈ  ＥＮＤ  Ｋｅｙ  ！！

FigFigFigFig....13.13.13.13.10101010    FILE FILE FILE FILE DELETEDELETEDELETEDELETE

(1) Specify the file name in the space next to ｢FILE NAME｣.

① Enter the file name.
② Confirm that the entered file name (specified data) is correct.

Then, press the ENTER
 key.  The message “ENTER OK?” is

displayed on the message line with a buzzer sound.
③ Confirm again that the file name (specified data) is correct.

Then press ENTER  key again to set the data.

(2) Press the END
 key.  The message “File Delete OK?” appears.  To

execute the DELETE command, press the ENTER  key.  When the
deleting has been successfully completed, “COMPLETED!!” is
displayed.  Then, the screen goes back to the screen shown in
Fig.13.10, FILE DELETE.
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13.6.613.6.613.6.613.6.6    DUMP CommandDUMP CommandDUMP CommandDUMP Command

With this command, you can see the HEX code list (in hexadecimal digit) of
the file that is saved on the memory card.  A position data file has a 4-byte
header that indicates the start address of the file.  The DUMP command
allows you to check the address from which the file has been saved.

Select the 
home

6  key ｢6. DUMP｣ on the EDIT screen, shown in Fig.13.4.
The following display appears:

ＦＩＬＥ　ＤＵＭＰ

ＦＩＬＥ　ＮＡＭＥ　　  ０００００００

  Ｐｕｓｈ  ＥＮＤ  Ｋｅｙ  ！！

FigFigFigFig....13.13.13.13.11111111    FILE FILE FILE FILE DUMPDUMPDUMPDUMP

(1) Specify a file name in the space next to ｢FILE NAME｣.

① Enter the file name.
② Confirm that the entered file name (specified data) is correct.

Then, press the ENTER  key.  The message “ENTER OK?” is
displayed on the message line with a buzzer sound.

③ Confirm again that the file name (specified data) is correct.

Then press the ENTER  key again to set the data.

(2) Press the END  key.  The message “File Dump OK?” appears.  Press

the ENTER  key, then the HEX codes of the file are displayed as
shown below.

００  ００  ００  ００  ００  ００  ２７
１０  ００  ００  ００  ００  ００  ００
００  ００  ００  ００  ００  ００  ０１
６３  ００  ００  ００  ００  ２８  ７３

Fig.13.Fig.13.Fig.13.Fig.13.12121212 HEX Code Display HEX Code Display HEX Code Display HEX Code Display

(3) Press any key to display the following pages in sequence.

(4) When all the pages have been displayed, “COMPLETED!!” appears.
Then, the screen goes back to the screen shown in Fig.13.11 FILE
DUMP.
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13.6.713.6.713.6.713.6.7    FIND CommandFIND CommandFIND CommandFIND Command

To check if a specified file exists on the memory card, use this command.
This command helps you easily locate a certain file among many files.

Select the 
s.g

7  key ｢7. FIND｣ on the EDIT screen, shown in Fig.13.4.  The
following display appears;

ＦＩＬＥ　ＦＩＮＤ

ＦＩＬＥ　ＮＡＭＥ　　  １２３４５６０

  Ｐｕｓｈ  ＥＮＤ  Ｋｅｙ  ！！

Fig.13.Fig.13.Fig.13.Fig.13.13131313 FILE FIND FILE FIND FILE FIND FILE FIND

(1) Specify a file name in the space next to ｢FILE NAME｣.

① Enter the file name.
② Confirm that the entered file name (specified data) is correct.

Then, press the ENTER  key.  The message “ENTER OK?” is
displayed on the message line with a buzzer sound.

③ Confirm again that the file name (specified data) is correct.

Then press the ENTER  key again to set the data.

(2) Press the END  key.  The message “File Find OK?” appears.  Press

the ENTER  key, then the information of the file, the name, size and
type are displayed.

ＦＩＬＥ　ＩＮＦＯＭＡＴＩＯＮ

１２３４５６０　ＰＯＳ　００２４００４

Fig.13.Fig.13.Fig.13.Fig.13.14141414 File Information File Information File Information File Information

(3) Pressing any key brings the screen back to the Fig.13.13, FILE
FIND screen after displaying the message “COMPLETED!!”
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13.713.713.713.7    Card Utility Mode (UTIL)Card Utility Mode (UTIL)Card Utility Mode (UTIL)Card Utility Mode (UTIL)

On the Memory Card screen shown in Fig.13.1, select the 
s.ed

4  key ｢4.
UTIL｣.  The display changes as follows:

ＣＡＲＤ　ＵＴＩＬＩＴＹ

１．ＩＮＦＯ　　　　２．ＣＨＥＣＫ

３．ＢＡＣＫＵＰ　　４．ＳＯＲＴ

５．ＦＯＲＭＡＴ

Fig.13.Fig.13.Fig.13.Fig.13.15151515 UTILITY UTILITY UTILITY UTILITY

13.7.113.7.113.7.113.7.1    INFO CommandINFO CommandINFO CommandINFO Command

This command displays the current status of the memory card.  Select the
cal

1  key ｢1. INFO｣ on the UTILITY screen, shown in Fig.13.15.  The
display shown in the next page appears.

ＣＡＲＤ　ＳＩＺＥ　  ００６５５３６
ＦＲＥＥ　ＡＲＥＡ　  ００３８９１２
ＦＩＬＥ　ＳＩＺＥ　  ０００００３９
ＦＲＥＥ　ＦＩＬＥ　  ０００００３７

CARD SIZE : Total card size（byte）
FREE AREA : Lest of data area（byte）
FILE SIZE : Total file number which is possible to save
FREE FILE : Lest of file number which is possible to save

Fig.13.Fig.13.Fig.13.Fig.13.16161616 INFO INFO INFO INFO

Pressing any key brings the screen back to the Fig.13.15, UTILITY screen
after displaying the message “COMPLETED!!”
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13.7.213.7.213.7.213.7.2    CHECK CommandCHECK CommandCHECK CommandCHECK Command

With this command, data on the memory card can be checked.

Select the 
task

2  key ｢2. CHECK｣ on the UTILITY screen, shown in
Fig.13.15.  The message “MEMCARD CHECK OK?” appears.

Press the ENTER  key to execute the following tests:

 ｢FORMAT TEST｣

The system checks if the characters “HIRATA-1” are included at the
starting section of the card.

 ｢FAT i TEST｣

The system checks whether the contents of the two FATs (the
original FAT and the backup FAT) are identical.

 ｢BCC ii TEST｣

The system checks the BCC in each file.

When all the check tests have been completed normally, the screen goes
back to the Fig.13.15, UTILITY screen after displaying the message
“COMPLETED!!”

If any error is detected, the error message is displayed and is retained until
a key is pressed.

13.7.313.7.313.7.313.7.3    BACKUP CommandBACKUP CommandBACKUP CommandBACKUP Command

Currently, this command is not available.

13.7.413.7.413.7.413.7.4    SORT CommandSORT CommandSORT CommandSORT Command

Use this command to re-arrange the file names on the memory card in
numerical order.  This sorting helps you find files more easily using FILE
command described in 13.6.1, when there are many files.

Select the 
s.ed

4  key ｢4. SORT｣ on the UTILITY screen, shown in Fig.13.15.
The message “FILE SORT OK?” appears.

Press the ENTER  key to execute the SORT command.

When the sorting has been completed normally, the screen goes back to the
Fig.13.15 UTILITY screen after displaying the message “COMPLETED!!”

                                                  
i : FAT stands for "File Allocation Table."  This table shows at which sectors in the medium files are

stored.
ii : BCC stands for "Block Check Character."  This checking character is used to verify data in each file

for correct configuration.
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13.7.513.7.513.7.513.7.5    FORMAT CommandFORMAT CommandFORMAT CommandFORMAT Command

With this command, the memory card is formatted and the number of files
to be held is changed depending on the storage capacity of the card.

Storage capacity

64 KB : 39 files (Total points: 2000)

128 KB : 80 files (Total points: 4000)

256 KB : 160 files (Total points: 8000)

Each value shown in (  ) is the maximum points to be held assuming that
only position data files are saved.

The value varies depending on the storage capacity of the memory card.
Also, the value decreases when system data files and/or servo parameters
are stored on the card.

Select the 
p.ed

5  key ｢5. FORMAT｣ on the UTILITY screen, shown in
Fig.13.15.  The display changes as shown below.

  ＭＥＭ．  ＣＡＲＤ 　ＦＯＲＭＡＴ
  ＶＯＬＵＭＥ        ［　６４ＫＢ］

  ＰＵＳＨ ＥＮＤ ＫＥＹ ！！

Fig.13.Fig.13.Fig.13.Fig.13.17171717 FORMAT FORMAT FORMAT FORMAT

(1) Select and enter a value in the space next to ｢VOLUME｣ by using

the 
io

SEL  key.  Every time the 
io

SEL  key is pressed, the value shown
changes; 64 KB, 128 KB, 256 KB in this sequence.

(2) Press the END  key.  “CARD FORMAT OK?” appears.  To execute

formatting, press the ENTER  key.  It takes approximately 20
seconds to format a 250 KB memory card.

(3) When the formatting has been completed normally, the screen goes
back to the Fig.13.15, UTILITY screen after displaying the message
“COMPLETED!!”
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13.813.813.813.8    VERIFY MODE (VERIFY)VERIFY MODE (VERIFY)VERIFY MODE (VERIFY)VERIFY MODE (VERIFY)
In this mode, data stored on the memory card and those stored in the robot
controller are compared for verification.  On the Memory Card screen

shown in Fig.13.1, select the 
p.ed

5  key ｢5. VERIFY｣.  The display changes
as follows.

ＭＥＭ．ＣＡＲＤ　ＶＥＲＩＦＹ

ＦＩＬＥ　ＮＡＭＥ　　　０００００００

ＰＵＳＨ　ＥＮＤ　ＫＥＹ　！！

Fig.13.Fig.13.Fig.13.Fig.13.18181818 VERIFY VERIFY VERIFY VERIFY

(1) Specify a file name.

① Enter a file name.

② Confirm that the entered file name (specified data) is correct.

Then, press the ENTER  key.  The message “ENTER OK?” is
displayed on the message line with a buzzer sound.

③ Confirm again that the file name (specified data) is correct.

Then press the ENTER
 key again to set the data.

(2) Press the END  key.  “CARD VERIFY OK?” appears on the message
line.

(3) To execute verification, press the ENTER  key.  When the both
contents are identical, “COMPLETED!!” is displayed.  When they
are not identical, “VERIFY ERROR!!” is displayed.

13.913.913.913.9    Error MessageError MessageError MessageError Message
TableTableTableTable    13.13.13.13.2222 Memory Card Error Messages Memory Card Error Messages Memory Card Error Messages Memory Card Error Messages

Possible CausePossible CausePossible CausePossible Cause
Error MessageError MessageError MessageError Message

Recovery ActionRecovery ActionRecovery ActionRecovery Action

Error occurred during writing the check character in

the file.

BCC WRITE ERROR !! Try again to write.  When the error repeats, the

memory card itself has been damaged.  Use another

card.

The system area in the memory card is destroyed.

CARD BCC ERROR Execute the FORMAT command in UTILITY mode.  Refer

to 13.7.5, “FORMAT Command.”
You attempted to save more information than the card

storage capacity.CARD FULL !!

Delete unnecessary files and save again.

No memory card in place.
CARD NOT READY !!

Insert a memory card properly.

Either the independent check character or data in the

file are destroyed.

DATA CHECK ERROR !! Try again to write.  When the error repeats, the

memory card itself has been damaged.  Use another

card.
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Possible CausePossible CausePossible CausePossible Cause
Error MessageError MessageError MessageError Message

Recovery ActionRecovery ActionRecovery ActionRecovery Action

The same file name is specified as the SOURCE and

DESTINATION when copying.

DUPLICATE FILE NAME Change the DESTINATION file name to a different one

from the SOURCE file name.  Refer to 13.6.4, “COPY
Command.”
FAT cannot be written in.

FAT WRITE ERROR !!
Try again to write.  When the error repeats, the

memory card itself has been damaged.  Use another

card.

FAT has been destroyed.

FILE BAD ALLOCATION Execute the FORMAT command in UTILITY mode.  Refer

to 13.7.5, “FORMAT Command.”
The check characters verifying the file information

do not match.

FILE ID ERROR !! Delete the file using the DELETE command.  Refer to

13.6.5, “DELETE Command.”
Delete unnecessary files and try again.

You attempted to store more files than the defined

number of files.  Refer to 13.7.5, “FORMAT Command.”FILE ID FULL !!

Delete unnecessary files and try again.

The check character to verify the file information

cannot be written in.

FILE ID WRITE ERROR Try again to write.  When the error repeats, the

memory card itself has been damaged.  Use another

card.

You attempted to execute the UTILITY command with

files opened.FILE NOT CLOSE

Close all the files that are opened.

The specified file cannot be found.
FILE NOT FOUND !!

Check for the correct file name.

The memory card is not initialized.

FORMAT ERROR !! Execute the FORMAT command in UTILITY mode.  Refer

to 13.7.5, “FORMAT Command.”
This is an error code for extended memory.

NOT ENOUGH MEMORY
Currently not used.

An unexpected error has occurred.

UNDEFINED ERROR !! Re-try the operation.  When the error repeats,

contact your distributor.

You attempted to write with the write-protect switch

turned ON.
WRITE PROTECT !!

Check the information stored on the card.  If

editable, turn OFF the write-protect switch.

The system has failed to compare the file information

for verification.  The memory card may have been

damaged.
VERIFY ERROR !!

Replace the card with a new one.

Other Special ErrorsOther Special ErrorsOther Special ErrorsOther Special Errors
These errors rarely occur as long as operations areThese errors rarely occur as long as operations areThese errors rarely occur as long as operations areThese errors rarely occur as long as operations are

normal.normal.normal.normal.

FILE ALREADY OPEN
You have opened again the file that had been already

opened.

FILE CAN NOT OPEN You attempted to access a file that was not opened.

FILE HANDLE FULL Too many files have been opened.
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13.1013.1013.1013.10    Memory Card SpecificationsMemory Card SpecificationsMemory Card SpecificationsMemory Card Specifications
The valid period in terms of data storage for 128 KB memory cards is 2.5
years, and 4 years for 64 KB memory cards, respectively.

Table 13.Table 13.Table 13.Table 13.3333 Memory Card Specifications Memory Card Specifications Memory Card Specifications Memory Card Specifications

SpecificationSpecificationSpecificationSpecification Direct Bus connection typeDirect Bus connection typeDirect Bus connection typeDirect Bus connection type

Outer Dimensions 86×54×3.3mm

Connector
Two-piece type with 68 pins;

5000-time connecting/disconnecting assured

Number of Terminals 68 poles

Memory Size RAM 64KB/128KB/256KB

Battery Life 4 years

Power Supply
VCC 5V±5%

GND 0V

Others

Interface LSI incorporated

Replaceable lithium battery (BR2325)

Write-protect switch

Preventive mechanism against reverse insertion

Specifications conforming to JEIDA Ver.4
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CHAPTER 14CHAPTER 14CHAPTER 14CHAPTER 14    W-Axis Sensor StopW-Axis Sensor StopW-Axis Sensor StopW-Axis Sensor Stop

This is the positioning function to stop W-Axis when the input signal is
turned ON.

Currently this function is not used for this system.
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CHAPTER 15CHAPTER 15CHAPTER 15CHAPTER 15    Operation Method for Vision inOperation Method for Vision inOperation Method for Vision inOperation Method for Vision in

AUTO ModeAUTO ModeAUTO ModeAUTO Mode

Currently this function is not used for this system.
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CHAPTER 16CHAPTER 16CHAPTER 16CHAPTER 16    Robot OperationRobot OperationRobot OperationRobot Operation

The robot operations can be categorized into three types as shown below.

 PTP operation

 Pass PTP operation

 CPC operation

Each of these operations can be determined by M-data, S-code, F-code and
system data i of each position.

This chapter describes the operations and the methods to execute such
operations, and the required parameters.

16.116.116.116.1    PTP OperationPTP OperationPTP OperationPTP Operation
PTP is the acronym for “Point To Point.”  With PTP operation, a robot
moves between two given points in the minimum required time.  For this
operation, routes between the teaching points cannot be specified.
Normally this operation is applied to jobs like Pick & Place.  PTP
operations performed by our robots are explained below.

16.1.116.1.116.1.116.1.1    Gate MotionGate MotionGate MotionGate Motion

When a robot automatically raises its height along the Z-Axis upon moving
from the point A where it is currently positioned, to a destination point B,
the motion is called the gate motion.  To set this gate motion, M-data of the
destination point B should be specified so that the PTP operation is
executed with the M-data.  Also, the Z-Axis moves up to a level specified by
｢MOTION｣→｢MOTION｣→｢PULL-UP｣ in System Parameter menu ii.
Below is the description of the gate motion.

 When the levels at both points A and B are lower than the level
(value) specified for ｢PULL-UP｣ (Example 1)

First, the Z-Axis rises to the value specified for ｢PULL-UP｣, then
shifts horizontally, and finally the Z-Axis lowers.  The way in
which actual robot moves is A→A’→B’→B.

 When the level at destination point B is higher than the level
(value) specified for ｢PULL-UP｣ (Example 2)

First, the Z-Axis rises to the level (value) specified for ｢PULL-UP｣,
then the robot moves to the destination.  The way in which robot
actually moves is A→A’→B.

                                                  
i : Refer to Chapter 17, “System Data.”

ii : Press the 
FUNC

HIGH＋
s.p

8  keys to go to this screen menu.
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 When the level at current point A is higher than the level (value)
specified for ｢PULL-UP｣ (Example 3)

First, the Z-Axis moves to the destination and to the level (value)
specified for ｢PULL-UP｣ at the destination, then the Z-Axis lowers.
The way in which actual robot moves is A→B’→B.

A B

A’ B’

A

BA’ A

B

B’
PULL-UP value

Example1                Example2           Example3

Fig.16.Fig.16.Fig.16.Fig.16.1111 Gate Motion Examples Gate Motion Examples Gate Motion Examples Gate Motion Examples

16.1.216.1.216.1.216.1.2    Arch MotionArch MotionArch MotionArch Motion

In the gate motion described above, the robot first rises along the Z-Axis
before moving from point A to point B.  By contrast, in arch motion, the
robot can move horizontally while raising its Z-Axis and can lower its Z-Axis
while moving horizontally.

To set the arch motion, first specify PTP operation for M-data of the
destination point B so that the PTP operation is executed with the M-data.
Then, the value of a level should be specified for ｢PULL-UP｣ for the Z-Axis
that moves horizontally, by selecting ｢MOTION｣→｢MOTION｣→｢PULL-
UP｣ in System Parameter menu i.  Then, specify a level, at which
horizontal traveling starts during rising of Z-Axis, by entering a value other
than 0 in ｢ARCH UP｣, and another level, at which Z-Axis starts lowering
during horizontal travel, by entering a value other than 0 in ｢ARCH
DOWN｣, respectively in the same menu group.

The description of the arch motion is as follows.

 When the levels at both points A and B are lower than the level
(value) specified for ｢PULL-UP｣ (Example 1)

First, the Z-Axis rises to the value specified for ｢ARCH UP｣, then
rises up to a value specified for ｢PULL-UP｣ horizontally shifting,
keeps moving horizontally, lowers to a value specified for ｢PULL-
UP｣ horizontally shifting and finally the Z-Axis lowers.

 When the level of destination point B is higher than the level
(value) specified for ｢PULL-UP｣ (Example 2)

First, the Z-Axis rises to the level (value) specified for ｢ARCH UP｣,
then further rises to reach the destination level while moving
horizontally.

                                                  

i: Press the 
FUNC

HIGH＋
s.p

8  keys to go to this screen menu.
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 When the level of current point A is higher than the level (value)
specified for ｢PULL-UP｣ (Example 3)

First, the Z-Axis lowers to the level (value) specified for ｢ARCH
DOWN｣ while moving horizontally, then lowers.

｢ARCH DOWN｣ operation is designed to prohibit the Z-Axis from
completely lowering before starting to move horizontally.
Therefore, in some cases downward curves as specified may not be
obtained.

A B

UP DOWN

A

Ｂ

UP

Ａ

B

DOWN

PULL-UP value

Example1                 Example2             Example3

Fig.16.Fig.16.Fig.16.Fig.16.2222 Arch Motion Example Arch Motion Example Arch Motion Example Arch Motion Example

16.1.316.1.316.1.316.1.3    Insertion Motion/Slow-Up MotionInsertion Motion/Slow-Up MotionInsertion Motion/Slow-Up MotionInsertion Motion/Slow-Up Motion

The insertion motion can be used to decelerate the motion speed of the Z-
Axis prior to positioning when only the Z-Axis is moved from current point A
to a target point B.  With this motion, smooth operation is possible in
inserting a work.  To set this function, specify a value in the fifties (50-59)
as the M-data of the target point B, and specify the distance and speed of
inserting by entering a value in ｢INS DIS.｣ and ｢INS SPEED｣
respectively by selecting ｢MOTION｣→｢MOTION｣→｢INS DIS.｣ and ｢INS
SPEED｣ in System Parameter group menu.

The slow-up motion allows Z-Axis to rise smoothly at the start of rising
when only Z-Axis moves from current point A to a target point B.  To set
this function, specify a value in the forties (40-49) as the M-data of the
target point B, and specify the distance, at which the rising speed becomes
slower, and the speed.  To do so, enter a value in ｢UP DIS.｣ and ｢UP
SPEED｣ respectively by selecting ｢MOTION｣→｢MOTION｣→｢UP DIS.｣
and ｢UP SPEED｣ in System Parameter group menu.

    

A

B

Smooth operation with

speed decelerate

B

A

Smooth operation with

speed decelerate

Insertion Motion Slow-Up Motion

Fig.16.Fig.16.Fig.16.Fig.16.3333 Insertion Motion/Slow-up Motion Insertion Motion/Slow-up Motion Insertion Motion/Slow-up Motion Insertion Motion/Slow-up Motion

When the insertion motion and/or slow-up motion is used in combination
with the gate motion or arch motion, specify the System Parameters, specify
PTP operation for the M-data of the destination and set the S-code to 93.
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16.216.216.216.2    Pass PTP OperationPass PTP OperationPass PTP OperationPass PTP Operation
When the M-data is a value in the thirties and the pass operation is used,
the robot moves to the position but no positioning is performed there, and
then moves to the next position address for positioning.  This operation is
used in cases where there is an interfering object between points A and C so
that a refuge point B is passed to move to the destination C.

The pass operation allows motions
in three-dimensional space.  Also,
this operation allows such motions
even if a robot arm position is
reversed when using SCARA
(horizontal multi-articulated type)
robot.  With this operation, the
four axes start or stop at the same
time.  When this operation is used,
the gate motion and arch motion are
ignored and insertion motion and
slow-up motion cannot be
performed.

Fig.16.Fig.16.Fig.16.Fig.16.4444 Pass Operation Pass Operation Pass Operation Pass Operation

16.2.116.2.116.2.116.2.1    Accuracy of Passing PointAccuracy of Passing PointAccuracy of Passing PointAccuracy of Passing Point

The accuracy of passing the point (how close to the teaching point when
passing the point) can be specified by a number in unit’s place (0-9) of a M-
data value in the thirties (30-39).  The accuracy has a certain relationship
with the specified speed (F-code, the speed, and acceleration in system
data).

The smaller the number in unit’s place, the closer to the teaching point the
robot passes.  The larger the number becomes, the farther from the
teaching point but the higher the speed at the passing point becomes.

Data M39

Teaching point

M30

Fig.16.Fig.16.Fig.16.Fig.16.5555 Accuracy of Point Passing Accuracy of Point Passing Accuracy of Point Passing Accuracy of Point Passing

A

B

C

A B C

Speed

Time
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16.2.216.2.216.2.216.2.2    Speed of Pass PTP OperationSpeed of Pass PTP OperationSpeed of Pass PTP OperationSpeed of Pass PTP Operation

The speed of pass PTP operation varies depending on the distance between
the teaching points.

 Where the distance between the teaching points for the pass PTP is
long:

The distance where the passing takes place is determined by the
accuracy of passing (the number in unit’s place of an M-data value
in thirties), and then the speed is determined accordingly.

The F-code determines speed except for the speed when the
teaching point is passed.

 Where the distance between the teaching points for the pass PTP is
short:

The accuracy of the passing and the motion speed are determined
depending on the distance.  Therefore, speed settings such as F-
codes may be ignored.

The speed calculated in terms of the accuracy of point passing may
have the priority over the speed defined by F-code.  In this case,
the speed cannot be lowered however small the F-code may be.

When a lower speed is absolutely necessary, make longer the
distance to the first teaching point.

16.2.316.2.316.2.316.2.3    Output Signals during Pass PTP OperationOutput Signals during Pass PTP OperationOutput Signals during Pass PTP OperationOutput Signals during Pass PTP Operation

During pass PTP operation, several signals are output i.  The output
signals are described below.

(1) Select ｢ORIGIN｣ in System Generation menu ii to select ｢SET-UP
SYSTEM｣→｢I/O ASSIGNMENT｣.  Specifying 0 for ｢I/O
ASSIGNMENT｣ allows the OUT4 (BP･AREA) signal to be used as
the pass PTP operation output.

(2) During the pass operation, M-data (30-39) are output as the OUT8 -
OUT15 (MOUT) signals.

Teaching point

Outputs M-data

Pass operation

50msec 100msec

150msec

Ｍ data output

(M=30～39)

OUT4

Fig.16.Fig.16.Fig.16.Fig.16.6666 Output Timing Output Timing Output Timing Output Timing

                                                  
i : Refer to 7.1.2, “DO Signals.”

ii : Press the 
FUNC

HIGH＋
s.g

7  keys to go to this screen menu.
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16.2.416.2.416.2.416.2.4    Relationship between M-Data and Teaching PointsRelationship between M-Data and Teaching PointsRelationship between M-Data and Teaching PointsRelationship between M-Data and Teaching Points

The illustration below shows how the robot motions change depending on
the M-data for teaching points.

