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Introduction

This "HPB Operation Guide" explains how to use the HPB (programming box) that comes
with the SR1 controller as an option. It includes the procedures for setting parameters,
creating programs, editing point data and operating the robot. Before reading this
operation guide, read the precautions and description in the "SR1 User's Manual" section
to understand the functions and use of the SR1 controller.
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Key symbols
This operation guide uses the following symbols to indicate the HPB control keys.
B Operation key symbols
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Chapter 1 An overview of the HPB

1. An overview of the HPB

The HPB is a handheld, pendant type programming box that connects to the SR1 controller
to teach positions, edit various data, and run programs for robot operation.
Featuring an interactive user operation on the LCD display, the HPB operating procedures

can be easily mastered even by first-time users. The HPB of Ver. 23.01 or later can be >
used with the SR1 controller. =
functi 2
1.1 HPB tunctions <
The HPB connected to the SR1 controller can be used to perform the following operations P
and checks. o
Functions Description Refer to: o
—
. Sets parameters for robot pu—
Parameter setting operation. Chapter 5 (5;
. Creates and edits programs for

Programming robot operation. Chapter 7 %
Enters point data to move the >~

Programming and | Point data entry robot to. Either manual key entry Chapter 8

data editing

or teaching can be used.

Moves the robot to a position and

8.2 in Chapter 8

Teaching teach that position to store it as !
point data. 8.3 in Chapter 8
Trace Moves the robot to a point data 8.7 in Chapter 8

position that has been registered.

Robot operation

Return-to-origin

Returns the robot to its origin
position.

9.1 in Chapter 9

Step operation

Performs program operation one
step at a time.

9.2 in Chapter 9

Automatic operation

Performs automatic operation
according to a program.

9.3 in Chapter 9

Safety functions

Emergency stop

The HPB has an emergency stop
button used to trigger robot
emergency stop.

10.1 in Chapter 10

Service mode

Enhances safety when working in
the robot movement range.

10.8 in Chapter 10

Data backup

Data backup

Saves the data stored in the SR1
to a memory card.

10.10.2 in Chapter 10

Data load

Loads the data stored in a memory
card to the SR1.

10.10.3 in Chapter 10

Display functions

Error and alarm display

Displays the description of an
error or problem if it occurs. Also
displays a history of past errors
and alarms.

10.11 in Chapter 10

Others

Duty monitor
DIO monitor
System information display

10.7 in Chapter 10
10.3 in Chapter 10
10.6 in Chapter 10
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Chapter 1 An overview of the HPB

1.2 Part names and functions
B HPB unit

Strap hole

Attaching a short strap or
necklace strap here prevents
dropping the HPB while
Performs a robot emergency TEACHING BOX operating it or installing it
stop when pressed during onto equipment.

robot operation. Release the
button lock (locks when
pressed) by turning the button
in the CW direction.

After releasing the button, a
servo recovery must be
performed from the HPB (or by
1/0 operation) in order to
recover from the emergency
stop status.

Emergency Stop button

SD memory card connector

An SD memory card can be
inserted here.
SD memory cards are

M provided by the customer.

Operation keys

These keys are used to
operate the robot and to
enter programs and data, etc.
The keys are divided into 2
main groups: function keys
and data entry/operation
keys. (For operation key
details, see Chapter 3,
"Basic operations".)

Liquid crystal display

This is a 20-character, 4-line
LCD screen. The operation
menu and other information
are displayed here.
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Connection cable

Connects the HPB to the
controller. A D-Sub 9-pin
connector (male) is provided at
one end of the cable.

B Rear view

3-position enable switch

(HPB-D only)

This switch is effective for use

with an external safety circuit.

This switch opens (cuts off) the
circuit when pressed or released.
Pressing it to mid-position connects
the circuit. Use this switch as the

enable switch in Service mode,
so that the external safety circuit
triggers emergency stop on the robot
when this switch is pressed or released.
Safety connector
(HPB-D only)
Use this connector with the
‘ I_I’

emergency stop or enable switch

to configure an external safety circuit.
Attaching the supplied

15-pin D-sub connector (female)
directly to this safety connector
enables the emergency stop button
only.

A WARNING

* The fluid (liquid crystal) in the LCD display module is a hazardous substance. If
this fluid leaks from the display due to damage and adheres to skin or clothes,
wash it off with soap and water.

* Do not wind the connection cable around the HPB body when storing or bend it
sharply since this might break the wires in the connection cable.

* Do not use an extension cord with the connection cable.

—H1-2



Chapter 1 An overview of the HPB

B HPB-D wiring diagram

15-pin D-sub connector (female)
(If not using the HPB-D
then connect the supplied Safety connector

15-pin D-sub connector (male) <
to this connector.)
External safety circuit f\ [ D Emergency stop switch >
(provided by customer) / 1 1 e | =
2 2 o
3 3
] | 5
4 4 7 Enable switch -
5 5 _\ﬁ | (deadman switch) <.
6 6 o
I 7 7 —\:l =
vaHiE 2
. . -
Do not attempt to extend : ‘ t;D-
the shorting wire between 14 14
pins 14 and 15. /’[15 15 — T
Controll A | ;
ontroller
1N
6
HPB
connector
v HPB-D
> SAFETY HPB-D cable
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Chapter 1 An overview of the HPB

® 15-pin D-sub connectors (supplied only with HPB-D)

Use these connectors with the emergency stop or enable switch to configure an
external safety circuit.

B 15-pin D-sub connector (female: KS9-M532A-000)

Pin No.

1
2

Attaching this connector directly to the safety connector
on the HPB-D enables the emergency stop button only.

14
15

B 15-pin D-sub connector (male: KS9-M532E-001)

ddH Y} JO MIIAIdAO Uy u

Pin No.
i
2 If not using the HPB-D then attach this connector directly to
3 the 15-pin D-sub connector on the external safety circuit
‘_‘ so that the emergency stop circuit is shorted.
15
CAUTION

Set so the voltage and current ratings on the circuit connected to pins 1 to 8 on
the supplied 15-pin D-sub connector are no higher than 30V DC and 1A.

Pins 1 and 14, and pins 2 and 15 on the supplied 15-pin D-sub connector are
shorted prior to shipment. When connecting the HPB-D contacts to the external
emergency stop circuit, change the wiring as shown in the above diagram to
short pins 14 and 15 together.

Never attempt to extend the shorting wire between pins 14 and 15. Doing so
might cause noise in the wiring that interferes with HPB-D or controller operation
and causes faulty operation. This wiring should be kept short.
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Chapter 1 An overview of the HPB
SD memory card

SD memory cards (required format: FAT12/16) are not available as accessory or
optional items, and must be provided by the customer.

(For SD memory card handling information, see 10.10, "Using SD memory cards" in
Chapter 10.)

B SD memory card

SD memory card

-
[=)
@»

Insertion direction

ddH 3Y} JO MIIAIdAO Uy ﬁ

MEMORY
CARD

CAUTION

* The recommended SD memory card size is up to 32MB. Using a memory card
size of 64MB or more might cause a message "FAT32" to appear as the preset
value during format on Windows. Always select "FAT" at this time because the
HPB cannot use FAT32.

* The maximum size of the controller data file backed up on the SD memory card
is "328KB". The data file size is generally about "64KB" so up to 512 files can
usually be stored on a 32MB memory card.
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Chapter 2 Connecting and disconnecting the HPB

2. Connecting and disconnecting the HPB

The HPB can be connected to, or disconnected from, an SR1 controller regardless of
whether the controller power is on or off.

2.1 Connecting to the SR1 controller

CAUTION

* Do not use a modified HPB connection cable to connect the HPB to an SR1
controller, as this can result in communication errors and equipment failure.

* A poor connection or an incorrect connector insertion can result in equipment
failure and malfunctions. Be sure that the cable is securely connected.

* When connecting or disconnecting the HPB from the controller, always grip the
connector body itself. When removing the connector from the controller, pull it
straight out so as not to bend the connector pins. When attaching the HPB to the
controller, make sure that both connectors are aligned with each other.

When SR1 controller power is off

stepT Connect the HPB to the SR1 controller.

Plug the HPB connection cable into the HPB connector on the front
panel of the SR1 controller and then tighten the screws on both sides of
the connector.

B HPB connection to SR1

SRI-X @ YAMAHA HP

PWR
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step Turn on the power to the SR1 controller.

A buzzer sounds for approximately 1 second and the initial menu screen
then appears.
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Chapter 2 Connecting and disconnecting the HPB

steod Check that the initial menu screen is displayed.

M Initial menu screen

[MENUI
select menu

HED I THOPRTHSYS HAMON

When SR1 controller power is on
The HPB can be connected to the SR1 controller even when the controller power is on.

step Connect the HPB to the SR1 controller.
Plug the HPB connection cable into the HPB connector on the front
panel of the SR1 controller and then tighten the screws on both sides of
the connector. A buzzer sounds for approximately 1 second, then the
initial menu screen displays.

B HPB connection to SR1

SRl-X @ YAMAHA HP

PWR ERR

HPB connector f@ - %«h

-]
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CAUTION

If the HPB is connected to the controller while a program or I/O dedicated
command is being executed, the command execution is aborted, and robot
operation is stopped.
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Chapter 2 Connecting and disconnecting the HPB

step@ Check that the initial menu screen is displayed

M Initial menu screen

[MENU]
select menu

HED I THOPRTHSYS HAMON

ddH 3y} Su1dduuodsip pue 3ui3dauuo) m
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Chapter 2 Connecting and disconnecting the HPB

2.2 Disconnecting from the SR1 controller

The HPB can be disconnected regardless of whether the SR1 controller power is on or off.
Simply disconnect the HPB cable from the SR1 controller.

B HPB disconnection from SR1

SRl-X © YAMAHA HP

PWR

HPB connector ? E - E%»h
whl o

(==

CAUTION

* If the HPB is disconnected from the SR1 controller when the controller power is
on, an emergency stop and a robot servo OFF status will occur. If not using the
HPB, attach the dummy connector supplied with the SR1. Neglecting to do so
will cause an emergency stop.

* If the HPB is disconnected from the controller while a program or I/O dedicated
command is being executed, the command execution is aborted, and robot
operation is stopped.
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Chapter 3 Basic operations

3. Basic operations

3.1 HPB operation keys

The HPB operation keys are divided into 2 main groups, as shown below.

B HPB control key layout

1. Function keys ===

suonesado diseg

=== 2. Data entry / operation keys

The key functions are described below.

1. Function keys

Keys Description

Selects the menus displayed on the bottom line of the HPB screen.
to The function key numbers correspond to the numbers to the left of each mode or
command.

2. Data entry/operation keys

Keys Description

Starts robot operation according to the selected program and parameters.
STOP Stops robot operation. Press to resume operation.

Displays the DIO monitor.

Enters numbers.

2]
I:I Enters a dot (. ) or minus sign ( - ).

10 | ovr Directly enters a robot language command when creating a program in EDIT-PGM mode.

TIMR

H3-1—



Chapter 3 Basic operations

Keys

Description

3]
e
[3f]
3]

Moves the robot in the + or — direction on the X, Y, Z or R coordinate.

D&

Scrolls the screen to the left or right or moves the cursor to the left or right.

SR

Scrolls up or down the screen to display more parameter numbers or point numbers.

Returns to the previous mode or screen.

Moves the cursor back one space, erasing the entry in that space when entering
numeric values.

@ [3]

Enables the entered value.

suonjesado diseg
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3.2 Basic key operation

You can operate the HPB while selecting the necessary items from the hierarchical menu
(see 3.4, "Hierarchical menu structure" in this chapter). To select a menu item, press the
corresponding function key. To enter numbers, use the number keys and & key.
The following steps explain a basic HPB key operation, showing how to select a program
from the initial menu.

\

step 1 Check the initial menu screen.

'/
(m)-NOTE
The number to the left of each mode corresponds to the function keys from to .

=

The initial screen shows the title (MENU) on
the top line and allows you to select one
of the 4 modes displayed on the bottom
line.

HEDIT
ABOPRT
Bsys
BMON

edit)
operation)
system)
monitor)

—_ e~~~

Chapter 3 Basic operations

[MENU]
select menu

Tttt

Selectable menu items and
corresponding function keys

step Press the function key of the mode

you want to select.

The screen changes to the selected
mode.

The example on the right is the OPRT
(operation) mode screen that appears
after pressing the (OPRT) key on the
initial menu screen. You can select the
following 3 sub-modes from OPRT mode.

HORG (return-to-origin)
STEP (step operation)
AUTO (automatic operation)

Current mode
1.

[OPRT]
select menu

HorRG BASTEPHAUTO

suonesado diseg m
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Chapter 3 Basic operations

Current mode

step3 Use a function key to select a sub-

mode. [STEPI— 100% 0: 0
Each time you press a function key to 001:MOVA 254, 100

select a menu item, the operation
proceeds in sequence down the

[ 0. 00]

HBsPD HARSETHCHG HBnext

|

1

hierarchical menu.

|
The example on the right is the STEP mode Pressing| 4 ]displays other menu items.

screen that appears after pressing the
B (STEP) key on the OPRT mode screen.
\ I

—::—NOTE

?; g The (4 next) item displays at the right end of the bottom line when there are 5 or more

ZR selectable menu items. The key can then be pressed to display the next set of menu
@) items. Press to return to the previous set of menu items.

=)
-g Enter a program number here.

I

o steol Use the same procedure to select a [STEP] 100%| 0: 0
g. next mode. PGM No = |

= The example on the right is the STEP-CHG (program No) 0-99

w

(program switching) mode screen that

appears after pressing the (CHG) key
on the STEP mode screen. A blinking

cursor (_) appears at a position where you
can enter a number with the number keys.

step® Enter the program number you want
to select.
Use the number keys to enter the program
number and press the @ key to select the
program.

\ '/

|
Shows the input range.

~(n)-NOTE

g To return to the previous screen or menu level, press the [esc| key.
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Chapter 3 Basic operations
3.3 How to read the screens

The following explains the basic screen displays in each mode and what they mean.

Program execution screen

This is a program execution screen in STEP mode that allows step operation with the
selected program. This screen consists of the following elements.

B Program execution screen example

1 2 3 4

1. Current mode
[STEP] 100% @ : @] 2. Execution speed
062:MOVA 200, 100 3. Task number being executed
[T 0. 00]/|]| 4 Program number being executed *

5. Step number being executed
SPD RSETCHG |neXt 6. Current position

| * When switched from the lead program
5 6 to another program, this area shows
the program numbers as the "currently
executed program / lead program".

suonesado diseg

Program edit screen

This is a program edit screen in EDIT-PGM mode for editing the selected program. This
screen consists of the following elements.

B Program edit screen

1 2
[EDIT—PGM] No31l
062:MOVA 200, 100 1. Current mode

2. Program number being edited

MOD I NS DEL CHG 3. Step number being edited

3

Point edit - teaching playback screen

This is a point edit - teaching playback screen in EDIT-PNT-TCH mode for editing or
teaching the selected point. This screen consists of the following elements.

B Point edit - teaching playback screen example

1 2 3

[EDIT-PNT-TCHIJ(1)[100]| 1-Currentmode

= 2. Speed selection number
P255 = 123. 45 [mm] 3. Speed parameter (%)
LL 0. 00]] 4. Edit point number

HcHG SPDS_SETneXt 5. Current position

4 5

H3-5 —



Chapter 3 Basic operations

3.4 Hierarchical menu structure
HPB operations are performed by making selections from a hierarchical menu system. The
HPB menu hierarchy structure is shown below.

