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Preface

Thank you for purchasing our product.

For full use of this product safely and properly, please read this document carefully.

This product has been strictly checked and tested prior to its delivery. However, please make sure that this product
operates properly before using it. In case that the product becomes damaged or does not operate as specified in this
document, contact the dealer you purchased from or our sales office.

The English version of this document is the original instruction. All other languages are translations that are based on the
original documentation.

B General terms and conditions of this document

1. Before using this product, or before every starting operation, please confirm the correct functioning and performance
of this product.

2. Contents of this document could be changed without notice.

This document must not be partially or totally copied or revised.

4. All efforts have been made to ensure the accuracy of all information in this document. If there are any questions,
mistakes, or comments in this document, please notify us.

5. Please remind that we assume no liability for any results arising out of operations regardless of the above clauses.

w

B Disclaimer

The applications described in this document are all intended for examples only. The purchase of our products described in
this document shall not be regarded as granting of a license to use our products in the described applications. We do NOT
warrant that we have obtained some intellectual properties, such as patent rights, with respect to such applications, or that
the described application may not infringe any intellectual property rights, such as patent rights, of a third party.

B Trademark

» Windows is a registered trademark or trademark of Microsoft Corporation in the United States and/or other countries.

» Adobe, Adobe Logo, Adobe Acrobat Reader, and Adobe lllustrator are either registered trademarks or trademarks of
Adobe Inc. in the United States and/or other countries.

 All other product names and companies provided in this document are trademarks or registered trademarks of their
respective companies.
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cautions in Handling

To reduce the risk of injury, loss of life, electric shock, fire, malfunction, and damage to equipment or property, always
observe the following safety precautions.

The following symbols are used to classify and describe the level of hazard, injury, and property damage caused when the
denotation is disregarded and improper use is performed.

A DAN G E R Denotes a potential hazard that will result in serious injury or death.

AWARNING Denotes a potential hazard that could result in serious injury or death.
A CAUTI ON Denotes a hazard that could result in minor injury.

The following symbols are used to classify and describe the type of instructions to be observed.

® This symbol is used to alert users to a specific operating procedure that must not be performed.
This symbols is used to alert users to a specific operating procedure that must be followed in order to
operate the unit safely.

A This symbols is used to alert users to a specific operating procedure that must be performed carefully.

/\ DANGER

* Never look at laser beam directly, through lens or
through any other optical components. Laser beam
radiation into the eye causes blindness or serious
damage to the eye.

® Not only the direct beam of laser, but also diffused

reflected beam is harmful.

» Never touch laser beam and avoid human skin, clothing and any other flammable
object from laser beam exposure directly.
® Burning into deep skin might result and there is a risk of fire.

Set protective enclosure with proper reflectance, durability and thermal resistance to enclose the laser
o radiation area without leakage. This laser is highly collimated and the laser energy density is high even at
the distance.
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/N\ WARNING

Do not use this product anywhere where fire is strictly prohibited, near inflammable gas, objects or
organic solvents such as thinner or gasoline, or in dusty place. There is a risk of fire.

Do not use this product except for water-resistant part in wet place. In addition, never conduct wiring or
maintenance work with wet hands or when the product surface is wet. Otherwise, electric shock and/or
malfunction may result.

Never disassemble the product.
Doing so may cause exposure to the laser beam or electric shock.

Do not insert hands or objects between the gaps of the exhaust port or intake port. There is a risk of
electrical shock or injury.

Be careful neither to give strong power to the fiber cable nor to nip it for installation. Do not install the
product to the systems that give excessive load acts on the fiber cable. If the fiber cable is damaged, laser
beam comes out from the cable and it may cause laser exposures.

Take laser protection measures required to use Class 4 laser products subject to the local laws and
regulations of the country or region in which this laser product is used.

To protect the operators' eyes, make it mandatory to wear goggles against laser beam
within the laser controlled area. The protective goggles can momentarily protect the
eyes against the scattered beam. Never look at the direct beam or reflected beam
even when you are wearing the protective goggles.

Set a workpiece fixing jig and terminating object of the laser beam with a flame-resistant material which has
low reflectivity, in case of the radiation of the direct laser beam. Do not use the resin or specular objects for
a workpiece stand and terminating object.

Construct an interlock systems such as a function to stop laser radiation for the maintenance door of the
protective enclosure.

After power supply of the laser system is turned off, laser safety manager must remove the key and keep
it.

Be sure to connect the head to the exclusive controller. It will cause exposure of laser beam and a failure
if it connects with any equipment other than the exclusive controller.

Read all guides and manuals thoroughly, and do not operate, install and connect the laser system with
any other methods except the instructions provided in the manuals. If the product is used in a manner not
specified by the instruction, the safety protection and functions provided by the device may be impaired
and may cause injury, electrical shock or exposure of laser beam.

Prior to wiring, cable connecting, and/or maintenance work, ensure that all the power switches are turned
off. Otherwise, electrical shock may result.

The wiring and maintenance must be conducted by the electrical engineers or under their supervision.
Incorrect work may cause electrical shock.

e e & O OO & &0V OO

Connect ground wire before using. A failure or electrical leakage that occurs when the unit is not properly
grounded may result in electric shock.
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/N\ WARNING

» Perform regular maintenance (cleaning, parts replacement) on this product. Using the product with dust
or dirt may cause a fire or electric shock.

» Remove the dust and/or gas which may be generated during the laser radiation with dust collector or
exhauster. Use an appropriate dust collector or exhauster for dust or gas generated.
Depending on the material of the objects, harmful dust and/or gas to the human body and the laser
system may be generated.

» For a nozzle of a dust collector or exhauster, use a flame-resistant material which has low reflectivity. Do
not place a nozzle in the path of the laser beam.

Dust collector

X

Protective
enclosure

£

* When using the assist gas for laser processing, take safety precautions to protect operators from
exposure, ignition, toxic effect, excess or lack of oxygen.

» To carry this product, wear the non-slip gloves and safety shoes. Hold the product with both hands. Do
not hold the cables or connectors at carrying.

» To carry this product, do not hold the cut edges of metal parts, the protrusions or corners of the product
body. It may cause injury.

» Carry the controller unit with two persons. Lifting or carrying without assistance may cause of injury.

« Install this product in the stable place without vibration and shock.

 In case it falls down, it may cause injury.

Head Controller
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The following are safety precautions when using the touch panel console.

/N\ WARNING

O

Never conduct wiring or maintenance work with wet hands or when the product surface is wet. Otherwise,
electric shock and/or malfunction may result.

/N\ CAUTION

Do not dismantle or remodel the product. It could lead to excessive exothermic heat or smoke generation.

Since the touch panel is made of glass, care should be taken so that a hard object may not hit it or an
excessive force should not be applied. Do not fall the product from a high place because there is a danger
of the glass breaking and causing an injury.

O
N
N

Do not press more than one point on the touch panel at a time. A switch located in the middle of the plural
points pressed (that was not meant to be pressed) will be activated. It could lead to a damage to the facility
or an accident.
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How to Read this Document

B Symbol description

¥ Notice * “Notice” denotes any instructions or precautions for using this product. To prevent the damage or
= malfunction of the product, observe these precautions fully.

L2 Reference » “Reference” denotes any hints for operation, detail explanations, or references.

B Target model

This document is subject to the following laser welding machine models.

In this document, this product is called “laser welding machine”.

If the setting contents or specifications vary by models, the target models are specified in the text.
In the text, multiple models may be described collectively, as shown in the table below.

Please remind that the illustration and the screen image may vary with the model.

Target model Description in the text

VL-W1500-N VL-W1 Series

VL-W1506-N

VL-W1AO00-N
VL-W1A06-N

B Type of manuals

For this product, the following manuals are prepared. Read each manual and operate this product correctly and safely.
Save the manuals for future use.

Laser Safety Guide

This manual describes the items required for using the laser product correctly and safely. All users shall be required for
reading this manual.

Setup/Maintenance Guide

This manual describes the items required for introduction and installation of this product as well as for the maintenance
work.

» Product specifications, external dimensions

« Installation and connection method

+ Signal details, 1/0 rating, and timing chart when I/O is used for control

* Maintenance details

Operation Manual

This manual describes the procedure and method to operate this product, and the screen operations to set the laser
processing data and conditions.

Serial Communication Command Guide

This manual describes the communication commands to control this product externally using the serial communication
(RS-232C). It describes the communication conditions, communication data formats, communication commands, and
the control samples.

Mainly the machine builder and system integrator shall be required for reading this manual.

O Reference)

» The PDF data of each manual is included on an attached CD-ROM *“Laser Processing Utility _VL-W1".
» To read the PDF manual, Adobe Reader of Adobe Systems Incorporated is required.
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1 Preparation of Command
Control




1-1 Operation by External Devices

1-1-1 Operation method using external control device

To control the laser welding machine VL-W1 series with the external control device, the following connecting methods are
applicable:

[External control using I/O : Remote mode operation ]

Controls the laser welding machine from external devices such as PLC using various 1/O signals loaded into the laser

welding machine.
For details, refer to “Setup/Maintenance Guide”.

1/0O terminal block
1/0 connector

[External control by serial communication commands (RS-232C) : Remote mode operation ]

Use the RS-232C interface for controlling the laser welding machine from an external device such as PLC using
communication commands.

External control device

O Reference)

« |tis available to the external control combining I/O, and serial communication commands.
» To input lasing trigger with 1/0O and configure other settings with a screen operation manually, use Run mode. For details,

refer to “Setup/Maintenance Guide”.
» For the communication details to monitor the laser power at lasing, refer to “Setup/Maintenance Guide”.
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1-1-2 Operation procedure with external control

B Operation example when controlling the laser welding machine from external control
devices such as PLC

[Turn ON key switch of laser welding machine controller ]
[Remote mode ON ]
l Refer to “1-2-3 Remote mode settings” (P.18). J

I
v v

[ /O control Control by serial communication ]
commands
[Select file ]
[Laser power supply (Laser pumping) ON ]
; about 15 seconds
[Open shutter ] Control by using I/0O or
* communication commands
[Confirm READY OUT is ON. ]
l The device is ready for receiving the laser radiation starting signal (trigger). J
[Lasing trigger input ON ]
[ Laser radiation ]
QO Reference )

« Itis available to the external control combining I/O, and serial communication commands.
+ Configure the environment setting on the I/O communication in advance before using external control. Refer to “1-2
Before External Control” (P.14).
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1-2 Before External Control

The following settings are required before the external control by using I/O or communication commands.