S 3# E

S 3# &&

S 3# 3# E

S 3# 3# E

S 3# &&

S : Starting point

3# : M-data 30～39

&& : Other than M-data 30～39

E : END(??), or M-data 70～89

● : Point positioning at the last

○ : Teaching point

①

②

③

④

⑤

Fig.16.Fig.16.Fig.16.Fig.16.7777 M-Data and Teaching Points M-Data and Teaching Points M-Data and Teaching Points M-Data and Teaching Points

In the cases of ①, ③, or ⑤, positioning is performed at a point immediately
before the END point.

In the cases of ② or ④, positioning takes place at a point whose M-data
value is other than 30-39.

Specify addresses for pass PTP operation as shown below.

Address numbers in this range should

be serial and continuous.

START address ＜ 3# ＜ 3# ＜ … ＜ END address

Also, note that the pass PTP operation will not take place between the
address specified by selecting ｢LIMIT｣→｢ADDRESS MAX｣→｢ADDRESS
MAX｣ in System Generation menu i and address 0.

                                                  

i: Press the 
FUNC

HIGH＋
s.g

7  keys to go to this screen menu.
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16.316.316.316.3    CPC OperationCPC OperationCPC OperationCPC Operation
CPC operation is to control the routes of motions taking place along a
straight line, circle, arc, or a free curve formed by smoothly connecting given
teaching points.

CPC operation can be grouped into two as shown below.

 Linear interpolation : M= 82-89

 Circular interpolation : M= a combination of 80 and 81

16.3.116.3.116.3.116.3.1    Notes on CPC OperationNotes on CPC OperationNotes on CPC OperationNotes on CPC Operation

(1) CPC operation cannot be executed continuously between the address
specified by selecting ｢LIMIT｣→｢ADDRESS MAX｣→｢ADDRESS
MAX｣ in System Generation menu i and address 0.

(2) CPC operation in CHECK mode is as described below.

• With『SHIFT』LED not illuminated.

CPC operation can continue in a range where M-data values are
in the eighties (80-89).

• With『SHIFT』LED illuminated

Positioning is completed every time an arc or a straight line ends.
Therefore, it is possible to check if the teaching points are correct
and appropriate.

(3) When the serial communication with RS-232C is used, the CPC
operation is specified through the communication and the CPC
operation is executed only when the M-data values are in the
eighties (80-89).

(4) For a SCARA (horizontal multi-articulated) robot, the positioning
accuracy may be affected when the arms on A-Axis and B-Axis are in
such positions that the two arms are in one straight line.  Also, in
such a case, vibration may be caused.

(5) F-codes are supported in each position so that
acceleration/deceleration in the middle of CPC operation is possible.
Also, linear motion speed and circular motion speed can be specified
individually by changing F-codes.

(6) When an arc is not formed with the points taught for interpolation, a
motion for an interpolated straight line is given instead.

(7) Limitation on specifying speed 1

When only W-Axis is interpolated, as the angular speed for the
motion will be determined by internal operations (calculation), the
speed cannot be specified externally

                                                  

i: Press the 
FUNC

HIGH＋
s.g

7  keys to go to this screen menu.

SHIFT

SHIFT
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(8) Limitation on specifying speed 2

When several motions take place continuously, some operation time
is required to prepare for the following movement.  The time
required is 0.07 seconds when a linear motion follows, and 0.19
seconds to prepare for a circular motion.

Each required time can be converted into a distance as follows on
the condition that the moving speed is 200mm/s;

• When the following motion is linear : 200×0.07 = 14 (mm)

• When the following motion is circular : 200×0.19 = 38 (mm)

This means the above distances are necessary as the operation time
for respective cases.  Because of this, when the distance taught is
short, the system decelerates the speed accordingly with the
distance.

If the distance to be moved before a circular motion is 20mm, the
maximum speed allowed will be,

• 20 (mm)/0.19 (s) = 105.3 (mm/s)

Therefore, the speed will not exceed the above value.

(9) When 16 is specified for ｢CPC SELECT｣ by selecting
｢MAINTENANCE｣→｢MAINTENANCE DATA｣ in this sequence
from the System Generation menu i, acceleration/deceleration does
not take place at the teaching points on the route of the continuous
CPC operations.

16.3.216.3.216.3.216.3.2    Linear InterpolationLinear InterpolationLinear InterpolationLinear Interpolation

For a linear interpolation, the movement takes place on a straight line
between the two points specified by teaching.

16.3.316.3.316.3.316.3.3    Circular InterpolationCircular InterpolationCircular InterpolationCircular Interpolation

For a circular interpolation, the route is determined by three points
specified through teaching.  A circle is formed on the plane determined by
the three such points.

Starting

point

P2, M80, or M81

P3, M80, or M81

Arc interpolation

Fig.16.Fig.16.Fig.16.Fig.16.8888 Interpolation for an Arc Interpolation for an Arc Interpolation for an Arc Interpolation for an Arc

                                                  

i: Press the 
FUNC

HIGH＋
s.g

7  keys to go to this screen menu.
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When the M-data value for the point P3 is other than 80 and 81, even when
the value of M-data for the point P2 is either 80 or 81, the system
interpolates the two points to form a straight line, not an arc.

To hold the W-Axis in a certain pose, the same identical data must be
specified for W-Axis.

16.3.416.3.416.3.416.3.4    CPC Operation SpeedCPC Operation SpeedCPC Operation SpeedCPC Operation Speed

The tip speed of a motion in CPC operation can be specified in the
unit of “mm/sec” by selecting from the System Generation menu i

｢MOTION｣→｢CPC CONSTANT｣→｢CPC SPEED｣.  The
maximum speed differs depending on the robot type.  Even if a
value greater than the maximum speed is set, the robot will operate
at its rated maximum speed.

Tip speed of motion (mm/sec) = ｢CPC SPEED｣ x
(1 + F-code)

100

In addition, the speed at each position located in a linear motion of
CPC operation can be changed by using F-code.

16.3.516.3.516.3.516.3.5    DO Output Specifications during CPC OperationDO Output Specifications during CPC OperationDO Output Specifications during CPC OperationDO Output Specifications during CPC Operation

OUT6 can be turned ON/OFF freely by M-data used during linear
interpolation.  By using this signal, you can specify ON/OFF timing as
required, for example, for seal application.

(1) M-data value that turns ON the OUT6 signal: 82, 83, 86, 87

When the robot starts to move toward the position for which one of
the above value is specified, the OUT6 turns ON.

(2) M-data value that turns OFF the OUT6 signal: 84, 85, 88, 89

When the robot starts to move toward the position for which one of
the above value is specified, the OUT6 turns OFF.

With M-data value set to either 80 or 81, the current output condition is
maintained.  OUT6 is turned OFF when CPC operation is interrupted.

How to use M-data is explained below using an example where the robot
applies seals based on the pattern in the following illustration:

Seal application starts from P1 and ends at P30.  When the robot starts its
motion from P1 toward P2, the operation to apply seal is turned ON by the
signal, and when the robot starts its motion from P29 toward P30 the seal
applying operation is turned OFF.

                                                  

i: Press the 
FUNC

HIGH＋
s.g

7  keys to go to this screen menu.
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P1

P0(Motion start)

P2

P3

P4

P5 P6

P7

P8
A9

P10

P11

P12

P13

P14
P15P16

P17

P18

P19

P20

P21P22P23

P24

P25

P26

P27

P28 P29

P31(Motion completes)

P30

Fig.16.Fig.16.Fig.16.Fig.16.9999 Example of Robot Operation Example of Robot Operation Example of Robot Operation Example of Robot Operation

For the P1 and P30 in the above illustration, the same point should be
specified.

TableTableTableTable    16.16.16.16.1111 Position Program Position Program Position Program Position Program

PointPointPointPoint AddressAddressAddressAddress ＭＭＭＭ OperationOperationOperationOperation PointPointPointPoint AddressAddressAddressAddress ＭＭＭＭ OperationOperationOperationOperation

P0 0 02 P17 17 81

P1 1 04 P18 18 81

P2 2 82 P19 19 86

P3 3 86 P20 20 81

P4 4 81 P21 21 81

P5 5 81 P22 22 86

P6 6 86 P23 23 81

P7 7 81 P24 24 81

P8 8 81 P25 25 81

P9 9 81 P26 26 81

P10 10 81 P27 27 86

P11 11 81 P28 28 81

P12 12 81 P29 29 81

P13 13 86 P30 30 88

P14 14 81 P31 31 08

P15 15 81 P32 END

P16 16 86 P33

PTP

Linear

Linear

Arc

Linear

Arc

Arc

Arc

Linear

Arc

Linear

Arc

Linear

Arc

Linear

Arc

Arc

Linear

Arc

Linear

PTP
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16.416.416.416.4    Functions of M-Data and S-CodeFunctions of M-Data and S-CodeFunctions of M-Data and S-CodeFunctions of M-Data and S-Code
16.4.116.4.116.4.116.4.1    List of M-Data FunctionsList of M-Data FunctionsList of M-Data FunctionsList of M-Data Functions

There are three types of robot operations (PTP operation, pass PTP
operation and CPC operation).  Normally, each motion is specified by the
M-data as shown below.

Table 16.Table 16.Table 16.Table 16.2222 List of M-Data Function List of M-Data Function List of M-Data Function List of M-Data Function

M-DataM-DataM-DataM-Data FunctionFunctionFunctionFunction

0 No operation

1-29 PTP operation

30-39 PTP pass operation

40-49 PTP slow-up

50-59 PTP insertion operation

60-79 PTP operation

80-81 CPC arc interpolation

82-89 CPC linear interpolation

90-99 PTP operation

When M-data value is 0 (M-data= 0), the system automatically increments
the address until M-data value becomes other than 0, and the given address
does not operate.

16.4.216.4.216.4.216.4.2    List of S-Code FunctionsList of S-Code FunctionsList of S-Code FunctionsList of S-Code Functions

Normally, S-codes are used to expand the functions of M-data.  The
contents of expanded functions are described below.

Table 16. Table 16. Table 16. Table 16. 3333 List of S-code Functions List of S-code Functions List of S-code Functions List of S-code Functions

S-codeS-codeS-codeS-code FunctionFunctionFunctionFunction NoteNoteNoteNote

98 Moves only A, B, and Z-Axes. -

97 Prohibits PULL-UP. -

95 Enables insertion motion. -

94 Enables slow-up motion. -

93
Enables insertion motion/

slow-up motion
-

90 Verifies once for positioning. -

29 Moves only Y-Axis. -

28 Moves only X-Axis. -

26 Moves data by offsetting.
Position to be moved to =

current position + position data

25 Moves only Z-Axis relatively.

Position where Z-Axis is moved to =

Z-Axis current position + value

specified for ｢Z MD OF.｣  i  by selecting

｢SET-UP｣→｢EXPANSION B｣→｢Z MD OF｣.

24 Moves only Z-Axis relatively.

Position where Z-Axis is moved to =

Z-Axis current position - value

specified for ｢Z MD OF.｣ by selecting

｢SET-UP｣→｢EXPANSION B｣→｢Z MD OF.｣

23 Moves only Z-Axis relatively.
Position where Z-Axis is moved to =

Z-Axis current position + Z-Axis data

22 Moves only Z-Axis relatively. Position where Z-Axis is moved to =

                                                  

i: Specified by the System Parameter menu (the 
FUNC

HIGH＋
s.p

8  keys), ｢SET-UP｣→｢EXPANSION B｣→｢Z MD OF.｣



CHAPTER 16 ROBOT OPERATION

16-12

S-codeS-codeS-codeS-code FunctionFunctionFunctionFunction NoteNoteNoteNote

Z-Axis current position – Z Axis data
21 Moves only Z-Axis. -

20 Moves only A, B, and W-Axes. -

18 Moves only W-Axis. -

17 Moves only W-Axis relatively.
Position where W-Axis is moved to =

W-Axis current position + W-Axis data

When using S-codes 1 through 89, you have to specify 2 for 「INCHING
SELECT」 by selecting from System Generation menu i ｢ORIGIN｣→
｢SET-UP SYSTEM｣→｢INCHING SELECT｣ (｢INCHING SELECT｣=2).
When a value has already been set for the ｢INCHING SELECT｣, add 2 to
the value.

When S-code setting is 26, 23, or 33, position data may not be specified
depending on the ｢AREA LIMIT｣ ii setting.  Also, negative values (-) may
not be accepted.

16.4.316.4.316.4.316.4.3    Changes in M-Data and S-Code Functions Depending onChanges in M-Data and S-Code Functions Depending onChanges in M-Data and S-Code Functions Depending onChanges in M-Data and S-Code Functions Depending on

System Generation SettingSystem Generation SettingSystem Generation SettingSystem Generation Setting

The contents of the M-data and S-code functions change depending on the
setting of the ｢M DATA｣ reached from System Generation menu
｢ORIGIN｣→｢SET-UP SYSTEM｣.

(1) When ｢M DATA｣ setting is 0-7

M-data specifies functions while S-codes are used to expand the
functions.

(2) When ｢M DATA｣ setting is 8

M-data is used as the MOUT signal so that it does not specify
functions.  Instead, S-codes succeed the functions of M-data.
However, in this case, M = 00 “JUMP” and M =?? “END” function as
they normally do.

                                                  

i : Press the 
FUNC

HIGH＋
s.g

7  keys to go to this screen menu.
ii : Refer to ｢AREA LIMIT｣ group reached from ｢LIMIT｣ in System Generation menu.
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Below are the tables listing the modified functions of M-data and S-codes
depending on the setting of ｢M DATA｣ in the System Generation.

Table 16. Table 16. Table 16. Table 16. 4444    ｢｢｢｢M DATAM DATAM DATAM DATA｣｣｣｣ and M-data and M-data and M-data and M-data

M DATAM DATAM DATAM DATA

M-dataM-dataM-dataM-data
0-70-70-70-7 8888

0 No operation

1-29 PTP operation

30-39 PTP pass operation

40-49 PTP slow-up

50-59 PTP insertion operation

60-79 PTP operation

80-81 CPC semi-circle interpolation

82-89 CPC linear interpolation

90-99 PTP operation

M-data is used as the MOUT signal so

that it does not specify functions.

Table 16.Table 16.Table 16.Table 16.5555 S-codes with  S-codes with  S-codes with  S-codes with ｢｢｢｢M DATAM DATAM DATAM DATA｣｣｣｣=0-7  =0-7  =0-7  =0-7   Table 16. Table 16. Table 16. Table 16.6666 S-codes with  S-codes with  S-codes with  S-codes with ｢｢｢｢M DATAM DATAM DATAM DATA｣｣｣｣=8=8=8=8

M DATAM DATAM DATAM DATA

S-codeS-codeS-codeS-code
0-70-70-70-7

M DATAM DATAM DATAM DATA

S-codeS-codeS-codeS-code
8888

98 Moves only A, B, and Z-Axes. 90-99 Allows PTP operation.

97 Prohibits PULL-UP motion. 82-89
Enables CPC linear

interpolation.

95 Enables slow-down motion. 80-81
Enables CPC circular

interpolation.

94 Enables slow-up motion. 60-79 Allows PTP operation.

93
Enables slow-up motion

/slow-down motion.
50-59

Enables PTP insertion

motion.

91
Verifies for positioning

once.
40-49 Enables PTP slow-up.

29 Moves only Y-Axis. 30-39 Enables pass PTP operation.

28 Moves only X-Axis. 1-29 Allows PTP operation.

26 Moves data by offsetting. 0 Disables any operation.

25
Moves only Z-Axis

relatively.

24
Moves only Z-Axis

relatively.

23
Moves only Z-Axis

relatively.

22
Moves only Z-Axis

relatively.

21 Moves only Z-Axis.

20 Moves only A, B, and W-Axes.

18 Moves only W-Axis.

17
Moves only W-Axis

relatively.

PTP allows gate motions and/or arch motions.  When PTP is specified for a
certain group of axes to move them simultaneously i, neither gate motions
nor arch motions are allowed.

                                                  
i: Typical with S-code 98 or 20, PTP operation is allowed for only axes defined by the code.
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16.516.516.516.5    F-CodeF-CodeF-CodeF-Code
The F-code specifies the positioning speed in each motion of robot.  It is the
ratio (percentage) specified for the speed setting items of ｢MOTION｣ group
in System Parameter menu i .  The valid range is 00-99.  The actual speed
is described in the following equation.

For speed values, the system parameters are referred.  The items
referenced are below.

 During PTP operation;

｢MOTION｣→｢AXIS SPEED｣→｢SPEED A,B(X,Y), W｣, ｢SPEED Z｣

 During CPC operation;

｢MOTION｣→｢AXIS SPEED｣→｢SPEED A,B(X,Y), W｣→｢CPC
SPEED｣

To enter an F-code, select either KEY-IN or TEACH mode.  Pressing the
local

F  key moves the cursor to the first character of the F-code, allowing you to
enter a value.

                                                  

i: Press the 
FUNC

HIGH＋
s.p

8  keys to go to this screen menu.

Actual speed = value set as system data Actual speed = value set as system data Actual speed = value set as system data Actual speed = value set as system data ×××× (F-code + 1)/100 (F-code + 1)/100 (F-code + 1)/100 (F-code + 1)/100
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CHAPTER 17CHAPTER 17CHAPTER 17CHAPTER 17    System DataSystem DataSystem DataSystem Data

17.117.117.117.1    OutlineOutlineOutlineOutline
System data are semi-fixed data required to operate robots, specifically they
are the data intrinsic to robots used and data to optimize the robots
accordingly with the system.  It is not necessary to modify the data after
the robots are incorporated into the system.  However, incorrect or
inappropriate values cause malfunctioning or failure of the robots.
Therefore, before starting robot operation, always be sure to specify correct
data and record such set values.

There are two categories in system data.  One is called System Generation
(SG), the items of which varies depending on the model of the robot main
unit and the type of controller.  Check and identify the model of the robot
main units and the type of the controller that you use to specify correct
values as the System Generation data.  Another is called System
Parameters (SP), which may be changed to modify the robot operation or
motions after the robots have been incorporated into the system.

The data in each category are divided into groups, as shown below, based on
their functional use.  To specify or check data, select necessary items listed
in each group.

(1) System Generation (SG)

• LIMIT : Limits areas.

• MAINTE : Used for maintenance purposes.

• ORIGIN : Sets the system up.

• ADJUST : Specifies intrinsic values of mechanical
components; such values for adjustments.

• CAPABILITY : Contains specification data and rated values of
mechanical components.

(2) System Parameters (SP)

• MOTION : Determines operation and motion.

• RESPONSE : Specifies various data of axes to be moved.

• OFFSET : Specifies offset values of position data to be
displayed.

• SET-UP : Expands the system.

• REMOTE : Controls the ON-LINE mode.
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17.217.217.217.2    Configuration of System DataConfiguration of System DataConfiguration of System DataConfiguration of System Data
The configuration of system data is shown below.

ADDRESS MAX

AREA LIMIT

EXPANSION A

EXPANSION B

MAINTENANCE DATA

SET-UP SYSTEM

AXIS DIRECTION

AXIS SELECT

AR TYPE ADJUST

MB TYPE ADJUST

ROBOT CAPABILITY

EXPANSION A

System Generation

(SG)

LIMIT

MAINTE

ORIGIN

ADJUST

CAPABILITY

Fig.17.Fig.17.Fig.17.Fig.17.1111 System Generation (SG) System Generation (SG) System Generation (SG) System Generation (SG)

MOTION

AXIS SPEED

CPC CONSTANT

ACCEL

INP PULSE

RESPONSE

DISPLAY OFFSET 1

DISPLAY OFFSET 2

DISPLAY OFFSET 3

EXPANSION A

EXPANSION B

MOTION

SPEED/ACCEL/INPOS

RESPONSE

System Parameters

(SP)

MOTION

RESPONSE

OFFSET

SET-UP

REMOTE

Fig.17.Fig.17.Fig.17.Fig.17.2222 System Parameters (SP) System Parameters (SP) System Parameters (SP) System Parameters (SP)
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17.317.317.317.3    Setting/Changing DataSetting/Changing DataSetting/Changing DataSetting/Changing Data
Before attempting to specify values, read Chapter 18, “Details of System
Generation” and Chapter 19, “Details of System Parameters” thoroughly.

Whenever a system data error occurs, be sure to perform “default copying
(copying default values)” onto the system data first, and then specify the
values and data to be set again.  When these activities have been
completed, turn ON the power again.

The following operations can be used in any mode:

17.3.117.3.117.3.117.3.1    Procedure for System Data EntryProcedure for System Data EntryProcedure for System Data EntryProcedure for System Data Entry

(1) Specify either System Generation or System Parameter.

When the data are of System Generation group, press the 
FUNC

HIGH＋
s.g

7

keys.

When the data are of System Parameter group, press the 
FUNC

HIGH＋
s.p

8

keys.

ＳＹＳＴＥＭ ＧＥＮＥＲＡＴＩＯＮ
１．ＬＩＭＩＴ　　　２．ＭＡＩＮＴＥ．

３．ＯＲＩＧＩＮ　　４．ＡＤＪＵＳＴ

５．ＣＡＰＡＢＩＬＩＴＹ

Fig.17.Fig.17.Fig.17.Fig.17.3333 System Generation Menu System Generation Menu System Generation Menu System Generation Menu

(2) Select the desired group to be edited by pressing the corresponding
numeric key.

The steps to change the value specified for ｢STOP｣ in ｢SET-UP SYSTEM｣,
by selecting ｢ORIGIN｣ from the System Generation menu, are described
as an example.  The current value “STOP” will be changed to “PAUSE” in
this example.

(1) Press the 
FUNC

HIGH＋
s.g

7  keys to display System Generation menu.

(2) Press the 
mot

3  key when System Generation menu is on display.
The display changes as illustrated below.

ＯＲＩＧＩＮ　ＧＲＯＵＰ

１．ＳＥＴ－ＵＰ　ＳＹＳＴＥＭ

２．ＡＸＩＳ　ＤＩＲＥＣＴＩＯＮ

３．ＡＸＩＳ　ＳＥＬＥＣＴ

Fig.17.Fig.17.Fig.17.Fig.17.4444 ORIGIN Group Menu ORIGIN Group Menu ORIGIN Group Menu ORIGIN Group Menu
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(3) Press the 
cal

1  key ｢1. SET-UP SYSTEM｣.  The display changes as
follows.

ＯＲＩＧＩＮ－ＳＥＴ  ＵＰ
ＴＲＡＮＳＦＥＲ  ＲＡＴＥ　［９６００］
ＯＮ－ＬＩＮＥ  ＳＥＬＥＣＴ　　　　  ０
ＳＴＯＰ  ＳＥＬ    ［    ＳＴＡＴＵＳ］

Fig.17.Fig.17.Fig.17.Fig.17.5555 SET-UP DATA Screen SET-UP DATA Screen SET-UP DATA Screen SET-UP DATA Screen①①①①

(4) The cursor is placed on the first entry place of ｢TRANSFER RATE｣

space.  The item ｢STOP｣ is not displayed.  Press 
up

DOWN  key to
scroll the screen to move the cursor to the entry space of ｢STOP｣.

ＴＲＡＮＳＦＥＲ ＲＡＴＥ　　[９６００]
ＯＮＬＩＮＥ ＳＥＬＥＣＴ　　　　　０
ＳＴＯＰ  ＳＥＬ    ［    ＳＴＡＴＵＳ］
ＳＴＯＰ            ［        ＳＴＯＰ］

Fig.17.Fig.17.Fig.17.Fig.17.6666 SET-UP DATA Screen SET-UP DATA Screen SET-UP DATA Screen SET-UP DATA Screen②②②②

(5) Change the value.

Press the either 
io

SEL  or 
cal

1  key to select “PAUSE” to change from
the value “STOP.”

(6) Set the value.

① Press the ENTER  key.  The message, “ENTER OK?” appears on
the screen with a buzzer sound.

② Confirm the data entered is the correct value.

③ After the confirmation, press the ENTER   key again.

④ When you wish to cancel this data entry operation, press any key

other than the ENTER  key.

(7) The screen scrolls back and the following display appears:

ＯＮＬＩＮＥ ＳＥＬＥＣＴ　　　　　　０
ＳＴＯＰ  ＳＥＬ    ［    ＳＴＡＴＵＳ］
ＳＴＯＰ            ［      ＰＡＵＳＥ］
ＳＴＯＲＥ  ＡＤＤＲＥＳＳ  ［ＣＵＲＲ］

Fig.17.Fig.17.Fig.17.Fig.17.7777    ｢｢｢｢ORIGINORIGINORIGINORIGIN｣｣｣｣ Screen Screen Screen Screen

(8) Press the 
spd

CAN  key to go back to the ORIGIN Group Menu as in Fig.
17.4.

(9) Press the 
spd

CAN  key again to go back to the System Generation menu
as in Fig. 17.3.
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When changing system data on a data screen, use the Teach Pendant as
described below.

・Press the 
seq

A  key on the data screen.  The cursor moves to the first data
on the data screen.

・Press the 
up

DOWN  key to move the cursor down to the data on the line
immediately below the current line.  To move the cursor up to the data

on the line immediately above the current line, press the 
SHIFT

 key to

illuminate 『SHIFT』 LED, and then press the 
up

DOWN  key.

・When the READ  key is pressed before the data setting operation after the
data has been changed, the previous data is displayed instead of the
newly specified data.

・ If the 
spd

CAN  key is pressed in the middle of data entry operation, the entry
operation is skipped and the screen goes back to the group menu screen.

17.3.217.3.217.3.217.3.2    Changing DataChanging DataChanging DataChanging Data

There are two ways to change data.

 When values are numerical numbers, press the desired numeric
keys to change data.

 When values are in character forms, select the desired character
form.

A value in a character form such as “STOP” can be selected by

pressing the 
io

SEL  key to switch to the value.  Also, as numbers are
assigned to character-form values, you can select a character-form
value by pressing the corresponding numeric key.

17.3.317.3.317.3.317.3.3    Number of Items on DisplayNumber of Items on DisplayNumber of Items on DisplayNumber of Items on Display

The screen can display only four lines.  But some group menus hold more
items than can be displayed on the screen at one time.  In such a case,

press the 
up

DOWN  key to scroll the screen to display the items in the following
pages in sequence.  After the last item in the group is displayed, “ ...
bottom ...” appears in the line below.  This “ ... bottom ...” indicates the end
of the group menu.

17.3.417.3.417.3.417.3.4    Screen TransitionScreen TransitionScreen TransitionScreen Transition

In System Generation menu, there are five group menus and 12 data
screens.  The System Parameter menu holds five group menus and 15 data
screens.