Power ON
(Initial menu screen)

suonesado diseg

:--INFORMATION
(System information)
MOD (Step edit)
PGM INS (Step insert)
(Program edit) DEL (Step delete)
CHG (Program change)

i EDIT |
(Editing)

OPRT
(Operation)

SYS an
(System)

MON _
(Monitor)

~ (DUTY monitor)

STOP (Monitor stop)
RSLT (Result display)

MDI  (Manual data input) CHG  (Point change)
CHG  (Point change)
PNT SPD (Speed change)
Point edit TCH S_SET (Speed set)
(Point edit) (Teaching playback) DO  (General-purpose output control)
TRC  (Point trace)
DTCH (Direct teaching ) CHG (Point change)
DEL (Delete) DO (General-purpose output control)
BRK  (Brake)
COPY (Program copy)
L UTL DEL (Program delete)
(Utility) LIST (Program list)
ORG SPD (Speed setting)
[~ (Return-to-origin) RSET(PFOQFam reset)
G (Program change)
STEP VAL (Variable monitor) SPD  (Execution speed change)
— (Step run) S_ON (Servo ON) RSET (Program reseet)
CHGT(Task change) CHG  (Program change)
MIO  (Memory 10 monitor) VAL (Vanable monltor)
AUTO SIO  (Serial IO monitor)*1 S_ON (Servo O
~ (Auto run) CHGT (Task change)
|: MIO  (Memory IO momtor)
PRM AXIS (A tors) SIO  (Serial IO monitor)*1
— - Xxis parameters
(Parameter setting) DATA (Data parameters)
SYS1 (System parameters 1)
SYS2 (System parameters 2) ALL (All data)
ALM (Alarm history)
B.UP SAVE (Save) ERR (Error history)
(Backup) CARD 4E LOAD (Load) PGM (Program)
(Memory card) LIST (List) PNT (Point
2 PRM (Parameter)
FROM ALL (All data)
(Flash ROM)
PGM (Program)
INIT
(Initialization) -E EEL‘ %Eglrgtmeter)
ALL (All data)
EIBII;I{—T Egdmng) )
(0] peration
- fg;';g setting) ACLV (Access level) —E SYS  (System)
Y 9 -I: CARD (Memory card)
SVCE (SERVICE mode) SET  (Enable/Disable setting)
DEV  (Limitation to operating device)
SPD  (Speed limitation)
RUN  (Step Run/Auto run limitation)
HtoR  (Hold-to-Run setting)
DEV (Valid/invalid setting)
— %P'{ion) —— (CC-Link) [ NODE (Station number)
P SPD  (Communication speed)
DEV  (Valid/invalid setting)
NODE (Station number)
— (DeviceNet) SPD  (Communication speed)
TYPE (Profile type select)
SYS  (System)
DEV  (Valid/invalid setting)
— (PROFIBUS) 4E NODE (Station address setting)
UTL ) ] SPD  (Communication speed)
~ (Utility) HDPR(Hidden parameter display)
Y REC (Record) ALM  (Alarm)
TIME (Time) E ERR (Error)
DIO INF (Alarm information)
(DIO monitor)
DUTY RUN (Monitor start)

*1: The serial I/O monitor is displayed only when the HPB is connected to the controller with a serial 1/O unit

installed. The method of operating the serial I/O monitor is the same as that for the memory I/o monitor. Refer to
10.4, "Displaying the memory 1/O status" in Chapter 10.
*2: Flash ROM is not available with the SR1 controllers.
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Chapter 4 Restricted key operation by access level

4. Restricted key operation by access level

The HPB key operations can be limited by setting the access levels (operation levels).
A person not trained in robot operation might accidentally damage the robot system or
endanger others by using the HPB incorrectly. Set the access levels to restrict HPB key
operations and prevent such accidents.

CAUTION

The access level settings are protected by a password so that changes cannot
be instantly made. The user is responsible for controlling who knows the password.

4.1 Access levels

The access levels can be set individually for editing, operation, system-related data and =
memory card, as explained below. ®
—
M Editing =.
@)

T =

Level Description ")
0 All operations are permitted. Q-

1 Program editing is prohibited. o
(Program data can be checked.) ~

In addition to Level 1, point data editing, manual release of brake and point trace ©

5 (movement to registered data point) are prohibited. o

(The x keys can be used to move the robot and general-purpose outputs can be 3

controlled.) =

3 Any operation in EDIT mode is prohibited. (Cannot enter EDIT mode.) g

B Operation 3
Level Description g

0 All operations are permitted. 8

1 Changing the execution speed and program is prohibited. &

In addition to Level 1, automatic operation, step operation and program reset are ('?

2 prohibited. <
(Return-to-origin can be performed and variables can be monitored.) 1

3 Any operation in OPRT mode is prohibited. (Cannot enter OPRT mode.)

B System-related data

Level Description
0 All operations are permitted.
1 Initialization is prohibited.

In addition to Level 1, changing the parameters and setting the option units are
2 prohibited.
(Parameter data and option unit settings can be checked.)

3 Parameter editing, initialization and option setting are prohibited.
(Cannot enter SYS-PRM, SYS-INIT and SYS-OPT modes.)
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Chapter 4 Restricted key operation by access level

B Memory card

[9A9] ssaddk Aq uonesado Ay pajdLIsay

Level Description
0 All operations are permitted.
1 Batch loading of paramenters and all data to the controller is prohibited.
(Point data or program data can be loaded.)
5 Loading any data to the controller is prohibited.
(Data can be saved and the memory card formatted.)
3 Use of memory card is prohibited.

(Cannot enter SYS-B.UP mode.)

4.2 Changing an access level

To change an access level, follow these steps. (Password is required.)

stepT Press (SYS) on the initial menu [ IMENU] )
screen. select menu

The SYS (system) mode screen appears.

step Enter the SAFE mode. (svs] )
1. Press (next) to switch the menu select menu
display and then press (SAFE).
The password entry screen appears. HBsSAFEAOPT BUTL Bnext
2. Enter the password and press @ ( [SYS—SAFE] )
The SYS-SAFE mode screen appears if Password: 33 01
the password is correct. iIREEENEEE ;W BE 'd u
Step3 Pl‘ess (AC’.V). ( [SYS_SAFE] )
The access level entry screen appears. select menu
BAcLVBASVCE
steo Select the item you want to change. [ [SYS—SAFE—ACLV] )
e To change the access level for editing, select menu
press (EDIT).

——H4-2

e TJo change the access level for
operation, press (OPRT).

HeED I THOPRTHSYS HAMON

7

HED I TAOPRTHSYS HECARD

e TJo change the access level for system-

related data, press (SYS).
e Jo change the access level for memory

card, press (CARD).
e The current access level of the selected
item then appears.




Chapter 4 Restricted key operation by access level

step® Change the access level with the
number key and press ©.
The access level save screen appears.

step® Save the change you made to the
access level.

e TJo save the change permanently (retain
the change even after the controller

power is turned off), press (SAVE).
e TJo save the change temporarily (retain
the change until the controller power is

turned off), press (CHG).

e To cancel saving the change, press

(CANCEL).

When any of the above operation is
complete, the screen refurns fo step 5.

\

—::—NOTE

[SYS-SAFE-ACLV-EDIT]
access level @ 0
all access OK

[SYS—SAFE-ACLV—-EDIT]
access level 1
change PGM invalid

BsAVERACHG BEICANCEL

=

The password is identical fo the controller version number. For example, if the conftroller

version is 33.01, enfer 33.01 as the password. Once the password is accepted, it will not be
requested unless the HPB is disconnected from the controller or the controller is furned off.

\ 1/

~(n)-NOTE

|

To avoid access level conflict between operation and others, the access levels may be

automatically adjusted. For example, if the access levels related to editing, system and
memory card are "0", they are automatically changed to "1" when the operation-related
access levelis"1" or "2" or "3". The access levels remain unchanged if they are "1" or "2" or "3".

[9A9] ssdd2k Aq uonjesado Ay pajdLIsay e
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Chapter 5 Setting the parameters

Parameters needed to operate the robot can be easily set or checked with the HPB. This
section explains how to set them with the HPB.

5. Setting the parameters

5.1 How to set the parameters

The following steps explain a basic procedure for setting a parameter, using PRM110 (+
soft limit) as an example. Use the same procedure when setting the other parameters.

stepT Press (SYS) on the initial menu [ IMENU] )
screen. select menu

The SYS (system) mode screen appears.
HeED I TAOPRTHSYS EAMON

step@  Press (PRM) to enter the [ [svs] )
parameter setting mode. select menu
The SYS-PRM mode screen appears.

HrPRM HB. UPHINITHnext

sidjowrered ay) Suiyag Q

stepd Select the parameter group. [ [SYS—PRM] )
Press| F1 | here. select menu
The current setting for PRM 100 (Robot
type) appears on the screen. BAX 1 SADATABRSYS 1ASYS2
Step4 Display the PRM110 (+ soft Iimlt) [SYS—-PRM—-AXIS] )
parameter. PRM100 = 4020
Press the @ @ keys to scroll up or down robot type
. read only
the parameter list and select the J
parameter you want to sef.
Step5 Set the parameter. [SYS—=PRM—-AX1S]
Enter the parameter value with the PRM110 = 300_ [mm]
number keys and press &. () soft limit
The parameter setting range is shown on range =9999-9999

the bottom line of the screen. (-9999 to
9999 in this case) When setting is
complete, the cursor moves back to the
beginning of the parameter data.
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6. 1/0 unit setting

6.1

Setting the CC-Link unit

6.1.1 Validating the CC-Link unit

To use the CC-Link unit, make setting so that the controller can identify the CC-Link unit.

Step 1

Stepz

Step3

Step4

Step5

Press (SYS) on the initial menu
screen.

Press (next) to switch the menu
display and then press (OPT).

Press (DEV).

The screen shows whether the CC-Link
unit is currently identified.

To prevent the CC-Link unit from being
identified by the conftroller, enter "0" with

the number key and press @ To allow the
CC-Link unit to be identified by the

controller, enter "1" and press &.

When writing is complete, the screen
returns to step 4.

{ N

[MENU]

select menu

HED I THOPRTHSYS BEAMON

\

[ [sys] )

select menu

HSAFEAOPT HUTL BEnext

[SYS—-O0PT]
select menu

@oeEv ANODEESPD Bnext

{ N

[SYS—OPT-DEV]
CC-Link = 0

O‘invalid 1:valid

[SYS—OPT-DEV]
CC-Link =1

O:invalid 1:valid

Chapter 6 1/0 unit setting
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6.1.2 Setting the station No.

The CC-Link unit requires 2 stations, so the station displayed on the HPB and another
station (the station No. + 1) are required.

Step 1
Stepz
B Step3
=
o Step4
c
=
;Q
w
(¢”]
—
=
=}
(o 1°]
Step 5

——H6-2

Press (SYS) on the initial menu
screen.

Press (next) to switch the menu
display and then press (OPT).

Press (NODE).

The currently set station No. appears
on the screen.

To change the setting, enter the new
station No. with the number keys and

press &,

When writing is complete, the screen
returns to step 4.

[MENU]
select menu

HED I THOPRTHSYS

\

AMON

7

[SYS]
select menu

HsAFEHOPT BHUTL

\

Bnext

[SYS-0PT]
select menu

@oeEv ANODEESPD

\

Bnext

[SYS-OPT-NODE]
node = 30
range 1-63

\

[SYS-OPT—-NODE]
node = 1
range 1-63




6.1.3 Setting the communication speed
Communication speed can be set to 10M, 5M, 2.5M, 625K and 156K in bps. The

communication speed must match the master station.

Step 1

Stepz

Step3

Step4

Step5

Press (SYS) on the initial menu
screen.

Press (next) to switch the menu
display and then press (OPT).

Press (SPD).

The currently set communication
speed appears on the screen.

To change the speed, press the function
key matching the desired communication
speed you want to set. If the desired
communication speed is not displayed,
press (next) and the remaining
available communication speeds will
appear.

When setting is complete, the screen
returns to step 4.

{ N

[MENU]

select menu

HED I THOPRTHSYS HEAMON

\

{ N

[SYS]

select menu

HSAFEAOPT HUTL BEnext

{ N

[SYS—-O0PT]
select menu

@oeEv ANODEESPD Bnext

[SYS—-OPT-SPD]
speed = 5M [bps]
HBioMm A5M H2. 5MAnext

[SYS-OPT-=SPD]
speed = 10M [bps]

B'ovm B5M H2. 5MAnext

Chapter 6 1/0 unit setting
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6.2 Setting the DeviceNet unit
6.2.1 Validating the DeviceNet unit

To use the DeviceNet unit, make setting so that the controller can identify the DeviceNet

unit.

Step 1

Stepz

B Step 3

Sumas pun Q|

Step4

Step5

——H6-4

Press (SYS) on the initial menu
screen.

Press (next) to switch the menu
display and then press [ F2 | (OPT).

Press (DEV).

The screen shows whether the
DeviceNet unit is currently identified.
To prevent the DeviceNet unit from being
identified by the conftroller, enter "0" with

the number key and press @ To allow the
DeviceNet unit to be identified by the

controller, enter "1" and press &.

When writing is complete, the screen
returns to step 4.

[ IMENU]

select menu

HED I TAOPRTHSYS

\

AMON

([ [sys]

select menu

HBSAFERAOPT BHUTL Bnext

[SYS-0PT]
select menu

HDEV ANODEHSPD Bnext

[SYS-OPT-DEV]
DeviceNet = 0
O:invalid 1:valid

[SYS-OPT-DEV]
DeviceNet = 1
O:tinvalid 1:valid




6.2.2 System setting

When setting the MAC ID and communication speed for the DeviceNet unit, there are two
methods that can be selected. One is H/W setting with a DIP switch and the other is S/W
setting with the HPB.

{ N

ste T Press (SYS) on the initial menu [MENU]
screen. select menu

HED I TAOPRTHASYS HAMON

\ J

step  Press (next) to switch the menu [ [SYS] )
display and then press [ r2 | (OPT). select menu

HSAFEAOPT HUTL BEnext

stepd Press (next) to switch the menu [ [SYS—0PT] )
display and then press (SYS). select menu
BTYPEHASYS Bnext Z
\ J O
step The screen shows whether the ( [SYS—OPT-SYS] ) c
DeviceNet unit is currently identified. system = 0 g._
To make setting with the DIP switch, enter 0:H/W 1:S/W W
"0" (H/W) with the number key and press L J &
. To make setting with the HPB, enter "1" =3
(S/W) and press &. Qe

step® When writing is complete, the screen [SYS—-OPT-SYS]

returns to step 4. system = 1
0:H/W 1:8/W
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6.2.3 Selecting the profile type

Profile 1 (normal type) or profile 2 (expanded type) can be selected to match the particular

application.
stepT Press (SYS) on the initial menu [ IMENU] )
screen. select menu
HED I THOPRTHSYS HEAMON
step® Press (next) to switch the menu [ [SYS] )
display and then press (OPT). select menu
HSAFEAOPT HBUTL BAnext
stepd Press (next) to switch the menu [ [SYS—0PT] )
B display and then press | r' | (TYPE). select menu
BTyrPEASYS H BAnext
=
o) stepd The currently selected profile type ( [SYS—OPT-TYPE] )
‘:—: appears on the screen. el H 1
= To select profile 1 (normal type), enter "1" Tinormal 2:expand
g with the number key and press @ To L )
- select profile 2 (expanded type), enter "2"
=5 and press &.
0 -]
step® When writing is complete, the screen [SYS—OPT—TYPE]
returns to step 4. type = 2

l1:normal 2:expand

——H6-6
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6.2.4 How to check MAC ID and communication speed (hardware setting)

MAC ID and communication speed settings made with the DIP switch on the board can
be checked on the HPB. After changing the DIP switch settings, always check that the new
settings are correct.

Step 1

Stepz

Step3

Step4

Step5

Step6

Press (SYS) on the initial menu
screen.

Press (next) to switch the menu
display and then press [ r2 | (OPT).

Press (NODE) to display the MAC
ID.

The currently set MAC ID appears on
the screen.

Press to return to the screen of
step 3.

Next, press E (SPD) to display the
communication speed.

The currently set communication
speed appears on the screen.

Press to return to the previous screen.

7

\

[MENU]

select menu

HED I TAOPRTHASYS HAMON

7

\

IS

select menu

HSAFEAOPT HUTL BPnext

7

\

[SYS-0PT]
select menu

HDEV ANODEHSPD BEnext

7

\

[SYS—OPT-NODE]
MAC ID = 30

7

\

SuInas pun Q/| Q

[SYS—-0PT]
select menu

HDEV ANODEHSPD BHnext

15N S RS E R

speed = 500K [bps]
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6.2.5 Setting the MAC ID

The MAC ID for DeviceNet unit can be selected from 0 to 63. The following steps explain
the procedure when "1" (S/W) is selected by system setting.

Step 1
Stepz
B Step3
=
o Step4
c
=
;Q
w
(¢”]
—
=
=}
(o 1°]
Step 5

—H6-8

Press (SYS) on the initial menu
screen.

Press (next) to switch the menu
display and then press (OPT).

Press (NODE).

The currently set station No. appears
on the screen.

To change the setting, enter the new
station No. with the number keys and

press &,

When writing is complete, the screen
returns to step 4.

r[MENU]

select menu

HED I THOPRTHSYS

\

AMON

7

[ [svs]

select menu

HSsAFEHOPT HUTL

\

Bnext

[SYS-0PT]
select menu

f@oeEv ANODEESPD

\

Bnext

[SYS-OPT-NODE]
node = 30
range 1-63

\

[SYS-OPT—-NODE]
node = 1
range 1-63




6.2.6 Setting the communication speed

Communication speed can be set to 125K, 250K and 500K in bps. The communication
speed must match the master station.

Step 1

Stepz

Step3

Step4

Step5

Press (SYS) on the initial menu
screen.

Press (next) to switch the menu
display and then press (OPT).

Press (SPD).

The currently set communication
speed appears on the screen.

To change the speed, press the function
key matching the desired communication
speed you want to set. If the desired
communication speed is not displayed,
press (next) and the remaining
available communication speeds will
appear.

When setting is complete, the screen
returns to step 4.

Chapter 6 1/0 unit setting

7

[MENU]
select menu

HED I THOPRTHSYS

\

AMON

[SYS]
select menu

HBsAFEHOPT HUTL

Bnext

7

[SYS—-0PT]
select menu

HDEV HANODEHSPD

N\

Bnext

7

1 5 o s 8

HB125KkA250K@A500K

\

speed = 500K [bps]

N\

SuInas pun Q/| Q

1 5 5 o s 8

speed = 125K [bps]

HB125KkA250K@A500K
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6.3 Setting the PROFIBUS unit

6.3.1 Validating the PROFIBUS unit
To use the PROFIBUS unit, make setting so that the controller can identify the PROFIBUS

unit.
Step 1
Stepz
B Step3
S
5
:I-' Step4
w
g”]
—
=
=}
(o 1°]
Step5

——H6-10

Press (SYS) on the initial menu
screen.