B Setting flow to start external control

14

[DIP switch setting

» DIP switch No. 2: Select control method, 1/0O or command for some specific operations.
» DIP switch No. 5 and No. 6: Select setting method of remote mode.

Refer to “1-2-1 DIP switch setting” (P.15).

[Turn ON laser welding machine

v

Communication environment setting

Set I/0 and communication conditions in the environment setting screen.
Refer to “1-2-2 Communication condition setting” (P.17).

Y

Remote mode ON

Refer to “1-2-3 Remote mode settings” (P.18).

I
v v

Control by serial communication

1/O control
commands
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1-2-1 DIP switch setting

Set the operational options for the external control with the DIP switch equipped on the controller rear side.

O Reference)

» The initial setting of all DIP switches is OFF.
» Turn OFF the power at DIP switch setting.
» For the details on DIP switch, refer to “Setup/Maintenance Guide”.

1. Turn OFF the power of laser welding machine.

2. Remove the DIP switch cover on the rear of ~

the controller.

VL-W1500-N, VL-W1506-N

VL-W1AOQ0-N, VL-W1A06-N

Rear of controller

3. With DIP switch No. 2, select the control method, 1/0 or command
for some specific operations.

DIP switch No. 2

Control method for specific operations

ON

Control by serial communication commands for the
following operations

» Laser pumping (LSR)

» Shutter open/close (SHT)

* Guide laser (GID)

* Laser radiation for measurement (SPT)

OFF (initial setting)

Control by I/O for the following operations
» Laser power supply (Laser pumping)

» Shutter open/close

» Guide laser radiation

4. With DIP switch No.

mode.

5, select the setting method of the remote

def LN L]
il &

DIP switch No. 5

Setting method of remote mode

ON

Use the input signal of X5 “REMOTE IN” on I/O terminal.

= [
5o [
co
& [
<l
©» [
=
o

OFF (initial setting)

Use the remote switch on the front of the controller.

O Reference)

* When DIP switch No. 5 is ON, the remote switch on the controller is not available.

ME-VLWIN-SR-2
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5. When DIP switch No. 5 is OFF, select the remote mode state at
powered ON with DIP switch No. 6.

= [
0>
e [
& [
< [
~ [
e [

DIP switch No. 6 Remote mode state at powered ON
ON Starts up with remote mode ON
OFF (initial setting) Starts up with remote mode OFF

O Reference)

* When DIP switch No. 5 is ON, keep DIP switch No. 6 OFF.
* When DIP switch No. 6 is ON, “X5: REMOTE IN” signal on I/O terminal is not available.

« If the DIP switch No. 5 or No. 6 is set to on, construct a manual resetting

AWARNING o system to re-pump the laser when the laser pumping is turned to off due to an

emergency stop or an interlock.
6. Install the DIP switch cover to the controller.
¥ Notice

* A plastic cover is installed on the DIP switch. Install this cover always to avoid the dust penetration to the controller.

7. Turn ON the power of laser welding machine.
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1-2-2 Communication condition setting

To control the laser welding machine by using 1/0O or communication commands, configure the following items in advance

on the environment setting screen.

1. Select the screen mode to “Set”.

2. Click “Environment” on the right menu and click

“I/0, Com.”.

Laser Walding Machine — Environment satting

System

1/0, Con. Reserved
140

One-shot output time| 40 [ms] [ Detect trig. warning (EBOD)

R5-232C

Baud rate 5800  hps  Data lensth| 8 bit Farity |None

Stop bits|l  hit Delimit [GR I~ Check sum
Touch pane\‘ System info

Language

Manual

i

Hode

" Run

& Set .
Home

Drawings

File option

File

R

Data mst.

Haintenance

B

3. To use /O signals, configure the following output conditions:

/0
One-shot output time| 40 [ns]

* One-shot output time:

¥ Detect trig. warning (EB00)

Sets the output duration for some signals such as LASING END OUT (Y8) and SET OK OUT (No.36).
Setting range: 20 ms to 510 ms (initial value is 40 ms)

» Detect trigger warning (E800)

Configure if you will output (ON) or will not output (OFF) the warning for the invalid trigger. With enabling this setting,
the warning is output when the trigger that cannot be accepted is input while the shutter is opened. (Initial setting:

Enabled)

4. When using serial communication commands, set the RS-232C communication conditions.

Configure the communication conditions of the laser welding machine corresponding to the external control device.

RE-232C

Baud rate 2600 bps

Stop bits{1  hit

O Reference)

Data length|8 hit

Delimit JCR

Parity |MNone

I~ Check sum

» The laser welding machine can be controlled by I/O and communication commands combined.
» The parameters on the environment setting screen are applied to the laser welding machine directly without saving.
» Specify the “Flow control” to “None” at the communication port settings of the external control device.

ME-VLWIN-SR-2

17



1-2-3 Remote mode settings

To control the laser welding machine externally using I/O or serial communication commands, set the operation mode to
the remote mode with one of the following methods.
Select the method to switch to the remote mode by setting the DIP switch on the rear side of the controller.

[Use the remote switch on the front of the controller.

Turn ON the remote mode switch on the front of the controller.

@ 1 28458 6 ¢
Turn OFF the DIP switch No. 5.
Refer to “1-2-1 DIP switch setting” (P.15).
@/

[Use input signal of X5 “REMOTE IN” on I/O terminal.

Turn ON REMOTE IN (X5) of the 1/0 terminal on the rear of the controller.

—]
I
1 28 48 6 7

e

Turn ON the DIP switch No. 5.
Refer to “1-2-1 DIP switch setting” (P.15).

O Reference)

< When DIP switch No. 5 is ON, the remote switch on the controller is not available.

[Start the laser welding machine in the remote mode

)

The laser welding machine starts up always in the remote mode state. Use the remote mode switch button of the controller
for releasing and resetting the remote mode.

| —|
[ bl
JEERAWAER
QPQWER 1 28 4806 7 &
CEAIEN
Y~z
2 Turn OFF the DIP switch No. 5 and turn ON the DIP
\ switch No. 6.
Refer to “1-2-1 DIP switch setting” (P.15).
-

O Reference)

* When DIP switch No. 6 is ON, “X5: REMOTE IN” signal on I/O terminal is not available.
* The remote switch on the controller is available when DIP switch No. 6 is ON.
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1-3 Serial Communication Interfaces

This product has the following serial communication interfaces on the rear side of the controller.

@ @
mrs = .
T il I i

monitoring

VL-W1500-N, VL-W1506-N VL-W1AOQ0-N, VL-W1A06-N
No. | ltem Description
@ | RS-232C port for external Interfaces to control the laser welding machine by using serial communication
control commands.
@ | RESERVE Reserved port
® | RS-232C port for power Interface to monitor the laser power at lasing with a serial communication

data.
For the details of power monitoring, refer to “Setup/Maintenance Guide”.

ME-VLWIN-SR-2
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1-4 RS-232C for External Control

O Reference)

» For the details of RS-232C for power monitoring, refer to “Setup/Maintenance Guide”.

1-4-1 Interface specifications and connection

To execute command communication control with RS-232C, connect the RS-232C port on the rear of the controller to the

external control device.

Rear of controller

On the laser welding machine
controller side

RS-232C Port
(male)

Connector position

Connector specifications

Model

Manufacturer name

On the laser
welding machine
side

D-sub 9-pin, male
Screw type: No.4-40UNC inch
screw, female

User side

D-sub 9-pin, female
Screw type: No.4-40UNC inch
screw, male

Recommended connector
17JE-13090-02(D1)A

Recommended connector cover
17JE-09H-1C4-CF

or

17JE-09H-1C-CF

DDK Ltd.

B Signals of RS-232C connector

Terminal No.  Signal Description

1 Reserve Do not connect anything.

2 RxD (RD) Receiving data: Connect TxD (SD) of the external control device

3 TxD (SD) Transmission data: Connect RxD (RD) of the external control device
4 Reserve Do not connect anything.

5 GND (SG) Signal ground: Connect GND (SG) of the external control device

6 Reserve Do not connect anything.

7

8

9

O Reference)

» To connect RS-232C terminal without using a commercially available RS-232C cable, connect only 3 signals of RxD,

TxD and GND and do not use other signals on the laser welding machine side.

20
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B Connecting to external control devices

» To connect the laser welding machine to the PC for control, use a commercially available RS-232C cross cable.
» In case of connecting to PLC, a type of the cable (straight or cross) differs depending on a manufacturer or a model.

Please follow the PLC manual.

» To connect RS-232C terminal without using a commercially available RS-232C cable, connect only 3 signals of RxD,

TxD and GND and do not use other signals on the laser welding machine side.
* You may need a signal line connection (loop back line) other than RxD, TxD, or GND on the external control device side

depending on the specifications of the external control device. Read the instruction manual of the external control device

and connect it appropriately.

Connection example

Laser welding machine

1

RS-232C connector

J

r—| External controller l“

Terminal No.| Signal Cross cable Signal |Terminal No.

2 RxD >< RxD

3 TxD TxD
5 GND GND
DCD

DTR
DSR
RTS
CTS

XN | [N W(IN

* The loop back wiring on the external control device side shown in the above figure is just an example. The wiring method

varies depending on the specifications of each external control device. Read the instruction manual of the external

control device and connect it appropriately.

1-4-2 Communication conditions

ltem

RS-232C communication conditions

Synchro system

Start-stop method

Communication

Full-duplex transmission

Baud rate 1200 /2400 /4800 /9600 / 19200 / 38400 bps (initial setting: 9600 bps)
Data length 8-bit fixed

Parity None / Even / Odd (initial setting: None)

Stop bits 1-bit / 2-bit (initial setting: 1-bit)

Flow control None

Check sum OFF / ON (initial setting: OFF)

Delimiter CR/CR + LF (initial setting: CR)

Start code  Setting request, Reading request, Reading response: STX

* Normal response: ACK
* Abnormal response: NAK

Reception timer

Timeout monitoring ON (10 sec.)

O Reference)

» For the details of the setting method of communication conditions, refer to “1-2-2 Communication condition setting”

(PA7).

ME-VLWIN-SR-2
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2 Communication Control
Basics




2-1 Communication Data Types

To control this product by communication commands, the external device transmits request data to the laser welding
machine.
After the laser welding machine receives request data, it transmits the response data to the external device.

2-1-1 Request data

The request data is sent from the external device to the laser welding machine. The following types are applicable to the
request data.

B Setting request

Request data to modify or create the laser welding machine data or to control the laser welding machine operations.

B Readout request

Request data to read out the status or setting data of the laser welding machine.

2-1-2 Response data

The response data is sent from the laser welding machine to the external device. The following types are applicable to the
response data:

B Response for normal receiving

Response data transmitted when the setting request data were received normally.