When a group menu is displayed in either System Generation or System

Parameter menu, pressing the 
FUNC

HIGH＋
dec

INC  keys changes the group menus in
cycle.  With 『SHIFT』 LED not illuminated, the group menus are
displayed in numerical order.  With 『SHIFT』 LED illuminated, they are
displayed in the reversed numerical order.
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｢LIMIT｣ group menu

｢MAINTE｣ group menu

｢ORIGIN｣ group menu

｢ADJUST｣ group menu

｢CAPABILITY｣ group menu

FUNC

HIGH＋
dec

INC  keys

FUNC

HIGH＋
dec

INC  keys

FUNC

HIGH＋
dec

INC  keys

FUNC

HIGH＋
dec

INC  keys

FUNC

HIGH＋
dec

INC  keys

When 『SHIFT』LED is ON

When 『SHIFT』LED is OFF

SHIFT

SHIFT

Fig.17.Fig.17.Fig.17.Fig.17.8888 Group Menu Cycle in System Generation Group Menu Cycle in System Generation Group Menu Cycle in System Generation Group Menu Cycle in System Generation

In the same way, when a data screen is displayed, pressing the 
FUNC

HIGH＋
dec

INC

keys changes data screens in sequence.

FUNC

HIGH＋
dec

INC  key

FUNC

HIGH＋
dec

INC  key

FUNC

HIGH＋
dec

INC  key

FUNC

HIGH＋
dec

INC  key

FUNC

HIGH＋
dec

INC  key

FUNC

HIGH＋
dec

INC  key

FUNC

HIGH＋
dec

INC  key

FUNC

HIGH＋
dec

INC  key

FUNC

HIGH＋
dec

INC  key

FUNC

HIGH＋
dec

INC  key

｢ADDRESS MAX｣ data screen

｢AREA LIMIT｣ data screen

｢EXPANSION A｣ data screen

｢EXPANSION B｣ data screen

｢MAINTENANCE DATA｣ data screen

｢SET-UP SYSTEM｣ data screen

｢AXIS DIRECTION｣ data screen

｢AXIS SELECT｣ data screen

｢AR TYPE ADJUST｣ data screen

｢MB TYPE ADJUST｣ data screen

｢ROBOT｣ data screen

｢EXPANSION A｣ data screen

FUNC

HIGH＋
dec

INC  key

FUNC

HIGH＋
dec

INC  key

When 『SHIFT』 LED

is ON

When 『SHIFT』 LED

is OFF

SHIFT SHIFT

Fig.17.7 Data Screen Cycle in System ParameterFig.17.7 Data Screen Cycle in System ParameterFig.17.7 Data Screen Cycle in System ParameterFig.17.7 Data Screen Cycle in System Parameter

17.3.517.3.517.3.517.3.5    Setting Default Values for System DataSetting Default Values for System DataSetting Default Values for System DataSetting Default Values for System Data

Refer to Chapter 21, “Initializing System Data.”
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CHAPTER 18CHAPTER 18CHAPTER 18CHAPTER 18    Details of System GenerationDetails of System GenerationDetails of System GenerationDetails of System Generation

The details of System Generation, which comprises a part of system data,
are described.

18.118.118.118.1    LIMIT GroupLIMIT GroupLIMIT GroupLIMIT Group
Data in LIMIT group are used to limit the position data and the working
areas of programs to provide safety measures.

18.1.118.1.118.1.118.1.1    ADDRESS MAXADDRESS MAXADDRESS MAXADDRESS MAX

(1) ｢ADDRESS MAX｣

• Number of entry digits : 4

• Valid range : 0 to 9999

• Minimum unit : 1

• Standard setting : 999

Specifies the maximum number of position addresses that the
program uses.  The valid setting range is the value set for ｢MAX
POSITION｣ i in the system configuration.  However, when only a
small number of positions are required in an actual application, the
maximum number of position addresses can be limited.  With this
limitation, when an address number greater than the specified
value is entered or input externally, “ADDRESS ERROR” is
displayed on the message line indicating the error has resulted.

18.1.218.1.218.1.218.1.2    AREA LIMITAREA LIMITAREA LIMITAREA LIMIT

Data in this group limit the working area of each axis.  Input the either
angle or stroke value depending on the unit type.

(1) ｢UPPER LMT A｣

(2) ｢LOWER LMT A｣

• Number of entry digits : 7

• Valid range : -7999.999 to 7999.999

• Minimum unit : ±0.001

• Standard setting : ｢UPPER LMT A｣ : 1000
｢LOWER LMT A｣ : 0

As a safety measure, the software limits the maximum and
minimum working areas of A-Axis (X-Axis).

                                                  
i: Refer to 20.4, “Assigning Motors to Robot Axes."
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① For SCARA (horizontal multi-articulated) robot:
The value indicates an angle of B-Axis, with its origin at the time
of A-CAL as the reference.  The relationship among the data is
as shown below.

0 0 0 0 ≦≦≦≦ LOWER LMT B  LOWER LMT B  LOWER LMT B  LOWER LMT B ＜＜＜＜ UPPEER LMT B  UPPEER LMT B  UPPEER LMT B  UPPEER LMT B ≦≦≦≦maximum workingmaximum workingmaximum workingmaximum working
area of B-Axisarea of B-Axisarea of B-Axisarea of B-Axis

The maximum working area of A-Axis is the operating area
mechanically limited and varies depending on the unit type. (e.g.,
AR-C270’s maximum working area of A-Axis = 205°)
When the working area of A Axis is limited with the following
settings:

｢UPPER LMT A｣= 200°
｢LOWER LMT A｣= 130°

if you attempt to specify, in KEY-IN or TEACH mode, a position
outside the shaded area in the illustration for A-Axis, “AREA
ERROR” is displayed indicating the error.
When area limiting is not required, set as follows:

｢UPPER LMT A｣= the maximum working area of A-Axis
｢LOWER LMT A｣= 0

130°

200

A-CAL position

Fig.18.Fig.18.Fig.18.Fig.18.1111 Area Limitation for A-Axis Area Limitation for A-Axis Area Limitation for A-Axis Area Limitation for A-Axis

② For Cartesian robot:
Sets the operating stroke value of X-Axis for ｢UPPER LMT A｣.
When area limiting is not required, set as follows:
｢UPPER LMT A｣= the distance of operating stroke of X-Axis
｢LOWER LMT A｣= 0



CHAPTER 18 DETAILS OF SYSTEM GENERATION

18-3

(3) ｢UPPER LMT B｣

(4) ｢LOWER LMT B｣

• Number of entry digits : 7

• Valid range : -7999.999 to 7999.999

• Minimum unit : ±0.001

• Standard setting : ｢UPPER LMT B｣: 1000
 ｢LOWER LMT B｣: 0

As a safety measure, the software limits the maximum and
minimum working areas of B-Axis (Y-Axis).

① For SCARA(horizontal multi-articulated) robot:
The value indicates an angle of B-Axis, with its origin at the time
of A-CAL as the reference.  The relationship among the data is
as shown below.
００００    ≦≦≦≦ LOWER LMT B  LOWER LMT B  LOWER LMT B  LOWER LMT B ＜＜＜＜ UPPEER LMT B  UPPEER LMT B  UPPEER LMT B  UPPEER LMT B ≦≦≦≦maximummaximummaximummaximum
working area of B-Axisworking area of B-Axisworking area of B-Axisworking area of B-Axis
The maximum working area of B-Axis is the operating area
mechanically limited and varies depending on the unit type. (e.g.,
AR-C270’s maximum working area of B-Axis = 285°)
If you attempt to specify, in KEY-IN or TEACH mode, a position
outside the shaded area in the illustration for B-Axis, “AREA
ERROR” is displayed indicating the error.
Below is the example diagram where the working areas of A and
B-Axes are limited with the following settings:
｢UPPER LMT A｣=200°
｢LOWER LMT A｣= 130°
｢UPPER LMT B｣= 270°
｢LOWER LMT B｣= 20°

A-CAL position

270°

20°

270°

20°

Fig.18.Fig.18.Fig.18.Fig.18.2222 Area Limitation for B-Axis Area Limitation for B-Axis Area Limitation for B-Axis Area Limitation for B-Axis

When area limiting is not required, set as follows:
｢UPPER LMT B｣= the maximum working area of B-Axis
｢LOWER LMT B｣= 0
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② For Cartesian robot:
Sets the operating stroke value of the Y-Axis for ｢UPPER LMT
B｣.
When area limiting is not required, set as follows:
｢UPPER LMT B｣= the stroke of Y-Axis
｢LOWER LMT B｣= 0

(5) ｢UPPER LMT Z｣

(6) ｢LOWER LMT Z｣

• Number of entry digits : 7

• Valid range : -7999.999 to 7999.999

• Minimum unit : ±0.001

• Standard setting : ｢UPPER LMT Z｣: 400
 ｢LOWER LMT Z｣: 0

The maximum working stroke of Z-Axis is limited.

If you attempt to specify, in KEY-IN or TEACH mode, a position
outside the limited area for Z-Axis, an error is caused.

For example, when 100mm stroke of Z-Axis suffices the required
work even though the Z-Axis has 150mm stroke, set as follows
taking safety into account:

｢UPPER LMT Z｣= 100

When area limiting is not required, set as follows:

｢UPPER LMT Z｣= the stroke of Z-Axis

｢LOWER LMT Z｣= 0

(7) ｢UPPER LMT W｣

(8) ｢LOWER LMT W｣

• Number of entry digits : 7

• Valid range : -7999.999 to 7999.999

• Minimum unit :  ±0.001

• Standard setting : ｢UPPER LMT W｣: 720
｢LOWER LMT W｣: 0

The maximum working area of W-Axis is limited.

If you attempt to specify a Z-Axis value outside the limited area (for
W-Axis) in KEY-IN or TEACH mode, an error is caused.

When the W-Axis is the rotation Axis, an angle should be entered,
while a length in “mm” should be entered when the axis is linear.



CHAPTER 18 DETAILS OF SYSTEM GENERATION

18-5

(9) ｢UPPER LMT R｣

(10) ｢LOWER LMT R｣

• Number of entry digits : 7

• Valid range : -7999.999 to 7999.999

• Minimum unit : ±0.001

• Standard setting : ｢UPPER LMT R｣: 720
｢LOWER LMT R｣: 0

The maximum working area of R-Axis is limited.

If you attempt to specify a Z-Axis value outside the limited area (for
R-Axis) in KEY-IN or TEACH mode, an error is caused.

(11) ｢UPPER LMT C｣

(12) ｢LOWER LMT C｣

• Number of entry digits : 7

• Valid range : -7999.999 to 7999.999

• Minimum unit : ±0.001

• Standard setting : ｢UPPER LMT C｣: 720
｢LOWER LMT C｣: 0

The maximum working area of C-Axis is limited.

If you attempt to specify a Z-Axis value outside the limited area (for
C-Axis) in KEY-IN or TEACH mode, an error is caused.

18.218.218.218.2    MAINTENANCEMAINTENANCEMAINTENANCEMAINTENANCE
Data in this group sets data used for maintenance.  Unless otherwise
required, enter “0” (default value) for each item.

18.2.118.2.118.2.118.2.1    EXPANSION AEXPANSION AEXPANSION AEXPANSION A

Currently not used｣.

(1) ｢CPC GAIN Z｣

(2) ｢CPC GAIN W｣

(3) ｢DOWN CNT｣.

(4) ｢PRIV.FLAG｣
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18.2.218.2.218.2.218.2.2    EXPANSION BEXPANSION BEXPANSION BEXPANSION B

Currently not used.

(1) ｢INTIAL W｣

(2) ｢LENGTH W｣

(3) ｢AXIS UP/DOWN｣

(4) ｢ANGLE REV.｣

18.2.318.2.318.2.318.2.3    MAINTENANCE DATAMAINTENANCE DATAMAINTENANCE DATAMAINTENANCE DATA

Data in this group sets data used for maintenance.  Unless otherwise
required, enter “0” (default value) for each item.

(1) ｢CPC SELECT｣

Not used.

(2) ｢CPC LOOP TIME｣

Not used.

(3) ｢CPC SP1｣

Not used.

(4) ｢CPC SP2｣

Not used.

(5) ｢A-CAL CHECK｣

• Number of entry digits : 3

• Minimum unit : 1

• Standard setting : 0

Determines the A-CAL operation.

Values 0 : Defines the current position as the robot origin.

1 : Defines errors caused while the robot origin is
outside the limited area as warning (displaying
“WARNING” on screen) to continue the operation
process.

2 : Ignores errors caused when the robot origin is
outside the limited area.

16 : Defines the robot origin when the ORIGIN (ORG)
sensor turns ON.

32 : Defines the robot origin when the ORIGIN (ORG)
sensor turns ON and Z signal of motor turns ON.

To select more than one of the processes above, enter the total of the
values selected.  However, it is not possible to select the
combination of 1 and 2, or 16 and 32.
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(6) ｢POS ERROR SEL｣

Currently not supported.

Specifies whether or not positioning error i is detected.

Values 0 : Detects.

1 : Does not detect. (displaying “WARNING”)

(7) ｢AB SLOWDOWN TIM｣

Currently not supported.

Manually sets timing to slow-down for A, B, and W-Axes.  With 0
setting, the system automatically controls.

(8) ｢SERVO TYPE｣

Currently not in use.

(9) ｢EMP SELECT｣ (Encoder Monitor Program SELECT)

• Number of entry digits : 3

• Minimum unit : 1

• Standard value : 0

Sets whether the “DRIVER ERROR” detection is valid or invalid,
and whether the detected encoder battery alarm is valid or invalid.

Values 0 : Tests all the axes.

1 : Tests A (X)-Axis.

2 : Tests B (Y) -Axis.

3 : Tests Z-Axis.

8 : Tests W-Axis.

16 : Tests R-Axis.

32 : Tests C-Axis.

128 : Invalidates the detected encoder battery alarm.

To specify so that a certain axis will not be tested, enter a total
excluding the value corresponding to that axis.

Currently, “DRIVER ERROR” detection is not supported.

(10) ｢HOLD POWER SAVE｣

Currently not supported.

Sets a time interval to switch from HOLD to braking. (for special
models with additional specifications only)

                                                  
i: Occurs when positioning cannot be performed due to hunting or external pressure.
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(11) ｢Z SLOWDOWN TIM｣

Currently not supported.

Manually sets timing to slow-down for Z-Axis.  With 0 setting, the
system automatically controls.

(12) ｢STATION NO｣

• Number of entry digits : 3

• Valid range : 0 to 999

• Minimum unit : 1

• Standard value : Robot No. (“1” for ROBOT 1)

Set a value when station No. should be specified for communication.

(13) ｢SENSOR STOP SEL｣

Currently not supported.

Changes the input logic of the W-Axis sensor when the sensor stops.

(14) ｢SENSOR COUNT｣

Currently not supported.

Changes the input detection amplitude of the W-Axis sensor when
the sensor stops.

(15) ｢PTP Z IN DATA｣

Currently not in use.

(16) ｢POSITIONING CNT｣

Currently not in use.

18.318.318.318.3    ORIGINORIGINORIGINORIGIN
In the ORIGIN group, you enter and set values and data mechanically
intrinsic to robots.  Failing to enter correct data for the items in this group
results in irregular functioning in CPC operation and inaccuracy in data
based on values on coordinates.

Also, this group contains data that determine, upon application, the basic
combinations of robots and motions.
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18.3.118.3.118.3.118.3.1    SET-UP SYSTEMSET-UP SYSTEMSET-UP SYSTEMSET-UP SYSTEM

(1) ｢TRANSFER RATE｣

• Standard value : 9600 [bps]

Select the data transfer speed for RS-232C (selecting a character-
form value).

When the value has been changed, turn OFF the power supply for
controller power and then turn it ON again.

Select a value from the following:

･ 300    ･ 600

･ 1200   ･ 2400

･ 4800   ･ 9600

･ 19200  ･ 38400

(2) ｢ON-LINE SELECT｣

• Number of entry digit: 1

• Minimum unit: 1

• Standard value: 0

Values 0 : Standard

1 : Not in use.

2 : Uses the vision.

4 : Cancels the function of sequential speed acceleration i

to allow operation at the specified speed from the
start.

To use more than one of the above, enter the total of the values
selected.  For instance, to use vision and sequential speed-up,
enter 6.  To use speed-up function alone, enter 4.

(3) ｢STOP SELECT｣

• Standard value : STATUS

Selects a way for detecting STOP signal (IN5) when it is input.
(selecting a character-form value)

Values STATUS : Detects the signal by status

RISING : Detects only the rising.

When “RISING” is selected for the above item, “STOP” must be selected for
the next item.

                                                  
i: For the first three points, operation is carried out at a lower speed in standard condition. (first

point: 20% of the speed; second point: 40%; third point: 60%; fourth point: 100%)
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(4) ｢STOP｣

• Standard value : STOP

Selects a function of the STOP signal (IN5). (selecting a character-
form value)

Values STOP : Stops when STOP signal turns ON and restarts
with START or NEXT signal input after STOP
signal (IN5) turns OFF.

PAUSE : Pauses while STOP signal (IN5) is ON.

(5) ｢STORE ADDRESS｣

• Standard value : NEXT

Selects an address to which the system returns upon recovery from
power interruption. (Selecting a character-form value)

Valid for AUTO mode of automatic operation.  When power is shut
down during robot operation, for example, due to power failure,
either the address where the system was operating the moment
when the power was cut, or the next address is selected according to
the setting after the power supply is recovered.

Values NEXT : Selects the address next to the address where
power was interrupted.

CURR : Selects the address where power was
interrupted.

(6) ｢I/O ASSIGNMENT｣

• Number of entry digit : 1

• Minimum unit : 1

• Standard value : 0

Selects whether to use DI/DO as standard or as defined I/O.  To
use this function, turn OFF the power after setting the value and
turn ON the power again.

Values 0 : Standard

1 : Uses in ON-LINE mode all of the OUT 0-OUT 15 in the
same way as that in AUTO mode (outputting MOUT).

2 : A and B area output

4 : Base position output

8 : Outputs to an axis at the base position.
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(7) ｢INCHING SELECT」

• Number of entry digit : 1

• Minimum unit : 1

• Standard value : 0

Values 0 :

1 : Validates limitations on inching.  When overrun or
area limit is input during inching, the inching
operation is stopped.

2 : Uses special functions such as offsetting by a S-code
(S-code: 1-89).

4 : Carries out linear inching i during inching in AUTO
mode. (Invalidated when expanded interfaces are
used.)

(8) ｢M DATA｣

• Number of entry digits : 2

• Valid range : 0 to 99

• Minimum unit : 1

• Standard value : 0

Sets definitions of use for M-data.  For details, refer to 16.4.3,
“Changes in M-data and S-code Functions Depending on System
Generation Setting.”

Values 0 : Sets the insertion motion, starting X, Y, and W-Axes
simultaneously where M-data are in the fifties
(M=50-59).

8 : Does not allow M-data to change operations/motions.
Allows only S-codes to change operations/motions.

(9) ｢AUTO/ON-LINE｣

Specifies the mode to be used when ON-LINE operation is activated.
(selecting a character-form value)

• Standard value : ON-LINE

Values ON-LINE : Uses ON-LINE mode.

AUTO : Uses AUTO mode.

EXT AUTO : Uses extended AUTO mode.  Select this
value when 1000 or more position addresses
are used.

Note that with “EXT AUTO,” DI/DO assignment changes. (Refer to
7.2, “Extended AUTO Mode.”)

                                                  
i: Normally axes are inched individually.  When the linear inching is specified, inching operation takes

place on X-Y coordinates.  Refer to 5.2.1, “Operation with X-Y Coordinates in LI-TEACH Mode."
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(10) ｢EMERGENCY STOP｣

• Standard value: KEEP

The value is currently invalid.  Normally the A-CAL is constantly
retained.  Select either character-form value for A-CAL for

emergency stops.  Press the 
io

SEL  key to select.

Values KEEP : Retains the A-CAL.

RESET : Resets the A-CAL.

18.3.218.3.218.3.218.3.2    AXIS DIRECTIONAXIS DIRECTIONAXIS DIRECTIONAXIS DIRECTION

(1) ｢A-CAL SEQ｣

• Number of entry digits : 6

• Minimum unit : 111111

• Standard value : 221222

Specifies an order in which A-CAL is performed for the axes.  Each
digit corresponds to an axis as shown below.

００００００

↓↓↓↓↓↓

ＡＢＺＷＲＣ

Enter the same value for axes for which A-CAL is performed at the
same time.

(2) ｢A-CAL DIR. A｣ : A-CAL direction for A-Axis (X-Axis).

(3) ｢A-CAL DIR. B｣ : A-CAL direction for B-Axis (Y-Axis).

(4) ｢A-CAL DIR. Z｣ : A-CAL direction for Z-Axis.

(5) ｢A-CAL DIR. W｣ : A-CAL direction for W-Axis.

(6) ｢A-CAL DIR. R｣ : A-CAL direction for R-Axis.

(7) ｢A-CAL DIR. C｣ : A-CAL direction for C-Axis.

• Standard value for the above : PLUS

Each item above changes the direction of A-CAL. (selecting a
character-form value)

Values PLUS : Normal direction

MINUS : Reversed direction

Be sure to record the data specified for the above items after the robot
installation.
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(8) ｢INCHI DIR. A｣ : Inching direction for A-Axis (X-Axis)

(9) ｢INCHI DIR. B｣ : Inching direction for B-Axis (Y-Axis)

(10) ｢INCHI DIR. Z｣ : Inching direction for Z-Axis

(11) ｢INCHI DIR. W｣ : Inching direction for W-Axis

(12) ｢INCHI DIR. R｣ : Inching direction for R-Axis

(13) ｢INCHI DIR. C｣ : Inching direction for C-Axis

• Standard value for the above : PLUS

Each item above changes the direction of inching. (selecting a
character-form value)

Values PLUS : Normal direction

MINUS : Reversed direction

18.3.318.3.318.3.318.3.3    AXIS SELECTAXIS SELECTAXIS SELECTAXIS SELECT

(1) ｢A AXIS TYPE｣: A-Axis (X-Axis)

(2) ｢B AXIS TYPE｣: B-Axis (Y-Axis)

(3) ｢Z AXIS TYPE｣: Z-Axis

(4) ｢W AXIS TYPE｣: W-Axis

(5) ｢R AXIS TYPE｣: R-Axis

(6) ｢C AXIS TYPE｣: C-Axis

• Standard value : USED

Specifies the status of the each axis, whether it is to be used or not.
(selecting a character-form value)

Values NOT USED : Sets the non-use condition.

USED : Sets the use condition.

Be sure to record the data specified for the above items after the robot
installation.
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(7) ｢A AXIS SEL｣: Selects A-Axis (X-Axis).

(8) ｢B AXIS SEL｣: Selects B-Axis (Y-Axis).

(9) ｢Z AXIS SEL｣: Selects Z-Axis.

(10) ｢W AXIS SEL｣: Selects W-Axis.

(11) ｢R AXIS SEL｣: Selects R-Axis.

(12) ｢C AXIS SEL｣: Selects C-Axis.

• Standard value : USED

Each of the above values is currently invalid.  Currently the axis is
held even if the setting is NOT HOLD.  Select either character-
form value for the axis.

Values NOT HOLD : Normal

HOLD : Constantly holds the axis.

Be sure to record the data specified for the above items after the robot
installation.

18.418.418.418.4    ADJUSTADJUSTADJUSTADJUST
The items in this group are used to set the values of the robot main unit.

18.4.118.4.118.4.118.4.1    AR TYPE ADJUSTAR TYPE ADJUSTAR TYPE ADJUSTAR TYPE ADJUST

(1) ｢INITIAL A｣

(2) ｢INITIAL B｣

(3) ｢INITIAL Z｣

(4) ｢INITIAL W｣

(5) ｢INITIAL R｣

(6) ｢INITIAL C｣

• Number of entry digits : 7

• Valid range : -7999.999 to 7999.999

• Minimum unit : ±0.001

Specifies the initial value of the robot.  Normally, the position
where A-CAL is performed is specified as the origin.  When you
wish to move the origin from the originally given position to another
position, specify a value necessary for correction

Be sure to record the data specified for the above items after the robot
installation.
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INITIAL A

INITIAL B

Fig.18.Fig.18.Fig.18.Fig.18.3333 INITIAL A  INITIAL A  INITIAL A  INITIAL A Fig.18.Fig.18.Fig.18.Fig.18.4444    INITIALINITIALINITIALINITIAL B B B B

(7) ｢LENGTH A｣

(8) ｢LENGTH B｣

(9) ｢LENGTH Z｣

(10) ｢LENGTH W｣

(11) ｢LENGTH R｣

(12) ｢LENGTH C｣

• Number of entry digits : 7

• Valid range : 0 to 9999.999

• Minimum unit : 0.001

Specifies the arm length for each axis.  Used for SCARA
(horizontal multi-articulated) robot only.  The SCARA robot
converts quantities of rotation (in pulse) for A and B-Axes into
quantities on X-Y coordinates, determining the position on the
coordinates based on the arm lengths from the base point to the tip.
Therefore, if the set values of initial data and the arm lengths are
not correct, accuracy of the arm positioning in linear motions (arm
operation in TEACH mode and CPC operation in automatic
operation) becomes lower.

The length of the first arm is constant for the model, but the length
of the second arm varies depending on the design of the tool used at
the tip.  Special attention should be paid to the data to be set for
the above.

Be sure to record the data specified for the above items after the robot
installation.

(13) ｢AXIS COMBINATION｣

Not in use.

18.4.218.4.218.4.218.4.2    MB TYPE ADJUSTMB TYPE ADJUSTMB TYPE ADJUSTMB TYPE ADJUST

Currently not supported.
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18.518.518.518.5    CAPABILITYCAPABILITYCAPABILITYCAPABILITY
Use this group when checking the specifications of the robot main unit or
memory data intrinsic to the robot.

18.5.118.5.118.5.118.5.1    ROBOT CAPABILITYROBOT CAPABILITYROBOT CAPABILITYROBOT CAPABILITY

Displays the individual settings for the encoders.  You cannot change the
data here.