Press (next) to switch to the menu
display and then press [ r2 | (OPT).

Press (DEV).

The screen shows whether the
PROFIBUS unit is currently identified.
To prevent the PROFIBUS unit from being
identified by the conftroller, enter "0" with

the number key and press @ To allow the
PROFIBUS unit to be identified by the

controller, enter "1" and press &.

When writing is complete, the screen
returns to step 4.

[ IMENU]

select menu

HED I TAOPRTHSYS

\

AMON

([ [sys]

select menu

BsAFERAOPT BHUTL Bnext

[SYS-0PT]
select menu

HDEV ANODEHSPD BHnext

N\

)0 5 5 0 0 S
PROFIBUS = 0
O:invalid 1:valid

)0 5 8 i 0 0 S
PROFIBUS = 1
O:invalid 1:valid




6.3.2 Setting the station address

The station address can be set from 0 to 126.

Step 1

Stepz

Step3

Step4

Step5

Press (SYS) on the initial menu
screen.

Press (next) to switch to the menu
display and then press (OPT).

Press (NODE).

The currently set station address
appears on the screen.

To change this setting, enter the new
station address with the number keys, and
press the & key.

When writing is complete, the screen
returns to step 4.

Chapter 6 1/0 unit setting

r

[MENU]

select menu

HED I THOPRTHSYS

\

AMON

r

[SYS]

select menu

HsAFEAOPT HUTL

Bnext

r

[SYS-O0PT]
select menu

HoEV EANODERSPD

Bnext

r

[SYS—-OPT—-NODE]
address = 30
range 0126

[SYS—OPT-NODE]
address = 1
range 0—-126

SuInas pun Q/| Q
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6.3.3 Checking the communication speed

Communication speed is automatically recognized as any of 9.6K, 19.2K, 93.75K, 187.5K,
500K, 1.5M, 3M, 6M and 12M in units of bps.

Step 1

Stepz

Step3

Step4

Sumas pun Q| a

——H6-12

Press (SYS) on the initial menu
screen.

Press (next) to switch to the menu
display and then press [ r2 | (OPT).

Press (SPD).

The currently set communication
speed appears on the screen.
To return to the previous screen, press the

key.

[MENU]
select menu

HED I THOPRTHSYS

\

AMON

7

[SYS]
select menu

HBsAFeE@OPT BUTL

\

Bnext

\

[SYS-0PT]
select menu

f@oev ANODEBESPD

Bnext

\

[SYS-OPT-SPD]
speed = 12M

[bps]

\




7. Programming

Chapter 7 Programming

Programs for operating the robot can be easily created and edited with the YAMAHA robot
language similar to BASIC. This chapter explains how to make or edit programs using the HPB.

7.1

Robot language list

The following table shows a quick-reference list for YAMAHA robot language. For detailed
information on the robot language, see the "Programming Guide" section.

d '

SutwweaSo0.

Command Meaning Format Command
MOVA | Moves to a point data position. MOVA <point number>,<maximum speed>
MOVI Moves from current position by amount of point data. | MOVI <point number>,< maximum speed>
MOVF Moves until a specified DI input is received. MOVF <point number>,<DI number>,<DI status>
JMP Jumps to a specified label in the specified program. | JMP <label number>,<program number>
Jumps to a specified label in a specified program . .
JMPF according to the input condition. JMPF <label number>,<program number>,<input condition>
Jumps to a specified label in a specified program
JMPB when general-purpose input or memory input is in | JMPB <label number>,<DI or Ml number>,<input status>
the specified state.
L Defines the jump destination for a JMP or JMPF statement. | L <label number>
CALL Runs another program. CALL <program number>,<number of times>
DO Turns general-purpose output or memory output on or off. | DO <DO or MO number>,<output status>
Waits until general-purpose input or memory input .
WAIT is in the specified state. WAIT <DI or MI number>,<input status>
TIMR Waits the specified amount of time before TIMR <time>
advancing to the next step.
P Defines point variable. P <point number>
P+ Adds 1 to point variable. P+
P- Subtracts 1 from point variable. P-
SRVO | Turns servo on or off. SRVO <servo status>
STOP Temporarily stops program execution. STOP
ORGN Performs return-to-origin. ORGN
TON Runs a specified task. TON <task number>,<program number>,<start type>
TOFF Stops a specified task. TOFF <task number>
Jumps to a specified label when the axis position ) . -
JMPP condition meets the specified conditions. JMPP <label number>,<axis position condition>
MAT Defines a matrix. MAT <number of rows>,<number of columns>,<pallet number>
MSEL Specifies a matrix to move. MSEL <pallet number>
MOVM | Moves to a specified pallet work position on matrix. | MOVM <pallet work position>,<maximum speed>
Jumps to a specified label when the counter array
JMPC variable C equals the specified value. JMPC <label number>,<counter value>
Jumps to a specified label when the counter
JMPD variable D equals the specified value. JMPD <label number>,<counter value>
CSEL Specifies an array element for counter array variable C. | CSEL <array element number>
Cc Defines counter array variable C. C <counter value>
C+ Adds a specified value to counter array variable C. | C+ [<addition value>]
Subtracts a specified value from counter array ) .
C variable C. C- [<subtraction value>]
D Defines counter variable D. D <counter value>
D+ Adds a specified value to counter variable D. D+ [<addition value>]
D- Subtracts a specified value from counter variable D. | D- [<subtraction value>]
Shifts the coordinate position by amount of ’
SHFT specified point data. SHFT <point number>
Stores bit information on specified general-purpose .
IN input or memory input into counter variable D. IN <DI or Ml number>,<number of bits>
Outputs the value of counter variable D to specified .
ouT general-purpose output or memory output. OUT <DO or MO number>,<number of bits>
LET Assigns the value of a specified variable to another variable. | LET <variable 1>,<variable 2>

Items in brackets [ ] can be omitted.
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7.2 Relation between robot language and point data

In programs created using the robot language, the robot position information (absolute
position, amount of movement) is not expressed in terms of direct numeric values but

expressed as point numbers. Point numbers and their corresponding positions are stored as

point data separately from the program. Therefore, a position in a program can be changed
simply by editing the point data, without rewriting the program.

Example: Program

005:MOVA 0,100
006:MOVI 1,50

Point humber
Robot language
—Step humber

U Maximum speed

Point data

P0=50.00
P1=100.00

'@

A

In this example, the robot moves as follows:

005: Moves to a point 50mm from the origin
position.

006: Then moves to another point 100mm away
from the above point.

To change this movement so that the robot first
moves to a point 55.5 mm from the origin position
and then moves to another point 100mm away from
that point, just change the PO point data as follows:

P0=50.00 — P0=55.50

7.3 Entering a robot language command

Robot language commands frequently used to create programs are printed on the lower
part of each number key on the HPB. When creating or editing a program in EDIT-PGM
mode, you can enter the robot language commands simply by pressing these keys. To
select other robot language commands not printed on these keys, use the function key that
corresponds to that command.

SutwweaSou

~(9)-NOTE
In EDIT-PGM mode, when the edit cursor (blinking underscore) appears just o the right of

a step number, this indicates that you can entfer a robot language command by pressing
the number key. In the other cases, you can enter numbers with the numiber keys.

M Entering a robot language command

Editclursor
[EDI T—-PGM] No O
0[O/l g1

dMOVARMOV IEMOVFBne x t

Use these keys to directly enter 0
robot language commands.

—H7-2

h
. 1]
Fa |-
RN RRIE
""""" [ ] P L
'
[a][5][6
L CALL WAIT DO
............ 4
123
JMP oves | | uver
MOVA MOVI MOVF




7.4 Program specifications
The SR1 has the following memory capacity.
B SR1 memory capacity

Chapter 7 Programming

Total number of programs

100 (NOO to NO99)

Maximum number of steps per program

255

Maximum number of steps in all programs together

3000

Total number of points

1000 (PO to P999)

7.5 Creating or editing a program

The following jobs can be performed with the HPB in EDIT-PGM mode.

B EDIT-PGM mode jobs

Job Refer to:

Creating a new program (after initialization) 7.5.1
Creating a new program 7.5.2
Editing a program

Adding a step 7.5.3

Changing a step 7.5.4

Inserting a step 7.5.5

Deleting a step 7.5.6
Copying a program 7.6.1
Deleting a program 7.6.2
Viewing the program information 7.6.3

d '

SutwweaSo0.
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7.5.1 Creating a new program (after initialization)

The following steps explain how to create a new program for the first time after installing
the SR1 controller or after initializing all programs (see 10.2, "Initializing the program and
data" in Chapter 10) so no programs are stored.

{ N

step T Press (EDIT) on the initial menu [MENU]
screen. select menu

The EDIT mode screen appears.
HeED I THOPRTHSYS HEAMON

step Press (PGM). ( [EDITI] )

select menu

f@rcoM APNT HUTL

steod Check the displayed message. [ [ED I T] )
An error message "43: cannoft find PGM" select menu
appears since no programs are stored 43:cannot find PGM
after initialization. (flPGm BPNT BUTL

™

sceod  Press to reset the error.
A message "New entry OK?" appears
asking whether to create a new program
as program No. 0.

Sunuwea8o04

stepD  Press (yes). [ED|T=PGM]

Pressing (ves) selects program No.O PGM No = 0
and proceeds to step 7 (edit screen for New entry OK ?

program No.0). HByves Hno
If you want to select a program other
than No.0, press (no) and proceed to

step 6.
step® Enter the program number with the [EDIT=PGM]
number keys. PGM No = _
The screen at the right appears when you (Program No) 0-99

selected (no) in step 5. Enter the
program number and press @. The screen

returns to step 4, so press (ves) to
continue.

——H7-4
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stepd Select the robot language. [ED | T=PGM] No 0
Press the number key on which the robot 001:
language is printed or press the function
key to select the robot language. Press AvVAT AMSELEAMOVMEne x t

(next) as needed to switch the robot
language menu display. Press to
redisplay the previous robot language
menu.

step@ Enter the operand data.

[EDIT-PGM] No 0
When you have selected the robot 001:MOVA 0 , 100
language, press @ to move the cursor to (point No) 0-999
the operand 1 position and enter the 113
data with the number keys. (Do not press
& at this point.)
Enter all necessary operand data while
pressing or to move the cursor.
For the robot language syntax rules, refer
to the "Programming Guide" section.
step® Press & after you have entered the [ [EDIT=PGM] No 0) a
operand data. 001:MOVA 1 , 80 q%
The cursor moves to the beginning of the 8 512 5 5l =
opcode. L ) 3
[EDIT-PGMI] No 0 3
: =}
001:MOVA 1 , 80 5
EMAT BVMSELEMOVMBne x t

step 10 Edit the next step.

To edit the next step, press @ to scroll to
the next step number and repeat the
procedure from step 7 to 9.

H7-5 —



Chapter 7 Programming

7.5.2 Creating a new program

The following steps explain how to create a new program when one or more programs are
already registered.

Sunuwea8o04

™

Step 1

Stepz

Step3

Step4

Step5

Step6

—H7-6

Press (EDIT) on the initial menu
screen.
The EDIT mode screen appears.

Press (PGM).

The EDIT-PGM mode screen appears
showing the program number and step
number currently selected.

Press (CHG).

The program number entry screen
appears.

Enter the program number to create a
new program and press ©.

Check the displayed message and press
(yes).

If you want to change the program
number you have just entered, then press

(no) to move back to step 4 and
enter the correct program number.

Edit the program data.

Follow the procedure from step 7 onward
in the previous section 7.5.1, "Creating a
new program (after initialization)".

( [MENUI]

select menu

HED I THOPRTHSYS HEAMON

\

( [ED I T]

select menu

fdrcM HAPNT BHUTL

\ S

[EDIT-PGM] No10

017:MOVA 254, 100

f@vMoD BAINS EDEL HCHG

[ED I T-=PGM]
PGM No =

(Program No) 0-99

\ S

[EDIT-PGM]
PGM No = 14
New entry OK ?

HByes Bno
\

[ED I T-=PGM]
EEHER

No 14

OMAT AMSELEMOVMBAne x t




7.5.3 Adding a step

Step 1

Stepz

Step3

Step4

Step5

Step6

Step 7

Press (EDIT) on the initial menu
screen.
The EDIT mode screen appears.

Press (PGM).

The EDIT-PGM mode screen appears
showing the program number and step
number currently selected.

Press (CHG).

The program number entry screen
appears.

Enter the program number to add a
step and press &.

Enter the last step number and press &.

The total number of steps in the selected
program is displayed on the bottom line
of the screen. Enter 50 in this example.

Press @ when the last step is
displayed.

The next step number (51 in this example)
then appears. This is the edit screen for
the added step.

Select the robot language.

Press the number key on which the robot
language is printed or press the function
key fo select the robot language. Press
(next) as needed to switch the robot
language menu display. Press H fo
redisplay the previous robot language
menu.

Chapter 7 Programming

r

\

[MENU]

select menu

HED I THOPRTHSYS BEAMON

7

\

[EDITI

select menu

lBroM BAPNT BUTL

7

\

No10
100

[EDIT-PGM]
017 :MOVA 254,

f@voD BAINS EDEL HCHG

7

[EDIT-PGM]
PGM No =

@

\

(Program No) 0-99 3
Qo
\ ) 1
5
[EDIT-PGM] 3
PGM No = 10 5.
STEP No = _ o)
(REG. steps) 50
[EDIT-PGM] No10

050:WAIT 3 , 1

@voD BAINS HEDEL HCHG

[EDIT-PGM]
051:

No10

OMAT AMSELEMOVMBAne x t
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step@ Enter the operand data.

Sunuwea8o04

'@

Step 9

Step 1 0

When you have selected the robot

language, press @ to move the cursor to
the operand 1 position and enter the

data with the number keys. (Do not press
& at this point.)

Enter all necessary operand data while
pressing @ or @ to move the cursor.

Press @ after you have entered the
operand data.
The screen returns to step 6.

Edit the next step.

If adding the next step, press @ to scroll
to the next step number and repeat the

procedure from step 7.

7.5.4 Changing a step

Step 1

Stepz

Step3

—H7-8

Select the program.

Follow the procedure from steps 1 to 4 in
the previous section 7.5.3, "Adding a
step”.

Enter the step number.
Enter the step number you want to
change and press .

Press (MOD).

The EDIT-PGM mode screen appears for
changing the data of the selected step
number.

[EDIT-PGM] No10
051:JMPF 0 , 10 , 1
(label No) 0-255
[EDIT-PGM] No10

@IS UL [IRIEL 191 L IS|a] L 18]
(DI condition) 0-255

\

S

[EDIT-PGM] No10
(0] 151 1l I ] M1 e A I S 3 A L 5

fdvoD HAINS BDEL HBACHG

N\

[EDIT-PGM]
PGM No = 10
STEP No = _

(REG. steps) 50

\

S

[EDIT-=PGM]
010:MOVA 9909,

No10
100

fdvoD HAINS BDEL HBACHG

N\
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stepd Select the robot language if you want [EDIT-PGM] No 10
to change it. 010:MOVA 999, 100

Press the number key on which the
desired robot language is printed or press
the function key to select the robot

language. Press (next) as needed to
switch the robot language menu display.

Press to redisplay the previous robot
language menu.

OEMAT AMSELEMOVMBne x t

step® Edit the operand data.

[EDIT-PGM] No10
When you have selected the robot 010:MOVA 10_, 100
language, press @ to move the cursor to (point No) 0-999
the operand 1 position and enter the 13
data with the number keys. (Do not press
& at this point.)
Edit all necessary operand data while
pressing @ or @ to move the cursor.
step® Press © after you have edited the [EDIT-PGM] No 10 -
operand data. 010:MOVA 10 , 100 -
The cursor moves to the beginning of the (speed) 1-100 q%
opcode. N
S
3
stepd  Edit the other steps as needed. [ED | T—PGM] No10 S
If editing the other steps, press @ or@ 010:MOVA 10 , 100 o
to scroll up or down the step number and
repeat the procedure from steps 4 to 6. OEMAT AMSELEMOVMBne x t
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7.5.5 Inserting a step

Step 1
Stepz
Step3
Step4
1
1
=
o -]
q
Q
3
=,
=
(o 1°]
Step 5
Step6
Step 7

—H7-10

Select the program.

Follow the procedure from steps 1 to 4 in
the previous section 7.5.3, "Adding a
step”.

Enter the step number.
Enter the step number where you want to
insert a step and press .

Press (INS).

The EDIT-PGM mode screen appears for
inserting data for the selected step
number.

Select the robot language.

Press the number key on which the robot
language is printed or press the function
key to select the robot language. Press

(next) as needed to switch the robot

language menu display. Press fo
redisplay the previous robot language
menu.

Edit the operand data.
When you have selected the robot

language, press @ to move the cursor to
the operand 1 position and enter the

data with the number keys. (Do not press
& at this point.)