The response data for normal receiving will be transmitted when the laser welding machine processing has been completed

for some of the command types.

B Response for readout

Response data to transmit the readout content for the readout request data.

B Response for abnormal receiving

Response data to transmit when the request data are not acceptable.

ME-VLWIN-SR-2
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2-2 Communication Sequence

The communication sequence of this product consists of the sequence where the laser welding machine transmits the
response data for the (command) data requested from external devices.

As an exception, the laser welding machine transmits the response data automatically if you have set the response
permission of the lasing end verification (MST) command.

B Reception timeout

The time-out duration of this product is set to 10 seconds from receiving the telegraphic message from the head till the end
transmitted from the external device.

If a reception timeout occurs, the telegraphic message transmitted will be discarded and the laser welding machine will not
transmit the response data.

To resume the communication, transmit the correct telegraphic message once again.

B Communication sequence of setting/readout request data

When the requested data was received normally from the external device, the laser welding machine transmits response
data for normal receiving to the setting request data and transmits readout data to the readout request data.

After sending the command, confirm the response data from the laser welding machine. Do not send the next command
before receiving the response.

External device Laser welding machine

Command (setting request data)

Send > Receive
Response for normal receiving (ACK
Receive < P 9 ) Send
Command (readout request data) )
Send > Receive
Response data for readout
Receive < P . Send

B Communication sequence when the request data cannot be accepted

When the request data transmitted from the external device to the laser welding machine are not acceptable, the laser
welding machine transmits response data for abnormal receiving.

External device Laser welding machine

Command (setting/readout request data) )
Send > Receive

Response for abnormal receiving (NAK)

Receive Send

<
<

24
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B Communication sequence when the lasing end verification (MST) command response is enabled

The laser welding machine transmits the response data automatically upon completing the lasing operation with the
response permission setting of the lasing end verification (MST) command.

This response data indicate that the lasing operation completed normally or ended abnormally by an error.

For more information on this command, refer to “3-3-9 Lasing end verification: MST” (P.52).

* When the response permission of the lasing end verification (MST) command is set

External device Laser welding machine
Lasing end verification command
(Response permission specified)

\/

Response for normal receiving (ACK)

A

Shutter (open) command

\

Response for normal receiving (ACK)

A

Lasing trigger command

\

Send the next request P Response for normal receiving (ACK)

command after - Lasing operation
confirming the lasing Lasing status response (lasing completed normally)

completed with MST <

response.

Lasing trigger command

\

Response for normal receiving (ACK)

A

An alarm or a warning

Lasing status response (abnormal end by an error)
occurred

or
Error response (before trigger acceptance)

<«

Shutter (close) command

\

Response for normal receiving (ACK)

» When the response permission of the lasing end verification (MST) command is not set
External device Laser welding machine

Lasing trigger command

\/

Response for normal receiving (ACK)

A

Check the laser welding
machine status when

Status checking command appropriate.
Send the next request Status readout response
command after confirming (Lasing in progress/ trigger ready OFF)

A

the lasing completed with

STS response.
Status checking command

\/

Status readout response
(Non-lasing state/ trigger ready ON)

A

Lasing trigger command

\ /

Response for normal receiving (ACK)

A

ME-VLWIN-SR-2
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2-3 Communication Data Format

Use the ASCII code basically and the shift JIS code partially for the communication data when controlling the laser welding
machine by external device. The characters enclosed with double quotation marks (* ") in the description below indicate
the ASCII code. In addition, the characters enclosed with [ ] indicate the control codes. When using the shift JIS code, it is

described in each case.

O Reference)

» For the serial communication details to monitor the laser power at lasing, refer to “Setup/Maintenance Guide”.

2-3-1 Data format basics

B Basic data format

Head End
Start code Command *1 Sub . Data defined per data and Check sum Delimiter
command *1 command type
1-byte 3-byte 1-byte 2-byte 1-byte
or N/A or 2-byte
ltem Description
Start code A start code is a code to identify the data head.

Depending on the data type, the start code is fixed as follows:

» Setting request, Readout request, Response for readout: [STX] 02(HEX)
* Normal response: [ACK] 06(HEX)

« Abnormal response: [NAK] 15(HEX)

Command *1 The alphabetical characters consisting of three characters (3-byte) representing the control

contents.
For command types and description, refer to “3-1 Command List” (P.40).

Sub command *1 One-byte alphabetic character representing the communication data type.
The sub command is fixed to the following alphabetic characters:

» Setting request data: “S”

* Readout request data: “R”

» Response data for readout: “A”

Check sum Check sum is the value to detect an error during data communication.
You can enable or disable the check sum. It is disabled in the initial settings.

Delimiter Delimiter is a code to identify the end of data.
» Select either [CR]: 0D (HEX) or [CR][LF]: ODOA (HEX).

*1 . Added to Setting request data, Readout request data and Response data for readout only.

O Reference)

» Set Check sum and Delimiter on the “environment setting” screen. Refer to “1-2-2 Communication condition setting”

(PA7).
* There is no separating character among the each terms.
* When using the external device set by 2-byte, [NUL]: 00(HEX) can be used. Add [NUL] before the start code or after the

delimiter.
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B How to calculate the check sum

Convert the data from the start code to those before the check sum into the hexadecimal values according to the ASCII
code table and add them all together.
When two-byte characters are in the data, convert them into the hexadecimal values according to the shift JIS code.

Check sum is the value calculated by converting the lower one-byte of the total value into two characters in the ASCII code.

Calculation example

» Calculating the check sum of the following setting request data

Start code Command Sub command ?LaatzeerX[?or:vpek;: Check Delimiter
STX LPW S “042 57 sum CR
02 4C 50 57 53 3034 32 2E 35 34 31 0D (HEX)

» Convert the start code to the end of data into hexadecimal values and add them all together. Include the start code for
the addition.

02 +4C + 50 + 57 + 53 + 30 + 34 + 32 + 2E + 35 = 241 (HEX)
* “41”, which is the lower one-byte (lower two-digit) characters of 241 (HEX), is converted to 34 31 (HEX) in the two-
character ASCII code.

2-3-2 Request data

Request data in the following format will be transmitted when you control the laser welding machine from the external

device.

B Setting request data format

Request data to modify or create the laser welding machine data or to control the laser welding machine operations.
The start code is [STX]: 02(HEX).
The sub command is “S”.

Start code Command Sub csrr:mand Variable-length data or fixed-length Check sum Delimiter
[STX] S data
1-byte 3-byte 1-byte The maximum data length is defined 2-byte 1-byte
per command or N/A or 2-byte
B Readout request data format
Request data to read out the status or setting data of the laser welding machine.
The start code is [STX]: 02(HEX).
The sub command is “R”.
Start code Command Sub c‘?rrlmand Variable-length data or fixed-length Check sum Delimiter
[STX] R data
1-byte 3-byte 1-byte The maximum data length is defined 2-byte 1-byte
per command or N/A or 2-byte

Content of variable-length data/fixed-length data part

The content to specify varies depending on the command.

Numeric values or character strings are converted into the ASCII code and the Shift JIS code for the input.

There is no separating character among the each terms. Input them in a row.
Some items can be omitted for some commands.

O Reference)

» For details on how to input variable-length data or fixed-length data, refer to “2-3-4 Numeric data input method” (P.30)
and “2-3-5 Character data input method” (P.31).

ME-VLWIN-SR-2
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Example of Request Data

» To change file number

Start code Command Sub command Dat'?"e;xilr:ple: Check Delimiter
STX FNO S 49047 sum CR
02 46 4E 4F 68 32 30 34 37 30 35 0D (HEX)

2-3-3 Response data

The laser welding machine transmits response data in the following format for the command transmitted from the external

device.

B Response data format for normal receiving

Response data transmitted when the setting request data (sub command “S”) was received normally.
The response data for normal receiving will be transmitted when the laser welding machine operation has been completed
for some of the command types.

The start code is [ACK]: 06(HEX).
The response code is always “00”.

Start code Response code .
[ACK] “00” Check sum Delimiter
1-byte 2-byte 2-byte 1-byte

or N/A or 2-byte

B Response data format for readout

Response data to transmit the readout content for the readout request data (sub command “R”).
The start code is [STX]: 02(HEX).
The sub command is “A”.

Start code Command Sub c?n:mand Variable-length data or fixed-length Check sum Delimiter
[STX] A data
1-byte 3-byte 1-byte The maximum data length is defined 2-byte 1-byte
per command or N/A or 2-byte

Content of variable-length data/fixed-length data part

The response content varies depending on the command.
Numeric values or character strings are converted into the ASCII code and the Shift JIS code for the response.
There is no separating character among the each terms.

Example of response data for normal receiving

Start code Rejgggse Check sum Delimiter
ACK o Y CR
00
06 30 30 36 36 0D (HEX)

Example of response data for readout

* Response data for readout to the file number readout request (FNO command)

Start code Command Sub command Dat;izx;r:ple: Check sum Delimiter
STX FNO A “2047" CR
02 46 4E 4F 41 32 30 34 37 46 33 0D (HEX)

28
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B Response data format for abnormal receiving

Response data

to transmit when the request data are not acceptable.

The start code is [NAK]: 15(HEX).
Response code indicates the error cause.

Start code Response code __
[NAK] “01"_“99" Check sum Delimiter
1-byte 2-byte 2-byte 1-byte

or N/A or 2-byte

L Reference)

« If the laser welding machine transmitted response data for abnormal receiving to the request data, all the contents
instructed by the request data will be invalidated.

Response code details

The error cause is displayed in two numerical characters in case of invalid request data format or invalid value specified, or
when the laser welding machine cannot accept the request data.

R
esponse Error cause

code

“01” Incorrect start code.

“02” Incorrect delimiter.

“03” Unacceptable command because the internal shutter is open or the MKM command is not set to “command
reception permission ON”.

“04” No applicable command.

“05” Incorrect check sum.

“06” Incorrect data length.

“07” Unacceptable command because the DIP switch No. 2 is OFF and the I/O terminal control is valid.

“08” Incorrect sub command.

“09” Invalid variable-length or fixed-length data part.
* Incorrect value or unacceptable combination of numbers are in the data part.
* Unsupported characters are in the data part.

“10” Unacceptable command because of an alarm or a warning occurred.

“11” SEO command is not acceptable.
» The internal shutter is closed.
* The MKM command is set to “command reception permission ON”.
» “Offset by SEO command” is not enabled at file option setting.

“12” Unable to register data due to a lack of memory capacity.

“14” Unacceptable command with current trigger mode setting.