(1) ｢ENC. PULSE A｣: Encoder pulse for A-Axis (X-Axis)

(2) ｢ENC. PULSE B｣: Encoder pulse for B-Axis (Y-Axis)

(3) ｢ENC. PULSE Z｣: Encoder pulse for Z-Axis

(4) ｢ENC. PULSE W｣: Encoder pulse for W-Axis

(5) ｢ENC. PULSE R｣: Encoder pulse for R-Axis

(6) ｢ENC. PULSE C｣: Encoder pulse for C-Axis

• Number of entry digits : 7

• Minimum unit : 1

Displays the encoder pulse set for each axis.

(7) ｢LEAD/GEAR A｣: Lead/gear setting for A-Axis (X-Axis)

(8) ｢LEAD/GEAR B｣: Lead/gear setting for B-Axis (Y-Axis)

(9) ｢LEAD/GEAR Z｣: Lead/gear setting for Z-Axis

(10) ｢LEAD/GEAR W｣: Lead/gear setting for W-Axis

(11) ｢LEAD/GEAR R｣: Lead/gear setting for R-Axis

(12) ｢LEAD/GEAR C｣: Lead/gear setting for C-Axis

• Number of entry digits : 6

• Minimum unit : 0.001

Displays the lead or gear ratio set for each axis.

(13) ｢MOTER REV. A｣: Maximum motor revolution speed for A-Axis (X-
Axis)

(14) ｢MOTER REV. B｣: Maximum motor revolution speed for B-Axis (Y-
Axis)

(15) ｢MOTER REV. Z｣: Maximum motor revolution speed for Z-Axis

(16) ｢MOTER REV. W｣: Maximum motor revolution speed for W-Axis

(17) ｢MOTER REV. R｣: Maximum motor revolution speed for R-Axis

(18) ｢MOTER REV. C｣: Maximum motor revolution speed for C-Axis

• Number of entry digits : 4

• Minimum unit : 1

Displays the maximum motor revolution speed set for each axis.
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18.5.218.5.218.5.218.5.2    EXPANSION AEXPANSION AEXPANSION AEXPANSION A

The following data are system data for expansion to be specified when
applicable data items are added.  Therefore, specify “0” for the following
items unless our company requests otherwise.

(1) ｢EXPANSION 0｣

(2) ｢EXPANSION 1｣

(3) ｢EXPANSION 2｣

(4) ｢EXPANSION 3｣

(5) ｢EXPANSION 4｣

(6) ｢EXPANSION 5｣

(7) ｢EXPANSION 6｣

(8) ｢EXPANSION 7｣

Not used.

(9) ｢CPC INTEG GAIN｣

Not used.

(10) ｢FV TIME 0｣

(11) ｢FV TIME 1｣

(12) ｢FV TIME 2｣

Not used.
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CHAPTER 19CHAPTER 19CHAPTER 19CHAPTER 19    Details of System ParametersDetails of System ParametersDetails of System ParametersDetails of System Parameters

19.119.119.119.1    MOTIONMOTIONMOTIONMOTION
The items in this group set conditions of robot operations and motions.

19.1.119.1.119.1.119.1.1    MOTIONMOTIONMOTIONMOTION

(1) ｢PULL-UP｣

• Number of entry digits : 7

• Valid range : 5 up to the value of the maximum
working area of Z-Axis

• Minimum unit : 0.001

• Standard value : 10

With ｢PULL-UP｣ setting, Z-Axis is automatically moved in PTP
operation.

In PTP operation, when moving from a point to another, both of
which are at a lower level than the setting of ｢PULL-UP｣, the robot
will not move horizontally at that level.  The robot automatically
raises the Z-Axis to the set value (automatic pull-up), then moves
horizontally, then lowers the Z-Axis for positioning.  This item
specifies the distance from the Z-Axis origin to the level at the point
where horizontal move is started.  The value is specified in “mm.”

｢PULL-UP｣

(mm)

Work
A

B C

D

Z-Axis origin

Fig.19.Fig.19.Fig.19.Fig.19.1111 PULL-UP Motion PULL-UP Motion PULL-UP Motion PULL-UP Motion

For example, in the figure above, if the robot moves horizontally
from point A to point D, it will interfere with the work.  When a
｢PULL-UP｣ value is set so that the Z-Axis reaches to point B (level
B), the robot starts horizontal move from that level via point C to
point D for positioning.  However, when moving between two
points which are exactly on the same position on X-Y coordinates
but different in height on Z coordinate, the PULL-UP motion is not
performed.

Specify a value for ｢PULL-UP｣ according to the robot used so that
the ORIGIN (ORG) sensor does not turn ON due to the setting
during the PULL-UP motion.
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(2) ｢ARCH UP｣

• Number of entry digits : 7

• Valid range : 0 up to the value of the maximum
working area of Z-Axis

• Minimum unit : 0.001

• Standard value : 0

In PTP operation, the robot starts horizontal shift after the Z-Axis
is raised, and lowers Z-Axis after the horizontal shift is finished.
When automatic PULL-UP is activated, this gate motion is execut-
ed to avoid interference of work with the robot moving horizontally.

｢ARCH UP｣ allows the robot to move horizontally while the Z-Axis
is rising, under a ｢PULL-UP｣ setting.  Because of this, the tact
time for the ARCH-UP motion is shorter than for the regular
PULL-UP (gate) motion above.  However, if an incorrect value is
set, the robot may interfere with the work.  Therefore, use care to
set a correct value.

｢PULL UP｣

Work

｢ARCH UP｣

D (mm)

Z-Axis origin

Fig.19.Fig.19.Fig.19.Fig.19.2222 ARCH UP ARCH UP ARCH UP ARCH UP

A value specified for ｢ARCH UP｣ is a distance from the Z-Axis ori-
gin.  When setting for ARCH UP motion, check and confirm the
difference between the value set for ｢ARCH UP｣ and that for
｢PULL-UP｣.  Specifically, confirm that by what mm the ARCH UP
level should be lower than the PULL-UP level.  For example, as
illustrated above, specify a value D (mm) that allows Z-Axis to start
horizontal shift without interference with the work.



CHAPTER 19 DETAILS OF SYSTEM PARAMETERS

19-3

(3) ｢ARCH DOWN｣

• Number of entry digits : 7

• Valid range : 0 up to the value of the maximum
working area of Z-Axis

• Minimum unit : 0.001

• Standard value : 0

In PTP operation, the robot starts horizontal shift after the Z-Axis
is raised, and lowers Z-Axis after the horizontal shift is finished.
When automatic PULL-UP is activated, this gate motion is execut-
ed to avoid interference of work with the robot moving horizontally.

｢ARCH DOWN｣ allows the robot to lower the Z-Axis while moving
horizontally, under a ｢PULL-UP｣ setting.  Because of this, the
tact time for the arch down motion is shorter than for the regular
PULL-UP (gate) motion above.  However, if an incorrect value is
set, the robot may interfere with the work.  Therefore, use care to
set a correct value.

Work

｢PULL UP｣

Z-Axis origin

｢ARCH DOWN｣

D (mm)

Fig.19.Fig.19.Fig.19.Fig.19.3333 ARCH DOWN ARCH DOWN ARCH DOWN ARCH DOWN

A value specified for ｢ARCH DOWN｣ is a distance from the Z-Axis
origin.  When setting for ARCH DOWN motion, confirm the differ-
ence between the value set for ｢ARCH DOWN｣ and that for
｢PULL-UP｣.  Specifically, confirm that by what mm the ARCH
DOWN level is lower than the PULL-UP level.  For example, as
illustrated above, specify a value D (mm) that allows Z-Axis to start
lowering while horizontal move without interference with the work.
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(4) ｢INS DIS.｣

• Number of entry digits : 7

• Valid range : 0 up to the value of the maximum
working area of Z-Axis

• Minimum unit : 0.001

• Standard value : 20

Sets the distance for which the PTP insertion motion is performed.
The robot starts deceleration at the level (value) which is obtained
by taking the set value from the level (value) of the target point to
which the Z-Axis lowers.

｢INS DIS.｣

Z-Axis lowers

Positioning with

decelerated speed

Target point

Fig.19.Fig.19.Fig.19.Fig.19.4444 INS DIS. INS DIS. INS DIS. INS DIS.

(5) ｢INS SPEED｣ (Inserting speed)

• Number of entry digits : 3

• Valid range : 0 to 99

• Minimum unit : 1

• Standard value : 20

Sets inserting speed for PTP insertion motion.  The maximum
speed of each axis varies depending on the robot type.  The maxi-
mum speed is scaled into 100 levels (0: minimum speed-99: maxi-
mum speed).  The inserting speed can be specified by selecting a
value (0-99) which functions as a ratio to the maximum speed.

The robot moves the distance specified in (4) above at a decelerated
speed.  The area S2 represents the distance where the insertion
motion ｢INS DIS.｣ takes place.

Speed

Time

S1

S2

Z-Axis lowering speed

｢INS SPEED｣

Fig.19.Fig.19.Fig.19.Fig.19.5555 INS SPEED INS SPEED INS SPEED INS SPEED
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When the speed of Z-Axis immediately before moving into the distance set
for ｢INS DIS.｣ is set lower than the ｢INS SPEED｣, the lower speed will
control.  For example, if Z-Axis is lowering at 50 and the speed set for ｢INS
SPEED｣ is 100, the axis does not change speed to that as represented in
dotted line in the diagram below, but moves as illustrated in straight line.
The area S2 represents the distance ｢INS DIS.｣ where the insertion mo-
tion takes place.

Speed

Time

Ｓ１ Ｓ２

｢INS SPEED｣

Z-axis lowering speed

Fig.19.Fig.19.Fig.19.Fig.19.6666 Notes for  Notes for  Notes for  Notes for ｢｢｢｢INS SPEEDINS SPEEDINS SPEEDINS SPEED｣｣｣｣ Setting Value Setting Value Setting Value Setting Value

(6) ｢UP DIS.｣ (distance of moving up)

• Number of entry digits : 7

• Valid range : 0 up to the value of the maximum
working area of Z-Axis

• Minimum unit : 0.001

• Standard value : 20

Sets the distance for which the PTP slow-up motion is performed.

The distance where the Z-Axis moves at a slower speed is specified
when Z-Axis starts moving up.

｢UP DIS.｣

Z-Axis

moving up Distance where the Z-Axis

moving up at a slower speed

Fig.19.Fig.19.Fig.19.Fig.19.7777 UP DIS. UP DIS. UP DIS. UP DIS.
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(7) ｢UP SPEED｣

• Number of entry digits : 3

• Valid range : 0 to 99

• Minimum unit : 1

• Standard value : 20

Sets the speed of moving-up for PTP slow-up motion.

The robot moves the distance specified in (6) ｢UP DIS.｣ above at a
speed specified in this step.  The area S1 represents the distance of
moving up, ｢UP DIS.｣, where the slow-up motion takes place.

Speed

Time

Z-Axis moving up speed

｢UP SPEED｣

Ｓ１

Ｓ２

Fig.19.Fig.19.Fig.19.Fig.19.8888 UP SPEED UP SPEED UP SPEED UP SPEED

When the speed of Z-Axis immediately after moving out of the distance set
for ｢UP DIS.｣ is set lower than the ｢UP SPEED｣, the lower speed will con-
trol.  For example, if Z-Axis is moving up at 50 and the speed set for ｢UP
SPEED｣ is 100, the axis does not change speed to that as illustrated in dot-
ted line in the diagram below, but moves as shown in straight line.  The ar-
ea S1 represents the distance ｢UP DIS.｣ where the slow-up motion takes
place.

Speed

Time
Ｓ１ Ｓ２

｢UP SPEED｣

Z-axis moving up speed

Fig.19.Fig.19.Fig.19.Fig.19.9999 Notes for  Notes for  Notes for  Notes for ｢｢｢｢UP SPEEDUP SPEEDUP SPEEDUP SPEED｣｣｣｣ Setting Value Setting Value Setting Value Setting Value

(8) ｢Z NEXT PULL｣

Currently not used.
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19.1.219.1.219.1.219.1.2    AXIS SPEEDAXIS SPEEDAXIS SPEEDAXIS SPEED

(1) ｢SPEED A, B (X, Y) W｣ (Speed of axes, A, B (X, Y) W)

(2) ｢SPEED Z｣ (Speed of Z-Axis)

• Number of entry digits : 3

• Valid range : 0 to 100

• Minimum unit : 1

• Standard value : 100

For automatic operation, specify the operating speed of each axis
except for that in CPC operation.

The maximum speed of each axis differs depending on the robot
type.  The maximum speed is scaled into 100 levels (0: Minimum
speed to 100: Maximum speed).  The speed can be specified by se-
lecting a value (0-100) which functions as a ratio to the maximum
speed.  The value specified in this step sets the speed of every posi-
tioning.

The speed in CPC operation should be specified for ｢CPC SPEED｣
described in the following section.

(3) ｢SPEED B｣ (B-Axis speed for expansion)

(4) ｢SPEED W｣ (W-Axis speed for expansion)

(5) ｢EXPANSION 2｣ (R-Axis speed for expansion)

(6) ｢EXPANSION 1｣ (C-Axis speed for expansion)

• Number of entry digits : 3

• Valid range : 0 to 100

• Minimum unit : 1

• Standard value : 100

Use the above items to specify a speed for each of the axes as ex-
panded functions.  In this case, ｢SPEED A, B (X, Y), W｣ functions
as the setting for the speed of A-Axis (X-Axis).  For automatic op-
eration, specify the operating speed of each axis except for that in
CPC operation.  The maximum speed of each axis differs depend-
ing on the robot type.  The maximum speed is scaled into 100 levels
(0: Minimum speed to 100: Maximum speed).  The speed can be
specified by selecting a value (0-100) which functions as a ratio to
the maximum speed.
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19.1.319.1.319.1.319.1.3    CPC CONSTANTCPC CONSTANTCPC CONSTANTCPC CONSTANT

(1) ｢CPC SPEED｣

• Number of entry digits : 3

• Valid range : 0 to 999

• Minimum unit : 1

• Standard value : 100

Sets speed for interpolation (CPC operation).  The scale unit for
this item is 1 mm/sec.

The tip speed depends on the setting of ｢CPC SPEED｣ and the F-
code specified for the start of the CPC operation.

(mm/sec)(mm/sec)(mm/sec)(mm/sec)Tip speed (mm/sec) = Tip speed (mm/sec) = Tip speed (mm/sec) = Tip speed (mm/sec) = ｢｢｢｢CPC SPEEDCPC SPEEDCPC SPEEDCPC SPEED｣｣｣｣ x x x x
1 + F-code1 + F-code1 + F-code1 + F-code

100100100100

The maximum speed differs depending on the robot type.  Even if a
value greater than the maximum speed specific to the robot is set,
the robot will operate at its rated maximum speed.

(2) ｢CPC F.F. GAIN｣

Currently not used.

(3) ｢SPLINE SPEED｣

Currently not used.

(4) ｢CPC CONSTANT｣

• Number of entry digits : 3

• Valid range : 0 to 100

• Minimum unit : 1

• Standard value : 0

Sets the smoothness at the passing point in continuous CPC opera-
tion.  The setting range is between 0-100%.  The curve is most
smooth with the setting 0, and the most steep with the setting 100.

(5) ｢CPC ACCEL/DECEL｣ (CPC acceleration/deceleration)

• Number of entry digits : 3

• Valid range : 0 to 100

• Minimum unit : 1

• Standard value : 80

Sets the acceleration/deceleration of the speed during CPC opera-
tion.
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19.219.219.219.2    RESPONSERESPONSERESPONSERESPONSE

19.2.119.2.119.2.119.2.1    ACCELACCELACCELACCEL

The accelerating/decelerating time is determined by the robot type, and set
by configuration.  (Refer to 20.4, Assigning Motors to Robot Axes.”)  The
accelerating/decelerating time set in the configuration is treated as the
minimum time required.  Items in this group set the ratio of (number of
times of) such time required to complete the acceleration/deceleration.

(1) ｢ACCEL SELECT｣

• Standard value : AUTO

Currently the above value is not used.  The setting is constantly
MANUAL.

Selects either to set acceleration/deceleration with the settings of
the following (2)｢ACCEL A｣ to (7)｢ACCEL C｣, or to set the opti-
mized acceleration/deceleration using the weight of work in addi-
tion to the settings of (2) to (7). (selecting a character-form value)

AUTO : Automatically creates to set an accelerat-
ing/decelerating time.

Optimizes the acceleration/deceleration by using the
values of (2)｢ACCEL A｣ to (7)｢ACCEL C｣ and the set-
ting of ｢PTP WEIGHT｣ reached by selecting
｢RESPONSE｣→｢RESPONSE｣ in System Parameter
menu.  Allows smooth acceleration/deceleration for
carrying heavy works.

MANUAL : Requires specifying values for (2)｢ACCEL A｣ to (7)
｢ACCEL C｣.

AUTO is quite effective for SCARA (horizontal multi-articulated) robots.
However, for Cartesian robots, acceleration varies due to the simplified cal-
culation value of ｢PTP WEIGHT｣.  Therefore, to obtain a shorter tact
time, change values for the following items of acceleration data with the
｢PTP WEIGHT｣ set to 0.
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(2) ｢ACCEL A｣

(3) ｢ACCEL B｣

(4) ｢ACCEL Z｣

(5) ｢ACCEL W｣

(6) ｢ACCEL R｣

(7) ｢ACCEL C｣

• Number of entry digits : 3

• Valid range : 0 to 100

• Minimum unit : 1

• Standard value : 80

Each of the above is to slow-down acceleration/deceleration of the
axis.  In standard condition, always set between 70-100.  The
smaller the value becomes, the more gradual the acceleration be-
comes.

Table Table Table Table 19191919....1111 Set Value and Acceleration/Deceleration Time (Minimum Time:1) Set Value and Acceleration/Deceleration Time (Minimum Time:1) Set Value and Acceleration/Deceleration Time (Minimum Time:1) Set Value and Acceleration/Deceleration Time (Minimum Time:1)

｢｢｢｢ACCELACCELACCELACCEL｣｣｣｣ value value value value Acceleration/Deceleration timeAcceleration/Deceleration timeAcceleration/Deceleration timeAcceleration/Deceleration time

100 1

90 10/9

80 10/8

70 10/7

60 10/6

50 10/5

40 10/4

30 10/3

20 10/2

10 10/1

The optimum values of ｢ACCEL｣ for various robot with working
load are given below.

Table Table Table Table 19191919....2222 Optimum ACCEL Value and Working load Optimum ACCEL Value and Working load Optimum ACCEL Value and Working load Optimum ACCEL Value and Working load

｢｢｢｢ACCELACCELACCELACCEL｣｣｣｣ value value value value AR-C270AR-C270AR-C270AR-C270 AR-C350AR-C350AR-C350AR-C350 MBMBMBMB

80
With 2kg

working load

With 2kg

working load

With standard

working load

70

60
With 4kg

working load
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19.2.219.2.219.2.219.2.2    AXIS INP PULSEAXIS INP PULSEAXIS INP PULSEAXIS INP PULSE

This group is not used.  In the past, the group was used to specify posi-
tioning accuracy, which now is specified by servo parameters.  Refer to 12.5,
“Setting Servo Parameters (SERVO),” and the user’s guide of the controlled
units used.

(1) ｢INP PULSE A, B｣

(2) ｢PULSE B｣

(3) ｢INP PULSE Z｣

(4) ｢INP PULSE W｣

(5) ｢EXPANSION 2｣

(6) ｢EXPANSION 1｣

19.2.319.2.319.2.319.2.3    RESPONSERESPONSERESPONSERESPONSE

(1) ｢SAFE. ZONE｣

• Number of entry digits : 7

• Valid range : 0 up to the value of the maximum work-
ing area of Z-Axis

• Minimum unit : 0.001

• Standard value : 10

Outputs to turn ON OUT5 when Z-Axis moves up to a higher level
than the setting of this item (when the level value becomes smaller
than the setting).  Used for determining robot refuge.  The unit is
mm (millimeter).

The conditions of the output (OUT5) are:

① AUTO is selected for ｢AUTO/ON-LINE｣ reached by selecting
｢ORIGIN｣→｢SET-UP SYSTEM｣ in System Generation menu,
OUT5 is output either in TEACH, CHECK, or AUTO mode.

② When ON-LINE is selected for ｢AUTO/ON-LINE｣ reached by
selecting ｢ORIGIN｣→｢SET-UP SYSTEM｣ in System Genera-
tion menu, and only when 1 is set for ｢I/O ASSIGNMENT｣
reached by selecting ｢ORIGIN｣→｢SET-UP SYSTEM｣ in System
Generation menu, OUT5 is automatically output.

Z origin

｢SAFE. ZONE｣

Outputs to turn

ON OUT5

Fig.19.Fig.19.Fig.19.Fig.19.10101010 SAFE.ZONE SAFE.ZONE SAFE.ZONE SAFE.ZONE
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・ The setting becomes invalid when A-CAL has not been completed.  With
A-CAL incomplete, output of OUT5 is always OFF.

・ In KEY-IN mode, OUT5 will not change.
・ When PULL-UP function of Z-Axis is used, specify for ｢SAFE. ZONE｣ a

value greater than the setting of ｢PULL-UP｣ i.  If the same value as
｢PULL-UP｣ is set for ｢SAFE. ZONE｣, output of OUT5 may keep
switching ON and OFF or may not turn ON.

(2) ｢A-CAL SPEED｣

• Number of entry digits : 3

• Valid range : 1 to 999

• Minimum unit : 1

• Standard value : 50

Sets speed during A-CAL.

The maximum speed of each axis varies depending on the robot type.
The maximum speed is scaled into 1000 levels (0.1% to 99.9 %), and
the speed can be set between the above range.  However, for en-
suring safety, the robot will not operate at 250mm/sec or greater.

(3) ｢INCHING SPEED｣

• Number of entry digits : 3

• Valid range : 1 to 999

• Minimum unit : 1

• Standard value : 2

Sets inching speed.

The maximum speed of each axis varies depending on the robot type.
The maximum speed is scaled into 1000 levels (0.1% to 99.9 %), and
the speed can be set between the above range.  However, for en-
suring safety, the robot will not operate at 250mm/sec or greater.

(4) ｢PTP WEIGHT｣

• Number of entry digits : 7

• Valid range : 0 up to the value of the maximum
transportation weight

• Minimum unit : 0.001

• Standard value : 2

Specifies the total weight of tip tool and a work (kg).  By using this
value, the system automatically optimizes the accelera-
tion/deceleration during PTP operation and pass PTP operation.
The optimization is constantly carried out during pass PTP opera-
tion.   For PTP operation, acceleration/deceleration is optimized
when AUTO is set for ｢ACCEL SELECT｣ reached by selecting
｢RESPONSE｣→｢ACCEL｣ in System Generation menu.

                                                  
i: Specified by the System Parameter, ｢MOTION｣→｢MOTION｣→｢PULL-UP｣.
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(5) ｢EXPANSION 1｣

Not used.

(6) ｢COMPLAINCE｣

Not used.

(7) ｢DD INDEX GAIN｣

Not used.

(8) ｢PTP CONST AB｣

Not used.

(9) ｢PTP CONST Z｣

Not used.

(10) ｢PTP CONST W｣

Not used.

19.319.319.319.3    OFFSETOFFSETOFFSETOFFSET
｢DISPLAY OFFSET｣ specifies the origin of each coordinate for the purpose
of displaying.  Since each ｢DISPLAY OFFSET＊｣, reached by selecting
｢OFFSET｣ in System Parameter menu, is an offset used for display only,
the actual robot position will not be changed even when offset values are
changed.

By using offset settings, you can:

 Establishes a relationship between the robot and the work based on
the coordinate and make position data entry easier in KEY-IN
mode.

 Moves the robot parallel with the coordinate concerned in LI-
TEACH mode to make teaching easier.

 Sets for ｢AREA LIMIT｣ i easily by specifying a coordinate system.

Three kinds of coordinate systems are available. (Refer to 2.7, “LCD (Liquid
Crystal Display.”)

“To display offset” means to switch the display of the robot-specific world co-
ordinate system to that of the coordinate system of work (transferred data).
The world coordinate system is converted into the work coordinate system
in the following way:

The origin of the world coordinate system is moved by (Δx, Δy) on the X-Y
plane, and the position becomes the origin of the work coordinate system, as
illustrated below.  And then, the coordinate system is rotated by ΔR
around the origin.  As for the Z and W-Axes, the coordinate origin is located
where Δz is subtracted, and where the coordinate is rotated in the opposite
direction by Δw respectively.

                                                  
i: ｢LIMIT｣→｢AREA LIMIT｣ in System Generation menu.



CHAPTER 19 DETAILS OF SYSTEM PARAMETERS

19-14

World coordinates

ΔR

Work coordinates

ｙ

ｘ
Y

X

(Δx，Δy)

Δx＝｢DISP. X｣

Δy＝｢DISP. Y｣

ΔR＝｢DISP. R｣

Fig.19.Fig.19.Fig.19.Fig.19.11111111    ｢｢｢｢OFFSETOFFSETOFFSETOFFSET｣｣｣｣

(1) ｢DISP. X1｣ (Display X1)

(2) ｢DISP. Y1｣ (Display Y1)

(3) ｢DISP. R1｣ (Display R1)

(4) ｢DISP. X2｣ (Display X2)

(5) ｢DISP. Y2｣ (Display Y2)

(6) ｢DISP. R2｣ (Display R2)

(7) ｢DISP. X3｣ (Display X3)

(8) ｢DISP. Y3｣ (Display Y3)

(9) ｢DISP. R3｣ (Display R3)

• Number of entry digits : 7

• Valid range : X-Axis: -7999.999 to 7999.999
Y-Axis: -7999.999 to 7999.999
R-Axis: -180.000 to 180.000

• Minimum unit : ±0.001

• Standard setting : 0

Sets the origin of the X-Y coordinates to be displayed.
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｢DISP. X＊｣ is for offsetting X-Axis for display and ｢DISP. Y＊｣ is
for offsetting Y-Axis for display, each specified in “mm,” while
“DISP. R＊” is for offsetting by rotating the coordinate for display
specified in degree (angle).

Since each ｢DISPLAY OFFSET｣ is an offset used for display only,
the actual robot position will not be changed even when offset val-
ues are changed.  Specify values in the following example for
｢DISPLAY OFFSET 1｣:

① Enter 0 for ｢DISP. X1｣, ｢DISP. Y1｣ and ｢DISP. R1｣ respec-
tively.