Edit all necessary operand data while
pressing @ or @ to move the cursor.

Press & after you have edited the
operand data.
The screen returns to step 3.

Insert the other steps as needed.

If inserting the other steps, press @ or@
to scroll up or down the step number and
repeat the procedure from steps 3 fo 6.

[EDIT-PGM]

PGM No = 10
STEP No = _
(REG steps) 50

\ 7

[EDIT-PGM] No10

010:MOVA 999, 100

@voD BAINS EDEL HCHG

[EDIT-PGM] No10

010:_

AMAT AMSELEMOVMEne x t

[EDIT-PGM] No10
010:MOVA 10_, 100
(point No) 0-999

113

[EDIT-PGM] No10
010:MOVA 10 ,

(speed) 1-100

100

\ 7

[EDIT-PGM] No10

010:MOVA 10 , 100

f@voD BAINS EDEL HCHG
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7.5.6 Deleting a step

stepT Select the program.
Follow the procedure from steps 1 to 4 in
the previous section 7.5.3, "Adding a

step”.
step@ Enter the step number. ([ED | TP GM] )
Enter the step number you want to delete PGM No = 10
and press &. STEP No = _
(REG steps) 50
stepd  Press [ 2 | (DEL). [ [EDIT-PGM] No10 ]
The EDIT-PGM mode screen appears for 010:MOVA 999, 100

deleting the selected step.
fdvoD HAINS BDEL HBACHG

step@ Check the displayed message and press ([ED | T—PGM] No10) 7
[r1 ] (yes). 010:MOVA 999, 100
Pressing (yes) deletes the selected delete OK ? -
step and then returns to the previous step. Ly es no )
If you do not want fo delete the step, r N\
then press (no). The screen moves [EDIT—PGM] No10
back to the previous step without deleting 010:WAIT 38 , 1

the selected step.

fdvoD HAINS BHDEL HBACHG

SutwweaSo0.
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7.6 Program utility

The EDIT-UTL (utility) mode allows you to copy or delete a program, or to display program

information.

7.6.1 Copying a program

Step 1
Stepz
Step3
1
3 Step4
o -]
1
Q
3
3,
U‘% Step5
Step6

—H7-12

Press (EDIT) on the initial menu
screen.
The EDIT mode screen appears.

Press (UTL).

The EDIT-UTL mode screen appears.

Press (COPY).

The copy source program entry screen
appears.

Enter the program number you want
to copy from and press &.

Enter the program number you want
to copy to and press 9.

The screen returns to step 3 after the
program has been copied.

If program data is already registered with
the selected program number, a
confirmation screen appears (step 6).

Check the message and press [ F1 | (yes)
or (no).

To overwrite the program, press (ves).
The screen returns to step 3 after the

program has been copied.
If you do not want to copy the program,

press (no).

V[MENM

select menu

\

HED I THOPRTHSYS HEAMON

( [ED I T]

select menu

fdrpcM HAPNT BHUTL

\

[EDIT-UTL]
select menu

@copYRADEL BELIST

[EDIT-UTL-COPY]
Copy from No = __
(Program No) 0-99

\

[EDIT-UTL-COPY]
Copy from No = 0
Copy to No =
(Program No) 0-99

\

99_

[EDIT-UTL-COPY]
Copy from No = 0
No99 overwrite

Hyves Hno

OK ?

[EDIT-UTL]
select menu

HcoPYHDEL BLIST




7.6.2 Deleting a program

Step 1

Stepz

Step3

Step4

Step5

Press (EDIT) on the initial menu
screen.
The EDIT mode screen appears.

Press (UTL).
The EDIT-UTL (utility) mode screen
appears.

Press (DEL).

The screen for deleting the program then
appears.

Enter the program number you want
to delete and press 9.

Check the message and press [ 71 | (yes)
or (no).

To delete the selected program, press

(ves). The screen returns to step 3
after the program has been deleted.

If you do not want to delete the program,

press (no).

Chapter 7 Programming

7

[MENU]
select menu

HED I THOPRTHSYS

\

AMON

7

[EDITI]
select menu

lBrGoM BAPNT BUTL

\

7

[EDIT-UTL]
select menu

HcorPYHDEL BHLIST

7

[EDIT=-UTL-DEL]
delete PGM No =

\

(Program No) 0-99

@

7

[EDIT-UTL-DEL]
delete PGM No =
delete OK ?

Hyes Hno
\

22

7

[EDIT-UTL]
select menu

fHcoPYHADEL HLIST

SutwweaSo0.
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Sunuwea8o04

™

&2 MEMO

7.6.3 Viewing the program information

stepT  Press (EDIT) on the initial menu

screen.
The EDIT mode screen appears.

step Press (UTL).

The EDIT-UTL (utility) mode screen
appears.

stepd  Press (LIST).

The program information screen then
appears.

step@ Check the program information.

The top line "free" shows the number of

[MENU]
select menu

HED I THOPRTHSYS HEAMON

\

[EDIT]
select menu

@rGM APNT BUTL

\

[EDIT-UTL]
select menu

@copYBADEL BELIST

[EDIT-UTL=-LIST]
free 678 steps

steps that are not yet registered. No O 57 steps

The second and third lines show a No 1 255 steps

program number and the number of steps

registered in that program.

To view other program information, press

@ and @ to scroll the screen.

step® Press [esc| to return to the screen of [EDIT-UTL]

step 3. select menu

fEcopYBADEL BELIST

In addition to the number of existing steps, the steps equivalent o the number of
programs are used internally as the program control steps. For example, if two programs
and their respective 50 and 100 steps are registered, the number of available remaining

steps will be as follows:

3000 (maximum number of steps) - 2 (number of program conftrol steps) - 50 - 100 = 2848 steps

—H7-14



Chapter 8 Editing point data

There are three methods to enter point data: manual data input, teaching playback, and
direct teaching.

8. Editing point data

Manual data input This method allows you to directly enter point data with the HPB number keys.

This method moves the robot in manual operation to a desired position and

Teaching playback obtains that position as point data.

This is basically the same as teaching playback, except that you move the

Direct teaching robot by hand

ejep jutod unipy
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Chapter 8 Editing point data

8.1

Manual data input

Follow these steps to directly enter point data with the HPB number keys.

Step 1
Stepz
Step3
Step4
M
o,
=3
-
QoS Step5
=)
9 L]
=
=
(=
<V]
=
Q
Step6
Step 7

—H8-2

Press (EDIT) on the initial menu
screen.

The EDIT mode screen appears.

Press (PNT).
The EDIT-PNT (edit - point) mode screen
appears.

Press (MDI).

The point data manual input screen
appears.

Check the displayed point number.

The point number currently selected in the
execution program first appears.

If you want to edit the data for another
point number, select it with either of the
methods described in the next step.

Select the point number for manual
data input.

Press @ or @ to scroll up or down the
point number until the desired point
number appears.

You may also press (CHG) and
directly enter the desired point number

with the number keys, then press &.

Enter the point data with the number
keys.

Press © to store the point data you
entered.

selec

\

[ IMENU]

t

men

u

HED I TAOPRTHSYS

AMON

selec

\

[ [EDIT]

t

men

u

fdrpcM HPNT BUTL

selec

t

[EDIT=PNT]

men

u

fgvD1 HATCH BDTCHADEL

[EDIT-PNT-MD 1]

PO = 0.00 [mm]
input data [ ]
HcHa

[EDIT=PNT-=MD I]

P n

(point

n ||

No) 0-999

[EDIT=PNT-MD I]

P500 = —-19. 27 [mm]
input data [21. 76_ ]
HcHa

[EDIT=PNT-=MD I]

P500 = 21. 76 [mm]
IIENENEREERER ]
HcHG




8.2 Teaching playback

In teaching playback, you move the robot in manual operation to a desired position and
obtain that position as point data. Follow these steps to perform teaching playback.

Step 1

Stepz

Step3

Step4

Steps

Press (EDIT) on the initial menu
screen.
The EDIT mode screen appears.

Press (PNT).
The EDIT-PNT (point) mode screen
appears.

Press (TCH).
The EDIT-PNT-TCH (teaching) screen
appears.

Check the displayed point number.

The point number currently selected in the
execution program first appears.

If you want to edit the data for another
point number, select it with either of the
methods described in the next step.

Select the point number.

Press @ or @ to scroll the point number
until the desired point number appears.

You may also press (CHG) and
directly enter the desired point number

with the number keys, then press @

{ N

[MENU]

select menu

HED I TAOPRTHSYS HEAMON

\

{ N

[EDITI

select menu

fHBrcM APNT BHUTL

\

{ N

[EDIT-PNT]
select menu

fgvDb1 HATCH HDTCHADEL

[ [EDIT=PNT=TCH] (1) 50]
PO = 0.00 I
[ 0. 00]

HCcHG HASPDHS _SETHnext

[EDIT=-PNT-=TCH] (1) 50
Plal |:=] @l B L
(point No) 0-999

Chapter 8 Editing point data

ejep jutod unipy Q
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Chapter 8 Editing point data

step® Move the robot to the teaching
position.
@® To move the robot:
Use [¥¥=] to move the robot. Each time

you press [#4], the robot moves a
certain amount in the direction
indicated by the key and then stops.
Holding down [+$¢+] moves the robot
continuously at a constant speed in the
direction indicated by the key until you
release the key.

The amount of robot movement and
speed are proportional to the number
(teaching movement data) displayed
on the upper right of the screen.

In the example at the right, the
teaching movement data is 50 (%), so
the robot moves 0.5mm each time you
press [+4%+], as calculated below:

Imm (constant) x (60/100) = 0.5mm

If 45+ is kept pressed, the robot
continuously moves at a speed of
50mm/s, as calculated below:

100mm/s (constant) x (50/100) = 50mm/s

® To change the teaching movement
data:
Three different speeds, SPEED (1), SPEED
(2) and SPEED (3), are selectable as the
teaching movement data. Each time
you press E (SPD), this speed
changes in the order of (1) —» (2) - (3)
— (7).
If you want to change the teaching
movement data setting, press
(S_SET), enter the desired speed with
the number keys, and press @ The
screen then returns to the previous
menu.

ejep jutod Sunip3 m

—H3-4

[EDIT=PNT=TCH]

50

[mm]
0. 00]
HCcHG HASPDHS _SETHnext

[EDIT-PNT-TCH]
SPEED (1)




Chapter 8 Editing point data

stepd Press & to obtain the teaching [EDIT-PNT-TCH] (1) 100
position. P500 = 167. 24 [mm]
The current robot position is stored as [ 167. 24]
point data and displayed on the HPB {cHG AsPDES_SETHnext
screen.

step@ Obtain other teaching positions.
Use the same procedure to obtain all
other necessary point data.

CAUTION
When the SERVICE mode function is enabled and "SERVICE mode state" is
detected, the following safety control will function. (See 10.8, "SERVICE mode
function" in Chapter 10.)

* Robot movement speed is set to 10mm/s or less when the robot movement
speed limit is enabled.

ejep jutod unipy Q
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Chapter 8 Editing point data

8.3 Direct teaching

In direct teaching, you move the robot by hand to a desired position under emergency
stop conditions and obtain that position as point data. Follow these steps to perform direct

teaching.

Step 1

Stepz
Step3
B Step4
M
=
=
5 ¢ Step5
QQ
=)
9 L]
=
=
(=
<V]
=
Q
Step6
Step 7

—H8-6

Press (EDIT) on the initial menu
screen.
The EDIT mode screen appears.

Press (PNT).
The EDIT-PNT (point) mode screen
appears.

Press (DTCH).
The EDIT-PNT-DTCH (direct teaching)
mode screen appears.

Press the emergency stop button on
the HPB.

Check the displayed point number.

The point number currently selected in the
execution program first appears.

If you want to edit the data for another
point number, select it with either of the
methods described in the next step.

Select the point number.

Press @ or @ to scroll the point number
until the desired point number appears.

You may also press (CHG) and
directly enter the desired point number

with the number keys, then press &.

Move the robot by hand to the
teaching position.

[MENU]
select men

u

HED I THOPRTHSYS BEAMON

[EDIT]
select men

@BrGM BAPNT

\

u

BuTL

[EDIT-PNT]
select men

u

fOvD!I HATCH BDTCHHADEL

\

[EDIT-PNT-DTCH]
press EMG. button

PO = 0.0

fdcHG HDO

[EDIT=PNT-DTCH]

0

[
BBRK

[mm]
0. 00]

[EDIT=PNT-DTCH]

Pn * n = _
(point No)

0999

[EDIT-PNT-DTCH]

P500 = 0.0

flcHG HDO

0

[
BBRK

[mm]
19. 27]




Chapter 8 Editing point data

step8@ Press © to obtain the teaching [EDIT-PNT-DTCH]
position. P500 = 167. 24 [mm]
The current robot position is stored as [ 167. 24]
point data and displayed on the HPB ficHG ADO HEBRK
screen.

step® Obtain other teaching positions.
Use the same procedure to obtain and
store all other necessary point data.

step 10 Press = after you have entered all

point data.
step 1T Release the emergency stop button on [ [EDIT=PNT=DTCH] )
the HPB. release EMG. button
A message appears asking if you want to
turn the servo on. L )
step 12 Select the servo on or off. [ [EDIT=PNT=DTCH] ) G
Press| F1 | (yes) to turn the servo on, or servo on ready ?
press (no) to leave the servo off. m
The screen returns to step 3. | mEEE —— J =
{ 3 5.
[EDIT=PNT] g
select menu =
9.
fgvDb1 HATCH BDTCHADEL 2
(=8
)
==
<]

H8-7 —



Chapter 8 Editing point data

8.4 Manual control of general-purpose output

When performing teaching playback or direct teaching with systems that use a general-
purpose output through the I/O interface to operate a gripper or other tools, you may

want to check the position of workpiece by actually moving it. For this reason, the SR1
controller is designed to allow manual control of general-purpose output from the HPB.

Step 1
Stepz
B Step3
M
o,
=3
-
QQ
-g . S tep4
=
=t
(=
<V]
=t
Q
Step5

—H838-8

Move the robot to the position at
which you want to operate general-
purpose output.

To move the robot, use the same
procedure in section 8.2, "Teaching
playback", or section 8.3, "Direct
teaching".

Stop the robot at the position where
you want to operate general-purpose
output.

Display the general-purpose output
status screen.

After pressing (next) to switch the

menu display press (DO) to display
the general-purpose output status screen.

Select the DO number to control.
Press the function key that matches the
DO number to switch the oufput on and
off (on=1, off=0). If selecting DO3 onward,

press (next) to switch the menu
display.

Press to return to step 2.

If you want to operate general-purpose
output at another position, use the same
procedure.

[EDIT-PNT-TCH] (1) 50

PO = 0. 00 [mm]
[ 0. 00]
fgpo HTRC B Bnext

[EDIT=PNT-=TCH] (1) 50
DO 0=0 DO 1=0 DO 2=0
DO 3=0 DO 4=0 DO 5=0
f@ooo ADO1 EDO2 Bnext

[EDIT-PNT-=TCH] (1) 50

PO = 0. 00 [mm]
[ 0. 00]
oo HATRC B Bnext




from being damaged is recommended.

step T Enter the direct teaching mode.
Use the same procedure up to step 4 in
section 8.3, "Direct teaching".

step  Press (BRK).

A message appears asking if you want to
release the brake.

stepd  Press (yes) to release the brake.

If you do not want to release the brake,

press (no).

The screen returns to step 2.

stepd Apply the brake again.

Press (BRK) again or turn on the robot
servo to apply the brake again.

CAUTION

Chapter 8 Editing point data

8.5 Manual release of the holding brake

The holding brake on vertical type robots can be released as needed. Since the movable
part will slide down when the brake is released, attaching a stopper to protect the tool tip

[EDIT-PNT-DTCH]
PO ENONEE

[
fHcHG HADO HEBRK

[mm]
0. 00]

7

[EDIT-PNT-DTCH]

Hyes Hno
\

take off the brake *?

7

[EDIT-PNT-DTCH]
PO = 0. 00

[
fcHG ADO HEBRK

[mm]
0. 00]

Use caution because the brake stays released until you perform step 4.

&2 MEMO

Manual release of the holding brake is only possible on those robots equipped with a

brake.

ejep jutod unipy Q
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8.6 Deleting point data

Follow these steps to delete point data that is already stored.

stepT Press (EDIT) on the initial menu [ IMENU]
screen. select menu

The EDIT mode screen appears.
HED I THOPRTHSYS BEAMON

\

step Press (PNT). ( [EDIT]
The EDIT-PNT (edit - point) mode screen select menu
appears.

fHBrcM HAPNT BUTL

\

step3 Press | r+ | (DEL). (NERIGEERGE

The screen for deleting point data TIEET T

appears.

‘EMDI ATcH BDTCHADEL

steod  Enter the point number at the start to [ [EDIT—PNT=DEL]

delete point data and press . DEL range P_ —P

(point No) 0-999

step® Enter the point number at the end to [ [EDIT—PNT=DEL]

delete point data and press . DEL range P100-P_

A message appears asking if you want to (point No) 0-999

delete the point data.

ejep juiod Sunipy B

step@® Press (ves) to delete the selected [ [EDIT-PNT=DEL]
point data. DEL range P100-P110
If you want cancel deleting the point delete OK ?
data, press (no). (@Byes Hno

The screen returns to step 3.