“99” Others

Example of response data for abnormal receiving

Start code Data example: Check sum Delimiter
NAK “06” CR
15 30 36 37 42 0D (HEX)

ME-VLWIN-SR-2
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2-3-4 Numeric data input method

B |nput data

Use the ASCII code to input numeric data.
The content and the number of digits (data length) of numeric values vary for each command.

Data type Input data
Integer part “0"-“9" 30 (HEX) to 39 (HEX)

Decimal part

Decimal point “”: 2E (HEX)
Sign “+”: 2B (HEX)

“.”: 2D (HEX)
QO Reference )

» For details on the ASCII code, refer to “Character Code Table” (P.108).

* You cannot shorten the numeric data length. It is not allowed to omit “+” and “0” in upper digit.

» For numeric data including a decimal point, the number of digits of the integer part and the decimal part must correspond
to the value defined as the specified data length.

Example of numeric data input

* To input “+010.000” (8-byte data length), use ASCII code as follows *:
2B 30 31 30 2E 30 30 30

» To input “0158” (4-byte data length), use ASCII code as follows *:
30313538

* Spaces in the example above are not included in the input data.

30
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2-3-5 Character data input method

B Applicable commands

To specify a name of the file or drawing data with the following commands, enter character data.
 File selection by file name: FNN

» File name: FNM

» VEC/DXF file: CDF

» Custom shape name: LNM

B [nput data

Use the ASCII code or Shift JIS code to input character data.

Use the ASCII code to input one-byte characters.

Use the Shift JIS code to input two-byte characters.

The ASCII code and Shift JIS code can be mixed.

The following restrictions apply to the input characters depending on the data type to input:

Command | Content to be specified Restrictions on the input characters
FNN File name + Control codes cannot be used.
ENM File name * No line feed is allowed.

CDF VEC/DXF file name

LNM Custom shape name

» For details on the ASCII code and Shift JIS code, refer to “Character Code Table” (P.108).
« If the VEC/DXF file name contains special characters that cannot be expressed by the ASCII code or Shift JIS code, it

may not be set or read out correctly.

Example of character input

* To input “ABCD”
Input using the ASCII codes*: 41 42 43 44
Input using the Shift JIS codes*: 8260 8261 8262 8263

» To input “ABCD %=t ”
Input using the ASCII codes and Shift JIS codes combined*: 41 42 43 44 8A94 8EAE 89EF 8EDO

Input using the Shift JIS codes*: 8260 8261 8262 8263 8A94 8EAE 89EF 8EDO
* Spaces in the example above are not included in the input data.
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2-4 Command Reception Condition

2-4-1 Commands requiring pre-set

The following commands are available only when the DIP switch No. 2 on the rear side of the controller is ON.

» Laser pumping (LSR)

Shutter open/close (SHT)

* Guide laser (GID)

» Laser radiation for measurement (SPT)

2-4-2 Command reception permission

When transmitting the communication command including an action to update the laser welding machine data, commands
are refused in the trigger ready ON status or the shutter open. If “reception mode ON” is set for “command reception
permission (MKM command)” before transmitting a command, trigger ready is set to OFF and commands get acceptable.
Set “reception mode OFF” for “command reception permission (MKM command)” to set the trigger ready ON before lasing.

O Reference)

» Commands are acceptable by closing the shutter instead of “command reception permission (MKM command)”.
However, it is recommended to use the “command reception permission (MKM command)” when the number of open
and close of the shutter is a lot.

» The command reception permission (MKM command) does not include opening/closing operation of the shutter.

B Commands that do not need the command reception permission (MKM command)

The following commands can be transmitted while the shutter is opened.
(There is no need to set “reception mode ON” for “command reception permission (MKM command)”.)

» Command reception permission (MKM)

» Shutter close request (SHT)

» Laser pumping (LSR)

» Status checking (STS)

« Lasing trigger (for single trigger) (MRK)

« File selection by file No. (FNO)

» File selection by file name (FNN)

» Trigger counter reset (CTR)

» Position and power adjustment per trigger (SEO)

* Guide laser (SPT) : Stop request: Only while the guide laser is irradiated
» Laser radiation for measurement (SPT) : Stop request: Only while the guide laser is irradiated

2-4-3 Commands acceptable only with the shutter closed

For Guide laser and Laser for measurement, send the command to start radiation only when the shutter is closed. Do not
start radiation when “reception mode ON” is set for “command reception permission (MKM)”.

* Guide laser (GID): Start request
 Laser radiation for measurement (SPT): Start request
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2-4-4 Commands acceptable during alarm/warning occurrence

The laser welding machine accepts only the following commands while an alarm or warning occurs.

B Alarm
» Status checking (STS)

B Warning

» Status checking (STS)
» Shutter open/close (SHT): Shutter close request and shutter status readout only
* Command reception permission (MKM): Reception mode ON request and reception permission state readout only

L Reference)

» For release method of alarm and warning, refer to “Error Indication” (P.102).
 Itis not possible to reset the alarm status by the serial communication control.

» To reset the warning status except “E800”, “E811” and “E812”", close the shutter with SHT command or set “reception
mode ON” with MKM command, and then clear the warning causes.

When warning “E800” and “E812” occurs, the laser welding machine can accept the commands same as under the
normal status.

ME-VLWIN-SR-2
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2-5 Communication Check

Verify if the communications between the laser welding machine and external control device have been established
properly in the following procedure:

[ 1. Turn ON the power of the external control device

v

[ 2. Turn ON the key switch of laser welding machine.

v

3. Coordinate the communication conditions between laser welding machine and external control device

| Refer to “1-2-2 Communication condition setting” (P.17).

v

4. Set the laser welding machine to the remote mode

| Refer to “1-2-3 Remote mode settings” (P.18).

v

5. Change the file number of the laser welding machine (transmit the FNO command)

Start code Command Sub command Fli?:tl\?;) Check sum™1 Delimiter
STX FNO S 2047 CR
02 46 4E 4F 53 32303437 3035 0D (HEX)

The transmission data above is just a sample. Check sum ON/OFF and delimiter content vary depending on the
communication environment settings.
*1 : For the command above, calculate the check sum value as follows:
Convert the data from the start code to those before the check sum into the hexadecimal values according to the
ASCII code table and add them all together. Check sum is the value calculated by converting the lower two digits of
the total value into two characters in the ASCII code.
* 02(HEX) + 46(HEX) + 4E(HEX) + 4F(HEX) + 53(HEX) + 32(HEX) + 30(HEX) + 34(HEX) + 37(HEX) = 205(HEX)
» 30 35 (HEX) is the value converted the lower two digits character (lower one-byte) 05 (HEX) into two characters in
the ASCII code

}

6. Check the response from the laser welding machine

When the connection and communication condition settings are appropriate, the laser welding machine returns response
data.
Example of response data for normal communication

Start code «A A imi
ACK 00 Check sum Delimiter
06 30 30 36 36 0D (HEX)
Example of response data for abnormal communication
Start code “ARY e
NAK 06 Check sum Delimiter
15 30 36 37 42 0D (HEX)

O Reference)

» Select either [CR] or [CR][LF] as the delimiter.
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2-6 Control Sample

B File selecting and lasing

Remote mode ON

v

[ 1. Laser pumping (ON) LSR command ] *1,*2
[ 2. File selection by file No. FNO command ]
[ 3. Shutter open SHT command ] *3
f—b[ 4. Status checking STS command ]4 h
. No
“Trigger ready: ON”
Yes
[ 5. Lasing trigger MRK command ]
No Yes
\ Change the file to use
Finish operating 1
6. File selection by file No. FNO command ]
( J
7. Shutter close SHT command
[ 8. Laser pumping (OFF) LSR command

Y

Remote mode OFF

*1 : It takes approximately 15 seconds from receiving the laser pumping ON request to completion of pumping.

*2 : Commands from No. 2 to No. 4 above chart can be sent right after turning on laser pumping (without waiting for the
laser pumping completion).

*3 : There is a delay time of around 200ms to max. 1 second from receiving shutter open/close command for the actual
shutter open/close operation time.
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B Setting of drawing data (VEC/DXF file) and lasing

Remote mode ON

v

[ 1. Laser pumping (ON) LSR command ] 1,72
[ 2. File selection by file No. FNO command ]
[ 3. VEC/DXF file selection CDF command ]
| 4. VEC/DXF file parameters CDC/CDD command |
5. Laser power setting LPW command
Scanning speed setting SSP command
[ 6. Shutter open SHT command ] *3
. < N
r-P[ 7. Status checking STS command ]4
“Trigger ready: ON” No
[ 8. Lasing trigger MRK command ]
No Yes
~ Change settings
Finish operating 1
9. Command reception permission ON
MKM command
[ 12. Shutter close SHT command ] [ 10. Change settings Various commands ]
[ 13. Laser pumping (OFF) LSR command ] 11. Command reception permission OFF 4
+ MKM command
[ 14. Save file FOR command ] L J

v

Remote mode OFF

*1 : It takes approximately 15 seconds from receiving the laser pumping ON request to completion of pumping.

*2 : Commands from No. 2 to No. 7 above chart can be sent right after turning on laser pumping (without waiting for the
laser pumping completion).

*3 : There is a delay time of around 200ms to max. 1 second from receiving shutter open/close command for the actual
shutter open/close operation time.

*4 . After settings, set trigger ready ON by “11 Command reception permission OFF”.
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B Setting of drawing data (custom shape) and lasing

Remote mode ON

'

[ 1. Laser pumping (ON) LSR command ] 1, *2
[ 2. File selection by file No. FNO command ]
* Send the setting parameters
[ 3. Custom shape setting FIG command ] of drawings "9 p
[ 4. Shutter open SHT command ] *3
f_>[ 5. Status checking STS command ]‘ h
) No
“Trigger ready: ON”
[ 6. Lasing trigger MRK command ]
L No Change or modify the Yes
drawings 1
Finish operating [ 7. Command reception permission ON MKM command ]
[ 8. Custom shape setting FIG command ]
[ 9. Command reception permission OFF MKM command ]
\ )
) 4
[ 10. Shutter close SHT command ]
[ 11. Laser pumping (OFF) LSR command ]
[ - + ] To save the parameters set last,
12. Save file FOR command transmit the FOR command.

v

Remote mode OFF

*1 : It takes approximately 15 seconds from receiving the laser pumping ON request to completion of pumping.

*2 : Commands from No. 2 to No. 5 above chart can be sent right after turning on laser pumping (without waiting for the
laser pumping completion).