② After A-CAL is completed, move the robot in TEACH mode to the
position which will be the origin of the new X-Y coordinate to be
displayed.

③ Read off the X and Y values of the position.  Enter the values for
｢DISP. X1｣ and｢DISP. Y1｣ respectively.

④ When you wish to rotate the X-Y coordinate, calculate the value
to be set for ｢DISP. R1｣ by using the two positions (X1, Y1) and
(X2, Y2) on the line which will become the new X-coordinate.

｢DISP.R1｣ = tan－１
Y2-Y1

X2-X1

(X2, Y2)

(X1, Y1)

R1

Y Y

X

X

Fig.19.Fig.19.Fig.19.Fig.19.12121212 Calculating  Calculating  Calculating  Calculating ｢｢｢｢DISP. R1DISP. R1DISP. R1DISP. R1｣｣｣｣

(10) ｢DISP. Z1｣ (Display Z1)

(11) ｢DISP. Z2｣ (Display Z2)

(12) ｢DISP. Z3｣ (Display Z3)

• Number of entry digits : 7

• Valid range : Z-Axis  -7999.999 to 7999.999

• Minimum unit : ±0.001

• Standard setting : 0

Sets the origin of the Z coordinate to be displayed.

｢DISP. Z＊｣ is for offsetting Z-Axis for display, specified in “mm.”
Since each ｢DISPLAY OFFSET｣ is an offset used for display pur-
pose only, the actual robot position will not be changed even when
offset values are changed.
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(13) ｢DISP. W1｣ (Display W1)

(14) ｢DISP. W2｣ (Display W2)）

(15) ｢DISP. W3｣ (Display W3)

• Number of entry digits : 7

• Valid range : W-Axis  -540.000 to 540.000

• Minimum unit : ±0.001

• Standard setting : 0

Offset value of W-Axis from X-Y coordinate.

A value for W-Axis is an angle displayed based on the X-Y coordi-
nates.  After an X-Y coordinate system is specified by display off-
setting, the operating direction of the W-Axis and the display will be
constant on the X-Y coordinate system.

｢DISP. W＊｣ is for setting the origin on W-Axis for the setting co-
ordinate.  Since each ｢DISPLAY OFFSET｣ is an offset used for
display purpose only, the actual robot position will not be changed
even when offset values are changed.

Specify values in the following example for ｢DISPLAY OFFSET 1｣:

① Enter system data for ｢DISP. X1｣, ｢DISP. Y1｣ and ｢DISP. R1｣
respectively to specify the X-Y coordinate system.

② Enter 0 for ｢DISP. W1｣.

③ After A-CAL is completed, rotate the robot in TEACH mode to
the position where the origin of the new coordinate will be set.

④ Read off the W1 value of the position.  Enter the value for
｢DISP. W1｣.

Since ｢DISP. W1｣ is an offset value for the display purpose only, the
mechanical working area will not be changed.  Because of this, if the work
coordinate system is newly changed, entering data of W-Axis may not be ac-
cepted even though the values are identical with those of the former coordi-
nate system, “AREA ERROR” being caused.

(16) ｢TOOL X1｣

(17) ｢TOOL Y1｣

(18) ｢TOOL Z1｣

(19) ｢TOOL X2｣

(20) ｢TOOL Y2｣

(21) ｢TOOL Z2｣

(22) ｢TOOL X3｣

(23) ｢TOOL Y3｣
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(24) ｢TOOL Z3｣

Currently not supported.

Specify data to switch display referenced with a coordinate system
with the origin at the tool’s working center.

Three types are available, allowing three different displays for the
three tools.  These items are used in combination with the ｢DISP.
＊＊｣ items described before.

19.419.419.419.4    SET-UPSET-UPSET-UPSET-UP
｢SET-UP｣ contains data areas for expansion.  There are two groups,
｢EXPANSION A｣ and ｢EXPANSION B｣.

19.4.119.4.119.4.119.4.1    EXPANSION AEXPANSION AEXPANSION AEXPANSION A

Used for expansion.

(1) ｢Pass PTP Select｣

Currently not supported.

Switches from pass PTP operation, in which the robot does not stop
at the passing position, to continuous pass PTP operation, in which
regular PTP operation is continued without communication with
external units when M-data values in the thirties (30-39) are used.

Values 0 : Specifies pass PTP operation where robot does not
stop at the passing position.

1 : Enables continuous PTP operation without com-
munication with external devices.  Stops the robot
temporarily at the passing position.

(2) ｢Base Pos Addr1｣ (Base Position Address 1)

(3) ｢Base Pos Addr2｣ (Base Position Address 2)

(4) ｢Base Pos Addr3｣ (Base Position Address 3)

(5) ｢Base Pos Addr4｣ (Base Position Address 4)

• Number of entry digits : 3

• Valid range : 0 to the value specified for ｢ADDRESS
MAX｣ i

• Minimum unit : 1

• Standard setting : 0

Specifies the address for the reference base position of the robot
(Robot origin).

                                                  
i: ｢LIMIT｣→｢ADDRESS MAX｣→｢ADRRESS MAX｣ in System Generation menu.



CHAPTER 19 DETAILS OF SYSTEM PARAMETERS

19-18

With ｢I/O ASSIGNMENT｣ set to 4, by selecting ｢ORIGIN｣→
｢SET-UP SYSTEM｣→｢I/O ASSIGNMENT｣ in System Generation
menu, and when the robot is positioned at one of the addresses
specified for the items above, OUT4 is output.  You can specify four
points.  OUT4 turns ON when the robot positions at one of the four
points specified.

By using this output, interlock system can be established to give
permission of start to the externally controlled units.  To give some
allowance in stopping position, set a value for the next item ｢Base
Pos Pulse｣.

(6) ｢Base Pos Pulse｣ (Base Position Pulse)

• Number of entry digits : 5

• Valid range : 0 to 99999

• Minimum unit : 1

• Standard setting : 0

Specifies the allowable variation range(±number of pulses), where
OUT4 turns ON, for the address specified for ｢Base Pos Addr｣
above.  Specify a value that is a number of pulses.

(7) ｢Safety select｣

Specifies reference base position for ｢ARCH UP｣ i  and ｢SAFE.
ZONE｣ ii settings.  Currently the setting for this item is fixed to 0.

Values 0 : Specifies the origin of Z-Axis as the reference posi-
tion, validating absolute values of ｢ARCH UP｣ and
｢SAFE. ZONE｣.

1 : Specifies the position currently located as the refer-
ence, turning OUT5 signal (ZONE output) ON when
Z-Axis rises by a value specified for ｢SAFE.
ZONE｣.

2 : Specifies the position currently located as the refer-
ence, starting to move A and B-Axes (X and Y-Axes)
when Z-Axis rises by a value specified for ｢ARCH
UP｣.

19.4.219.4.219.4.219.4.2    EXPANSION BEXPANSION BEXPANSION BEXPANSION B

(1) ｢SENS. OFF｣ (Sensor Offset)

Currently not supported.  Specifies an offset upon stop of W-Axis
sensor.

(2) ｢SENS. SKIP｣ (Sensor Skip)

Currently not supported.  Specifies an area where W-Axis sensor is
ignored upon stop of W-Axis sensor.

                                                  
i : ｢MOTION｣→｢MOTION｣→｢ARCH UP｣ in System Parameter menu
ii : ｢RESPONSE｣→｢RESPONSE｣→｢SAFE.ZONE｣ in System Parameter menu
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(3) ｢AREA AX｣ (Area Output A(X))

(4) ｢AREA BY｣ (Area Output B(Y))

• Number of entry digits : 7

• Valid range
SCARA (horizontal multi-articulated) robot :

-360.000°to 360.000°
Cartesian robot : -7999.999mm to 7999.999mm

• Minimum unit : ±0.001

• Standard setting : 0

Outputs OUT4 ON when the axis is within the specified range.

As OUT4 is common with pass PTP output, set ｢I/O ASSIGN-
MENT｣ to 2 to use this OUT4 as Area Output, by selecting
｢ORIGIN｣→｢SET-UP｣→｢I/O ASSIGNMENT｣ in System Genera-
tion menu.

The negative value (-) specifies to output OUT4 when the axis is at
a position where the value is smaller than the specified value, and e
a positive value (+) specifies to output OUT4 when the axis is at a
position where the value is greater than the specified value.

With a positive value (+) : OUT4 is output when the axis is locat-
ed at a position greater than the value.

With a negative value (-) : OUT4 is output when the axis is locat-
ed at a position smaller than the value

① SCARA (horizontal multi-articulated) robot
With the setting below, OUT4 is output when the tip is at a posi-
tion in a shaded area.
｢AREA AX｣= 130°｢AREA BY｣= 0°

Fig.19.Fig.19.Fig.19.Fig.19.13131313 Valid Area of SCARA (Horizontal Multi-Articulated) Robot Valid Area of SCARA (Horizontal Multi-Articulated) Robot Valid Area of SCARA (Horizontal Multi-Articulated) Robot Valid Area of SCARA (Horizontal Multi-Articulated) Robot
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② Cartesian robot
With each setting below, OUT4 is output when the tip is at a
position in a shaded area.
Example 1: ｢AREA AX｣= 100 mm ｢AREA BY｣= 150 mm
Example 2: ｢AREA AX｣= -100 mm ｢AREA BY｣= 150 mm

A-CAL position

100

150

A-CAL position

100

150

Example 1 Example 2

Fig.19.Fig.19.Fig.19.Fig.19.14141414 Valid Areas of Cartesian Robot Valid Areas of Cartesian Robot Valid Areas of Cartesian Robot Valid Areas of Cartesian Robot

・ The output is OFF when A-CAL is Incompleted.
・ This function is valid in any mode other than KEY-IN and ON-LINE

modes.
・ The output turns ON when both Area Outputs A(X) and B(Y) are satis-

fied.

(5) ｢Z MD OF.｣ (Z Middle Offset)

Currently not supported.  When S-code setting is either 24 or 25,
the Z-Axis is relatively positioned with the value specified here.

(6) ｢Z2 PL-UP｣

Currently not supported.  This item is for the second Z-Axis when
the robot uses two Z-Axes.  Specifies a value for ｢PULL-UP｣ i for
the second Z-Axis.

(7) ｢EXPANSION 14｣

Currently not supported.

                                                  
i: ｢MOTION｣→｢MOTION｣→｢PULL-UP｣ in System Parameter menu
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19.519.519.519.5    REMOTEREMOTEREMOTEREMOTE
The groups in REMOTE display data set by S command (SAVE) of the
HRCS-RⅣ i .  You cannot enter data for items in these groups.

Data that can be displayed are those in ｢MOTION｣ and ｢RESPONSE｣
groups.  For details, refer to each group.

19.5.119.5.119.5.119.5.1    MOTIONMOTIONMOTIONMOTION

(1) ｢PULL-UP｣

(2) ｢ARCH UP｣

(3) ｢ARCH DOWN｣

(4) ｢INS DIS. ｣

(5) ｢INS SPEED｣

(6) ｢UP DIS. ｣

(7) ｢UP SPEED｣

19.5.219.5.219.5.219.5.2    SPEED/ACCEL/INPOSSPEED/ACCEL/INPOSSPEED/ACCEL/INPOSSPEED/ACCEL/INPOS

(1) ｢SPEED A,B(X,Y)W｣

(2) ｢SPEED B｣

(3) ｢SPEED Z｣

(4) ｢SPEED W｣

(5) ｢EXPANSION 1｣

(6) ｢EXPANSION 2｣

(7) ｢ACCEL A,B(X,Y)W｣

(8) ｢ACCEL ABW(PASS)｣

(9) ｢ACCEL Z｣

(10) ｢ACCEL Z(PASS)｣

(11) ｢EXPANSION 3｣

(12) ｢EXPANSION 4｣

(13) ｢INP PULSE A,B｣

(14) ｢INP PULSE B｣

(15) ｢INP PULSE Z｣

(16) ｢INP PULSE W｣

(17) ｢EXPANSION 5｣

(18) ｢EXPANSION 6｣

                                                  
i : HRCS-RⅣ: Communication protocol of our company.  Used to control robot with RS-232C from the higher

computer (PC, or the like).  For details, refer to separate volume, "HRCS-RⅣ Operation Manual."
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19.5.319.5.319.5.319.5.3    REMOTE MOTIONREMOTE MOTIONREMOTE MOTIONREMOTE MOTION

(1) ｢CPC SPEED｣

(2) ｢CPC F.F.GAIN｣

(3) ｢SPLINE SPEED｣

(4) ｢A-CAL SPEED｣

(5) ｢INCHING SPEED｣

(6) ｢EXPANSION 1｣

(7) ｢PTP WEIGHT｣

(8) ｢EXPANSION 2｣

(9) ｢LOCAL COORDINATE｣

(10) ｢W AXIS ACCEL｣

(11) ｢W AXIS DECEL｣

(12) ｢OPTION DATA 1｣

(13) ｢OPTION DATA 2｣

(14) ｢OPTION DATA 3｣

(15) ｢EXPANSION 3｣

(16) ｢EXPANSION 4｣
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CHAPTER 20CHAPTER 20CHAPTER 20CHAPTER 20    System ConfigurationSystem ConfigurationSystem ConfigurationSystem Configuration

Controllers of HNC-580 series can control more than one robot.  However,
this requires work to configure the system to conform to the application
(system configuration).

When the Teach Pendant shows the following display, the system area is
destroyed.  Pressing any key automatically starts the system configuration.
In cases other than this, take the steps described below to start the system
configuration.

Ｓｙｓｔｅｍ  Ａｒｅａ Ｄｅｓｔｒｏｙ．

Ｐｕｓｈ  Ａｎｙ  Ｋｅｙ  ｔｏ

Ｓｔａｒｔ  Ｃｏｎｆｉｇｕｒａｔｉｏｎ．

Fig.20.Fig.20.Fig.20.Fig.20.1111 Display Indicating System Area Destruction Display Indicating System Area Destruction Display Indicating System Area Destruction Display Indicating System Area Destruction

With the system area destroyed, the controller may not be able to recognize
the Teach Pendant.  In such a case, you have to clear all the memories.

20.120.120.120.1    Memory All ClearMemory All ClearMemory All ClearMemory All Clear
Set to ON the DIP switches 1-7 (in Fig. 20.2) in CPU board inside the
controller, then turn ON the power.  Without any operation, turn OFF the
power after 10 seconds.

This process initializes all the memories inside the controller.  You only
have to perform this operation once when the CPU board is installed for the
first time and without being energized.  After this, no additional memory
clearing will be necessary.

DIP switch

N
O

→

Set to ON the DIP

switches 1 - 7

O
D

D

HPC-767

E
V

E
N

2 3 4 5 6 7 81

Fig.20.Fig.20.Fig.20.Fig.20.2222 Location of DIP Switch on CPU Board Location of DIP Switch on CPU Board Location of DIP Switch on CPU Board Location of DIP Switch on CPU Board

Normally this operation is unnecessary.  If you perform this, all the data
stored will be cleared.
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20.220.220.220.2    Starting ConfigurationStarting ConfigurationStarting ConfigurationStarting Configuration
(1) Set the DIP switch 1 (in Fig. 20.3) to OFF and turn ON the power.

This brings the condition ready for configuring the system.

At this time, you cannot perform any regular operations at all.
The only way to exit this condition is, to turn OFF the power, set
the DIP switch 1 to ON and then to turn ON the power again.

DIP switch

2 3 4 5 6 7 81

N
O

→

Set the DIP switch

No. 1 to OFF

O
D

D

HPC-767

E
V

E
N

Fig.20.Fig.20.Fig.20.Fig.20.3333 Location of the DIP Switch of System Configuration Location of the DIP Switch of System Configuration Location of the DIP Switch of System Configuration Location of the DIP Switch of System Configuration

When system configuration is executed, system data and position data are
cleared.  System configuration should be done before setting-up the system.

(2) Carry out the steps in 2.2, “Connecting the Teach Pendant to the
Controller” to display the opening screen.

ＴＥＡＣＨ－ＰＥＮＤＡＮＴ

                        Ｖｅｒ．１．０８

ＰＵＳＨ！ＳＨＩＦＴ  ＦＵＮＣ＋ＣＡＮ＊

Fig.20.Fig.20.Fig.20.Fig.20.4444 Opening Screen Opening Screen Opening Screen Opening Screen

Confirm that “*” is blinking at the left side bottom on the screen.  If the “*”
is not blinking, the controller will not recognize the following operations.

(3) Press the 
SHIFT

 key on the Teach Pendant to illuminate 『SHIFT』
LED.

(4) Press the 
FUNC

HIGH＋
spd

CAN  keys.  The shaded portion of the illustration
below appears.  To display ｢4. INITIALIZE｣ on screen, press the
up

DOWN  key to scroll.

ＳＹＳＴＥＭ  ＣＯＮＦＩＧＵＲＡＴＩＯＮ

１．ＡＵＴＯ  ＳＥＴＴＩＮＧ

２．ＭＡＮＵＡＬ  ＳＥＴＴＩＮＧ

３．ＯＰＴＩＯＮ  ＤＡＴＡ

４．ＩＮＩＴＩＡＬＩＺＥ

Fig.20.Fig.20.Fig.20.Fig.20.5555 System Configuration System Configuration System Configuration System Configuration

SHIFT
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To set data, the following two ways are available:
｢1. AUTO SETTING｣ : Sets data when you select a robot type/model

from the preset robot list given by the
controller.

｢2. MANUAL SETTING｣ : Allows you to set each value manually one by
one from motor setting, when you use a robot
type not listed in the preset list.  Refer to “20.3
Registering motors for axes.”

｢3. OPTION DATA｣ is valid only when optional specifications are included.
Normally do not use this item.

(5) Press the 
cal

1  key ｢1. AUTO SETTING｣.  The AUTO SETTING
Example screen in Fig. 20.6 appears with the connectable robot
types.

ＡＵＴＯ  ＣＯＮＦＩＧ  ＳＥＴＴＩＮＧ

１．ＲＯＢＯＴ  １  ２．ＲＯＢＯＴ  ２

３．ＲＯＢＯＴ  ３  ４．ＲＯＢＯＴ  ４

Fig.20.Fig.20.Fig.20.Fig.20.6666 Auto Setting Example Auto Setting Example Auto Setting Example Auto Setting Example

(6) Select a desired robot.  The numeric keys correspond to the robots
as follows:

cal

1  key: ROBOT 1
task

2  key: ROBOT 2
mot

3  key: ROBOT 3
s.ed

4  key: ROBOT 4

Below shows the case of selecting ｢1. ROBOT 1｣.

Ｒ／Ｂ  １  ＡＵＴＯ  ＳＥＴＴＩＮＧ

ＴＹＰＥ

［ＧＲ－１８００  ２（Ｘ，Ｙ）        ］

Ｅｎｔｅｒ  ＝  ［ＥＮＤ］  Ｋｅｙ

Fig.20.Fig.20.Fig.20.Fig.20.7777 Auto Setting for ROBOT 1 Auto Setting for ROBOT 1 Auto Setting for ROBOT 1 Auto Setting for ROBOT 1

(7) Press the END  key.  The message, “ENTER OK?” appears.

Pressing the ENTER  key automatically sets the parameters preset
for each robot type.  You can select a type from the following:

• GR-1800  2 (X,Y)

• GR-1800  3 (X,Y,Z)

• GR-1800  4 (X,Y,Z,W)
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20.320.320.320.3    Registering Motors for AxesRegistering Motors for AxesRegistering Motors for AxesRegistering Motors for Axes
Register motors used for each axis by specifying in motor/driver
configuration mode.  Up to 16 motors can be registered.  The items to be
specified are listed in the table below.

Table 20.Table 20.Table 20.Table 20.1111 Motor Amplifier/Driver Configuration Setting Items Motor Amplifier/Driver Configuration Setting Items Motor Amplifier/Driver Configuration Setting Items Motor Amplifier/Driver Configuration Setting Items

Keys for EntryKeys for EntryKeys for EntryKeys for Entry
ItemItemItemItem

DescriptionDescriptionDescriptionDescription

dec

INC  key: Up, 
SHIFT
→

dec

INC  key: Down

MOTOR NO. Selects 01 up to 16.  Each number represents the number of the

servo amplifier/driver. (The servo a amplifier/driver and the

motor are paired.)

io

SEL  key

MOTOR TYPE
Selects one of the following:

･ ABS (absolute)

･ INC. (incremental)

･ NOT USE (not used)

Numeric keys: 
＊

0  up to 
key

9  keyMOTOR REV.

Specifies the maximum operating speed of motor.

Numeric keys: 
＊

0  up to 
key

9  key
ENCPULSE

Specifies a number of pulses per motor revolution.  Standard

setting is 2048.

Numeric keys: 
＊

0  up to 
key

9  key
LEAD

Specifies a value of lead in “mm” per motor revolution for linear
type, and specifies gear ratio for rotary type.

io

SEL  key

OVERRUN Selects either of the two below:

･ USED (Validates OVERRUN sensors.)

･ NOT USED (Invalidates OVERUN sensors.)

io

SEL  key

ORIGIN Selects either of the two below:

･ USED (Validates ORIGIN sensor.)

･ NOT USED (Invalidates ORIGIN sensor.)

io

SEL  key

AXIS TYPE Selects either of the two below:

・ LINEAR (for linear actuators)

・ROTARY (for rotary actuators)

io

SEL  key

AXIS REV. Selects either of the two below:

･ NORMAL (normal revolution)

･ INVERSE (reversed revolution)

Numeric keys: 
＊

0  up to 
key

9  key
MOTOR CODE

Specifies a motor code in decimal notation. (For codes, refer

to AOOEBDUX D, “Motor Code.”)
EXPAND 2 For expansion

EXPAND 1 For expansion
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How to specify data and register motors manually are described below.

(1) With the System Configuration screen displayed as in Fig.20.5,

press the 
task

2  key ｢2. MANUAL SETTING｣.  The screen display
changes as shown below.

ＭＡＮＵＡＬ  ＳＥＴＴＩＮＧ

１．ＭＯＴＯＲ／ＤＲＩＶＥＲ

２．ＲＯＢＯＴ  ＣＯＮＦＩＧ

Fig.20.Fig.20.Fig.20.Fig.20.8888 Manual Setting Manual Setting Manual Setting Manual Setting

(2) Press the 
cal

1  key ｢1. MOTOR/DRIVER｣.  The shaded portion of
the illustration below appears.  To display ｢ENC. PULSE｣ and the

following pages in sequence, press the 
up

DOWN  key to scroll the screen.

ＭＯＴＯＲ／ＤＲＩＶＥＲ  ＣＯＮＦＩＧ

ＭＯＴＯＲ  ＮＯ                    ０１

ＭＯＴＯＲ  ＴＹＰＥ  ［ＡＢＳ．       ］

ＭＯＴＯＲ  ＲＥＶ．            ３６００

ＥＮＣ．ＰＵＬＳＥ          ０２０４８

ＬＥＡＤ                  ０１０．０００

ＯＶＥＲＲＵＮ       ［ＮＯＴ ＵＳＥＤ］

ＯＲＩＧＩＮ         ［ＮＯＴ ＵＳＥＤ］

ＡＸＩＳ  ＴＹＰＥ    ［ＬＩＮＥＡＲ   ］

ＡＸＩＳ  ＲＥＶ．    ［ＮＯＲＭＡＬ   ］

ＭＯＴＯＲ  ＣＯＤＥ              ０４９

ＥＸＰＡＮＤ  ２                  ０００

ＥＸＰＡＮＤ  １                  ０００

Ｅｎｔｅｒ  ＝  ［ＥＮＤ］  Ｋｅｙ

Fig.20.Fig.20.Fig.20.Fig.20.9999 Motor Driver Configuration Motor Driver Configuration Motor Driver Configuration Motor Driver Configuration

(3) Specify a value for each item, referring to the Table 20.1, Motor
Amplifier/Driver Configuration Setting Items.

① Enter a value for each item and press the ENTER  key.  The
message, “ENTER OK?” appears.

② To set the value, press the ENTER  key again.

(4) After setting for all the items, press the END  key.  The message,
“SAVE CONFIG OK?” is displayed.  When everything is OK, press

the ENTER  key.  If you do not wish to save the settings, press the
spd

CAN  key to cancel this process.
(5) When the setting is completed, “COMPLETED” appears.  When

entered data are incorrect, the data will not be set with an error
message on display.  Refer to Table 20.3, Configuration Error
Message List

(6) When the setting has been successfully completed, press the 
spd

CAN

key to go back to the Manual Setting screen, Fig.20.8.

Be sure to press the END  key after entering values for the items.  Failing to
do so will invalidate the values entered.
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20.420.420.420.4    Assigning Motors to Robot AxesAssigning Motors to Robot AxesAssigning Motors to Robot AxesAssigning Motors to Robot Axes
In this section, motors registered in 20.3, “Registering Motors for Axes” are
assigned to individual axes of the robot to be used in robot configuration
mode.  The items to set are given below.

Table 20.Table 20.Table 20.Table 20.2222 Robot Configuration Setting Items Robot Configuration Setting Items Robot Configuration Setting Items Robot Configuration Setting Items

Keys for EntryKeys for EntryKeys for EntryKeys for Entry
ItemItemItemItem

DescriptionDescriptionDescriptionDescription

io

SEL  key

R/B  TYPE
Select the robot type. For any Cartesian robot, select [MB-ZWR].

･AR ･AR-K ･AR-V

･MB ･MB-ZW ･MB-ZWR

･NOT USED

Numeric keys
A(X)AXIS NO.

Enters the motor No. for A-Axis (X-Axis for Cartesian type). *)

Numeric keys
B(Y)AXIS NO.

Enters the motor No. for B-Axis (Y-Axis for Cartesian type). *)

Numeric keys
Z AXIS NO.

Enters the motor No. for Z-Axis. *)

Numeric keys
W AXIS NO.

Enters the motor No. for W-Axis. *)

Numeric keys
R AXIS NO.

Enters the motor No. for R-Axis. *)

Numeric keys
C AXIS NO.

Enters the motor No. for C-Axis. *)

Numeric keys
ACCEL A

Enters accelerating/decelerating time for A-Axis.

Numeric keys
ACCEL B

Enters accelerating/decelerating time for B-Axis.

Numeric keys
ACCEL Z

Enters accelerating/decelerating time for Z-Axis.