[EDIT=PNT]
select menu

fgvD1 HATCH BDTCHADEL

—H38-10
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8.7 Point trace (moving to a registered data point)

Point trace allows you to move the robot to a position specified by point data. You can
check the point data by actually moving the robot.

stepT Select the point number.
Use the same procedure up to step 5in
section 8.2, "Teaching playback" to select
the point number where you want to
move the robot.

step@  Press (next) to switch the menu [ED I T—PNT=TCH] (1) 100
display and press (TRO). P10 = 350.00 [mm]
The movement speed during trace [ 0. 00]
appears on the screen. For safety reasons, fgpo HETRC next

this speed is 10% of operation speed
setting (speed parameter setting)
displayed on the upper right of the
screen).

If you want to change the movement

speed during frace, use the same
procedure in step 6 in section 8.2,
"Teaching playback".
(ngl
2.
Step3 Press(yes) to move the robot. [EDIT-PNT-=TCH] (1) 100 g‘.
If you do not want to move the robot, EHENRENEEENEE [mm] Qe
press| F2 | (no). trace by VEL10% OK? -
The screen returns to step?2. fyes Hno e.
=
[EDIT-PNT=TCH] (1) 100 g
P10 = 350. 00 [mm] )
[ 350. 00] S
fgoo HTRC B BAnext
CAUTION

When the SERVICE mode function is enabled and "SERVICE mode state" is

detected, the following safety control will function. (See 10.8, "SERVICE mode

function" in Chapter 10.)

* Robot movement speed is set to 3% or less of maximum speed when the robot
movement speed limit is enabled.

* If the hold-to-run function is enabled, the robot stops moving upon releasing
(yes) and does not reach the target position.

H8-11 —
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Chapter 9 Operating the robot

This chapter explains how to operate the robot with the HPB. If a program has already
been created, you can operate the robot after or while reading this chapter.

There are two methods of robot operation: step operation and automatic operation. Step
operation executes the program one step at a time, each time you press the RUN key

on the HPB. This is mainly used to check each step of the program. Automatic operation
executes the entire program continuously from the first step to the last step.

9. Operating the robot

This chapter describes the procedures for step operation and automatic operation using
the HPB as well as return-to-origin operation.

B Operations in OPT (operation) mode

Operation Refer to:
Performing return-to-origin 9.1
Using step operation 9.2
Using automatic operation 9.3
Changing the execution program 9.4

}0qo. 3y} Sunesddo
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Chapter 9 Operating the robot

9.1 Performing return-to-origin

There are two methods for detecting the origin position (reference point): search method
and mark method. The search method is further divided into the origin sensor method and
stroke-end detection method. In the mark method, move the robot to a desired position
(mark position) and set it as the particular coordinate position to determine a reference
point.

The following sections explain how to perform return-to-origin by using the search method
and mark method.

9.1.1 Return-to-origin by the search method

When the search method is selected as the origin detection method (PRM123=0 or 1), use
the following procedure to perform return-to-origin.

step T Press (OPRT) on the initial menu [ [MENU]
screen. select menu

HED I THOPRTHSYS BEAMON

\

stev@  Press (ORG). [ [0PRT]

select menu

HorRG ASTEPBHAUTO

B step3  Press (yes) to perform return-to- [ [OPRT—-ORG=SEARCH] )
origin. ORG search 0K ?
O To cancel the operation, press (no).
=] Byes HBno
m \ V
*
2_. stepll Th.is.screen appears during return-to- [OPRT-ORG-SEARCH]
= origin. searching
- Pressing during operation stops the
(5; robot and displays a message. Then \ )
3 pressing returns fo the screen of step 2.
=n
o . .
- step® When return-to-origin ends normally, [OPRT—=ORG=SEARCH]
the machine reference value appears origin complete
on the bottom right of the screen.
Pressing [59] returns to step 2. machine ref. 50%

—H9-2



Chapter 9 Operating the robot
CAUTION

When the SERVICE mode function is enabled, the following safety control will

function. (See 10.8, "SERVICE mode function".)

* With the robot movement speed limit enabled, return-to-origin movement
speed is limited to less than 10mm/s (10deg/s for rotary robots) when in
"SERVICE mode state".

 With the hold-to-run function enabled, the robot stops moving and does not
complete return-to-origin unless | ' | (yes) is held down in step 3 when in
"SERVICE mode state".

CAUTION
When performing return-to-origin by the stroke-end detection method, do not
interrupt the return-to-origin operation while detecting the origin (while contacting
the mechanical limit). Otherwise, the operation will stop due to a controller
overload alarm and the power will have to be turned on again.

CAUTION

If return-to-origin operation using the stroke-end detection method must be
repeated, wait at least 5 seconds before repeating it.

9.1.2 Return-to-origin by the mark method

When the mark method is selected as the origin detection method (PRM123=2), use the
following procedure to perform return-to-origin.

4 1

stepT Press (OPRT) on the initial menu [MENU]
screen. select menu

HED I TAOPRTHSYS HEAMON

\ 7

stepd Press (ORG). [ [0PRT] )

select menu

HORG HASTEPHAUTO

}0qo. 3y} Sunesddo e

stepd Press | F1 | (TCH) to set the mark [ [OPRT=0RG=MARK] )
position by using the teaching ENEEENE EED
playback method.
If using the direct teaching method, press LT CH BDTCH )

(DTCH) and advance to step b.

H9-3 —
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Step4
Step5
Step6
@)
=)
(¢”]
*
=V}
:.
-
QS Step 7
-t
-
(¢”)
q
=
l=n
(=)
—t

——H9-4

When the teaching playback method
was selected, use [} to move the
robot to the mark position.

The method of moving the robot is just the
same as the teaching playback method
for point data. (See 8.2, "Teaching
playback".)

When the robot reaches the mark
position, press @ (At this point, check that
the machine reference value is in a range
from 25 to 756%. Otherwise, the origin
position cannot be set correctly.)

When the direct teaching method was
selected, press the emergency stop
button.

Press the emergency stop button on
the HPB when the message on the
right appears.

Move the robot by hand to the mark
position.

After moving the robot to the mark
position, press @ (At this point, check that
the machine reference value is in a range
from 25 to 756%. Otherwise, the origin
position cannot be set correctly.)

Check the message on the screen.
When © was pressed after moving the
robot to the mark position by the
teaching playback method or direct
teaching method, the screen changes
to the coordinate input screen for the
mark position.

While making sure that the robot stays at
the mark position, use the number keys to
enter the coordinate values that the
conftroller should recognize as the current
position, and then press @

[ORG-MARK-=TCH] (1)
k point

move

at

ref. 50%

fdoo

mar

[

0.

AsPD HS_ SET

50

00]

[ORG-MARK-DTCH]
button

press

EMG.

[ORG-MARK-DTCH]
k point

move

at

ref. 50%
ABRK

fdoo

mar

[

0.

00]

[ORG-MARK-=TCH]
mark

input

[

position

]

[mm]
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step8 Press (yes) to set the origin [ [ORG=MARK=TCH] )
position. ORG mark OK?
To cancel the setting, press El (no). Hyes Hno

step9 Press if the message on the right ( [ORG-—MARK=TCH] )
appears. cannot set origin
If the machine reference value is not in a o] felefe] Jujedefalifope] fepefid
range from 25 to 75%, the message on the \ )
right appears indicating that the origin
position cannot be set. In this case, press
and retry the above procedure.

step 1O When the origin position has been set [ORG-MARK~—TCH]

correctly, the message on the right origin complete

appears.

Pressing returns to step 4 when the
teaching playback method was used or
to step 6 when the direct feaching
method was used.

&2 MEMO

When you check the robot position after setting the mark position coordinates, the robot
position is not always at the coordinates specified as the mark position. This is because the
mark position is synchronized to prevent positional shift and make an exact match when
the motor's electrical angle is "0".

When the motor's electrical angle is "0", the machine reference value is just 0%. This means
that as the machine reference value deviates from 0%, the robot position moves away
from the coordinates specified as the mark position.

CAUTION
When the SERVICE mode function is enabled, the following safety control will
function. (See 10.8, "SERVICE mode function".)

* With the robot movement speed limit enabled, robot movement speed is limited
to less than 10mm/s (10deg/s for rotary robots) when in "SERVICE mode state".

}0qo. 3y} Sunesddo
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Chapter 9 Operating the robot

9.2 Using step operation

Step 1

Stepz

Step3

Step4

Step5

10qo4 3y} Sunesado G

—H9-6

Press (OPRT) on the initial menu
screen.

The OPRT (operation) mode screen
appears.

Press (STEP).

The STEP mode screen appears showing
the currently selected program number
and step nhumber.

Press (CHG) if changing the
program.

The program number entry screen
appears.

Enter the program number you want
to execute and press 9.

The first step of the selected program is
displayed.

Check the program execution speed.
If changing the program execution speed,

press (SPD), enter the desired speed
with the number keys, and press @ The
screen then returns to step 3.

[MENU]
select menu

HED I TAOPRTHSYS HEAMON

[OPRT]
select menu

HORG HASTEPHEAUTO

[STEP] 100% O: 0
001:MOVA 254, 100
[ 0. 00]

lBsPD BARSETHCHG Hnext

[STEP] 100% 05 0
PGM No =
(program No) 0-99
[STEP] 100% 05 10
001:MOVA 999, 50

[ 0. 00]

lBsPD BARSETHCHG Hnext

N\

[STEP] 100% 05 10
SPEED = _
(speed) 12100
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step® Press to start step operation. [ [STEP] 50% 0: 10 |
A message "running..." appears and the 001:MOVA 999, 50
first step is executed. [ 0. 00]
HBsPD BARSETHCHG Bnext
[STEP]
running
If you want fo interrupt the step operation, ( [STEP] 50% 0 10 )
press . Another message appears 001:MOVA 999 50
indicating the operation has been [ | 201. 111
interrupted. To resume the step operation, fHsPp BRSETHCHG .n BER
press and then press . N 4
stepd  Press to execute the next step. [STEP] 50% 0: 10
The second step is displayed after the first 035:TIMR 100
step has been executed, so pressing [ 250. 00]
executes the second step. - HBsPD ARSETHCHG BEnext
The subsequent steps will be executed
one step at a time, each time you press
. To return to the first step, press
(RSET).
When the last step has been executed, a [STEP]

message "program end" appears. Pressing

here returns to the first step screen. 60:program end

If you want to switch the task of a multi-
task program, use the procedure of steps
8 and 9.

Step8 SWitCh the taSk number. [STEP] 50% qE 11

Pressing (next) to switch the menu 001:WAIT 0 , 1

display and then press (CHGT) to [ 250. 00]
switch the task. HvAL BAs_ONBCHGTEnext

The task is switched each time you press

(CHGT).

}0qo. 3y} Sunesddo e
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Chapter 9 Operating the robot

step9 Press to execute each step in the [STEP] 50% 92 1B
selected task. 001:DO 1R0NE
[ 250. 00]

HBVAL AS_ONBHCHGTHnext

CAUTION

When the SERVICE mode function is enabled and "SERVICE mode state" is

detected, the following safety control will function. (See 10.8, "SERVICE mode
function" in Chapter 10.)

* Step operation cannot be performed if the SERVICE mode setting is made so
that automatic and step operations are prohibited.

* Robot movement speed is set to 3% or less of maximum speed when the robot
movement speed limit is enabled.

* If the hold-to-run function is enabled, step operation stops upon releasing .

When one step has been executed, you must release || and then press
again to execute the next step.

10qo4 3y} SunesadQ G
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9.3 Using automatic operation

The following procedure explains how to perform automatic operation. In the case of a
multi-task program, all tasks which have started are executed in automatic operation.

Step 1

Stepz

Step3

Step4

Step5

Press (OPRT) on the initial menu
screen.

The OPRT (operation) mode screen
appears.

Press (AUTO).

The AUTO mode screen appears showing
the currently selected program number
and step number,

Press (CHG) if changing the
program.

The program number entry screen
appears.

Enter the program number you want
to execute and press 9.

The first step of the selected program is
displayed.

Check the program execution speed.
If changing the program execution speed,

press (SPD), enter the desired speed
with the number keys, and press 9 The
screen then returns to step 4.

[MENU]

select menu

HED I TAOPRTHSYS HEAMON

[OPRTI]

select menu

HORG BASTEPHAUTO

4 1

[AUTO] 100% O: 0
001:MOVA 254, 100
[ 0. 00]

HBsPD ARSETHCHG BHnext

4 1

[AUTO] 100% O: 0
PGM No = _
(program No) 0-99
[AUTO] 100% O: 10
001:MOVA 999, 50

[ 0. 00]

HBsPD ARSETHCHG BAnext

4 1

[AUTO] 100% O] 5 10
SPEED = _
(speed) 1-100
[AUTO] 50% O] 5 10
001:MOVA 999, 50

[ 0. 00]

lBsPD BARSETHCHG Hnext

Chapter 9 Operating the robot
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Chapter 9 Operating the robot

step® Press to start automatic operation. [AUTO]
A message "running..." appears and the running
program is executed.
If you want to interrupt the automatic
operation, press . Another message
appears indicating the operation has
been interrupted. To resume automatic
operation, press |esc| and then press .
To return to the first step, press (RSET). ([AUTO] 50% - 10 |
035:TIMR 100
[ 250. 00]
@BsPD BRSETHCHG Hnext
When the last step has been executed, a f [AUTO] )
message "program end" appears. Pressing
here returns to the first step screen. 60:program end
If you want to switch the task of a multi- \ )
task program, use the procedure of step 7.
stepd Switch the task number (when a mullti- ( [AUTO] 50% lE 11)
B task program is used). 010:WAIT 0 , 1
Pressing (next) to switch the menu [ 250. 00]
display and then press (CHGT) to (VAL Bs_oNHCHGTHnext |
O switch the task. p \
5 }
'g The fask is switched each time you press 0[';\ LSJTS]O 5 Of ? - e
N [rs ] (CHGD). [ 250. 00]
(= Then, pressing executes the selected HBvAL BAS _ONBHCHGTHnext
= task. b g
o))
=t
=
(¢”)
- CAUTION
g_ When the SERVICE mode function is enabled and "SERVICE mode state" is
o detected, the following safety control will function. (See 10.8, "SERVICE mode
-t

function" in Chapter 10.)

* Automatic operation cannot be performed if the SERVICE mode setting is made

so that automatic and step operations are prohibited.

* Robot movement speed is set to 3% or less of maximum speed when the robot

movement speed limit is enabled.

* If the hold-to-run function is enabled, automatic operation stops upon releasing .

——H9-10
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Chapter 9 Operating the robot

9.4 Changing the execution program

The following procedure explains how to change the program in automatic operation. Use
the same procedure in step operation.
The program selected by this procedure will be the lead program where operation resumes
after porgram reset.

Switching the program automatically performs program reset.

stepT On the OPRT (operation) mode screen,

Stepz

Step3

press (CHG).

The program number entry screen
appears.

Enter the program number you want
to execute and press 9.

The first step of the selected program is
displayed.

Check the program execution speed.
If changing the program execution speed,

press (SPD), enter the desired speed
with the number keys, and press @ The
screen then returns to step 2.

N\

[AUTO] 100% O0: 0
001:MOVA 254, 100
[ 0. 00]

lBsPD BARSETHCHG Hnext

7

\

[AUTO] 100% 05 0
PGM No =
(program No) 0-99
[AUTO] 100% O: 10
001:MOVA 999, 50

[ 0. 00]

HBsPD ARSETHCHG BEnext

7

N\

\

[AUTO] 100% O: 10
SPEED = _
(speed) 12100
[AUTO] 50% 0: 10
001:MOVA 999, 50

[ 0. 00]

HsPD ARSETHCHG Bnext

}0qo. 3y} Sunesddo e
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Chapter 10 Other operations

The HPB has convenient functions in addition to those already described earlier. These
include, for example, data initialization, SERVICE mode setting, loading of data from an
SD memory card, and saving of data on an SD memory card.

10. Other operations

This chapter describes the following operations.

Operation Refer to:
Emergency stop function 10.1
Initializing the program and data 10.2
Displaying the DIO monitor 10.3
Displaying the memory 1/O status 10.4
Displaying the variables 10.5
Displaying the system information 10.6
Using the duty (load factor) monitor 10.7
SERVICE mode function 10.8
Displaying the hidden parameters 10.9
Using SD memory cards 10.10
Displaying the error and alarm histories 10.11

suonesado 13Yy10
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Chapter 10 Other operations

10.1 Emergency stop function

The HPB has an emergency stop button. Pressing this button turns off the robot servo to
immediately stop robot movement. Use the emergency stop function when you want to:
B Immediately stop the robot movement for safety or other reasons.

B Inspect the robot under emergency stop conditions.

B Perform direct teaching.

10.1.1 Initiating an emergency stop

To initiate an emergency stop during robot operation, press the emergency stop button on
the HPB. The emergency stop button locks in the depressed position, and can be released
by turning it to the right.
In emergency stop, the robot is in a "free" state so that commands initiating robot
movement (for example, return-to-origin command) cannot be executed.