*3 : There is a delay time of around 200ms to max. 1 second from receiving shutter open/close command for the actual
shutter open/close operation time.
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B Change position or laser power per trigger

Remote mode ON

v

]

]

[ 1. Laser pumping (ON) LSR command

| 2. File selection by file No. FNO command
v

__[ 3. Shutter open SHT command
v

[ 4. Status checking STS command

*3

No

*1‘ *2

Select the file with the setting to
use SEO command.

“Shutter status: OPEN”

Yes

[ 5. Position and power setting SEO command

v

[ 6. Status checking STS command

. No
“Trigger ready: ON”
Yes
[ 7. Lasing trigger MRK command
. Yes
Transmit next offset data
No: Finish operating

[ 8. Shutter close SHT command ]
[ 9. Laser pumping (OFF) LSR command ]

Y

Remote mode OFF

*1 : It takes approximately 15 seconds from receiving the laser pumping ON request to completion of pumping.

*2 : Commands from No. 2 to No. 5 above chart can be sent right after turning on laser pumping (without waiting for the

laser pumping completion).

*3 : SEO command can be accepted only when the shutter is open. There is a delay time of around 200ms to max. 1

second from receiving shutter open/close command for the actual shutter open/close operation time.

QO Reference)

» Before using SEO command to change position or laser power, enable the setting of “Offset by SEO Command” at file

options for each file.

* When the file with the setting to use SEO command is selected, transmit SEO command by every trigger input.

Otherwise trigger ready does not turn ON.
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3 Data Format for Each

Command




3-1 Command List

O Reference)

» For the communication settings and command to monitor the laser power at lasing, refer to “Setup/Maintenance Guide”.

Type Name Code Functions Refer
Command reception permission MKM Controls the reception permission for the settings (P.44)
by communication commands.
Laser pumping LSR Controls the laser power supply (laser pumping) (P.45)
ON/OFF.
Shutter open/close SHT Controls the internal shutter opening/closing. (P.46)
Lasing trigger MRK Inputs lasing trigger (laser radiation startup signal)  (P.47)
(for single trigger) when the trigger mode is set to “single trigger”.
e
c
8 Trigger mode TMS Specifies how you will input TRIGGER IN (lasing (P.48)
_5 start signal) at the remote control mode or run
® mode.
8
e} Trigger delay DLY Sets the delay time from trigger input to starting (P.49)
trigger processing (lasing) operation.
Guide laser GID Controls radiation of red guide laser for scanning (P.50)
position confirmation.
Status checking STS Reads out the laser welding machine status, such  (P.51)
as trigger ready status and error occurrence.
Lasing end verification MST Enables automatic response of lasing operation (P.52)
result (e.g. normal end or error occurrence, etc.) at
the end of lasing.
File selection by file No. FNO Selects the file by specifying the file no. (P.54)
File selection by file name FNN Selects the file by specifying the file name. (P.55)
® Save file FOR Overwrites the file being edited onto the laser (P.56)
c welding machine.
Save file to different No. FRG Saves the file being edited to the specified file no.  (P.56)
in the laser welding machine.
File name FNM Sets the file name of the selected file no. (P.57)
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Type Name Code Functions Refer
VEC/DXEF file CDF Sets a drawing file in VEC or DXF format pre- (P.58)
saved in the laser welding machine as the
scanning data.
VEC file parameters CDC Sets the VEC file parameters such as size and (P.59)
position.
DXF file parameters CDD Sets the DXF file parameters such as size and (P.61)
position.
Custom shape elements FIG Creates drawings with line, circle, arc and (P.63)
rectangle by specifying their sizes and positions.
© Custom shape parameters LAY Corrects the parameters of the all elements in (P.67)
§ the specified custom shape no., such as position,
> laser power and line width.
s
‘DE Custom shape name LNM Sets the name of the custom shape. (P.69)
Point radiation parameters PRD Sets the position, time and laser power correction (P.70)
ratio of the point radiation.
Point radiation correction PRF Specifies the offset value of the position and laser  (P.74)
power to the all points set in the selected point
radiation no.
Lasing on/off by group LMS Specifies whether draw the setting data or not at (P.75)
lasing by each group No.
Data compile mode CVM To avoid lasing pause during operation (warning (P.76)
E720), set Data compile mode from Runtime to
Precompiled.
Work distance WRD Sets the distance from the mounting surface of the (P.77)
"qc: laser welding machine to the lasing object.
S
g File options ALC Adjusts the lasing position and layout for each file.  (P.78)
®
S
= Position and power adjustment per  SEO Specifies the offset value of lasing position and (P.79)
g trigger laser power for all data in the file. Send this
E command per each trigger.
o
>
s SEO command setting OFC Sets whether you use SEO command or not with (P.81)

the selected file.
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Type Name Code Functions Refer
Laser power LPW Sets the laser power for the file. (P.82)
c
)
g Scanning speed SSP Sets the scanning speed for the file. (P.83)
[&]
2
s Laser fine tune WTC Fine-tunes lasing quality such as on/off timing of (P.84)
the radiation.
5 Trigger counter CNT Reads out the trigger count and the error count for  (P.86)
§ the selected file. The trigger count can be changed
8 with this command.
% Trigger counter reset CTR Resets the trigger count and the error count for the  (P.87)
= selected file to “0”.
Laser radiation for measurement SPT Controls the radiation of the “laser for (P.88)
measurement” used to measure laser output by a
8 commercially available power meter.
c
% Laser power warning threshold PWL Sets the laser power [W] threshold at lasing to (P.89)
< check the measurement results.
@©
=
Laser energy warning threshold MEN Sets the laser energy [mJ] threshold at lasing to (P.90)
check the measurement results.
= Internal clock YMD Sets the date and time of the internal clock of the (P.91)
"E’ laser welding machine.
c
o
S 1/0 settings ENV Sets the operating conditions of the input/output (P.92)
h signals.
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3-2 Command Description Details

B How to read command format

* The command format is defined for setting request data, readout request data, and response data for readout

respectively.

» Some commands have unsupported data format. In that case, such data format is not listed.

Start

code GID

[Guide laser radiation mode]
[Guide laser scanning speed]
6-byte or 1-byte

(Check

Delimiter
sum)

« Indicates variable-length or fixed-length data items.

» Data content varies for each command.

* [ ]indicates each data item. The [ ]is notincluded in the input data.
« If there is more than one item, input them in a row. There is no separating character among the each terms.

B How to view the data description table

The data description table explains the content of variable-length or fixed-length data items.

» Data length of each item.

« If the data length shows “Max.”, it refers to variable-length data.
« If the command includes data that can be omitted, the data length is written in (). For
the omitted data, the data set last (the initial value if it was not set) will be maintained.

It indicates the value at the setting/readout.
Characters enclosed in “ " represent the characters input in the ASCII code.

Name Ll Data content Remarks
[byte]
“0”: Display stop
Guide laser radiation “1 ,,: Workln.g f".ald
mode 1 2”: Scanning image
“3”: Laser off data
“4”: Work distance
Guide laser scannin When this item is omitted, the data set
N 9 (5) “00001"-“02000” [mm/s] last will be maintained for the omitted
speed *1 )
field.
6 Fixed length.

Total data length

Q)

» Response for readout / Setting with Guide laser scanning speed: 6-byte
 Setting without Guide laser scanning speed: 1-byte

It is the total data length of the variable-length or fixed-length data part.
If the data length shows “Max.”, it refers to variable-length data.
If there is another variation of the total data length depending on the setting contents, it is written in ().
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3-3 Operation Control Commands

3-3-1 Command reception permission: MKM

Controls the reception permission (reception mode ON/OFF) for the settings by communication commands.

In the shutter open or trigger ready ON status, set “command reception permission ON” when transmitting the command
including an action to update the laser welding machine data.

To resume the trigger ready ON status after command transmission, set “command reception permission OFF”.

B Setting request data / response data for readout

Sub [Command reception permission]

command 1-byte (Check sum) | Delimiter

Start code MKM

Sub command is “S” for the setting request data and “A” for the response data for readout.

B Readout request data

Start code MKM R (Check sum) Delimiter

B Data description

Data length
Name ata lengt Data content Remarks
[byte]

. . Setting “command reception permission ON” turns

0”: Command reception . L
Command L OFF the trigger ready to start receiving commands.

. permission ON s ; L N
reception 1 wqn . Setting “command reception permission OFF” ends
oo 1”: Command reception . .
permission . the command reception to resume the trigger ready
permission OFF
ON status.
Total data
1 Fixed length.
length 9

O Reference)

» Refer to “2-4 Command Reception Condition” (P.32) for details on the command reception permission.

* When the command reception status is readout during the shutter closed, the response data indicates the status as
“‘command reception permission ON”.

» Send MKM command with the shutter opened state. When DIP switch No. 2 is ON and the shutter is closed, the shutter
opens at the timing of “reception mode OFF” is set.

« MKM command is not acceptable during the guide laser emission or laser radiation for measurement.

B Data example

Condition: Command reception permission = 0

+ Setting ‘ Transmission data ‘ [STX] ‘ MKM ‘ S ‘0 ‘ [CR] ‘

+ Readout ‘ Transmission data ‘ [STX] ‘ MKM ‘ R ‘ [CR] ‘

Responsedata | [STX] | MKM | A |0 | [CR] |
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3-3-2 Laser pumping: LSR

Controls the laser power supply (laser pumping) ON/OFF.

B Setting request data / response data for readout

Start LSR Sub [Laser pumping ON/OFF] (Check sum) Delimiter
code command 1-byte
Sub command is “S” for the setting request data and “A” for the response data for readout.
B Readout request data
Start LSR R (Check sum) Delimiter
code
B Data description
Name Data length Data content Remarks
[byte]

Laser pumping

ON/OFF

“0”: Laser pumping OFF
“1”: Laser pumping ON

Total data length

Fixed length.

O Reference)

* The laser pumping control with this command is possible only when the DIP switch No. 2 on the rear side of the

controller is turned ON.

« |t takes approximately 15 seconds from receiving the laser pumping ON request to completion of pumping.

» The response data for readout indicates the laser pumping command status. To check the laser pumping status, use the
status checking (STS) command.

* When turning OFF the laser pumping during laser radiation, an error occurs and this stops the laser radiation.

B Data example

Condition:
» Setting

¢ Readout

Laser pumping ON/OFF = 1

| Transmissiondata | [STX] | LSR | S | 1 | [CR] |

| Transmissiondata | [STX] | LSR | R | [CR] |

Response data

| [STX] |LSR | A |1 | [CR] |
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3-3-3 Shutter open/close: SHT

Controls the internal shutter opening/closing.