Numeric keys
ACCEL W

Enters accelerating/decelerating time for W-Axis.

Numeric keys
ACCEL R

Enters accelerating/decelerating time for R-Axis.

Numeric keys
ACCEL C

Used for

calculation of

｢ACCEL｣ group, by

selecting

｢RESPONSE｣→

｢ACCEL｣ in System

Parameter menu.

Enters accelerating/decelerating time for C-Axis.

io

SEL  key

I/O TYPE
Select the I/O type for REMOTE I/O.

･CC Link ･OPTION1

･OPTION2 ･OPTION3

･HIRATA ･DeviceNet (CompoBus/D)

Numeric keys
REMOTE I/O ID

Select the ID for using the REMOTE I/O product of HIRATA.

Numeric keys

MAX POSITION
Enters the maximum number of position data by the 1000.(The maximum

setting is 4000; 8000 for all the robots)  When 1000 is set, the valid

address range is from 0 to 999.

io

SEL  key

SCALE FACTOR Select a robot's operation range type (stroke).

･ NORM: <10m ･ SHORT: <1m

･ LONG: >10m to <100m ･ SUPER: ≧100m

*) Enter “00” for an axis not to be used.
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How to specify data and assigning motors are described below.

(1) With the Manual Setting screen displayed as in Fig. 20.8, press the
task

2  key ｢2. ROBOT CONFIG｣.  The screen display changes as
shown below.

ＲＯＢＯＴ  ＣＯＮＦＩＧＵＲＡＴＩＯＮ

１．ＲＯＢＯＴ  １   ２．ＲＯＢＯＴ  ２

３．ＲＯＢＯＴ  ３   ４．ＲＯＢＯＴ  ４

Fig.20.Fig.20.Fig.20.Fig.20.10101010 Selection of Robots on ROBOT CONFIGURATION Screen Selection of Robots on ROBOT CONFIGURATION Screen Selection of Robots on ROBOT CONFIGURATION Screen Selection of Robots on ROBOT CONFIGURATION Screen

(2) Select a desired robot for which you are going to set values.  The
numeric keys correspond to the robots as follows:

cal

1  key: ROBOT 1
task

2  key: ROBOT 2
mot

3  key: ROBOT 3
s.ed

4  key: ROBOT 4

(3) Press the 
cal

1  key ｢1. ROBOT 1｣.  The shaded portion of the
illustration below appears.  To display ｢Z   AXIS NO.｣ and the

following screen in sequence, press the 
up

DOWN  to scroll the screen.

Ｒ／Ｂ  １  ＣＯＮＦＩＧＵＲＡＴＩＯＮ

Ｒ／Ｂ  ＴＹＰＥ       ［ＭＢ－ＺＷ    ］

Ａ（Ｘ）ＡＸＩＳ ＮＯ．             ０１

Ｂ（Ｙ）ＡＸＩＳ ＮＯ．             ０２

Ｚ      ＡＸＩＳ ＮＯ．             ０３

Ｗ      ＡＸＩＳ ＮＯ．             ０４

Ｒ      ＡＸＩＳ ＮＯ．             ０５

Ｃ      ＡＸＩＳ ＮＯ．             ０６

ＡＣＣＥＬ  Ａ                  ０．２０

ＡＣＣＥＬ  Ｂ                  ０．２０

ＡＣＣＥＬ  Ｚ                  ０．２０

ＡＣＣＥＬ  Ｗ                  ０．２０

ＡＣＣＥＬ  Ｒ                  ０．２０

ＡＣＣＥＬ  Ｃ                  ０．２０

Ｉ／Ｏ  ＴＹＰＥ  ［ＨＩＲＡＴＡ      ］

ＲＥＭＯＴＥ  Ｉ／Ｏ  ＩＤ          ００

ＭＡＸ  ＰＯＳＩＴＩＯＮ        １０００

ＳＣＡＬＥ  ＦＡＣＴＯＲ  ［ＮＯＲＭ  ］

Ｅｎｔｅｒ  ＝  ［ＥＮＤ］  Ｋｅｙ

Fig.20.Fig.20.Fig.20.Fig.20.11111111 Robot Configuration Robot Configuration Robot Configuration Robot Configuration

(4) Specify a value for each item, referring to the Table 20.2, Robot
Configuration Setting Items.

① Enter a value for each item and press the ENTER  key.  The
message, “ENTER OK?” appears.

② To set the value, press the ENTER  key again.
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(5) After setting for all the items, press the END  key.  The message,
“SAVE CONFIG OK?” is displayed.  When everything is OK, press

the ENTER  key.  If you do not wish to save the settings, press the
spd

CAN  key to cancel this process.

(6) When the data setting is completed, “COMPLETED” appears.
When entered data are, the data will not be set with an error
message on display.  Refer to Table 20.3, Configuration Error
Message List.

(7) Press 
spd

CAN  key to go back to the Manual Setting screen, Fig. 20.8.

(8) When all the settings have been completed, execute as described
later in 20.7, “Ending Configuration,” to start the system again.

Be sure to press the END  key after entering values for the items.  Failing to
do so will invalidate the values entered.

Below is the Configuration Error Message List.

Table 20.Table 20.Table 20.Table 20.3333 Configuration Error Message List Configuration Error Message List Configuration Error Message List Configuration Error Message List

MessageMessageMessageMessage DescriptionDescriptionDescriptionDescription Corrective ActionCorrective ActionCorrective ActionCorrective Action

INCOMPLETE
Operation is canceled in the

middle.
Complete the operation.

ADDRESS ERROR Improper address setting
Correct the ｢MAX POSITION｣

setting.

ADDRESS OVER FLOW

The total number of addresses

robots use has exceeded the

maximum number.

Correct the ｢MAX POSITION｣

setting.

ALREADY USED A AXIS
Other robot already uses the

motor specified for A-Axis.

Correct the ｢A(X)AXIS NO.｣

setting.

ALREADY USED B AXIS
Other robot already uses the

motor specified for B-Axis.

Correct the ｢B(Y)AXIS NO.｣

setting.

ALREADY USED Z AXIS
Other robot already uses the

motor specified for Z-Axis.

Correct the ｢Z AXIS NO.｣

setting.

ALREADY USED W AXIS
Other robot already uses the

motor specified for W-Axis.

Correct the ｢W AXIS NO.｣

setting.

ALREADY USED R AXIS
Other robot already uses the

motor specified for R-Axis.

Correct the ｢R AXIS NO.｣

setting.

ALREADY USED C AXIS
Other robot already uses the

motor specified for C-Axis.

Correct the ｢C AXIS NO.｣

setting.

NO REGISTRY A AXIS
The motor specified for A-Axis

has not been registered.

Set the motor No. for ｢MOTOR

NO.｣  Then, set for ｢A(X)AXIS

NO.｣

NO REGISTRY B AXIS
The motor specified for B-Axis

has not been registered.

Set the motor No. for ｢MOTOR

NO.｣ Then, set for ｢B(Y)AXIS

NO.｣

NO REGISTRY Z AXIS
The motor specified for Z-Axis

has not been registered.

Set the motor No. for ｢MOTOR

NO.｣ Then, set for ｢Z AXIS NO.｣

NO REGISTRY W AXIS
The motor specified for W-Axis

has not been registered.

Set the motor No. for ｢MOTOR

NO.｣ Then, set for ｢W AXIS NO.｣

NO REGISTRY R AXIS
The motor specified for R-Axis

has not been registered.

Set the motor No. for ｢MOTOR

NO.｣ Then, set for ｢R AXIS NO.｣
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MessageMessageMessageMessage DescriptionDescriptionDescriptionDescription Corrective ActionCorrective ActionCorrective ActionCorrective Action

NO REGISTRY C AXIS
The motor specified for C-Axis

has not been registered.

Set the motor No. for ｢MOTOR

NO.” Then, set for ｢C AXIS NO.｣

DATA ERROR [REV.]
The number of revolutions is

incorrect.

Correct the ｢MOTOR REV.｣

setting.

DATA ERROR [PULSE]
The number of pulses is

incorrect.

Correct the ｢ENCPULSE｣

setting.

DATA ERROR [LEAD] The lead value is incorrect. Correct the ｢LEAD｣ setting.

DATA ERROR [CODE] The motor code is incorrect.
Correct the ｢MOTOR CODE｣

setting.

ROBOT TYPE ERROR The robot type is incorrect.
Correct the ｢R/B TYPE｣

setting.

INVALID AXIS NUM

Motor has not been assigned to

the axis, or motor that can be

assigned is not found.

Assign motors by specifying

motor code for ｢A(X) AXIS NO.｣

up to ｢C AXIS NO.｣

ACCEL/DECEL ERROR
No accelerating/decelerating

time has been set.

Set for all the items starting

from ｢ACCEL A｣ to ｢ACCEL Z｣.

20.520.520.520.5    Data for Optional SpecificationsData for Optional SpecificationsData for Optional SpecificationsData for Optional Specifications
When the System Configuration screen as shown in Fig. 20.5 is retrieved,

pressing the 
mot

3  key ｢3. OPTION｣ displays the data setting items for
optional specifications.  Normally, you do not have to use this group.

20.620.620.620.6    Initializing the ConfigurationInitializing the ConfigurationInitializing the ConfigurationInitializing the Configuration
When the System Configuration screen as shown in Fig.20.5 is retrieved,

pressing the 
s.ed

4  key ｢4. INITIALIZE｣ displays “INITIALIZE OK?” on the

message line.  To initialize the system configuration, press the ENTER

key.

This initializing operation clears the entire system configuration.  Never
carry out this operation after the system set-up, unless data are destroyed.

20.720.720.720.7    Ending ConfigurationEnding ConfigurationEnding ConfigurationEnding Configuration
Steps for ending configuration are described below.

(1) Turn OFF the power.

(2) Set to ON the DIP switch 1 on CPU board (shown in Fig. 20.3) in the
controller.

(3) After 10 seconds, turn ON the power again.

(4) The screen display returns to Opening Screen, as shown in Fig. 20.4.
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20.820.820.820.8    Checking the SettingsChecking the SettingsChecking the SettingsChecking the Settings
You can start system configuration without changing the DIP switch setting.
The procedure for checking the system configuration data is given below.

(1) Carry out the steps in 2.2, “Connecting the Teach Pendant to the
Controller” and retrieve the screen as illustrated below for selecting
a robot number.

ＳＥＬＥＣＴ  ＲＯＢＯＴ  ＮＵＭＢＥＲ

１．ＲＯＢＯＴ１    ２．ＲＯＢＯＴ２

３．ＲＯＢＯＴ３    ４．ＲＯＢＯＴ４

Fig.20.Fig.20.Fig.20.Fig.20.12121212 Screen for Selecting Robot Number Screen for Selecting Robot Number Screen for Selecting Robot Number Screen for Selecting Robot Number

(2) Select ROBOT 1.

(3) Press the 
FUNC

HIGH＋
F1  keys to set KEY-IN mode for the Teach

Pendant.

(4) Press the 
FUNC

HIGH＋
cal

1  keys simultaneously.  The shaded portion of
the illustration, Fig.20.13, Robot Calculation Mode, appears on the

screen.  To display ｢7. CONFIG MODE｣, press the 
up

DOWN  key to
scroll the screen.

ＲＯＢＯＴ ＣＡＬＣＵＬＡＴＥ ＭＯＤＥ
１．ＣＡＬＣ．　　　２．ＯＦＦＳＥＴ

３．ＭＥＭＯＲＹ　　４．ＤＩＳＰ

５．ＳＥＲＶＯ      ５．ＢＰ／ＺＯＮＥ
７．ＣＯＮＦＩＧ  ＭＯＤＥ

Fig.20.Fig.20.Fig.20.Fig.20.13131313 Robot Calculation Mode Robot Calculation Mode Robot Calculation Mode Robot Calculation Mode

(5) Pressing the 
s.g

7  key ｢7. CONFIG MODE｣ displays “CHANGE

OK?” on the message line.  Then, press the ENTER  key.

(6) When “Reboot Controller.” appears on the message line, turn OFF
the power on the controller.  Thirty seconds after this, turn ON the
power again.

(7) The system configuration mode is entered.  Start the operation
from the step (2) in 20.2, “Starting Configuration.”

(8) Check the contents of the system configuration settings.

(9) Turn OFF the power.  After thirty seconds, turn ON the power
again to exit the system configuration mode.
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CHAPTER 21CHAPTER 21CHAPTER 21CHAPTER 21 Initializing System DataInitializing System DataInitializing System DataInitializing System Data

21.121.121.121.1 OutlineOutlineOutlineOutline
System data are semi-fixed data required to operate robots, specifically
they are the data intrinsic to robots used and data to optimize the robots
accordingly with the system.  It is not necessary to modify the data after
the robots are incorporated into the system.  However, incorrect or
inappropriate values cause malfunctioning or failure of the robots.

Initialize system data only when:

 System data are destroyed due to running out of battery power.

 System configuration is executed.

Before starting robot operation, always be sure to specify correct data and
record such set values.  Initializing system data also initializes servo
parameters at the same time and the default value will be set automatically
to the system data.

21.221.221.221.2 Setting Default Values to the SystemSetting Default Values to the SystemSetting Default Values to the SystemSetting Default Values to the System
Setting default values to the system is described below.

(1) Press the 
FUNC

HIGH＋
F1  keys to set the Teach Pendant in KEY-IN

mode.

(2) Press the 
SHIFT

 key to illuminate『SHIFT』LED.

(3) Press the READ  key while pressing the 
FUNC

HIGH  key.

(4) “DEFAULT COPY OK?” appears on the message line.  To execute

copying the default values onto the system, press the ENTER  key.
If you do not wish to copy the default values, press any key other

than the ENTER  key.

After copying default values onto the system, be sure to set the system data
supplied upon delivery of the system.  Or, when system data list attached
to the controller is available, set such data.

Inside the robot memory, position data are stored as values on X-Y
coordinates.  When the robot performs positioning, the system converts
values on X-Y coordinates into pulses allotted to axes, based on initial data
(｢INITIAL A｣-｢INITIAL C｣) and arm lengths (｢LENGTH A｣-｢LENGTH
C｣) in ｢AR TYPE ADJUST｣ reached from ｢ADJUST｣ in System
Generation menu.

SHIFT
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For this reason, if such initial data and/or arm lengths are changed after
teaching, the original positions cannot be reproduced.

For the following items, default copying (copying of the default values) will
not be executed if the current value of each item is within a permissible
variation range of the default value.  However, it is necessary to check the
following data after executing the default copy.

Initial data: default value : ±90°(varies depending on the robot type)

Arm length: default value : ±90mm (varies depending on the robot type)

Direction of A-CAL i : 0 (PLUS) or 1 (MINUS)

AXIS TYPE ii : 0 (NOT USED) or 1 (USED)

AXIS SELECT iii : 0 (NOT HOLD) or 1 (HOLD)

When “SYSTEM DATA ERROR” occurs, be sure to copy the default values
on to the system first and then to edit the data.  Also, after data editing,
turn ON the power again.

21.321.321.321.3 Setting for SCARA (Horizontal Multi-Setting for SCARA (Horizontal Multi-Setting for SCARA (Horizontal Multi-Setting for SCARA (Horizontal Multi-

Articulated) RobotArticulated) RobotArticulated) RobotArticulated) Robot
In cases of a SCARA robot, the steps described below should be performed
after initializing the system data.

(1) Set for the ｢A-CAL DIR. A｣ to ｢A-CAL DIR. B｣ so that the
counterclockwise direction corresponds to the “+” (PLUS) direction
of A-CAL when A, B and W-Axes of the SCARA robot are displayed
in angle.  ｢A-CAL DIR. A｣ to ｢A-CAL DIR. B｣ can be reached by
selecting ｢ORIGIN｣→｢AXIS DIRECTION｣ in System Generation
menu.

(2) The pose for A-CAL is as illustrated below.  When the arm
interferes, A-CAL should be performed axis by axis.

Fig.21.Fig.21.Fig.21.Fig.21.1111 Pose for A-CAL Pose for A-CAL Pose for A-CAL Pose for A-CAL

                                                  
i : ｢ORIGIN｣→｢AXIS DIRECTION｣→｢A-CAL DIR. A｣→｢A-CAL DIR. C｣ in System Generation menu
ii : ｢ORIGIN｣→｢AXIS SELECT｣→｢A AXIS TYPE｣→｢C AXIS TYPE｣in System Generation menu
iii : ｢ORIGIN｣→｢AXIS SELECT｣→｢A AXIS SEL｣→｢C AXIS SEL｣ in System Generation menu
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(3) Set for the ｢INITIAL A｣ to ｢INITIAL B｣ so that the respective
values of A, B and W-Axes become 0 when the robot poses as shown
below.  ｢INITIAL A｣ to ｢INITIAL B｣ can be reached by selecting
｢ORIGIN｣→｢AXIS DIRECTION｣ in System Generation menu.

Fig.21.Fig.21.Fig.21.Fig.21.2222 Pose for Setting  Pose for Setting  Pose for Setting  Pose for Setting ｢｢｢｢INITIAL AINITIAL AINITIAL AINITIAL A｣｣｣｣----｢｢｢｢INITIAL CINITIAL CINITIAL CINITIAL C｣｣｣｣

Table 21.Table 21.Table 21.Table 21.1111 Case of AR-ZL850 Case of AR-ZL850 Case of AR-ZL850 Case of AR-ZL850

AAAA BBBB ZZZZ WWWW

｢INITIAL A｣-｢INITIAL C｣ -110 -155 0 0

｢LENGTH A｣-｢LENGTH C｣ 850 650 0 0

｢UPPER LMT A｣-｢UPPER LMT C｣ 110 155 3000 360

｢LOWER LMT A｣-｢LOWER LMT C｣ -110 -155 0 0

ExampleExampleExampleExample
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CHAPTER 22CHAPTER 22CHAPTER 22CHAPTER 22    Initializing Position DataInitializing Position DataInitializing Position DataInitializing Position Data

Initialize position data of the robot when:

Steps for initializing robot position data are described below.

 Position data are destroyed.

 System configuration is executed and system data is initialized.

(1) Press the 
FUNC

HIGH＋
p.ed

5  keys to block operation mode for position
memory.
The applicable position addresses are between address 0 and the
maximum address number specified by ｢LIMIT｣→｢ADDRESS
MAX｣→｢ADDRESS MAX｣ in System Generation menu.

The shaded portion of the opening screen in Fig.22.1 appears.  To
display ｢MODE COMMAND｣ and the following items in sequence,

press the 
up

DOWN  key to scroll the screen.

ＰＯＳＩＴＩＯＮ　ＣＯＭＭＡＮＤ

ＳＴＡＲＴ  ＡＤＤＲＥＳＳ    　００００

ＥＮＤ  ＡＤＤＲＥＳＳ  　　　　００００

ＳＥＴ  ＡＤＤＲＥＳＳ  　　　　００００

ＭＯＤＥ　ＣＯＭＭＡＮＤ　  ［ＭＯＶＥ］

      Ｐｕｓｈ  ＥＮＤ  Ｋｅｙ  ！！

Fig.22.Fig.22.Fig.22.Fig.22.1111 Block Operation Mode Block Operation Mode Block Operation Mode Block Operation Mode

(2) Specify 0 in the space next to ｢START ADDRESS｣ and specify in
the space next to ｢END ADDRESS｣ the value set for ｢LIMIT｣→
｢ADDRESS MAX｣→｢ADDRESS MAX｣ in System Generation
menu.  It is not necessary to specify any value for ｢SET
ADDRESS｣.

Enter for respective items and press the ENTER  key twice after
each entry to set the data.

(3) Specify “INIT” for ｢MODE COMMAND｣.

Press the 
io

SEL  key until “INIT” is displayed in the space.  Press the
ENTER  key twice to set the value.

(4) Press the END  key.  Then, "Position INIT Ok?" is displayed.

(5) To execute the INIT command, press the ENTER  key.

(6) When "INIT Completed!!" appears, the command has been executed.

(7) Initialized position data are shown below.

００１０  Ｍ？？  Ｆ９９  Ｓ００  Ｌ  ０

  Ｘ  ００００．００  Ｙ  ００００．００

  Ｚ  ００００．００  Ｗ  ００００．００

Ｒ  ００００．００  Ｃ  ００００．００

Fig.21.Fig.21.Fig.21.Fig.21.1111 Initialized Data (of 6-Axis Specification) Initialized Data (of 6-Axis Specification) Initialized Data (of 6-Axis Specification) Initialized Data (of 6-Axis Specification)
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CHAPTER 23CHAPTER 23CHAPTER 23CHAPTER 23    MessageMessageMessageMessage

The following tables are the messages displayed on the message line on the
Teach Pendant.  Also, error messages are displayed.  Refer to these mes-
sages for trouble-shooting.

23.123.123.123.1    General MessageGeneral MessageGeneral MessageGeneral Message
Table 23.Table 23.Table 23.Table 23.1111 General Message General Message General Message General Message

Message Mode Description

A-CAL COMPLETE TEACH
CHECK

A-CAL completed normally.
『A-CAL』 LED light up.

A-CAL INCOMPLETE
TEACH
CHECK
AGING

A-CAL incomplete.
Error is occurred during A-CAL execution.
Intend to perform the aging before A-CAL completion.

A-CAL OK? TEACH
CHECK The A-CAL  key is pressed to perform A-CAL.

AXIS SELECT OFF TEACH
CHECK No axis is selected for A-CAL.

CHECK SPEED DATA > CHECK Sets the speed of the robot in CHECK mode.
COMPLETE CHECK Positioning complete normally.
COMPLETED !! Completes memory card transaction.
DEFAULT COPY OK? KEY-IN Copies the system data default value in  KEY-IN mode.

DELETE OK? KEY-IN
CHECK The 

SHIFT
＋

del

INS  keys are pressed.
END POINT CHECK Intend to perform the positioning to END point in CHECK mode.

END WRITE OK? KEY-IN
TEACH The END  key is pressed.

ENTER OK?
KEY-IN
TEACH
CHECK

The ENTER  key is pressed.

Press the ENTER  key again for data input.

INCOMPLETE CHECK The START  key is pressed in the middle of positioning.
Error is occurred during positioning.

INSERT OK? KEY-IN
TEACH The 

del

INS  key is pressed.



CHAPTER 23 MESSAGE

23-2

23.223.223.223.2    Warning MessageWarning MessageWarning MessageWarning Message
Table 23.Table 23.Table 23.Table 23.2222 Warning Message Warning Message Warning Message Warning Message

Message Mode Description

A-CAL WARNING !! TEACH
CHECK

A- CAL is not executed correctly.
“A-CAL ERR.------” error occurrence.
System data ｢A-CAL CHECK｣ i is set to “1.”

AGING ABORT AGING Aging is interrupted.
AGING STOP(Start) AGING Aging is completed for the aging count.

ENC BATTERY WARNING!
TEACH
CHECK
ON-LINE

Encoder battery voltage becomes low.

POSITIONING WARNING
TEACH
CHECK
ON-LINE

“POS ERROR ******” error occurrence.
System data ｢POS ERROR SELECT｣ ii is set to “1.”

STOP ON
TEACH
CHECK
ON-LINE

DI STOP signal is ON.
Prohibit the axis operation.

SYS BATTERY WARNING!
TEACH
CHECK
ON-LINE

System battery voltage on the CPU board becomes low.

                                                  
i : System Generation, ｢MAINTENANCE｣→｢MAINTENANCE DATA｣→｢A-CAL CHECK｣
ii : System Generation, ｢MAINTENANCE｣→｢MAINTENANCE DATA｣→｢POS. ERROR SEL｣
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23.323.323.323.3    Error MessageError MessageError MessageError Message
Table 23.Table 23.Table 23.Table 23.3333 Error Message Error Message Error Message Error Message

Error Message Mode Description Corrective Action

A-CAL INCOMLETE
TEACH
CHECK
ON-LINE

A-CAL is not executed normally. Refer to Chapter 3, “A-CAL (Automatic
Calibration).”

ACAL ERR *0 Not Find
ACAL ERR *1 Not Off
ACAL ERR *2 Other On
ACAL ERR *3 Not Zero
ACAL ERR *4 Lower
ACAL ERR *5 Upper
ACAL ERR *6 Minus
ACAL ERR *7 Error

TEACH
CHECK
ON-LINE

CAL is not executed normally.  “*” is
correspond the each axis.
A…X(A)-Axis
B…Y(B)-Axis
Z…Z-Axis, W…W-Axis
R…R-Axis, C…C-Axis

Refer to Ch3.4, “A-CAL Related Error.”

ACCEL/DECEL ERROR
(System configuration error)

No accelerating/decelerating time has
been set.

Set for all the items starting from
｢ACCEL A｣ to ｢ACCEL Z｣.

ADDRESS ERROR
(System configuration error) Improper address setting Correct the ｢MAX POSITION｣ setting.

ADDRESS ERROR
TEACH
CHECK
ON-LINE

The value for the input or motion address
is out of range in the system data,
｢ADDRESS MAX｣ i .

Set the large value for ｢ADDRESS
MAX｣.  Correct the designated address.

ADDRESS OVER FLOW
(System configuration error)

The total number of addresses robots use
has exceeded the maximum number. Correct the ｢MAX POSITION｣ setting.

ALREADY USED A AXIS
(System configuration error)

Other robot already uses the motor speci-
fied for A-Axis. Correct the ｢A(X)AXIS NO.｣ setting.

ALREADY USED B AXIS
(System configuration error)

Other robot already uses the motor speci-
fied for B-Axis. Correct the ｢B(Y)AXIS NO.｣ setting.

ALREADY USED C AXIS
(System configuration error)

Other robot already uses the motor speci-
fied for C-Axis. Correct the ｢C AXIS NO.｣ setting.

ALREADY USED R AXIS
(System configuration error)

Other robot already uses the motor speci-
fied for R-Axis. Correct the ｢R AXIS NO.｣ setting.

ALREADY USED W AXIS
(System configuration error)

Other robot already uses the motor speci-
fied for W-Axis. Correct the ｢W AXIS NO.｣ setting.

ALREADY USED Z AXIS
(System configuration error)

Other robot already uses the motor speci-
fied for Z-Axis. Correct the ｢Z AXIS NO.｣ setting.

AREA ERROR ******

“******” is designates as
X(A), Y(B), Z, W, R,C-Axis
status in the sequence.