10.1.2 Resuming operation after emergency stop

When you attempt to resume operation after an emergency stop during HPB operation, the
required procedure automatically appears on the HPB screen. Follow those instructions to
resume operation after emergency stop for example when:

B Performing return-to-origin.

B Running step operation.

B Running automatic operation.

W Editing point data using teaching playback.

B Exiting the direct teaching mode.

The following steps describe the procedure for running step operation after emergency

sto P-
Step 1
@)
=t
=
®
*
=)
-g Stepz
*
<V}
=
(=)
=
w
Step3

——H10-2

Press to start step operation.

A message appears requesting you to
release the emergency stop button.

Release the emergency stop button by
turning it to the right.

Another message appears asking if you
want to turn the servo on.

Press (yes) to turn the servo on.
A message appears asking if you want to
start operation.

If you want to leave the servo off, press

(no).

[STEP] 100% 0] 7
001:MOVA 254, 100

[ 0. 00]
HsPD ARSETHCHG HBnext
[STEP] 100% 0] 5 7
release EMG. button
[STEP] 100% O: 7
servo on ready °?
Hyves Hno




Chapter 10 Other operations

( )

steod¥  Press (yes) to start operation. [STEP] 100% O0: 7
If you do not want to start operation, continue OK ?
press (no).
The screen returns fo step 1. Ly - e J
[ [STEP] 100% O0: 7]
001:MOVA 254, 100
[ 0. 00]

HBsPD ARSETHCHG BEnext

CAUTION
When the SERVICE mode function is enabled and "SERVICE mode state" is
detected, the following safety control will function. (See 10.8, "SERVICE mode
function" in Chapter 10.)

* If the hold-to-run function is enabled, robot movement stops upon releasing

(yes) in step 4.

suonesado 13Yy10 a
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Chapter 10 Other operations

10.2 Initializing the program and data

You can initialize the programs, point data and parameter data if needed, by separately
specifying each of them. You can also initialize all of them at once.

Initialization Description
Program Erases the data in the program currently loaded on the controller
Point data Erases the point data currently loaded on the controller.
Parameter Resets all parameters to the default values.

stepT Press (SYS) on the initial menu
screen.

The SYS (system) mode screen appears.

step@ Press (INIT).

The SYS-INIT (initialization) mode screen
appears.

stepd Select the data you want to initialize.
e To initialize the program data, press
(PGM).

» To initialize the point data, press| F2 |
(PNT).

e To initialize the parameter data, press

(PRM).
To initialize all of the program data,
point data and parameter data, press

(ALL).

\ '/

[MENU]
select menu

HED I THOPRTHSYS HAMON

\ V

[SYS]
select menu

HrPRM HB. UPBINITHnext

N\

[SYS=INIT]
select menu

fHrGcM APNT HPRM BEALL

\

~(7)-NOTE

A

described in steps 4 to 7.

When (PRM) or (ALL) was selected, you must specify the robot type number as

suonpesado 13Yy10 E

stepd Specify the robot type number.
When (PRM) or| Fa | (ALL) was
selected in step 3, the robot type entry
screen appears. Enter the robot type
number and press &. (See 5.2.1, "Robot
number" in Chapter 5 of the SR1 controller
user's manual.

——H10-4

[SYS=INIT—=PRM]
robot type

refer to

robot type table




Step5

Step6

Step 7

Enter the robot stroke length and
press &.

Enter the robot payload and press .

A message appears asking whether to
initialize the data.

Press (yes) to initialize the data.

If you do not want to initialize the data,

press (no).

The screen returns tfo step 3.

Chapter 10 Other operations

r

[SYS=INIT=PRM]
robot type : 4020
stroke : 300_ [mm]

\

\

7

[SYS=INIT=PRM]

robot type : 4020
stroke 300 [mm]
weight : 3_ [Kgl

r

[SYS—=INIT—-PRM]
parameter data
initialize OK ?
Lnyes ABno

r

[SYS—INITI]
select menu

@BrcvM BAPNT EHPRM BALL

\

suonesado 13Yy10 a
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10.3 Displaying the DIO monitor

You can check the on/off status of 1/0O signals by displaying the DIO monitor on the HPB
screen.

10.3.1 Displaying from the monitor menu

stepT Press (MON) on the initial menu [ IMENU]
screen. select menu

The MON (monitor) mode screen appears.
( ) HED I THOPRTHSYS BEAMON

\

step  Press (DIO). ( [MON]

The MON-DIO mode screen appears. sellect mehu

@oio ADUTY

step3 Check the on/off status of 1/0 signals. (p05

: 1
Each time the key is pressed, the CREF: 0
screen display changes as follows: CREP: 0
(The screen on the right shows the SINF AD : 0. 02

monitor.)
SINF monitor =

PI1O monitor
i ! !
DIO monitor SIO1 monitor SIO1 monitor

:

SI02 monitor

:

WIO monitor
|

*

\ /
MIO monitor

suonpesado 13Yy10 E

* The displayed monitor type differs
depending on the I/O unit.

For meaning of each display and for
information on the displayed monitor
type, refer to 6.1.1, "DIO monitor" in
Chapter 6 of the "SR1 User's Manual”
section.

step@  Press || to return to the previous [MON]
screen. select menu

fgpio ADUTY

—H10-6



10.3.2 Displaying from the DIO key

The I/0O monitor can also be displayed by pressing the key during robot operation or
program editing.

{ N

stp T Press the || key. [AUTO]

running. ..

step Check the on/off status of 1/0 signals. (AEERE —
Each time the |Po| key is pressed, the CREF 00 [Arms]

[

[

o o

screen display changes as follows: CREP : 0

(The screen on the right shows the SINF AD 0 0. 02
monitor.)

SINF monitor

P1O monitor
i } )
DIO monitor SIO1 monitor SIO1 monitor

:

SI02 monitor

:

WIO monitor
|

*

A
MIO monitor

* The displayed monitor type differs
depending on the I/O unit.

For meaning of each display and for
information on the displayed monitor
type, refer to 6.1.1, "DIO monitor" in
Chapter 6 of the "SR1 User's Manual"
section.

suonesado 13Yy10 a

step3  Press to return to the previous [AUTO]
screen. running. ..

CAUTION
The key is disabled during SYS (system) mode.
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10.4 Displaying the memory 1/O status

To display and check the memory I/O status, follow these steps.

stepT Press (OPRT) on the initial menu
screen.

The OPRT (operation) mode screen
appears.

step@  Press (STEP) or (AUTO).
The STEP or AUTO mode screen appears.

The following steps are explained using
the STEP mode screen.

step3  Press (next) twice and then press
(MIO).

The I/O status of each memory is
displayed.

step@ Check the memory I/0 status.

For meaning of each display, refer to
6.1.1, "DIO monitor" in Chapter 6 of the
"SR1 User's Manual" section.

stepD Press to return to the previous
screen.

10.5 Displaying the variables

variable D on the HPB screen.

suonesado YO E

stepT Press (OPRT) on the initial menu
screen.

The OPRT (operation) mode screen
appears.

step@  Press (STEP) or (AUTO).
The STEP or AUTO mode screen appears.

The following steps are explained using
the STEP mode screen.

—H10-8

[MENU]
select menu

HED I THOPRTHS

\

YS BAMON

[OPRT]
select menu

HORG HASTEPEAUTO
[STEP] 100% O: 0
001:MOVA 254, 100
[ 0. 00]
Avio A Anext
M 00000000 00000000
00000000 00000000
00000000 00000001
[STEP] 100% O: 0
001:MOVA 254, 100
[ 0. 00]
gvio B Bnext

You can check the values of the point variable P, counter array variable C and counter

[MENU]
select menu

HED I THOPRTHSYS BEAMON

[OPRT]
select menu

HoRG HSTEPHAUTO




Step3

Step4

Step5

Press (next) and then press
(VAL).

The value of each variable is displayed.

To view the variables for other tasks if a

multi-task program is used, press
(CHGT) and switch the fask before

pressing (VAL).

Check the value of each variable.

From the left, each line shows the

following memory I/O numbers.

P : Point variable

C : Counter array variable (Number in
brackets () is the array element
number selected with CSEL
statement.)

D : Counter variable

Press to return to the previous
screen.

Chapter 10 Other operations

[STEP] 100% O0: 0
001:MOVA 254, 100
[ 0. 00]

HBvAL AS_ONBECHGTHnext

[STEP] 100% O 0
P =0
C =1 [0 ]
D = 2
[STEP] 100% O0: 0
001:MOVA 254, 100
[ 0. 00]

BvAaL BAS_ONBHCHGTHnext

10.6 Displaying the system information

Step 1

Stepz

Press on the initial menu screen.
The system information is displayed.

Check the information.

The controller version number, HPB version

number and roboft type number are
displayed. The screen automatically
returns to the initial menu screen after
about 2 seconds.

7

\

[MENU]

select menu

HED I TAOPRTHSYS HEAMON

7

\

[INFORMAT I ON]

suonesado 13Yy10 a

controller V53. 01
HPB V23. 01
robot type 4020
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10.7 Using the duty (load factor) monitor

The duty monitor allows you to check the current robot operating status to find out to
what degree (how hard) the robot can still work versus overload criteria. By checking the

duty monitor, you can change the parameter settings and view the available duty to obtain

optimal operating conditions.

To view the duty monitor on the HPB screen, follow these steps.

step T Operate the robot.

step@ Press (MON) on the initial menu

screen.

The MON (monitor) mode screen appears.

stepd  Press (DUTY).

The MON-DUTY mode screen appears.

step@  Press (RUN) to start measuring

the operation duty.

stepD Press (STOP) to stop

measurement.

measurement data.

measurement data.

suonpesado 13Yy10 E

percentage.

Pressing (STOP) retains the

[MENU]
select menu

HED I TAOPRTHASYS EAMON

[MON]
select menu

@oio ADUTY

7

[MON-DUTY]
select menu

HRUN ASTOPHRSLT

7

[MON=-DUTY]
select menu
measuring

step@ Press (RSLT) to display the

The operation duty value in the period

from pressing the (RUN) up to
pressing (STOP) is displayed as a

HRUN HASTOPHRSLT

[MON-DUTY—-RSLT]
measuring result
ME 50%

&2 MEMO

The operation duty can also be monitored while the program is being executed with a
program command. For more information, see 6.1.2, "Duty (load factor) monitor" in

Chapter 6 of the SR1 conftroller user's manual. The method for displaying the measurement
result is the same as described above.
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10.8 SERVICE mode function

@ Function description

The robot operator or other persons sometimes need to enter the hazardous area in the
robot safety enclosure and move the robot to perform robot maintenance or adjustment
while using the HPB. This situation is referred to as "SERVICE mode state" and requires
extra caution to prevent possible danger.

In "SERVICE mode state", some limits on controller operation are often necessary for
operator safety. The SERVICE mode function puts some limits on controller operation
when in "SERVICE mode state". When the SERVICE mode function is enabled, the
following safety controls will work in "SERVICE mode state".

B Safety controls that work in "SERVICE mode state"

Safety controls that work in "SERVICE mode state”

Eimits command input from any device other than HPBJ [ Limits robot movement speed. j

[Prohibits automatic operation and step operation. j [ Enables hold-to-run function.” j

* Hold-to-run function permits the robot to move only when the HPB key is kept pressed.

® How to use:

To use the SERVICE mode function, it must be enabled on the HPB. See 10.8.2, "Setting
the SERVICE mode function on or off" in this chapter for instructions on how to enable
or disable the SERVICE mode function.

When the SERVICE mode function is enabled, the controller constantly monitors status
to check whether "SERVICE mode state" occurs. The SERVICE mode input (SVCE) is
used to notify the controller whether the current state is a "SERVICE mode state".
Turning this input off (contact open) means that the current state is a "SERVICE mode
state". For more details, see 3.5.1, "SAFETY connector functions and roles" in Chapter
3 of the "SR1 User's Manual" section.

In addition to enabling or disabling the SERVICE mode function itself, each safety
control in "SERVICE mode state" can also be set separately. (See the next subsection,
"Safety control description".) However, the SERVICE mode function is protected by a
password so that the settings cannot be easily changed.

suonesado 13Yy10 a
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10.8.1 Safety control description

Safety controls that work in "SERVICE mode state" are explained below. See 10.8.3,
"Setting the SERVICE mode safety control" in this chapter for instructions on how to set
each safety control.

A WARNING

The following safety controls can be cancelled at the user's own discretion. But
extra caution must be taken to maintain safety since hazardous situations may
occur.

1. Limiting command input from any device other than HPB

When the operator is working within the safety enclosure using the HPB, permitting
any command input from devices (such as via I/O) other than the HPB is very
hazardous to the operator using the HPB.

ﬁ When the operator is in the safety enclosure, a hazardous situation may
occur if someone runs an automatic operation start command (AUTO-R)
DANGER  Without letting the operator know about it.

To avoid this kind of hazard, only the HPB can be used to operate the robot in
"SERVICE mode state", and all other device command inputs are disabled.

However, this limitation can be cancelled even in "SERVICE mode state" to permit
command inputs from other devices, provided the user takes responsibility for safety.

Setting Description
0 (default) | Only command inputs from the HPB are permitted in "SERVICE mode state".
1 Only command inputs from the HPB and parallel I/O are permitted in "SERVICE mode
state".
2 Only command inputs from the HPB and optional unit are permitted in "SERVICE mode
state".
3 Any command input is permitted even in "SERVICE mode state".

2. Limiting the robot movement speed

Moving the robot at a high speed while the operator is working within the safety
enclosure is very dangerous to that operator. Setting the robot movement speed to a
safety speed of 250mm/s or less is advisable because most robot operation while the
operator is working within the safety enclosure is for maintaining or adjusting the
robot. In view of this, the robot movement speed in "SERVICE mode state" is limited to
below 3% of maximum speed.

However, this speed limitation can be cancelled even in "SERVICE mode state" to set a
speed higher than the safety speed, provided the user takes responsibility for safety.

suonesado YO

Setting Description
0 (default) | Robot movement speed is limited to 3% of maximum speed in "SERVICE mode state".
1 Robot movement speed is not limited even in "SERVICE mode state".
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3. Limiting the automatic operation and step operation

Running an automatic operation or step operation while the operator is working within
the safety enclosure is very dangerous to that operator.

Aﬁ When the operator is in the safety enclosure, a hazardous situation may
occur if someone runs a robot program without letting the operator know
DANGER about it.

To avoid this kind of hazard, automatic operation and step operation are basically
prohibited in "SERVICE mode state". However, this l[imitation can be cancelled even in
"SERVICE mode state" to permit automatic operation and step operation, provided the
user takes responsibility for safety.

Setting Description

0 (default) | Automatic operation and step operation are prohibited in "SERVICE mode state".

1 Automatic operation and step operation are permitted even in "SERVICE mode state".

4. Hold-to-Run function

If the robot continues to move while the operator is working within the safety enclosure
without carrying the HPB, the operator may be exposed to a dangerous situation.

Aﬁ A hazardous situation may occur, for example, if the operator working
within the safety enclosure should trip or fall by accident and
DANGER blackout.

To prevent this kind of hazard in "SERVICE mode state", the Hold-to-Run function
allows the robot to move only during the time that the HPB key is kept pressed.
However, this Hold-to-Run function can be disabled even in a "SERVICE mode state",
provided the user takes responsibility for safety.

Setting Description
0 (default) | Hold-to-Run function is enabled in "SERVICE mode state".
1 Hold-to-Run function is disabled even in "SERVICE mode state".

suonesado Y10

H10-13 —



Chapter 10 Other operations

10.8.2 Setting the SERVICE mode function on or off

To set the SERVICE mode function on or off, follow these steps. (Password is required to
change the setting.)

stepT Press (SYS) on the initial menu [ IMENU]
screen. select menu

The SYS (system) mode screen appears.
e / PP HED I THOPRTHSYS HEMON

stp@ Enter SYS-SAFE mode. (Isvs] )
1. Press (next) to switch the menu select menu
display and then press (SAFE).
The password entry screen appears. SAFEAOPT BHUTL HBnext

2. Enter the password and press &. r
The SYS-SAFE mode screen appears if [SYS-SAFE]

the password is correct. 5 5 5 I L O O
input password

N\

step3  Press (SVCE). [ [SYS-SAFE] )
The SYS-SAFE-SVCE (service) mode screen select menu
appears.
LA CLVASVCE )
step@ Press|r1 | (SET). [ [SYS—SAFE-SVCE] )
The current SERVICE mode setting is select menu
displayed.