B Setting request data / response data for readout

Start SHT Sub command [Shutter status] (Check sum) Delimiter
code 1-byte
Sub command is “S” for the setting request data and “A” for the response data for readout.
B Readout request data
Start SHT R (Check sum) Delimiter
code
B Data description
Name Data length Data content Remarks
[byte]

Shutter status

“0”: Shutter close
“1”: Shutter open

Total data length

Fixed length.

O Reference)

» The shutter control with this command is possible only when the DIP switch No. 2 on the rear side of the controller is

turned ON.

* When the shutter open request command is transmitted with the shutter already open, the laser welding machine returns

the response for

abnormal receiving.

« |t takes around 200ms to max. 1 second from receiving the shutter open/close request to the completion of the shutter
open/close operations.
« If the shutter close command is transmitted during the trigger processing (laser radiation), the internal shutter is closed

after the laser ra

diation is completed.

« ltis possible to recover from the warning status by closing the shutter.

B Data example
Condition: Shutter status = 1
" Setting | Transmissiondata | [STX] | SHT | S | 1 | [CR] |
* Readout | Transmissiondata | [STX] | SHT | R | [CR] |
| Responsedata | [STX] | SHT |A |1 | [CR] |
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3-3-4 Lasing trigger (for single trigger) : MRK

Inputs lasing trigger (laser radiation startup signal) when the trigger mode is set to “single trigger”.

B Setting request data

Start

MRK S (Check sum) Delimiter
code

O Reference)

» Laser radiation starts upon receiving this command.

» This command can be accepted when the trigger ready is on. Before sending this command, confirm the trigger ready
status by using STS command.

* When the trigger delay time is set in the selected file, trigger processing (lasing) operation starts after the delay time.

» This command can be accepted when the trigger mode is set to “single trigger”. When the trigger mode is set to
“continuous trigger”, input the lasing trigger by using TRIGGER IN signal in I/O terminal.

B Data example

* Setting ‘ Transmission data ‘[STX] ‘MRK ‘S ‘[CR] ‘

ME-VLWIN-SR-2



3-3-5 Trigger mode: TMS

Specifies how you will input TRIGGER IN (lasing start signal) at the remote control mode or run mode. According to this
setting, the behavior of TRIGGER IN signal in I/O terminal is defined. Trigger mode setting is applied to only the selected
file.

B Setting request data / response data for readout

Start Sub [Trigger mode] [Minimum number of scans]

TMS [Maximum number of scans] (Check sum) Delimiter
code command
1-byte or 9-byte

Sub command is “S” for the setting request data and “A” for the response data for readout.

B Readout request data

Start

TMS R (Check sum) Delimiter
code

B Data description

Name Data length Data content Remarks
[byte]
* When the trigger mode is set to “single
trigger”, one lasing operation is executed
. “0”: Single trigger by each input of TRIGGER IN.
Trigger mode ! “1”: Continuous trigger * When the trigger mode is set to “continuous
trigger”, lasing operation is repeated while
TRIGGER IN is on.
Minimum number » Specify these values only when the trigger
of scans @) mode is continuous trigger. When the
“00017-*9999” [times] trlgge-r mode is single trigger, do not input
anything.
Maximum number @) * Minimum number should be less than or
of scans equal to maximum number.
1 Fixed length.
Total data length ©) * When the trigger mode is single trigger: 1-byte
* When the trigger mode is continuous trigger: 9-byte

QO Reference)

» Trigger mode setting is applied to only the selected file. When using several files, set the trigger mode for each file.

» The default setting of the trigger mode is “single trigger”.

* When the trigger mode is set to “continuous trigger”, “number of scans” set in file option (by ALC command) is not used.

« MRK command can be used when the trigger mode is set to “single trigger”. When the trigger mode is set to “continuous
trigger”, input the lasing trigger by using TRIGGER IN signal in I/O terminal.

B Data example

Condition: Trigger mode = 1, Minimum number of scans = 8, Maximum number of scans = 10
" Setting | Transmission data | [STX] | TMS | S | 100080010 | [CR] |
* Readout ‘ Transmission data ‘ [STX] ‘ TMS ‘ R ‘ [CR] ‘

| Responsedata | [STX] | TMS | A | 100080010 | [CR] |
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3-3-6 Trigger Delay: DLY

Sets the delay time from trigger input to starting trigger processing (lasing) operation. Trigger delay setting is applied to only

the selected file.

B Setting request data / response data for readout

Start DLY Sub [Delay time]

code command 6-byte (Check sum) Delimiter

Sub command is “S” for the setting request data and “A” for the response data for readout.

B Readout request data

Start

DLY R (Check sum) Delimiter
code

B Data description

Name ELE i Data content Remarks
[byte]
Delay time 6 “000000"-“005000” [ms]
Total data length 6 Fixed length.
D Reference)

» Trigger delay setting is applied to only the selected file. When using several files, set the trigger delay for each file.

B Data example

Condition: Delay time = 75
» Setting

| Transmissiondata | [STX] | DLY | S | 000075 | [CR] |

+ Readout ‘ Transmission data ‘ [STX] ‘ DLY ‘ R ‘ [CR] ‘

| Responsedata | [STX] | DLY | A | 000075 | [CR] |
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3-3-7 Guide laser: GID

Controls radiation of red guide laser for scanning position confirmation.

B Setting request data

[Guide laser radiation mode]

Start GID S [Guide laser scanning speed] (Check sum) Delimiter
code
6-byte or 1-byte
B Data description
Name Data length Data content Remarks
[byte]

Guide laser radiation
mode

“0”: Display stop

“1”: Working field
“2”: Scanning image
“3”: Laser off data
“4”: Work distance

* “1” to “4” can be used only when the shutter
is closed.

» To set guide laser scanning speed without
guide laser radiation, set guide laser
radiation mode to “0”.

Guide laser scanning
speed *1

“00001"-“02000” [mm/s]

When this item is omitted, the data set last will
be maintained for the omitted field.

Total data length

6
™M

Fixed length.

» Setting with Guide laser scanning speed: 6-byte
» Setting without Guide laser scanning speed: 1-byte

*1: This item can be omitted.

O Reference)

» This command is available only when the DIP switch No. 2 on the rear side of the controller is ON.

* You can start the guide laser radiation only with the internal shutter closed.

» The internal shutter is automatically opened and closed at the time of start and stop of radiation.

» The guide laser stops automatically after about 60 minutes has passed from the startup. At this time the internal shutter
is automatically closed.

» Do not execute any other operation including the shutter opening/closing and sending MKM command while the guide

laser is emitted.

» The setting of the guide laser scanning speed is common in all files.
» The setting of the guide laser scanning speed is saved in the laser welding machine without overwriting operation.

B Data example

Condition: Guide laser radiation mode = 1, Guide laser scanning speed = 200
" Setting | Transmission data | [STX] | GID | S | 100200 | [CR] |
Condition: Stop the guide laser radiation

» Setting

| Transmissiondata | [STX] | GID | S | 0 | [CR] |
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3-3-8 Status checking: STS

Reads out the laser welding machine status, such as trigger ready status and error occurrence.

B Readout request data

Start

code STS

R

(Check sum) Delimiter

B Response data for readout

[Error occurrence] [Laser pumping status]
Start STS A [Command r.eceptlon permission status] (Check Delimiter
code [Trigger ready status] sum)
4-byte
B Data description
Name Data length Data content Remarks
[byte]
“0”: No error
Error occurrence 1 e
1”: Error occurrence
Laser pumping “0”: Laser pumpllng 'OFF
1 1”: Laser pumping in progress
status wry ;
2": Laser pumping completed
Indicates the command reception permission
“0”: Command reception permission | (MKM command) status. Use this for
Command o .
. ON determination of whether other setting
reception 1 an . . . .
ermission status 1”: Command reception permission | commands can be transmitted. For details,
P OFF refer to “2-4 Command Reception Condition”
(P.32).
Trigger ready 1 “0”: Trigger ready OFF Lasing trigger can be input only with the
status “1”: Trigger ready ON trigger ready ON.
Total data length 4 Fixed length.

QO Reference)

» “0211” is the response data for status checking with the trigger ready ON.
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3-3-9 Lasing end verification: MST

Enables automatic response of lasing operation result (e.g. normal end or error occurrence, etc.) at the end of lasing.
For the communication sequence with this command, refer to “Communication sequence when the lasing end verification
(MST) command response is enabled” (P.25).

B Setting request data / response data for readout

Start MST Sub [Response setting]

code command 1-byte (Check sum) Delimiter

Sub command is “S” for the setting request data and “A” for the response data for readout.

B Readout request data

Start

MST R (Check sum) Delimiter
code

B Data description

Name Data length Data content Remarks
[byte]
. “0”: Response prohibited
Response setting ! “1”: Response permitted
Total data length 1 Fixed length.

O Reference)

» Once the lasing end verification is set to active, they are valid during the remote mode.
» To use the lasing end verification, set the response permission before every shifting to the remote mode. This command
setting will be restored to the response prohibited state when the remote mode is turned OFF.
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B Automatic response data with response permitted

The following response data transmit normal end or abnormal end at the end of the trigger processing (lasing) with the
lasing end verification response permitted.

[Status] [Laser energy warning]
MST A [Laser energy] (Check sum) Delimiter
14-byte

Start
code

B Data description

Data
Name length Data content Remarks
[byte]

“0000”: Normal end It returns the error number occurred in

Status 4 “E001"—“E999”: Error code (abnormal end) cas.e of arT abngrmal end by .an error
during lasing trigger processing.

« Indicates if the measurement result
of the laser energy is in the preset
threshold or not.

« If the warning threshold is not

Laser ener “0”: Normal (within the warning threshold) specified, this response data is always
warnin 24 1 “1”: Abnormal (out of the warning threshold) “0”: Normal.

9 “2”: Not available * In case the laser energy cannot be
measured due to the error occurrence,
this response data is “2”: Not available.

 In case the warning E812 occurs, this
response data is “0”: Normal.
In case the laser energy cannot be
B o Y measured due to the error occurrence

Laser energy 9 0000000007—-429496729” [mJ] (except E710 and E812), this response

data is “000000000".
Total data .
length 14 Fixed length.

O Reference)

» Refer to “Error Indication” (P.102) for the error details.

« If an error occurred before lasing, the automatic response data will be transmitted at the time of error occurrence.

» For some system errors, the response data may not be transmitted.

» For the communication settings and command to monitor the laser power at lasing, refer to “Setup/Maintenance Guide”.

* When the trigger mode is set to “Continuous trigger”, the response of the laser energy shows the total energy of the all
lasing operation repeated during the period from turning on of TRIGGER IN to turning on of LASING END OUT.