KEY-IN
TEACH
CHECK
ON-LINE

The designated value is out of the opera-
tional area of the robot.  “*” is one of the
numbers from 0-3.
0…Normal,
1…Over the lower limit
2…Over the upper limit
3…Over the both limit

Check the value of the System Genera-
tion, ｢LIMIT｣→｢AREA LIMIT｣ and
input the value which is inside of the
operational area.

Address Error
(Automatic calculation error) KEY-IN Address is abnormal. -

Axis Not Used
(Automatic calculation error) KEY-IN The setting for the axis, for which calcula-

tion is made, is “NOT USED.” Specify the proper value.

BCC WRITE ERROR !!
(Memory card abnormal)

KEY-IN
TEACH
CHECK

Error is occurred during writing the check
character in the file.

Try again to write.
When the error repeats, the memory card
itself has been damaged.  Use another
card.

CARD BCC ERROR
(Memory card abnormal)

KEY-IN
TEACH
CHECK

The system area in the memory card is
destroyed.

Execute the FORMAT command in
UTILITY mode.  Refer to 13.7.5, “FOR-
MAT Command.”

CARD FULL !!
(Memory card abnormal)

KEY-IN
TEACH
CHECK

You attempted to save more information
than the card storage capacity Delete unnecessary files and save again.

CARD NOT READY !!
(Memory card abnormal)

KEY-IN
TEACH
CHECK

No memory card in place. Insert a memory card properly.

                                                  
i: System Generation, ｢LIIMIT｣→｢ADDRESS MAX｣→｢ADDRESS MAX｣
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Error Message Mode Description Corrective Action

CPU LOW BATTERY CHECK
ON-LINE

Battery voltage on the CPU board be-
comes low.

Replace the battery.
Battery type: H-3339

DATA CHECK ERROR !!
(Memory card abnormal)

KEY-IN
TEACH
CHECK

Either the independent check character or
data in the file are destroyed.

Try again to write.  When the error
repeats, the memory card itself has been
damaged.  Use another card.

DATA ERROR [CODE]
(System configuration error) The motor code is incorrect. Correct the ｢MOTOR CODE｣ setting.

DATA ERROR [LEAD]
(System configuration error) The lead value is incorrect. Correct the ｢LEAD｣ setting.

DATA ERROR [PULSE]
(System configuration error) The number of pulses is incorrect. Correct the ｢ENCPULSE｣ setting.

DATA ERROR [REV.]
(System configuration error) The number of revolutions is incorrect. Correct the ｢MOTOR REV.｣ setting.

DRIVER ERR.******

“******” is designates as
X(A), Y(B), Z, W, R, C-Axis
status in the sequence.

TEACH
CHECK
ON-LINE

Error is occurred in the servo ampli-
fier/driver.
“*” is one of the numbers 0 and 1.
0…Normal,
1…Error occurrence

Check the servo amplifier/driver.

DRIVER NOT ONLINE
TEACH
CHECK
ON-LINE

Servo amplifier/driver disconnection Check the cable connection.

DRIVER TIME OUT
TEACH
CHECK
ON-LINE

Servo amplifier/driver disconnection Check the cable connection.

DUPLICATE FILE NAME
(Memory card abnormal)

TEACH
CHECK

The same file name is specified as the
SOURCE and DESTINATION when
copying .

Change the DESTINATION file name to a
different one form the SOURCE file
name.  Refer to 13.6.4, “COPY Com-
mand.”

EMERGENCY STOP
TEACH
CHECK
ON-LINE

Inputted Emergency Stop signal Release Emergency Stop status.

ENC BATTERY ******

“******” is designates as
X(A), Y(B), Z, W, R, C-Axis
status in the sequence.

CHECK
TEACH

ON-LINE

Encoder battery voltage becomes low.
“*” is one of the numbers 0 and 1.
0…Normal,
1…Error occurrence

Replace the battery.
Battery type: R086-12-38

FAT WRITE ERROR !!
(Memory card abnormal)

KEY-IN
TEACH
CHECK

FAT cannot be written in.
Try again to write.  When the error
repeats, the memory card itself has been
damaged.  Use another card.

FILE ALREADY OPEN
(Memory card abnormal)

KEY-IN
TEACH
CHECK

You have opened again the file that had
already opened. -

FILE BAD ALLOCATION
(Memory card abnormal)

KEY-IN
TEACH
CHECK

FAT has been destroyed.
Execute FORMAT command in UTILITY
mode.  Refer to Ch13.7.5, “FORMAT
Command.”

FILE CAN NOT OPEN
(Memory card abnormal)

KEY-IN
TEACH
CHECK

You attempted to access a file that was
not opened. -

FILE HANDLE FULL !!
(Memory card abnormal)

KEY-IN
TEACH
CHECK

Too many files have been opened. -

FILE ID ERROR !!
(Memory card abnormal)

KEY-IN
TEACH
CHECK

The check characters verifying the file
information do not match.

Delete the file using DELETE command.
Refer to 13.6.5, “DELETE Command.”
Delete unnecessary files and try again.

FILE ID FULL !!
(Memory card abnormal)

KEY-IN
TEACH
CHECK

You attempted to store more files than the
defined number of files.  Refer to 13.7.5,
“FORMAT Command.”

Delete unnecessary files and try again.

FILE ID WRITE ERROR
(Memory card abnormal)

KEY-IN
TEACH
CHECK

The check character to verify the file
information cannot be written in.

Try again to write.  When the error
repeats, the memory card itself has been
damaged.  Use another card.

FILE NOT CLOSED
(Memory card abnormal)

KEY-IN
TEACH
CHECK

You attempted to execute UTILITY com-
mand with files opened. Close all the files that are opened.
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Error Message Mode Description Corrective Action

FILE NOT FOUND !!
(Memory card abnormal)

KEY-IN
TEACH
CHECK

The specified file cannot be found. Check for the correct file name.

FORMAT ERROR !!
(Memory card abnormal)

KEY-IN
TEACH
CHECK

The memory card is not initialized.
Execute FORMAT command in UTILITY
mode. Refer to 13.7.5, “FORMAT Com-
mand.”

INCOMPLETE
(System configuration error) - Operation is canceled in the middle. Complete the operation.

INVALID AXIS NUM
(System configuration error) -

Motor has not been assigned to the axis,
or motor that can be assigned is not
found.

Assign motors by specifying motor code
for ｢A(X) AXIS NO.｣ up to ｢Z AXIS
NO.｣

Incompleted!!
(Automatic calculation error) KEY-IN Normal calculation is not possible.

Check if the set data and teaching posi-
tions are appropriate.  Then, specify
correct data or teach again.

Initial Data Error
(Automatic calculation error) KEY-IN Initial data is abnormal Initialize again.

Mode Error
(Automatic calculation error) KEY-IN The selected mode is not KEY-IN,

TEACH, CHECK mode. Change the mode.

NO REGISTRY A AXIS
(System configuration error)

The motor specified for A-Axis has not
been registered.

Set the motor No. for ｢MOTOR NO.｣
Then, set for ｢A(X)AXIS NO.｣

NO REGISTRY B AXIS
(System configuration error)

The motor specified for B-Axis has not
been registered.

Set the motor No. for ｢MOTOR NO.｣
Then, set for ｢B(Y)AXIS NO.｣

NO REGISTRY C AXIS
(System configuration error)

The motor specified for C-Axis has not
been registered.

Set the motor No. for ｢MOTOR NO.｣
Then, set for ｢C AXIS NO.｣

NO REGISTRY R AXIS
(System configuration error)

The motor specified for R-Axis has not
been registered.

Set the motor No. for ｢MOTOR NO.｣
Then, set for ｢R AXIS NO.｣

NO REGISTRY W AXIS
(System configuration error)

The motor specified for W-Axis has not
been registered.

Set the motor No. for ｢MOTOR NO.｣
Then, set for ｢W AXIS NO.｣

NO REGISTRY Z AXIS
(System configuration error)

The motor specified for Z-Axis has not
been registered.

Set the motor No. for ｢MOTOR NO.｣
Then, set for ｢Z AXIS NO.｣

OVERRUN ******

“******” is designates as
X(A), Y(B), Z, W, R,C- Axis
status in the sequence.

TEACH
CHECK
ON-LINE

The robot is in overrun area.
“*” is one of the numbers from 0-3.
0…Normal,
1…ORIGIN sensor side
2…OVERRUN sensor side
3…ORIGIN/OVERRUN sensor
Each number describes the sensor is ON.

Move the robot to inside of the operation-
al are, and check the position data.

P1-P2 Length Error
(Automatic calculation error) KEY-IN Distance between P1 and P2 is too short. Teach again.

P1-P3 Length Error
(Automatic calculation error) KEY-IN Distance between P1 and P3 is too short. Teach again.

POS ERROR ******

“******” is designates as
X(A), Y(B), Z, W, R, C-Axis
status in the sequence.

CHECK
ON-LINE

Positioning is not completed even the
robot reached at the target position.
Excessive load
Excessive acceleration/deceleration
Improper adjustment for the servo ampli-
fier/driver.
“d” is one of the numbers 0 and 1.
0…Normal,
1…Error occurrence

Adjust the servo parameters.
Check if any external pressure (Pneu-
matic hose, cable) is exist.

POSITION DATA ERROR
(Memory card abnormal) ON-LINE Reading data from the memory card is

failed during automatic operation.
Check the designated data is stored to
the memory card correctly.

POSITIONING ERROR CHECK
ON-LINE

Positioning is not able to performed.
Designated speed and accelera-
tion/deceleration at the last position is
exceeding.
Servo gain is small.

Adjust servo parameter.
Slow down the acceleration/deceleration.
Slow down the designated speed (F-
code) at the last position.

R-Offset Data Error
(Automatic calculation error) KEY-IN Rotary-offset value has been abnormal. Teach again.

ROBOT TYPE ERROR
(System configuration error) The robot type is incorrect. Correct the ｢R/B TYPE｣ setting.
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Error Message Mode Description Corrective Action

SERVO DATA ERROR
TEACH
CHECK
ON-LINE

Servo Parameters are abnormal or not be
entered.

Copy the default value of system data.
Enter the correct value to the Servo
Parameters.

SERVO ON ERROR
TEACH
CHECK
ON-LINE

Unable to be in servo lock condition Check the power for the servo ampli-
fier/driver control.

STATUS ERROR
TEACH
CHECK
ON-LINE

Internal processing error
Error which is not supported is occurred. Cancel with the 

spd

CAN  key.
Then, contact your distributor.

SYSTEM DATA ERROR
TEACH
CHECK
ON-LINE

The system data is not correct or not
entered.

Copy the default value of the system
data.  The, enter the required value of
the system data.  Refer to 17.3.5, “Set-
ting Default Values for System Data.”

SYSTEM ERROR
TEACH
CHECK
ON-LINE

Internal processing error Contact your distributor.

Teaching Data Error
(Automatic calculation error) KEY-IN Teaching data is abnormal. Teach again.

UNDEFINED ERROR !!
(Memory card abnormal)

KEY-IN
TEACH
CHECK

An unexpected error has occurred. Re-try the operation. When the error
repeats, contact your distributor.

VERIFY ERROR !!
(Memory card abnormal)

KEY-IN
TEACH
CHECK

The system failed to compare the file
information for verification.  The memory
card may be damaged.

Replace the card with a new one.

WRITE PROTECT !!
(Memory card abnormal)

KEY-IN
TEACH
CHECK

You attempted to write with the write-
protect switch turned ON.

Check the information stored on the card.
If editable, turn OFF the write-protect
switch.



CHAPTER 24 SYSTEM GENERATION

24-1

CHAPTER 24CHAPTER 24CHAPTER 24CHAPTER 24    System GenerationSystem GenerationSystem GenerationSystem Generation

24.124.124.124.1    LIMIT groupLIMIT groupLIMIT groupLIMIT group

24.1.124.1.124.1.124.1.1    ADDRESS MAXADDRESS MAXADDRESS MAXADDRESS MAX

Parameter Description Digit Minimum
unit

Standard
value Note Set value

ADDRESS MAX Maximum position address
value 4 1 999 0 to 9999

24.1.224.1.224.1.224.1.2    AREA LIMITAREA LIMITAREA LIMITAREA LIMIT

Parameter Description Digit Minimum
unit

Standard
value Note Set value

UPPER LMT A X(A)-Axis maximum area 7 ±0.001 1000 -7999.999 to 7999.999
LOWER LMT A X(A)-Axis minimum area 7 ±0.001 0 -7999.999 to 7999.999
UPPER LMT B Y(B)-Axis maximum area 7 ±0.001 1000 -7999.999 to 7999.999
LOWER LMT B Y(B)-Axis minimum area 7 ±0.001 0 -7999.999 to 7999.999
UPPER LMT Z Z-Axis maximum area 7 ±0.001 400 -7999.999 to 7999.999
LOWER LMT Z Z-Axis minimum area 7 ±0.001 0 -7999.999 to 7999.999
UPPER LMT W W-Axis maximum area 7 ±0.001 720 -7999.999 to 7999.999
LOWER LMT W W-Axis minimum area 7 ±0.001 0 -7999.999 to 7999.999
UPPER LMT R R-Axis maximum area 7 ±0.001 720 -7999.999 to 7999.999
LOWER LMT R R-Axis minimum area 7 ±0.001 0 -7999.999 to 7999.999
UPPER LMT C C-Axis maximum area 7 ±0.001 720 -7999.999 to 7999.999
LOWER LMT C C-Axis minimum area 7 ±0.001 0 -7999.999 to 7999.999
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24.224.224.224.2    MAINTENANCE GroupMAINTENANCE GroupMAINTENANCE GroupMAINTENANCE Group

24.2.124.2.124.2.124.2.1    EXPANSION AEXPANSION AEXPANSION AEXPANSION A

ParameterParameterParameterParameter DescriptionDescriptionDescriptionDescription DigitDigitDigitDigit
MinimumMinimumMinimumMinimum

unitunitunitunit

StandardStandardStandardStandard

valuevaluevaluevalue
NoteNoteNoteNote

SetSetSetSet

valuevaluevaluevalue

CPC GAIN Z Not used. 7 ±1 0 Not used.
CPC GAIN W Not used. 7 ±1 0 Not used.
DOWN CNT. Not used. 7 ±1 0 Not used.
PRIV. FLAG Not used. 7 ±1 0 Not used.

24.2.224.2.224.2.224.2.2    EXPANSION BEXPANSION BEXPANSION BEXPANSION B

ParameterParameterParameterParameter DescriptionDescriptionDescriptionDescription DigitDigitDigitDigit
MinimumMinimumMinimumMinimum

unitunitunitunit

StandardStandardStandardStandard

valuevaluevaluevalue
NoteNoteNoteNote

SetSetSetSet

valuevaluevaluevalue

INITIAL W Not used. 6 ±0.001 0 Not used.
LENGTH W Not used. 6 ±0.001 0 Not used.
AXIS UP/DOWN Not used. 6 ±0.001 0 Not used.
ANGLE REV. Not used. 6 ±0.001 0 Not used.

24.2.324.2.324.2.324.2.3    MAINTENANCE DATAMAINTENANCE DATAMAINTENANCE DATAMAINTENANCE DATA

ParameterParameterParameterParameter DescriptionDescriptionDescriptionDescription DigitDigitDigitDigit
MinimumMinimumMinimumMinimum

unitunitunitunit

StandardStandardStandardStandard

valuevaluevaluevalue
NoteNoteNoteNote

SetSetSetSet

valuevaluevaluevalue

CPC SELECT Not used. 3 1 0 Not used.
CPC LOOP TIME Not used. 3 1 0 Not used.
CPC SP1 Not used. 3 1 0 Not used.
CPC SP2 Not used. 3 1 0 Not used.
A-CAL CHECK A-CAL designation 3 1 0
POS.ERROR SEL Positioning error detect selection 3 1 0 Not supported
AB SLOWDOWN TIM Timing for A, B, W-Axes slow down 3 1 0 Not supported
SERVO TYPE Not used. 3 1 0 Not used.

EMP SELECT
(Encoder Monitor Program Select)
Driver error detect and encoder
battery alarm detect selection

3 1 0

HOLD POWER SAVE Time interval setting from HOLD to
braking 3 1 0 Not supported

Z SLOWDOWN TIM Timing for Z-Axis slow down 3 1 0 Not supported
STATION NO Station No. setting 3 1 0
SENSOR STOP SEL W-Axis sensor stop input logic 3 1 0 Not supported

SENSOR COUNT W-Axis sensor stop input detection
amplitude 3 1 0 Not supported

PTP Z IN DATA Not used. 3 1 0 Not used.
POSITIONING CNT Not used. 3 1 0 Not used.
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24.324.324.324.3    ORIGIN GroupORIGIN GroupORIGIN GroupORIGIN Group

24.3.124.3.124.3.124.3.1    SET-UP SYSTEMSET-UP SYSTEMSET-UP SYSTEMSET-UP SYSTEM

ParameterParameterParameterParameter DescriptionDescriptionDescriptionDescription DigitDigitDigitDigit
MinimumMinimumMinimumMinimum

unitunitunitunit

StandardStandardStandardStandard

valuevaluevaluevalue
NoteNoteNoteNote

SetSetSetSet

valuevaluevaluevalue

TRANSFER RATE Data transfer speed for RS-232C 9600 Character-form value
ON-LINE SELECT Function selection 1 1 0
STOP SELECT STOP signal detect method STATUS Character-form value
STOP STOP signal function STOP Character-form value
STORE ADDRESS Address setting at recovery NEXT Character-form value
I/O ASSIGNMENT I/O assignment 1 1 0
INCHING SELECT Inching selection 1 1 0
M DATA M-data usage definition 2 1 0 0 to 99
AUTO/ON-LINE Mode selection ON-LINE Character-form value
EMERGENCY STOP A-CAL selection at E.S KEEP Character-form value

24.3.224.3.224.3.224.3.2        AXIS DIRECTIONAXIS DIRECTIONAXIS DIRECTIONAXIS DIRECTION

ParameterParameterParameterParameter DescriptionDescriptionDescriptionDescription DigitDigitDigitDigit
MinimumMinimumMinimumMinimum

unitunitunitunit

StandardStandardStandardStandard

valuevaluevaluevalue
NoteNoteNoteNote

SetSetSetSet

valuevaluevaluevalue

A-CAL SEQ. A-CAL sequence 6 111111 221222
A-CAL DIR.A A(X)-Axis A-CAL direction PLUS Character-form value
A-CAL DIR.B B(Y)-Axis A-CAL direction PLUS Character-form value
A-CAL DIR.Z Z-Axis A-CAL direction PLUS Character-form value
A-CAL DIR.W W-Axis A-CAL direction PLUS Character-form value
A-CAL DIR.R R-Axis A-CAL direction PLUS Character-form value
A-CAL DIR.C C-Axis A-CAL direction PLUS Character-form value
INCH DIR.A A(X)-Axis inching direction PLUS Character-form value
INCH DIR.B B(Y)-Axis inching direction PLUS Character-form value
INCH DIR.Z Z-Axis inching direction PLUS Character-form value
INCH DIR.W W-Axis inching direction PLUS Character-form value
INCH DIR.R R-Axis inching direction PLUS Character-form value
INCH DIR.C C-Axis inching direction PLUS Character-form value

24.3.324.3.324.3.324.3.3    AXIS SELECTAXIS SELECTAXIS SELECTAXIS SELECT

ParameterParameterParameterParameter DescriptionDescriptionDescriptionDescription DigitDigitDigitDigit
MinimumMinimumMinimumMinimum

unitunitunitunit

StandardStandardStandardStandard

valuevaluevaluevalue
NoteNoteNoteNote

SetSetSetSet

valuevaluevaluevalue

A AXIS TYPE A-Axis selection USED Character-form value
A AXIS SEL A-Axis hold (servo lock) selection HOLD Character-form value
B AXIS TYPE B-Axis selection USED Character-form value
B AXIS SEL B-Axis hold (servo lock) selection HOLD Character-form value
Z AXIS TYPE Z-Axis selection USED Character-form value
Z AXIS SEL Z-Axis hold (servo lock) selection HOLD Character-form value
W AXIS TYPE W-Axis selection USED Character-form value
W AXIS SEL W-Axis hold (servo lock) selection HOLD Character-form value
R AXIS TYPE R-Axis selection USED Character-form value
R AXIS SEL R-Axis hold (servo lock) selection HOLD Character-form value
C AXIS TYPE C-Axis selection USED Character-form value
C AXIS SEL C-Axis hold (servo lock) selection HOLD Character-form value
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24.424.424.424.4    ADJUST GroupADJUST GroupADJUST GroupADJUST Group

24.4.124.4.124.4.124.4.1    AR TYPE ADJUSTAR TYPE ADJUSTAR TYPE ADJUSTAR TYPE ADJUST

ParameterParameterParameterParameter DescriptionDescriptionDescriptionDescription DigitDigitDigitDigit
MinimumMinimumMinimumMinimum

unitunitunitunit

StandardStandardStandardStandard

valuevaluevaluevalue
NoteNoteNoteNote

SetSetSetSet

valuevaluevaluevalue

INITIAL A A-Axis initial value 7 ±0.001 0 -7999.999 to 7999.999
INITIAL B B -Axis initial value 7 ±0.001 0 -7999.999 to 7999.999
INITIAL Z Z -Axis initial value 7 ±0.001 0 -7999.999 to 7999.999
INITIAL W W -Axis initial value 7 ±0.001 0 -7999.999 to 7999.999
INITIAL R R -Axis initial value 7 ±0.001 0 -7999.999 to 7999.999
INITIAL C C -Axis initial value 7 ±0.001 0 -7999.999 to 7999.999
LENGTH A A-Axis arm length 7 0.001 0 0 to 9999.999
LENGTH B B-Axis arm length 7 0.001 0 0 to 9999.999
LENGTH Z Z-Axis arm length 7 0.001 0 0 to 9999.999
LENGTH W W-Axis arm length 7 0.001 0 0 to 9999.999
LENGTH R R-Axis arm length 7 0.001 0 0 to 9999.999
LENGTH C C-Axis arm length 7 0.001 0 0 to 9999.999
AXIS COMBINATION Axis combination (0-2) 1 1 0 Not used.

24.4.224.4.224.4.224.4.2    MB TYPE ADJUSTMB TYPE ADJUSTMB TYPE ADJUSTMB TYPE ADJUST

ParameterParameterParameterParameter DescriptionDescriptionDescriptionDescription DigitDigitDigitDigit
MinimumMinimumMinimumMinimum

unitunitunitunit

StandardStandardStandardStandard

valuevaluevaluevalue
NoteNoteNoteNote

SetSetSetSet

valuevaluevaluevalue

Y INITIAL Y-Axis initial angle 7 ±0.001 145 Not supported.
MB COMBINATION Axis combination 1 1 0 Not supported.
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24.524.524.524.5    CAPABILITY GroupCAPABILITY GroupCAPABILITY GroupCAPABILITY Group

24.5.124.5.124.5.124.5.1    ROBOT CAPABILITYROBOT CAPABILITYROBOT CAPABILITYROBOT CAPABILITY

ParameterParameterParameterParameter DescriptionDescriptionDescriptionDescription DigitDigitDigitDigit
MinimumMinimumMinimumMinimum

unitunitunitunit

StandardStandardStandardStandard

valuevaluevaluevalue
NoteNoteNoteNote

SetSetSetSet

valuevaluevaluevalue

ENC.PULSE A A-Axis encoder pulse 7 1 Display only.
ENC.PULSE B B-Axis encoder pulse 7 1 Display only.
ENC.PULSE Z Z-Axis encoder pulse 7 1 Display only.
ENC.PULSE W W-Axis encoder pulse 7 1 Display only.
ENC.PULSE R R-Axis encoder pulse 7 1 Display only.
ENC.PULSE C C-Axis encoder pulse 7 1 Display only.
LEAD/GEAR A A-Axis lead/gear ratio 6 0.001 Display only.
LEAD/GEAR B B-Axis lead/gear ratio 6 0.001 Display only.
LEAD/GEAR Z Z-Axis lead/gear ratio 6 0.001 Display only.
LEAD/GEAR W W-Axis lead/gear ratio 6 0.001 Display only.
LEAD/GEAR R R-Axis lead/gear ratio 6 0.001 Display only.
LEAD/GEAR C C-Axis lead/gear ratio 6 0.001 Display only.
MOTOR REV. A A-Axis max. motor revolution 4 1 Display only.
MOTOR REV. B B-Axis max. motor revolution 4 1 Display only.
MOTOR REV. Z Z-Axis max. motor revolution 4 1 Display only.
MOTOR REV. W W-Axis max. motor revolution 4 1 Display only.
MOTOR REV. R R-Axis max. motor revolution 4 1 Display only.
MOTOR REV. C C-Axis max. motor revolution 4 1 Display only.

24.5.224.5.224.5.224.5.2    EXPANSION AEXPANSION AEXPANSION AEXPANSION A

ParameterParameterParameterParameter DescriptionDescriptionDescriptionDescription DigitDigitDigitDigit
MinimumMinimumMinimumMinimum

unitunitunitunit

StandardStandardStandardStandard

valuevaluevaluevalue
NoteNoteNoteNote

SetSetSetSet

valuevaluevaluevalue

EXPANSION 0 Future expansion0 Display only.
EXPANSION 1 Future expansion1 Display only.
EXPANSION 2 Future expansion2 Display only.
EXPANSION 3 Future expansion3 Display only.
EXPANSION 4 Future expansion4 Display only.
EXPANSION 5 Future expansion5 Display only.
EXPANSION 6 Future expansion6 Display only.
EXPANSION 7 Future expansion7 Display only.
CPC INTEG GAIN Not used. Display only.
FV TIME 0 Not used. Display only.
FV TIME 1 Not used. Display only.
FV TIME 2 Not used. Display only.
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CHAPTER 25CHAPTER 25CHAPTER 25CHAPTER 25    System ParametersSystem ParametersSystem ParametersSystem Parameters

25.125.125.125.1    MOTION GroupMOTION GroupMOTION GroupMOTION Group

25.1.125.1.125.1.125.1.1    MOTIONMOTIONMOTIONMOTION

Parameter Description Digit Minimum
unit

Standard
value Note Set value

PULL-UP Z-Axis PULL-UP distance at PTP 7 0.001 10 5 to Z-Axis max.
working area

ARCH UP Z-Axis ARCH UP distance at PTP 7 0.001 0 0 to Z-Axis max.
working area

ARCH DOWN Z-Axis ARCH DOWN distance at PTP 7 0.001 0 0 to Z-Axis max.
working area

INS DIS. Z-Axis insert distance at PTP 7 0.001 20 0 to Z-Axis max.
working area

INS SPEED Z-Axis insert speed at PTP 3 1 20 0 to 99

UP DIS. Z-Axis moving up distance at PTP 7 0.001 20 0 to Z-Axis max.
working area

UP SPEED Z-Axis moving up speed at PTP 3 1 20 0 to 99
Z NXT PL Z-Axis next PULL UP 7 0.001 0 Not used.