HSET HADEV HBSPD BAnext

N\

step® Set the SERVICE mode function. [ [SYS—SAFE—SVCE—SETI
To disable the SERVICE mode function, SERVICE mode = 0

enter "0" with the number key and press @ O:lnvalid 1:Valid

To enable the SERVICE mode function,

enter "1" with the number key and press @

N/
~(p)-NOTE
The password is identical to the conftroller version number. For example, if the controller
version is 33.01, then enter 33.01 as the password. Once the password is accepted, it will
not be requested unless the HPB is disconnected from the controller or the controller is
turned off.

suonpesado 13Yy10 E
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10.8.3 Setting the SERVICE mode safety control

The SERVICE mode safety controls can be set separately. (Password is required to change
the setting.)

stepT Press (SYS) on the initial menu [ IMENU] )
screen. select menu
The SYS (system) mode screen appears.
Sd ) PP HeED I TAOPRTHSYS HAMON
step2 Enter SYS-SAFE mode. (UEEE] )
1. Press (next) to switch the menu TR
display and then press (SAFE).
The password entry screen appears. SAFEAOPT HUTL next
2. Enter the password and press &. ) N
The SYS-SAFE mode screen appears if [SYS—SAFE]
the password is correct. Password: 33. 01_
input password
stepd  Press (SVCE). (UBUEREEEE] )
The SYS-SAFE-SVCE (service) mode screen TIEET R
appears.
HAcCLVASVCE
stepd Select the item whose setting you [ [SYS-SAFE-SVCE] )
want to change. select menu
e To change the sefting that limits the
operation device, press (DEV). ;S ETHADEVIESPD Hnext J

e To change the seftting that limits the
speed, press (SPD).

e TJo change the seftting that limits step
operation and automatic operation,
press (next) and then press E
(RUN).

e To change the setting for the hold-to-
run function, press (next) and then

press (HtoR).

The current setting for the selected
item will appear.

suonesado 13Yy10 a

step® Change the setting. [SYS—SAFE—SVCE-DEV]
Enter the new setting with the number key data = 0
and press &. PB only

The screen changes fo the save mode.
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step® Save the change. [ [SYS—SAFE-SVCE—-DEV]
e TJo save the change permanently (retain data = 1
the change even after controller is PB/DI valid
turned off), press| F1_| (SAVE). (ISAVEACHG BICANCEL
e TJo save the change temporarily (retain
the change until controller is turned ( EREEEEEEREFELERELER )
off), press| r2 | (CHG). data = 1
e To cancel saving the change, press PB/DI valid
(CANCEL). L

When any of the above operations is
complete, the screen returns to step 5.

\ !

{}NOTE

0

The password is identical to the conftroller version number. For example, if the controller
version is 53.01, then enter 53.01 as the password. Once the password is accepted, it will
not be requested unless the HPB is disconnected from the controller or the conftroller is
turned off.

suonesado 13Yy10 B
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10.9 Displaying the hidden parameters

If you want to view hidden parameters that are usually not displayed on the HPB screen,
follow the steps below.
Use extra caution to avoid inadvertently changing the parameters when hidden parameters
are displayed.

stepT Press (SYS) on the initial menu

Stepz

Step3

Step4

Step5

\ !

!:'—NOTE
Display of hidden parameters is permitted until you press (no) in step 4 of the above
procedure or the controller is turned off, or until the HPB is disconnected.

=

&2 MEMO
Hidden parameter display is also permitted by turning on the power to the controller

while holding down the key on the HPB, or by connecting the HPB to the controller
while holding down the [esc| key.

/

screen.
The SYS (system) mode screen appears.

Enter UTL (utility) mode.

Press (next) to switch the menu
display and then press (UTL).

Press (HDPR).

A message appears asking whether to
display the hidden parameters.

Press (yes) to permit display of
hidden parameters.
If you do not want to display the hidden

parameters, press (no).

The screen returns to step 3.

Display a hidden parameter you want.

When (ves) was selected in step 4,
you can now display the hidden

parameters by using the procedure
explained in section 5.1, "How fo set the
parameters" in Chapter 5.

{ N

[MENU]
select menu

HED I THOPRTHSYS BEAMON

\ S

[SYS]
select menu

HSAFEAOPT HUTL BEnext

{ N

[SYS-UTL]
select menu

HHDPRHAREC

{ N

[SYS-UTL—-HDPR]
hidden parameter
displayed ?

Hyes Hno
\

[SYS-UTL]
select menu

lHDPRAREC

suonesado 13yYy10 a
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10.10 Using SD memory cards

SD memory cards can be used with the HPB to back up controller data.

10.10.1 Before using an SD memory card

Supported SD memory card type

Only SD memory cards with a "FAT12/16" format can be used. These cards are provided
by the customer.

The HPB does not offer the following functions when using SD memory cards:
* Volume label display and setting function

e Attribute change function
e Format function

Use a PC (personal computer) to format an SD memory card or change file attributes.

CAUTION

* The recommended SD memory card size is up to 32MB. Using a memory card
size of 64MB or more might cause a message "FAT32" to appear as the preset
value during format on Windows. Always select "FAT" at this time because the
HPB cannot use FAT32.

* The maximum size of the controller data file backed up on the SD memory card
is "328KB". The data file size is generally about "64KB" so up to 512 files can
usually be stored on a 32MB memory card.

suonpesado 13Yy10 E
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Inserting and ejecting an SD memory card

A push-push type (with breakage prevention mechanism for excessive-force ejection) is
used for SD memory card insertion and ejection.

B Inserting the card

stepT Insert the SD memory card into the SD memory card slot (connector).
M Inserting the SD memory card (1)

SD memory card

-
o
oG8
@»=<
wo

=

Insertion direction

suonesado YO a

CAUTION
Use care to avoid inserting the SD memory card in a reversed posture.
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B Ejecting the card

step T Push the SD memory card in until a click is heard, then release it.
B Ejecting the SD memory card (1)

step Remove the SD memory card from the SD memory card slot (connector).
B Ejecting the SD memory card (2)

SD memory card

- >
S

a
@ =
jin}
=

Ejection direction

CARD

suonesado 13Yy10 B
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Loading backup data

Various data that have been backed up by other controller models can be loaded to
the SR1 controller. Data that can be loaded differs according to the controller type and
version number indicated on the first line of the data file. Various data that have been
backed up by the SR1 controller can also be loaded to other controller models.

For details concerning the controller type and version checking procedure, see 10.10.6,
"Displaying SD memory card file content". This controller type and version can also be
checked by using the text editor on a PC.

B VIEW screen

P L] 0

00048 R C__[.5.3_ .0 j3----- Controller type & version

008 :5_8___]__5 ¥ %*x P R M 0 (this example indicates "SRC[53.08]".
HHEXBAASC I |

B Data compatibility table (1)

Controller type

() (7] »n (7] (]

(] o () (3 (3
ila' ; < O T S| ® X X | X S & & ool X o
File's 1st line g O 0O s 3} 6 8 Ol o< 0O Ol0Ola|m |00 O "_ "_

e f fceceg £ || E B | |« EECE X
» | a g o5 5o uwoFs5Sooua e

[l £ | c

|- (=S =N~
SRCJ[1.nn]
SRC[2.nn] O A A A A A A A
SRC[4.nn]
SRC[3.nn] A O A A A A A A
DRCI[5.nn]
DRC[6.nn] O A A
DRCJ[7.nn] 9
DRC[8.nn] A O A (SD"
TRC3[9.nn] @) A =
TRC4[9.nn] O A .8
SRC[13.nn] A A O A A A A A @
DRC[18.nn] A A O &
TRC2[19.nn] O o
TRC3[19.nn] A ) =
TRC4[19.nn] A O
SRC[24.nn] A A A O A A Al A
SRC[24.nnB] A A A A O A A A
SRC[33.nn] A A A A A O A A
SRC[53.nn] A A A A A A O A
SRC[54.nn] A A A A A A AO

Other

"O" marks indicate that PGM (program data), PNT (point data), PRM (parameter data), ALL (program,
point, and parameter data) can all be loaded.

" A " marks indicate that only PGM (program data) and PNT (point data) can be loaded. PRM
(parameter data) and ALL (program, point, and parameter data) cannot be loaded.
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[Ex] When "SRC[53.08]" is indicated on the file's 1st line:

l

PGM (program data), PNT (point data), PRM (parameter data), ALL (program, point,

and parameter data) can all be loaded to the SR1-X controller.

Only PGM (program data) and PNT (point data) can be loaded to SRC, SRCH, SRCX,

SRCP, SRCD, ERCD, and SR1-P controllers.

[Supplemental Information]

The controller version is not indicated in newly created data (created by using the
POPCOM support software) which is loaded to a controller by way of an SD memory

card, and the file types are as shown in the table below.

B Data compatibility table (2)

Controller type

[ ] | o n
0| O [ R )
; : < @ Iééxxxgﬁﬁnnoxm
File's 1st line gggsodgomwooc:'cum<rooo.'-.'-
%wm":gmnm::mﬁgxxxmmmmm
7)) o a5 5 SIS oo w o o
| Tl
|- (=S =N~
SRC A A AIA|A|A]A
DRC A A A
TRC2 A
TRC3 A A
TRC4 A A
Other

appears asking whether to load the data.

l

[Ex] When "SRC" is indicated on the file's 1st line:

" A " marks indicate that PGM (program data) and PNT (point data) can be loaded. When attempting
to load PRM (parameter data) or ALL (program, point and parameter data), a warning message

PGM (program data) and PNT (point data) can be loaded to SRC, SRCH, SRCX,

SRCP, SRCD, ERCD, SR1-X, and SR1-P controllers. When attempting to load PRM
(parameter data) or ALL (program, point, and parameter data), a warning message
appears asking whether to load the data.

CAUTION

suonesado YO E

If incorrect robot data is loaded to the SR1-X or SR1-P, this may impair robot

controller performance and may also cause failures or malfunctions or errors, so
use caution. The same holds true for other controller models.
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10.10.2 Saving controller data to an SD memory card

Step 1

Stepz

Step3

Step4

Step5

Step6

Insert an SD memory card into the
HPB.

Press (SYS) on the initial menu
screen.

The SYS (system) mode screen appears.

Press (B.UP).

The screen changes fo the data backup
mode.

Press (CARD).

The screen changes fo the memory card
mode.

Press (SAVE).

Specify the data to be saved.
* Press (ALL) to save all data

(program, point and parameter data).

* Press (ALM) to save the alarm
history.

* Press|[ rs | (ERR) to save the error
history.

( N

[MENU]

select menu

HED I THOPRTHSYS BEAMON

\

( N

[SYS]

select menu

HrPRM HB. UPHINITHnext

N\

[SYS—B. UP]
select menu

HECARDAFROM

( N

[SYS—B. UP-CARD]
select menu

HBSAVERLOADHEL IST

( N

[CARD-SAVE]
select menu

HBALL HALM BERR

Chapter 10 Other operations
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stepd Specify the save destination.
Display the data save destination and
press (SEL) or &. Data save
destinations can be displayed by the
following 2 methods.

e Saving in the root directory: M
* A 'root directory" is the highest level [CARD-SELECT—-DIR]
directory in the hierarchy. " SR1=X CALL? LV
050601 1234 4K

BseL AMKD IREADELAVIEW

(1) "Lv" indicates the directory level.
("Lv1" denotes the root directory.)

e Saving in a directory other than the roof [CARD-SELECT-D IR]
directory (sub-directory): 0B 0801 RARS: Lvi

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

Use the cursor keys (@@@@) fo 050601 1234

specify the hierarchy level where the HsEL BMKDI RE) ELAVIEW

data is fo be saved. (l1)

(1) Directory names are enclosed in
angle-brackets (< >).

[CARD-SELECT-DIR]
<l | > Lv2

HseEL AMKDIREDELAVIEW

o Root directory Sub-directory (level 2) Sub-directory (level 3)

—__ Lv1 | Lv2 Lv3

- T

(¢ <050601.BAK> — . >

- @@ Direct In the above example,

) 4 <blrectory name> / this directory is specified
=) as the save destination.

®

*

8 &

—_

5. <> <Directory name> <_><

-

[7,]

v

"File name |®® : <D|recfry name> :

<Directory name> <. > C

@ : C i <Directory name> | <D|rectory name> 1
® : <Directory name> E

H
"File name" 1 "File name"
\

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

« Directory names are enclosed in angle-brackets (< >).
« File names are enclosed in quotation marks (" ").
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step@ Assign a name to the file.

Step 9

Enter a file name of up to 8 characters
(albhanumeric characters, underscores
(_ ). and hyphens ( - ) are permitteq),
then press @ (File extensions are
automatically added, and need not be
entered.)

The character input procedure is
described below.

(Character input procedure)

Select the desired characters from the
character string displayed on the screen's
3rd line. Numerical values and hyphens

[CARD-SAVE]

. ALL

ABCDEFGHI JKLMNOPQRST

Hkeyin

can be entered directly from the number
keys.

To select characters from the screen's 3rd
line character string, use the left/right

(@@) cursor keys to move the cursor in
I-character units, or use the up/down

[CARD-SAVE]

= SR1-X-1 . ALL
FGHI JKLMNOPQRSTUVWXY

Hkeyin

(@@) cursor keys to move the cursor in
10-character units.

When the cursor is positioned aft the
desired character, press (keyin). After
entering the name, press &.

Press [ F1 |(yes) to save the data. (
To cancel saving the data, press (no).

A "saving..." message appears during the
save operation, and a "save complete” L

[CARD-SAVE]
save OK ?

Hyes Hno

message then appears when the

r

operation is complete.

\

[CARD—-SAVE]
saving. ..

r

[CARD-SAVE]

save complete

suonesado 13yYy10 a
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suonesado YO E

CAUTION

* If an alarm occurs during save operation, the file being written is deleted
without being destroyed.

* |If connection with the controller is severed or the SD memory card is ejected
during save operation, the file will be destroyed.

* Since the HPB uses FAT for file management which is usually used on Windows
PC, non-contiguous files are created after repeatedly saving and deleting files,
possibly reducing the file access speed. If this occurs, back up all files to a
Windows PC and then copy only the required files.

\ 7/
~(n)-NOTE
Data is saved in ASCII format and so can be used with the POPCOM support software.

I

10.10.3 Loading SD memory card data to the controller

stepT Insert an SD memory card into the

HPB.
step Press (SYS) on the initial menu [ IMENU] )
screen. select menu

The SYS (system) mode screen appears.
e ) PP HeD I THOPRTHESYS HEMON

\

stepd3 Press (B.UP). [ [SYs] )
The screen changes to the data backup select menu
mode.

HPRM HB. UPBINITHnext

stepd  Press (CARD). [ [SYS—B. UP] )
The screen changes to the memory card select menu
mode.

HCARDHFROM

stp® Press[r2 | (LOAD). [ [SYS—B. UP=CARD] ]

select menu

HSAVEALOADHL I ST
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step® Specify the file to be loaded. M )
e Specifying a file in the root directory:

Use the up/down ( @@) cursor keys
to display the file to be loaded, then

press (SEL) or &.

[CARD-SEELECT- FILE]

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

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

(2) (4)
(1) File names are enclosed in quotation marks (" ).
(2) Indicates the date and time (no "secs." display).

(3) "Lv" denotes the directory hierarchy level.
("Lv1" denotes the root directory.)

(4) Indicates the file size (in Kbyte units).
e Specifying a file in a directory (sub- M
directory) other than the root directory:

Use the cursor keys ( @@@@) to

display the file to be loaded, then press

(SEL) or &.

()
(1) Directory names are enclosed in
angle-brackets (< >).

(2) Indicates the date and time (no "secs." display).

[CARD-SELECT-=FILE]
& | > Lv?2

lBseL AMKD IREADELAVIEW

[CARD-SELECT-FILE]

"SR1-X-1 . ALL’ Lv2
050601 1300 4K
HBseEL AvKD IREDELBVIEW O
=
=2
Root directory Sub-directory (level 2) Sub-directory (level 3) 2
LV1 | Lv2 Lv3 (=)
' =]
<050601.BAK> — > \ ®
4 @@ "SR1-X-1.ALL" < N
=
=
-
w

&
O

v

<Directory name>

%
O

"File name"

O

&

<Directory name>

I@

<Directory name>
o

I~ In the above example,
this file is specified for

‘J@_’

¢ —> <. >

'
. <Directory name>
'
'
1 <Directory name>
'

:
F|Ie name"

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

loading.

[

. .
+ "File name"

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

« Directory names are enclosed in angle-brackets (< >).
« File names are enclosed in quotation marks (" ").
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stepd Specify the data to be loaded. [CARD—LOAD]
» To load program data, press select menu
(PGM).
e To load point data, press (PNT). fipGv APNT HPRM HALL
» To load parameter data, press
(PRM).
e TJo load all data (program, point,
parameter data), press (ALL).
step@ Check the message. [CARD—-LOAD]
* An overwrite confirmation message program data
appears only when (PGM) or[ 2 ] over write ?
(PNT) was selected in step 7. HByes HBno
* Press (ves) to retain program and
point data which is not redundant.
* Press (no) to initialize all controller
data and then load the new data.
* If[ F4 | (ALL) was selected in step 7, the
controller's program and point data
are initialized, and a load confirmation
message then appears.
stepD  Press (yes) to load the data. [ [CARD-LOAD] )
To cancel loading the data, press program data
(no). load OK ?
Hyes Hno
O A "/oo'ding'..." message appears while the [CARD-LOAD]
- data is being loaded, and a "load loadingl || 78%
g complete" message then appears when
- loading is completed.
% \ 7
® [CARD-LOAD]
*
Q
= load complete
=
= \ Vv,
W
CAUTION

 Data is not loaded if the initializing processing fails in step 8. If an error occurs
during data loading, the data that was loaded up to the point the error
occurred remains in the controller because initialization was performed before
loading the data.