B Data example

Condition: Response setting = 1
« Setting ‘ Transmission data ‘ [STX] ‘ MST ‘ S ‘ 1 ‘ [CR] ‘
* Readout ‘ Transmission data ‘ [STX] ‘ MST ‘ R ‘ [CR] ‘

‘ Response data ‘[STX] ‘MST ‘A ‘ 1 ‘[CR] ‘

Condition: Status = 0000 (normal end), Laser energy warning = 0, Laser energy = 30000

* Response data with | Responsedata | [STX] | MST | A | 0000000003000 | [CR] |
response permitted

Condition: Status = E710, Laser energy warning = 1, Laser energy = 25000

* Response data with | Responsedata | [STX] | MST | A | E7101000025000 | [CR] |

response permitted
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3-4 File Setting Commands

3-4-1 File selection by file No. : FNO

Selects the file by specifying the file no.

B Setting request data / response data for readout

Start ENO Sub [File No.]

code command 4-byte (Check sum) Delimiter

Sub command is “S” for the setting request data and “A” for the response data for readout.

B Readout request data

Start

FNO R (Check sum) Delimiter
code

B Data description

Name Data length [byte] Data content Remarks

Response data for readout returns the file

File No. 4 “00007-"2047"
number currently selected.

Total data

el 4 Fixed length.

O Reference)

» The file change operation turns off the trigger ready momentarily.

B Data example

Condition: File No. =10
» Setting

| Transmissiondata | [STX] | FNO | s | 0010 | [CR] |

+ Readout ‘ Transmission data ‘[STX] ‘ FNO ‘ R ‘ [CR] ‘

| Responsedata | [STX] | FNO | A | 0010 | [CR] |
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3-4-2 File selection by file name: FNN

Selects the file by specifying the file name.

B Setting request data

Start [File name] -
code FNN S Max. 20-byte (Check sum) Delimiter
B Data description
Name Data length Data content Remarks
[byte]
Varlable-.le.ngth character. dgta: + Use the ASCII code to specify one-byte
1 to 20 digits (when specifying all
. . characters.
File name Max. 20 characters in ASCII code) . Use the Shift JIS code to specify two-bvte
Input Method: ASCII code or Shift characters pectly y
JIS code (can be mixed) ’
Total data length Max. 20 Variable length.

O Reference)

» Refer to “2-3-5 Character data input method” (P.31) for details on the character input method and restrictions.

» Specifies a case-sensitive alphabetical file name.

« If the file name contains both the ASCII code (one-byte characters) and Shift JIS code (two-byte characters), specify
them exactly as they are in the ASCII code and Shift JIS code.

* When two or more of the same file names exists, the file with smaller no. is selected.

» Use the file name (FNM) command to read out the file name currently selected.

» The file change operation turns off the trigger ready momentarily.

* Unnamed files (0-byte name) cannot be selected with this command.

B Data example

Condition: File name = ABCD

» Setting

‘ Transmission data ‘[STX] ‘FNN ‘S ‘ABCD

|[CRI |
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3-4-3 Save file; FOR

Overwrites the file being edited onto the laser welding machine.

B Setting request data

Start

FOR S (Check sum) Delimiter
code

B Data example

+ Setting ‘ Transmission data ‘[STX] ‘FOR ‘S ‘[CR] ‘

QO Reference)

* When the setting is changed by the following commands, the modified data is saved in the laser welding machine
without saving operation.

 Trigger counter (CNT)

 Trigger counter reset (CTR)

* Internal clock (YMD)

* 1/O settings (ENV)

+ Guide laser scanning speed (GID)

3-4-4 Save file to different No.: FRG

Saves the file being edited to the specified file no. in the laser welding machine.

B Setting request data

Start [File No.] .
code FRG S Adiie (Check sum) Delimiter

B Data description

Name Data length Data content Remarks
[byte]
File No. 4 “0000"—*2047" When saving files by this command, the flle.rTumber
selected currently also changes to the specified one.
Total data length 4 Fixed length.

B Data example

Condition: File No. = 1234
» Setting

| Transmissiondata | [STX] | FRG | S | 1234 | [CR] |
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3-4-5 File name: FNM

Sets the file name of the selected file no.

B Setting request data / response data for readout

Start ENM Sub command [File name]

code Max. 20-byte (Check sum) Delimiter

Sub command is “S” for the setting request data and “A” for the response data for readout.

B Readout request data

Start

FNM R (Check sum) Delimiter
code

B Data description

Data length

D R ki
[byte] ata content emarks

Name

Variable-length character data: » Use the ASCII code to specify one-byte

characters.
Max. 20 digits (when specifying all . . .
File name Max. 20 characters in ASCII code) (L;J:aer;r;?e?:lﬁ JIS code to specify two-byte

Input Method: ASCII code or Shift JIS

code {can be mixed) » To delete the file name, specify here no

data (0-byte).

Total data

length Max. 20 Variable length.

O Reference)

» Refer to “2-3-5 Character data input method” (P.31) for details on the character input method and restrictions.
» The characters from 00 (HEX) to 1F (HEX), and 7F (HEX) of the ASCII code cannot be used for file names.

B Data example

Condition: File name = abcd

* Setting | Transmissiondata | [STX] | FNM | S | abcd | [CR] |

+ Readout ‘ Transmission data ‘[STX] ‘ FNM ‘ R ‘ [CRI ‘

| Responsedata | [STX] | FNM | A | abed | [CR] |
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3-5 Drawing Data Setting Commands

3-5-1 VEC/DXF file: CDF

Sets a drawing file in VEC or DXF format pre-saved in the laser welding machine as the scanning data.

B Setting request data / response data for readout

Start CDF Sub [VEC/DXF No.] [VEC/DXF file name] (Check sum) Delimiter
code command

Sub command is “S” for the setting request data and “A” for the response data for readout.

B Readout request data

Start CDF R [VEC/DXF No| (Check sum) Delimiter
code 2-byte
B Data description
Name Data length Data content Remarks
[byte]
VEC/DXF No. 2 “00"-"15”
» Specifies the drawing file name set in the selected

Variable-length character No.
data: Recommended less » For DXF file, input the file name with the extension
than 20 digits in one-byte “DXF”.
alphanumeric or 10 digits Ex. ABCD.DXF: “ABCD.DXF”

VEC/DXF file Not in two-byte characters * For VEC file, the extension “VEC” can be omitted.

name specified | excluding the extension Ex. ABCD.VEC: “ABCD” or “ABCD.VEC”
(VEC/.DXF). » Use the ASCII code to specify one-byte characters.
Input Method: ASCII code » Use the Shift JIS code to specify two-byte
or Shift JIS code (can be characters.
mixed) » To delete the VEC/DXF data from the file, specify
here no data (0-byte).
Total data length Not Variable length
9 specified gin.

O Reference)

« Files configurable with this command are the drawing files in VEC and DXF format saved in the laser welding machine.

« VEC/DXF file names with one-byte alphabetical characters are not case-sensitive.

« If the VEC/DXF file name contains both the one-byte characters and two-byte characters, specify them exactly as they
are in the ASCII code and the Shift JIS code.

» Refer to “2-3-5 Character data input method” (P.31) for details on the character input method and restrictions.

« If the file is saved without selecting VEC/DXF file, the all setting parameters in the VEC/DXF No. are reset to default.

B Data example

Condition: VEC/DXF No. = 1, VEC/DXF file name = Abcd.VEC
* Setting | Transmissiondata | [STX] | CDF | S | 01Abed | [CR] |
* Readout ‘ Transmission data ‘ [STX] ‘ CDF ‘ R ‘ 01 ‘ [CR] ‘

| Responsedata | [STX] | CDF | A | 01AbcdVEC | [CR] |
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3-5-2 VEC file parameters: CDC

Sets the VEC file parameters such as size and position.

O Reference)

» VEC is a drawing format converted for the laser welding machine use.
« If the file is saved without selecting VEC/DXF file, the all setting parameters in the VEC/DXF No. are reset to default.

B Setting request data / response data for readout

Start

code cbe

Sub
command

[VEC/DXF No.] [Group No.] [X-scale] [Y-scale]
[X-position] [Y-position] [Rotation] [Spiral line]
[Spiral line width] [Spiral interval] (Check
[End points fitting] [Line power correction] sum)
[Curve power correction] [Scanning speed correction]
68-byte or 53-byte

Delimiter

Sub command is “S” for the setting request data and “A” for the response data for readout.

B Readout request data

Start CDC R e (Check sum) Delimiter
code 2-byte
B Data description
Data
Name length Data content Remarks
[byte]
VEC/DXF No. 2 “00"-"15"
» Group No. specifies the scanning order at
lasing. The setting data is scanned from
Group No. 2 “00"-“15” smallest to largest group no.
» By using LMS command, it is possible to
set lasing ON/OFF for each group.
X-scale 8 . . .
“0010.000’—*1000.000" [%] The correction ratio is calcylated using the
size of the pre-saved drawing as 100%.
Y-scale 8
X-position 8 _S”p:e(;ifies.the origin.ciﬁrdinat.(ta. of the d-r?vxgng.
P o« ” e drawing origin is the position specifie
999.999"-"+999.999" [mm] when converting the drawing data into a VEC
Y-position 8 file.
» The rotation center is the origin of the
drawing.

Rotation 7 “-360.00"-“+360.00" [°] » The drawing rotates in CW direction with
the negative value and in CCW with the
positive value.

» The all lines in the selected drawing
“0” - Off become spiral form to make thick lines.
Spiral line 1 “qr '.On * When Spiral line setting is “Off”, do not
' send the data of “Spiral line width”, “Spiral
interval” and “End points fitting”.
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Data

Name length Data content Remarks
[byte]
Spiral line width @) Model Setting range [mm]
VL-WI500-N “000.010"-200.000”|| When Spiral line setting is “Off”, do not send
VL-W1A00-N
1506 these data.
VL-W1506-N |, 5 u .
Spiral interval (7) VL-W1AOG-N | 000.010°="400.000
» Enables the auto-adjustment of the Spiral
“0” - Off line length according to the attribute of
End points fitting (1) “pr '.On start and end points.

» When Spiral line setting is “Off”, do not
send this data.