25.1.225.1.225.1.225.1.2    AXIS SPEEDAXIS SPEEDAXIS SPEEDAXIS SPEED

Parameter Description Digit Minimum
unit

Standard
value Note Set value

SPEED A, B (X, Y) W A, B (X, Y), W-Axes speed 3 1 100 0 to 100
SPEED B B-Axis speed for expansion 3 1 100 0 to 100
SPEED Z Z-Axis speed 3 1 100 0 to 100
SPEED W W-Axis speed for expansion 3 1 100 0 to 100
EXPANSION 2 R-Axis speed for expansion 3 1 100 0 to 100
EXPANSION 1 C-Axis speed for expansion 3 1 100 0 to 100

25.1.325.1.325.1.325.1.3    CPC CONSTANTCPC CONSTANTCPC CONSTANTCPC CONSTANT

Parameter Description Digit Minimum
unit

Standard
value Note Set value

CPC SPEED CPC (interpolation) speed setting 3 1 100 0 to 999
CPC F.F.GAIN Not used. 3 1 100 Not used.
SPLINE SPEED Not used. 3 1 100 Not used.
CPC CONSTANT Passing motion smoothness at CPC 3 1 0 0 to 100
CPC ACCEL/DECEL Acceleration/Deceleration speed at CPC 3 1 80 0 to 100
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25.225.225.225.2    RESPONSERESPONSERESPONSERESPONSE

25.2.125.2.125.2.125.2.1    ACCELACCELACCELACCEL

Parameter Description Digit Minimum
Value

Standard
value Note Set value

ACCEL SELECT Acceleration/Deceleration selec-
tion AUTO Character-form value

ACCEL A A-Axis acceleration/deceleration
slow down 3 1 80 0 to 100

ACCEL B B-Axis acceleration/deceleration
slow down 3 1 80 0 to 100

ACCEL Z Z-Axis acceleration/deceleration
slow down 3 1 80 0 to 100

ACCEL W W-Axis acceleration/deceleration
slow down 3 1 80 0 to 100

ACCEL R R-Axis acceleration/deceleration
slow down 3 1 80 0 to 100

ACCEL C C-Axis acceleration/deceleration
slow down 3 1 80 0 to 100

25.2.225.2.225.2.225.2.2    AXIS INP PULSEAXIS INP PULSEAXIS INP PULSEAXIS INP PULSE

Parameter Description Digit Minimum
unit

Standard
value Note Set value

INP PULSE A, B Not used. 3 1 pulse 6 Not used.
PULSE B Not used. 3 1 pulse 6 Not used.
INP PULSE Z Not used. 3 1 pulse 6 Not used.
INP PULSE W Not used. 3 1 pulse 6 Not used.
EXPANSION 2 Not used. 3 1 pulse 6 Not used.
EXPANSION 1 Not used. 3 1 pulse 6 Not used.

25.2.325.2.325.2.325.2.3    RESPONSERESPONSERESPONSERESPONSE

Parameter Description Digit Minimum
unit

Standard
value Note Set value

SAFE.ZONE Safety zone setting 7 0.001 10 0 to Z-Axis max.
working area

A-CAL SPEED A-CAL speed 3 1 50 1 to 999
INCHING SPEED Inching speed 3 1 50 1 to 999
PTP WEIGHT Total work weight 7 0.001 2 0 to max. work weight
EXPANSION 1 Expansion1 7 0.001 0 Future expansion
COMPLIANCE Not used. 3 1 0 Not used.
DD INDEX GAIN Not used. 3 1 0 Not used.
PTP CONST AB Not used. 3 1 0 Not used.
PTP CONST Z Not used. 3 1 0 Not used.
PTP CONST W Not used. 3 1 0 Not used.
EXPANSION 2 Not used. 3 1 0 Future expansion
EXPANSION 3 Not used. 3 1 0 Future expansion
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25.325.325.325.3    OFFSETOFFSETOFFSETOFFSET

25.3.125.3.125.3.125.3.1    DISPLAY OFFSET1DISPLAY OFFSET1DISPLAY OFFSET1DISPLAY OFFSET1

Parameter Description Digit Minimum
unit

Standard
value Note Set value

DISP.X1 X-Axis displayed OFFSET1 7 ±0.001 0 -7999.999 to 7999.999
DISP.Y1 Y-Axis displayed OFFSET1 7 ±0.001 0 -7999.999 to 7999.999
DISP.Z1 Z-Axis displayed OFFSET1 7 ±0.001 0 -7999.999 to 7999.999
DISP.W1 W-Axis displayed OFFSET1 7 ±0.001 0 -540.000 to 540.000

DISP.R1 R-Axis (coordinates rotated)
displayed OFFSET1 7 ±0.001 0 -180.000 to 180.000

TOOL X1 X-Axis coordinates for tip tool1 7 ±0.001 0 Not supported.
TOOL Y1 Y-Axis coordinates for tip tool1 7 ±0.001 0 Not supported.
TOOL Z1 Z-Axis coordinates for tip tool1 7 ±0.001 0 Not supported.

25.3.225.3.225.3.225.3.2    DISPLAY OFFSET2DISPLAY OFFSET2DISPLAY OFFSET2DISPLAY OFFSET2

Parameter Description Digit Minimum
unit

Standard
value Note Set value

DISP.X2 X -Axis displayed OFFSET2 7 ±0.001 0 -7999.999 to 7999.999
DISP.Y2 Y -Axis displayed OFFSET2 7 ±0.001 0 -7999.999 to 7999.999
DISP.Z2 Z -Axis displayed OFFSET2 7 ±0.001 0 -7999.999 to 7999.999
DISP.W2 W -Axis displayed OFFSET2 7 ±0.001 0 -540.000 to 540.000

DISP.R2 R-Axis (coordinates rotated)
displayed OFFSET2 7 ±0.001 0 -180.000 to 180.000

TOOL X2 X-Axis coordinates for tip tool2 7 ±0.001 0 Not supported.
TOOL Y2 Y-Axis coordinates for tip tool2 7 ±0.001 0 Not supported.
TOOL Z2 Z-Axis coordinates for tip tool2 7 ±0.001 0 Not supported.
  

25.3.325.3.325.3.325.3.3    DISPLAY OFFSET3DISPLAY OFFSET3DISPLAY OFFSET3DISPLAY OFFSET3

Parameter Description Digit Minimum
unit

Standard
value Note Set value

DISP.X3 X -Axis displayed OFFSET3 7 ±0.001 0 -7999.999 to 7999.999
DISP.Y3 Y -Axis displayed OFFSET3 7 ±0.001 0 -7999.999 to 7999.999
DISP.Z3 Z -Axis displayed OFFSET3 7 ±0.001 0 -7999.999 to 7999.999
DISP.W3 W -Axis displayed OFFSET3 7 ±0.001 0 -540.000 to 540.000

DISP.R3 R-Axis (coordinates rotated) dis-
played OFFSET3 7 ±0.001 0 -180.000 to 180.000

TOOL X3 X-Axis coordinates for tip tool3 7 ±0.001 0 Not supported.
TOOL Y3 Y-Axis coordinates for tip tool3 7 ±0.001 0 Not supported.
TOOL Z3 Z-Axis coordinates for tip tool3 7 ±0.001 0 Not supported.
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25.425.425.425.4    SET-UPSET-UPSET-UPSET-UP

25.4.125.4.125.4.125.4.1    EXPANSION AEXPANSION AEXPANSION AEXPANSION A

Parameter Description Digit Minimum
unit

Standard
value Note Set value

Pass PTP Select Pass PTP selection 3 1 0 Not supported.
Base Pos Addr1 Base position address1 3 1 0 0 to ｢ADDRESS MAX｣
Base Pos Addr2 Base position address2 3 1 0 0 to ｢ADDRESS MAX｣
Base Pos Addr3 Base position address3 3 1 0 0 to ｢ADDRESS MAX｣
Base Pos Addr4 Base position address4 3 1 0 0 to ｢ADDRESS MAX｣
Base Pos Pulse Base position pulse 5 1 0 0 to 99999

Safety select ｢ARCH UP｣, ｢SAFE.
ZONE｣ base position 3 1 0 Fixed value: 0

25.4.225.4.225.4.225.4.2    EXPANSION BEXPANSION BEXPANSION BEXPANSION B

Parameter Description Digit Minimum
unit

Standard
value Note Set value

SENS.OFF W-Axis sensor OFFSET 7 ±0.001 0 Not supported.
SENS.SKP W-Axis sensor OFF area 7 ±0.001 0 Not supported.

AREA AX A(X)-Axis area output 7 ±0.001 0
SCARA robot : -360 to 360,
Cartesian robot : -7999.999 to

7999.999

AREA BY B(Y)-Axis area output 7 ±0.001 0
SCARA robot : -360 to 360,
Cartesian robot : -7999.999 to

7999.999
Z MD OF. Z-Axis middle OFFSET 7 ±0.001 0 Not supported.
Z2 PL-UP 2nd Z-Axis Pull-Up 7 ±0.001 0 Not supported.
EXPANSION14 Not used. 7 ±0.001 0 Future expansion
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25.525.525.525.5    REMOTEREMOTEREMOTEREMOTE

25.5.125.5.125.5.125.5.1    MOTIONMOTIONMOTIONMOTION

Parameter Description Digit Minimum
unit

Standard
value Note Set value

PULL-UP (Displayed data) Z-Axis PULL-UP
distance at PTP Display only

ARCH UP (Displayed data) Z-Axis ARCH UP
distance at PTP Display only

ARCH DOWN (Displayed data) Z-Axis ARCH
DOWN distance at PTP Display only

INS DIS. (Displayed data) Z-Axis insert
distance at PTP Display only

INS SPEED (Displayed data) Z-Axis insert
speed at PTP Display only

UP DIS. (Displayed data) Z-Axis moving up
distance at PTP Display only

UP SPEED (Displayed data) Z-Axis moving up
speed at PTP Display only

25.5.225.5.225.5.225.5.2    SPEED/ACCEL/INPOSSPEED/ACCEL/INPOSSPEED/ACCEL/INPOSSPEED/ACCEL/INPOS

Parameter Description Digit Minimum
unit

Standard
value Note Set

value

SPEED A, B (X, Y) W (Displayed data) A, B (X, Y), W-
Axes speed Display only

SPEED B (Displayed data) B-Axis speed for
expansion Display only

SPEED Z (Displayed data) Z-Axis speed Display only

SPEED W (Displayed data) W-Axis speed for
expansion Display only

EXPANSION 2 (Displayed data) R-Axis speed for
expansion Display only

EXPANSION 1 (Displayed data) C-Axis speed for
expansion Display only

ACCEL A, B (X, Y) W
(Displayed data) A, B (X, Y), W-
Axis acceleration/deceleration
slow down

Display only

ACCEL A, B, W (PASS)
(Displayed data) A, B (X, Y), W-
Axis acceleration/deceleration
slow down at PASS PTP

Display only

ACCEL Z (Displayed data) Z-Axis accelera-
tion/deceleration slow down Display only

ACCEL Z(PASS)
(Displayed data) Z-Axis accelera-
tion/deceleration slow down at
PASS PTP

Display only

EXPANSION 3 (Displayed data) R-Axis accelera-
tion/deceleration slow down Display only

EXPANSION 4 (Displayed data) C-Axis accelera-
tion/deceleration slow down Display only

INP PULSE A B (Displayed data) A, B-Axis In-
position pulse Display only

INP PULSE B (Displayed data) A-Axis In-position
pulse for expansion Display only

INP PULSE Z (Displayed data) Z-Axis In-position
pulse Display only

INP PULSE W (Displayed data) W-Axis In-
position pulse Display only

EXPANSION 5 (Displayed data) R-Axis In-position
pulse Display only

EXPANSION 6 (Displayed data) C-Axis In-position
pulse Display only
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25.5.325.5.325.5.325.5.3    RESPONSERESPONSERESPONSERESPONSE

Parameter Description Digit Minimum
unit

Standard
value Note Set value

CPC SPEED (Displayed data) CPC (interpola-
tion) speed setting Display only

CPC F.F.GAIN (Displayed data) F.F. gain Display only
SPLINE SPEED (Displayed data) Spline speed Display only
A-CAL SPEED (Displayed data) A-CAL speed Display only
INCHING SPEED (Displayed data) Inching speed Display only
EXPANSION 1 (Displayed data) A-CAL sequence Display only
PTP WEIGHT (Displayed data) Total work weight Display only
EXPANSION 2 (Displayed data) For expansion Display only
LOCAL CODINATE Not used. Display only

W AXIS ACCEL (Displayed data) W-Axis accelera-
tion Display only

W AXIS DECEL (Displayed data) W-Axis decelera-
tion Display only

OPTION DATA 1 Option data 1 Display only
OPTION DATA 2 Option data 2 Display only
OPTION DATA 3 Option data 3 Display only
EXPANSION 3 Future expansion Display only
EXPANSION 4 Future expansion Display only
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AppendixAppendixAppendixAppendix

Appendix AAppendix AAppendix AAppendix A    I/O AllocationI/O AllocationI/O AllocationI/O Allocation

The following table describes the DI/DO signal allocation and description for
each signal during the automatic operation in AUTO mode.

Table A.Table A.Table A.Table A.1111 Assignment of DI Signals in AUTO Mode (Standard) Assignment of DI Signals in AUTO Mode (Standard) Assignment of DI Signals in AUTO Mode (Standard) Assignment of DI Signals in AUTO Mode (Standard)

No. Signal Function
IN0 SELECT A-CAL request
IN1 START Positioning start
IN2 NEXT Positioning to next address
IN3 HOLD Not used. (Normally servo lock ON)

IN4 POS/INCH
Select signal from IN6 to IN15
ON : Positioning address signal
OFF : Manual operation signal in INCH mode

IN5 STOP ON : Stop of operation
IN6 ADDRESS 8 [256]/axis
IN7 ADDRESS 9 [512]/high speed
IN8 ADDRESS 0 [1]  /+X(+R)
IN9 ADDRESS 1 [2]  /-X(-R)
IN10 ADDRESS 2 [4]  /+Y(+C)
IN11 ADDRESS 3 [8]  /-Y(-C)
IN12 ADDRESS 4 [16]  /↑Z
IN13 ADDRESS 5 [32]  /↓Z
IN14 ADDRESS 6 [64]  /+W
IN15 ADDRESS 7 [128]  /-W

Selecting at “IN4”
・ Position address designation in binary (in [ ]) at

PTP movement.
・ Signal to manipulate axis at INCHING.

IN6: Select signal IN8 to IN11
ON : R and C-Axes
OFF : X and Y-Axes

IN7
ON : High-speed inching

Table A.Table A.Table A.Table A.2222 Assignment of DO Signals in AUTO Mode (Standard) Assignment of DO Signals in AUTO Mode (Standard) Assignment of DO Signals in AUTO Mode (Standard) Assignment of DO Signals in AUTO Mode (Standard)

DO No. Signal Function
OUT0 READY Ready for automatic operation
OUT1 ERROR Error indication
OUT2 PCA Positioning completion acknowledgement
OUT3 AUTO AUTO mode indication
OUT4 BP･AREA Pass PTP output or base area position output
OUT5 ZONE Z-Axis zone output
OUT6 CPOUT     /C CPC movement output
OUT7 A-CAL      /R A-CAL completion
OUT8 MOUT0(1)   /W
OUT9 MOUT1(2)   /Z
OUT10 MOUT2(4)   /Y
OUT11 MOUT3(8)   /X
OUT12 MOUT4(10)  /
OUT13 MOUT5(20)  /
OUT14 MOUT6(40)  /
OUT15 MOUT7(80)  /

Output signals assigned by M-data or error code
displayed in binary code ( ).
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The MOUT signals are related to the M-data, which is the output pattern to
the output port of the robot driver.  M-data can be set from 0 to 99 and
output in the combinations below (BCD i ).  The first digit is described by
the MOUT 0-3 signal and the MOUT 4-7 signal for the second digit.

For example, M-data=15 means the combination of M-data=10 and M-
data=5 is output.  The blanks in the table mean OFF.

At the END POINT (M-data=??), all of the MOUT signals are ON.

Table A.Table A.Table A.Table A.3333 M-Data Output M-Data Output M-Data Output M-Data Output

MOUT
M-data 0 1 2 3 4 5 6 7

0
1 ON
2 ON
3 ON ON
4 ON
5 ON ON
6 ON ON
7 ON ON ON
8 ON
9 ON ON
10 ON
20 ON
30 ON ON
40 ON
50 ON ON
60 ON ON
70 ON ON ON
80 ON
90 ON ON
??

(END POINT) ON ON ON ON ON ON ON

                                                            
i: BCD (Binary-Coded Decimal Notation)
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Appendix BAppendix BAppendix BAppendix B    Extended AUTO Mode I/O AssignmentExtended AUTO Mode I/O AssignmentExtended AUTO Mode I/O AssignmentExtended AUTO Mode I/O Assignment

To enter extended AUTO mode, set the data by System Generation,
｢ORIGIN｣→｢SET-UP SYSTEM｣→｢AUTO/ON-LINE｣ to “EXT AUTO.”
This mode is almost same as the AUTO mode except that the assignment of
DI signals.  The assignment of DI signals in extended AUTO mode is
shown below.

DO signals are same as the signals, which are standard, in AUTO mode.

Table A.Table A.Table A.Table A.4444 Assignment of DI Signals in AUTO Mode (Extension) Assignment of DI Signals in AUTO Mode (Extension) Assignment of DI Signals in AUTO Mode (Extension) Assignment of DI Signals in AUTO Mode (Extension)

No. Signal Function
IN0 SELECT Ready for automatic operation
IN1 START Positioning start

IN2 POS/INCH
Select signal from IN4 to IN15
ON : Positioning address signal
OFF : Manual operation signal in INCH mode

IN3 STOP ON : Stop of operation
IN4 ADDRESS 0[1]    /+X
IN5 ADDRESS 1[2]    /-X
IN6 ADDRESS 2[4]    /+Y
IN7 ADDRESS 3[8]    /-Y
IN8 ADDRESS 4[16]   /↑Z
IN9 ADDRESS 5[32]   /↓Z
IN10 ADDRESS 6[64]   /+W
IN11 ADDRESS 7[128]   /-W
IN12 ADDRESS 8[256]   /+R
IN13 ADDRESS 9[512]   /-R
IN14 ADDRESS 10[1024]   /+C
IN15 ADDRESS 11[2148]   /-C

Selecting at “IN2”
・ Position address designation in binary (in [ ])

at PTP movement.
・ Signal to manipulate axis at INCHING.

Table A.Table A.Table A.Table A.5555 Assignment of DO Signals in AUTO Mode (Extension=Standard) Assignment of DO Signals in AUTO Mode (Extension=Standard) Assignment of DO Signals in AUTO Mode (Extension=Standard) Assignment of DO Signals in AUTO Mode (Extension=Standard)

DO No. Signal Function
OUT0 READY Ready for automatic operation
OUT1 ERROR Error indication
OUT2 PCA Positioning completion acknowledgement
OUT3 AUTO AUTO mode indication
OUT4 BP･AREA Pass PTP output or base area position output
OUT5 ZONE Z-Axis zone output
OUT6 CPOUT     /C CPC movement output
OUT7 A-CAL      /R A-CAL completion
OUT8 MOUT0(1)   /W
OUT9 MOUT1(2)   /Z
OUT10 MOUT2(4)   /Y
OUT11 MOUT3(8)   /X
OUT12 MOUT4(10)  /
OUT13 MOUT5(20)  /
OUT14 MOUT6(40)  /
OUT15 MOUT7(80)  /

Output signals assigned by M-data or error code
displayed in binary code ( ).
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Appendix CAppendix CAppendix CAppendix C    Error CodeError CodeError CodeError Code

When an error occurs in the controller during automatic operation, error
message are displayed on the Teach Pendant (Refer to 23.3, “Error
Message.”) and the error codes below are outputs to external devices
simultaneously.

Table A.Table A.Table A.Table A.6666 Error Code to the External Devices Error Code to the External Devices Error Code to the External Devices Error Code to the External Devices

Output Code
Error Message Description AUTO

Mode
ON-LINE
Mode

A-CAL ERR *0 Not Find
A-CAL ERR *1 Not Off
A-CAL ERR *2 Other On
A-CAL ERR *3 Not Zero
A-CAL ERR *4 Lower
A-CAL ERR *5 Upper
A-CAL ERR *6 Minus
A-CAL ERR *7 Error

A-CAL is not executed normally. 2# 20

ADDRESS ERROR The value for the input or motion address is out of
range in the system data, ｢ADDRESS MAX｣ i. 30 30

AREA ERROR ****** The designated value is out of the operational
area of the robot. 4# 40

CPU LOW BATTERY Battery voltage on the CPU board becomes low. 70 70
DRIVER ERROR ****** Error is occurred in the servo amplifier/driver. A# A#
DRIVER NOT ONLINE Servo amplifier/driver disconnection A0 A0
DRIVER TIME OUT Servo amplifier/driver disconnection A0 A0
ENC BATTERY ****** Encoder battery voltage becomes low. 7# 7#
EMERGENCY STOP Inputted Emergency Stop signal. 10 10
OVERRUN ****** The robot is in overrun area. 5# 5#

POS.ERROR ******

Positioning is not completed even the robot
reached at the target position.
Excessive load
Excessive acceleration/deceleration
Improper adjustment for the servo amplifier/driver.

0# 09

POSITION DATA ERROR Reading data from the memory card is failed
during automatic operation. 64 64

POSITIONING ERROR Positioning is not able to performed. 96 96
SERVO DATA ERROR Servo parameters are abnormal or not be entered. 67 67
SERVO ON ERROR Unable to be in servo lock condition B0 B0

STATUS ERROR
Internal processing error.
Error which is not supported is occurred.
Contact your distributor.

16 16

SYSTEM DATA ERROR System data is corrupted. 63 63
SYSTEM ERROR Internal processing error. 68 68

#:Axis ******：Axis status

                                                            
i: System Generation, ｢LIIMIT｣→｢ADDRESS MAX｣→｢ADDRESS MAX｣
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Appendix DAppendix DAppendix DAppendix D    Motor CodeMotor CodeMotor CodeMotor Code

Preprogrammed motor code parameters set to system configuration are
shown below.

Table A.Table A.Table A.Table A.7777 Motor Code Table Motor Code Table Motor Code Table Motor Code Table

Motor
Code

Decimal
Am

p Motor Part # Motor
Power

Max.Rev.
(rpm)

Motor
Code

Decimal
Amp Motor Part # Motor

Power
Max.Rev.

(rpm)

32 65ZBM001D 30 4500 96 65ZBM030D 750 4500
33 65ZBM002D 50 4500 97 65ZBM040D 1000 4500
34 65ZBM003D 100 4500 98 68ZBM065H 1200 3000
35 65ZBM007D 180 4500 99 68ZBM090H 1600 3000
36 65ZBM010D 300 4500 100 P50B08075D 750 4500
37 68ZBM025H 480 3000 101 P50B08100D 1000 4500
38 P50B03003D 30 4500 102 61BM090B 1400 2000
39 P50B04006D 60 4500 103 61BM120B 2000 2000
40 P50B04010D 100 4500 104 P80B18120H 1200 3000
41 P50B05005D 50 4500 105 P60B13100H 1000 3000
42 P50B05010D 100 4500 106 P60B13150H 1500 3000
43 P50B05020D 200 4500
44 P50B07010D 100 4500

50A

45 P50B07020D 200 4500 128 68ZBM140H 2500 3000
46 P50B07030D 300 4500 129 68ZBM220R 3600 2500
47 P30B04003D 30 4500 130 61BM220B 3300 2000
48 P30B04005D 50 4500 131 61BM330B 4500 2000
49 P30B04010D 100 4500 132 P80B22250H 2500 3000
50 P30B06020D 200 4500 133 P80B22350R 3500 2500
51

15A

P30B06010D 134 P60B13200H 2000 3000
135 P60B18200H 2000 3000

64 65ZBM014D 400 4500
65 65ZBM020D 500 4500
66 65ZBM030H 750 3000

100A

67 65ZBM040H 1000 3000 160 68ZBM330R 4500 2500
68 68ZBM035H 660 3000 161 61BM470M 5200 1500
69 P50B07040D 400 4500 162 P80B22350H 3500 3000
70 P50B08040D 400 4500 163 P80B22450R 4500 2500
71 P50B08050D 500 4500 164 P60B15300H 3000 3000
72 P50B08075H 750 3000 165 P60B18350H 3500 3000
73 P50B08100H 1000 3000 166 P60B18450R 4500 2500
74 P30B06040D 400 4500 167 P60B22550M 5500 1500
75 P30B08075D 750 4500 168 P60B22700S 7000 1000
76 61BM030B 500 2000 169 P60B18550R 5500 2500
77 61BM060B 1000 2000 170 P60B22700M 7000 1500
78 P80B15075H 750 3000
79 P60B13050H 500 3000

30A

150A
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Appendix EAppendix EAppendix EAppendix E    Data Backup and Data LoadData Backup and Data LoadData Backup and Data LoadData Backup and Data Load

Table A.Table A.Table A.Table A.8888 Back Up and Data Load Back Up and Data Load Back Up and Data Load Back Up and Data Load

Data Stored
Location Backup Default Value Setting Data Load

System Data
(System Generation,
System Parameters)

RAM Memory card Refer to Chapter 21, “Initializing
System Data.”

Download from the
memory card.

Servo Parameters RAM Memory card Refer to Chapter 21, “Initializing
System Data.”

Download from the
memory card.

Position data RAM Memory card Refer to Chapter 22, “Initializing
Position Data.”

Download from the
memory card.

Configuration EE-PROM None None Replace EE-PROM.