* Do not eject the SD memory card during data loading.

* Since the HPB uses a FAT for file management which is usually used on Windows
PC, non-contiguous files are created after repeatedly saving and deleting files,
possibly reducing the file access speed. If this occurs, back up all files to a
Windows PC and then copy only the required files.

+|If incorrect robot data is loaded to the SR1-X or SR1-P, this may impair robot
controller performance and may also cause failures or malfunctions or errors, so
use caution.
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10.10.4 Creating directories on the SD memory card

Step 1

Stepz

Step3

Step4

Step5

Step6

Insert an SD memory card into the
HPB.

Press (SYS) on the initial menu
screen.
The SYS (system) mode screen appears.

Press (B.UP).

The screen changes fo the data backup
mode.

Press (CARD).

The screen changes to the memory card
mode.

Press (LIST).

Specify the location where the
directory is to be created.

Display the hierarchy level where the
directory is to be created, then press
(MKDIR). Below is the procedure for
displaying the hierarchy level to create
the directory.

e Creating a directory in the root
directory:

*

A "root directory" is the highest level
directory in the hierarchy.

* An "empty" message appears if there
are no files in the SD memory card.

( N

[MENU]

select menu

HED I THOPRTHSYS BEAMON

\

( N

[SYS]

select menu

drPRrRvM BAB. UPBINITHnext

( N

[SYS—B. UP]
select menu

HCARDHAFROM

( N

[SYS—-B. UP—-CARD]
select menu

HSAVEALOADHL IST

[CARD-LIST]
" SR1-X e LT
050601 1234 4K
HVKD IRADELHEVIEW

suonesado 13Yy10 a

(1) "Lv" denotes the directory hierarchy level.
("Lv1" denotes the root directory.)
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e Creating a directory in a directory (
(subdirectory) other than the root
directory:

[CARD-L I ST]

<050601 . BAK> Lvi1
050601 1234
LMKDIRDELVIEW

Use the cursor keys (@@@@) to [ [CARD-LISTI]

specify the hierarchy level where the aa! > Lv2
directory is to be created.

AEvMKD IRADELEV I EW

Root directory Sub-directory (level 2) Sub-directory (level 3)
LV1 | Lv2 Lv3
1

<050601.BAK> < > In the above example,

A @@ <Directory name> / a directory is being

I @ |e| created here.
@ <Directory name> ————>__ > Ty
"File name" u@@ : <Directory name>
v E I

<Directory name> — > <. > N H C
@ @@ E <Directory name> <Directory name>

H
H
\ ;
! .
H
® ' <Directory name>
H

.................
'

"File name" \ "File name"
S

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

« Directory names are enclosed in angle-brackets (< >).
* File names are enclosed in quotation marks (" ").

suonesado 13Yy10
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Step 7

Step8

CAUTION

Assign a name to the directory.
Enter a file name of up to 8 characters
(albhanumeric characters, underscores
(_ ). and hyphens ( - ) are permitteq),
then press &.

A 8.3 file format is used (maximum
8-character string and maximum
3-character string).

The character input procedure is
described below.

(Character input procedure)

Select the desired characters from the
character string displayed on the screen's
3rd line. Numerical values and hyphens
can also be entered directly from the
number keys.

To select characters from the screen's 3rd
line character string, use the left/right
(@@) cursor keys to move the cursor in
I-character units, or use the up/down
(@@) cursor keys to move the cursor in

10-character units.
When the cursor is positioned aft the

desired character, press (keyin). After
entering the name, press &.

Press (yes) to create the directory.
To cancel creating the directory, press
(no).

When the operation is complete, the
screen returns to step 6.

Chapter 10 Other operations

7

\

[CARD-L I ST]

ABCDEFGHI JKLMNOPQRST
Hkeyin

S

7

\

[CARD-L I ST]

050601-1. BAK
ABCDEFGHI JKLMNOPQRST
Hkeyin

J

[CARD—-L I ST]
create ?

Hyves HAno

When naming the directory, names that already exist in the same directory
cannot be used.

'/
(m)-NOTE
A directory hierarchy level down to level 8 (Lv1 to Lv8) can be selected as the directory

=

creation level.

suonesado 13yYy10 a
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10.10.5 Deleting files and directories from the SD memory card

suonesado 13Yy10 E

Step 1

Stepz

Step3

Step4

Step5

Step6

Step 7

Insert an SD memory card into the
HPB.

Press (SYS) on the initial menu
screen.

The SYS (system) mode screen appears.

Press (B.UP).

The screen changes fo the data backup
mode.

Press (CARD).

The screen changes fo the memory card
mode.

Press (LIST).

Select the file or directory to be
deleted.

Use the cursor keys ( @@@@) to

display the file or directory to be deleted,
then press (DEL).

(A directory cannot be deleted if it
contains subdirectories and files. Always
first delete the directories and files in the
order from the lower hierarchy levels.)

Press (yes) to delete the file or
directory.
To cancel the deletion, press (no).

When the deletion is compete, the screen
returns to step 6.

——H10-32

[ IMENUI

select menu

HED I TAOPRTHSYS HEAMON

\

([ [sys]

select menu

lBrRrRM BAB. UPBINI THnext

( N

[SYS—B. UP]
select menu

HCARDHFROM

[SYS—B. UP-CARD]
select menu

HBSAVERLOADHEL IST

\ S

[CARD-LIST]
NEENEEERNRNEEE] Lv?2
050601 1300 4K

AvMKD IRADELEV I EW

[CARD-L I ST]
delete ?

Hyes Hno




CAUTION

A directory cannot be deleted if it contains subdirectories and files. Always first
delete the directories and files in the order from the lower hierarchy levels.)

* Data is not loaded if the initializing processing fails in step 8. If an error occurs
during data loading, the data that was loaded up to the point the error
occurred remains in the controller because initialization was performed before

loading the data.

* System files and hidden files are displayed, but cannot be deleted. Likewise,

read-only files cannot be deleted.

* Since the HPB uses a FAT for file management which is usually used on Windows
PC, non-contiguous files are created after repeatedly saving and deleting files,
possibly reducing the file access speed. If this occurs, back up all files to a
Windows PC and then copy only the required files.

10.10.6 Displaying SD memory card file content

Step 1

Stepz

Step3

Step4

Step5

Insert an SD memory card into the
HPB.

Press (SYS) on the initial menu
screen.
The SYS (system) mode screen appears.

Press (B.UP).

The screen changes to the data backup
mode.

Press (CARD).

The screen changes to the memory card
mode.

Press (LIST).

[ IMENU]

select menu

HED I THOPRTHSYS BEAMON

\

[ [sys] )

select menu

dBrPRrRM BAB. UPEAINI THnext

[SYS—B. UP]
select menu

HCARDHAFROM

e 1

[SYS—B. UP-CARD]
select menu

HSAVEALOADHL IST

Chapter 10 Other operations
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Chapter 10 Other operations

step® Specify the file with the content to be
displayed.

Use the cursor keys ( @@@@) to

display the file name, then press
(VIEW) to display its content.

stepd Display the file content.

The file content is displayed in ASCII form.
To display it in hexadecimal form, press

(HEX).

To switch from a hexadecimal display to
an ASCII display. press (ASCID).

\

M

.
'

1050601 1300:

............... Aemmmm—

HMKD | RE)ELV EW

) @)
(1) File names are enclosed in quotation marks (" ").
(2) Indicates the date and time (no "secs." display).
(3) Indicates the file size (in Kbyte units).

) @

r

L1 EW] L0
000 R C [ 1 3 . 6
008 | 1] P R MO
(HHEXIJASC | )
[VIEW] 0
000:(53)524[35/B31332E36
008:305D(0DJ0A50524D30

(HHEXBASCI

7

(1) The first character position of the displayed
character string is displayed in hexadecimal
form.

(2) First character position of the displayed
character string (in the above example,
"S" is the 0 character position.)

{}NOTE

by an asterisk (*).

g  In ASCIl form, 0x20 to Ox7E and OxA1 to OxDF are displayed, and all others are expressed
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Step 1

Stepz

Step3

Step4

Press (SYS) on the initial menu
screen.
The SYS (system) mode screen appears.

Enter UTL (utility) mode.

Press (next) to switch the menu
display and then press (UTL).

Press (REC).

Display the error or alarm history.

Press (ALM) to display the alarm
history stored in the SR1 conftroller.

Press (ERR) to display the error history
stored in the SR1 controller.

Chapter 10 Other operations

10.11 Displaying the error and alarm histories

Errors and alarms that have occurred in the past can be checked by displaying their
histories on the HPB screen.
A maximum of 100 errors and alarms are respectively stored.

r

[MENU]

select menu

HED I THOPRTHSYS

\

AMON

[ [sys]

select menu

HsAFEHOPT HUTL

Bnext

r

[SYS-UTL]
select menu

HHDPRHAREC

[SYS-UTL-REC]
select menu

BALM BERR BINF
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Step5

Step6

Check the error or alarm history.
One screen shows the past 4 errors or
alarms in the order from the most recent
one,

Pressing @ or @ scrolls the screen fo the

right or left to make the hidden items
visible.

Pressing @ or @ scrolls through the error
list or alarm list.

The error list shows the following items.
00 :06/07/31,10:20:56 CMU, 62:Interlock
2 2 2 l

@ @ ® @

@ Error number

@ Time the error occurred

3 Movement command mode
immediately before the error occurred

CMU : HPB or RS-232C control

PIO . Parallel I/O control
SIO . Serial I/O control
WIO . Remote command control

@ Error description
See Chapter 7, "Message lists" in the
"SR1 User's Manual" section for detailed
information.

The alarm list shows the following items.
00 : 06/07/30,11:52:30 X04:POWER DOWN
l l \2

@® @ ®

@ Alarm number

@ Time the alarm occurred

3 Alarm description
See Chapter 8, "Troubleshooting" in the
"SR1 User's Manual" section for detailed
information.

Press to return to the previous
screen.

—H10-36

00:06/07/31, 10:20:56
01:06/07/28, 17:54:20
02:06/07/25, 17:16:47
03:06/07/25, 09:18:25
00:06/07/30, 11:52:30
Ol 7| 2 JOIBLAOIIAZIAL [718)2]818) 2 1814
02:06/07/24, 12:39:58
0] 13115 (0] [6] 7 [0) i1 7 121 13| M il {51 2 (00 il 12 (O
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10.12 Displaying the alarm information

The position and I/O information when an alarm was issued can be checked.

( )

stepT Press (SYS) on the initial menu [MENU]
screen. select menu

The SYS (system) mode screen appears.
G / PP HED I THOPRTHSYS HEMON

\

step Press (next) to switch the menu [ [sYs] )
display and then press (UTL). select menu

HBSsAFEAOPT BHUTL Bnext

step3 Press (REC). [ [SYS-UTL] )

select menu

HHDPRAREC BT IME

step@  Press [ 2 | (INF). [ [SYS—UTL-REC] )

select menu

HALM HERR BINF

step® Alarm information appears on the (31 :OVERLOAD
screen. MODE : HOLD

. POS :—=7. 45mm
Pressing @ or @ scrolls through the PNT 1
alarm screen. \
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10.13 Setting the clock

stepT Press (SYS) on the initial menu [MENU]
screen. select menu

The SYS (system) mode screen appears.
¢ / PP HED I THOPRTHSYS HEMON

step Press (next) to switch the menu [ [sYs]
display and then press (UTL). select menu

HHDPRAREC BT IME

$tep3 PI‘ESS(TIME). f [SYS—UTL-TIME]
The currently set date and time appear. EEEEEEENNIEEEUHEE
stepd Make the new settings. [ ISYS—UTL-TIME]
Set the date and time with the number 06/07/31 14:40:00
keys and press &. data set ok ? ]
Lﬂyes Ano
stp® Check the new settings and press [ [SYS-UTL-TIME]
(yes). 06/07/31 14:40:00
The newly set date and time are
displayed. L
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Chapter 11 Error and alarm

If the wrong operation or an operation error is detected, the error number and message
appear on the HPB screen. If a problem occurs, the alarm number and message appear.

11. Error and alarm

For a description of the error message and alarm message, see Chapters 7 and 8 in the
"SR1 User's Manual" section.

If an error related to the HPB occurs, only the error message is displayed. (See section
11.1, "HPB error message list" in this chapter.)

The followings are typical error and alarm messages that might appear on the HPB
screen.

B Error message example

Error number — Error message
[EDITI]
select mlenu

43:lcannot find PGM
fdBrpGM HAPNT BHUTL

B Alarm message example

Alarm number — Alarm message

|
[[STEP]

01:]OVERLOAD

B Example of HPB related error message

— Error message

[CARD]
card dletect. ..

lcard write pr
HSAVEALOADHL |

ected

ot
ST

wJeje pue J1o.i] e
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11.1 HPB error message list

When an HPB-related error occurs, only the error message appears. The table below
shows HPB error messages and the action to take.

Message

SI0O error

Meaning

1) HPB was connected while dedicated input was on.
2) No response from controller.
3) Incompatible controller was connected to HPB.

Action

1) Turn off all dedicated inputs when connecting the HPB.
2) Reconnect the HPB or turn off the controller power and back on.

(
(
(
E
(8) Upgrade the HPB version.

Message

card not exist

Meaning

There is no SD memory card.

Action

Insert an SD memory card into the SD memory card slot.

Message

card failed

Meaning

Failed to detect an SD memory card.

Action

* Remove the SD memory card, and then reinsert it.
* Run "chkdsk" at the command prompt on a Windows PC to check the card.

Message

card failed (FAT)

Meaning

SD memory card is not formatted for FAT (12 or 16).

Action

Format the card in FAT (12 or 16) on a Windows PC.
Note: Only FAT (12 or 16) format can be used with HPB.

Message

card full

Meaning

There is no area available on the SD memory card for creating a file.

Action

Delete unneeded files or use a new SD memory card and make a subdirectory.

Message

card empty

Meaning

There are no files or subdirectories on the SD memory card.

Action

Using a Windows PC, check for files or subdirectories.

Message

card write-protected

Meaning

The write-protect switch on the SD memory card is set to write-prohibit.

Action

Set the write-protect switch on the SD memory card to write-permit.

Message

card read error

Meaning

Failed to read the SD memory card.

Iy
q
ﬂ
=
ﬂ
a
-
o.
=
<]
q
3

Action

+ If the SD memory card was removed during LOAD or VIEW, then try to read it again.

« If the SD memory card was removed during SAVE or while making a directory (MKDIR)
or deleting a file/subdirectory (DEL), then its file system is damaged, so quickly run
“chkdsk/f” at the command prompt on a Windows PC to repair it.
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Chapter 11 Error and alarm

Message | card write error

Meaning Failed to write on the SD memory card.

 If the memory card became full during SAVE, then the last file being saved was lost
so delete it, and try writing again after deleting unneeded files or inserting a new SD
memory card.

« If the memory card became full while making a directory (MKDIR), then try writing
again after deleting unneeded files or inserting a new SD memory card.

» If the SD memory card was removed during SAVE or while making a directory (MKDIR)
or deleting a file/subdirectory (DEL), then its file system is damaged, so quickly run
“chkdsk/f” at the command prompt on a Windows PC to repair it.

Action

Message | access denied

The subdirectory itself (<.. >), non-empty subdirectories, and system/hidden/read-only

Meaning | fo5 and directories cannot be deleted.

* To delete (DEL) a subdirectory, first delete the files within the directory.

Action » Check the contents of the directories and files on a Windows PC. If these are system/
hidden/read-only files and directories, then change their attributes.

Message | name already exist

Meaning Name of an already existing file or subdirectory was specified.

Action Specify a different name.

Message | file empty

Meaning File is empty.

Action Use another file.

Message no data loaded

Meaning The specified type of data is not contained in the file.

» Specify another file when loading data (LOAD).

Action + Specify another type of data when loading data (LOAD).

Message cannot access

Meaning Prohibited operation at that access level was attempted

Action Change the access level.

rm
1
1
=
1
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12. Specifications

Chapter 12 Specifications

12.1 HPB specifications

Item

Specification

Basic
specifications

Outer dimensions

W107 x H230 x D53mm (not including strap holder and
emergency stop button)

Weight

6509

Power consumption

5V, 200mA or less

Power supply

DC 12V (supplied from controller)

Cable length 3.5m
Interface RS-232C 1CH (dedicated for communication with controller)
Display Monochrome LCD, 20 chars. x 4 lines
External Operation keys Membrane sheet keys
inputs/outputs Em&rgency Stop Normally closed contact (with lock function)
Auxllllary memory SD memory card (FAT 12/16 format)
device
Ambient operating 0 to +40°C
temperature
General Ambient storage 10 to +65°C

specifications

temperature

Ambient operating
humidity

35 to 85% RH (no condensation)

Noise immunity

Conforms to IEC61000-4-4 level 2

Others

Compatible controllers

Compatible with all controllers where HPB use is possible.
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12.2 Dimensions

B Dimensional outlines
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