Line power correction 3 “000"-“999" [%]

» The correction ratio is calculated using the
value of laser power and scanning speed

Curve power

currently set as 100%.
3 “001"-999” [%] » When Line power correction setting is

correction “000”, the whole data of this drawing
Scanning speed enAay aaar o including the curved lines is not scanned
correction 3 001"-"999" [%I at lasing.
68 Fixed length.
Total data length (53) * When Spiral line setting is “On” : 68-byte

* When Spiral line setting is “Off” : 53-byte

B Data example

Condition: VEC/DXF No. = 1, Group No. = 0, X-scale = 200, Y-scale = 200, X-position = 10, Y-position = -0.5,
Rotation = 180, Spiral line = On, Spiral line width = 0.2, Spiral interval = 0.1,
End points fitting = On, Line power correction = 120, Curve power correction = 80,
Scanning speed correction = 100
* Setting o 01000200.0000200.000+010.000-000.500
Transmission data | [STX] | CDC | S | 440 601000.200000.1001120080100 [CR]
* Readout | Transmissiondata | [STX] | CDC |R | 01 | [CR] |
01000200.0000200.000+010.000-000.500
Response data | [STX] | CDC | A | 180.001000.200000.1001120080100 [CRI
Condition: VEC/DXF No. = 1, Group No. = 0, X-scale = 200, Y-scale = 200, X-position = 10, Y-position = -0.5,
Rotation = 180, Spiral line = Off,
Line power correction = 120, Curve power correction = 80, Scanning speed correction = 100
* Setting - 01000200.0000200.000+010.000-000.500
Transmission data [STX] | CDC | S +180.000120080100 [CR]
* Readout Transmission data | [STX] | CDC | R | 01 | [CR] |
01000200.0000200.000+010.000-000.500
Response data [STX] | CDC | A +180.000120080100 [CR]
60
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3-5-3 DXF file parameters: CDD

Sets the DXF file parameters such as size and position.

O Reference)

« If the file is saved without selecting VEC/DXF file, the all setting parameters in the VEC/DXF No. are reset to default.

B Setting request data / response data for readout

[VEC/DXF No.] [Group No.] [Origin]
[X-position] [Y-position] [Rotation]
Start cDD Sub [Size spemflclzatlo.n] [quth] [Height] [Hatclh pitch] (Check Delimiter
code command [Hatch direction] [Line power correction] sum)
[Curve power correction] [Scanning speed correction]
60-byte, 53-byte or 46-byte
Sub command is “S” for the setting request data and “A” for the response data for readout.
B Readout request data
Start CDD R [VEC/DXF No| (Check sum) Delimiter
code 2-byte
B Data description
Data
Name length Data content Remarks
[byte]
VEC/DXF No. 2 “00"-"15"
» Group No. specifies the scanning
order at lasing. The setting data is
Group No. 2 “00"—*15" rsjc;anned from smallest to largest group
* By using LMS command, it is possible
to set lasing ON/OFF for each group.
0”: Center
“1”: Lower left
Oriain 1 “2”: Lower right Origin of the drawing. X- and Y-position
9 “3”: Upper left of DXF file are applied to this position.
“4”: Upper right
“5”: Original
X-position 8 e - .
©.999.999"—*+999.999” [mm] Speglfles the origin coordinate of the
. drawing.
Y-position 8
» The rotation center is the origin of the
drawing.

Rotation 7 “-360.00"-“+360.00" [°] » The drawing rotates in CW direction
with the negative value and in CCW
with the positive value.

“0”: Height and width
. . “1”: Width (fixed aspect ratio)
Size specification ! “2”: Height (fixed aspect ratio)
“3”: Original
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Data
Name length Data content Remarks
[byte]
Input only when “0”: Height and width
Width (7) Model Setting range [mm] | | or “1”: Width is selected at “Size
VL-W1500-N |, . .| | specification”.
VLWAAOO-N 000.100"-“300.000
VL-W1506-N |, W ,I'| Input only when “0™: Height and width
Height (7) VL-W1A06-N 000.100°-"600.000 or “2”: Height is selected at “Size
specification”.
Model Setting range [mm]
. VL-W1500-N “000.010"-“200.000"
Hatch pitch 7 VL-W1A00-N These settings are valid with the DXF
VL-W1506-N |, o w .| | file created by using hatching or solid
VL-W1AO6-N | 000-010°="400.000% ¢ o ion.
N “0”: Horizontal
Hatch direction 1 “1" Vertical
Line power correction 3 “000"—“999" [%] » The correction ratio is calculated u§|ng
the value of laser power and scanning
speed currently set as 100%.
Curve power correction 3 “001"="999” [%] * When Line power correction setting is
“000”, the whole data of this drawing
Scanning speed CnAAr “aaar 1o including the curved lines is not
correction 3 001"-"999" [%I scanned at lasing.
60 Fixed length.
» When Size specification is “Height and width” : 60-byte
Total data length Sg; * When Size specification is “Width” or “Height” : 53-byte
» When Size specification is “Original” : 46-byte

B Data example

Condition: VEC/DXF No. =1, Group No. =0, Origin = 0, X-position = 10, Y-position = -0.5, Rotation = 180,
Size specification = 0, Width = 20, Height = 35.5, Hatch pitch = 0.3, Hatch direction = 1,
Line power correction = 120, Curve power correction = 80, Scanning speed correction = 100
* Setting o 01000+010.000-000.500+180.000020.000035.500
Transmission data | [STX] | CDD | S 000.3001120080100 [CR]
* Readout | Transmission data | [STX] | CDD | R | 01 | [CR] |
01000+010.000-000.500+180.000020.000035.500
Response data [STX] | CDD | A 000.3001120080100 [CR]
Condition: VEC/DXF No. =1, Group No. =0, Origin = 0, X-position = 10, Y-position = -0.5, Rotation = 180,
Size specification = 3, Hatch pitch = 0.3, Hatch direction = 1,
Line power correction = 120, Curve power correction = 80, Scanning speed correction = 100
* Setting | Transmission data | [STX] | CDD | S | 01000+010.000-000.500+180.003000.3001120080100 | [CR] |
* Readout | fransmission data | [STX] | CDD | R | 01 | [CR] |
| Responsedata | [STX] | CDD | A | 01000+010.000-000.500+180.003000.3001120080100 | [CR] |
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3-5-4 Custom shape elements: FIG

Creates drawings with line, circle, arc and rectangle by specifying their sizes and positions.

B Setting request data / response data for readout

Start FIG Sub [Custom shape No.] [Element No.] (Check Delimiter
code command [Shape] [Size, positions and etc. *1] sum)
Sub command is “S” for the setting request data and “A” for the response data for readout
*1: Setting parameters vary depending on the element type.
B Readout request data
Start FIG R [Custom shape No.] [Element No.] (Check sum) Delimiter
code 5-byte
B Data description
1. Setting of “Line”
Name Data length Data content Remarks
[byte]
Custom shape No. 2 “00"-“15"
Element No. 3 “000"—“031" Max. 32 elements can be set in one
custom shape.
Shape 1 “0”: Straight line
X-start point 8 -
Model Setting range [mm]
Y-start point 8 VL-W1S00-N 1 166 0007-+100.0007| | When all positions are “+000.000”, that
VL-W1AO00-N .
X-end point 8 element is deleted.
- VL-W1506-N |, o« »
. VL-W1AOB-N -200.000"-“+200.000
Y-end point 8
Total data length 38 Fixed length.
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2. Setting of “Circle”

Data
Name length Data content Remarks
[byte]
Custom shape No. 2 “00"-“15"
Element No. 3 “000"—“031" Max. 32 elements can be set in one
custom shape.
Shape 1 “1”: Circle
X-center 8 Model Setting range [mm]
VL-W1500-N |, _ »
VL-W1A00-N -100.000"-"+100.000 Specifies the center position of the circle.
VL-W1506-N |, . »
Y-center 8 VL-W1A06-N -200.000"-"+200.000
Model Setting range [mm]
VL-W1500-N | . i »
Radius 7 VL-Wi1Ago-N | 000-0107-7100.000
VL-W1506-N | » « ”
VL-WAAOB-N 000.010"-200.000
Start angle 7 “-360.00"-*+360.00" [°] Specifies the start position of the stroke.
Total data length 36 Fixed length.
3. Setting of “Arc”
Data
Name length Data content Remarks
[byte]
Custom shape No. 2 “00"-*15”
Element No. 3 “000"—"031" Max. 32 elements can be set in one
custom shape.
Shape 1 “2”: Arc
X-start point 8 5
Model Setting range [mm]
Y-start point 8 VL-W1500-N |, "« ” o "
VL-WAAOO-N -100.000"-“+100.000 SpeC|f|e§ the start and end position of the
X-end point 8 curved line.
- VL-W1506-N |, _ »
VL-WAAOB-N -200.000"-“+200.000
Y-end point 8
Radius 7 “000.010"-999.999” [mm] Specifies the radius for the circular arc.
Direction 1 ? g’\?VW Specifies the stroke direction of the arc.
Andle 1 “0”: Under 180 degree Specifies the arc length by selecting the
9 “1”: Over 180 degree central angle.
Total data length 47 Fixed length.
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4. Setting of “Rectangle”

Data
Name length Data content Remarks
[byte]
Custom shape No. 2 “00"-“15"
Element No. 3 “000"—“031" Max. 32 elements can be set in one
custom shape.
Shape 1 “3”: Rectangle
X-position 8 Model Setting range [mm]
VL-W1500-N |, y » e ;
VL-W1A00-N -100.000"-“+100.000 Spe.C.IerS the coordinate of the base
position.
. VL-W1506-N |, - »
Y-position 8 VL-W1A06-N -200.000"-“+200.000
» The rotation center is the origin of the
drawing.

Rotation 7 “-360.00"-“+360.00" [°] » The drawing rotates in CW direction
with the negative value and in CCW with
the positive value.

“0”: Center
“17: lef . .
. - Upper ? t Origin of the rectangle. X- and Y-position
Base position ! 2" Upper right are applied to this position
“3”: Lower left PP P '
“4”: Lower right
Width 7 Model Setting range [mm]
VL-W1500-N | .« ,
VLWAAOO-N 000.100"-“300.000
X VL‘W1 506'N “ ” o« ”
Height 7 VL-W1A06-N 000.100"-“600.000
* To make the corners rounded, input the
Model Setting range [mm] value here.
VL-W1500-N | . w R » For the rectangle without rounded
Fillet radius 7 VL-W1A00-N 000.000"-"100.000 corners, set “000.000” here.
VL-W1506-N | . . ) * For the fillet radius, set smaller value
VL-W1A06-N 000.000°-"200.000 than half of the width or height of the
rectangle.
Total data length 51 Fixed length.

O Reference)

» To delete the element of the custom shape, select “Line” for shape and set all positions to “+000.000".
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B Data example

Condition: Custom shape No. = 0, Element No. = 1, Shape = Rectangle, X-position = 15, Y-position = 20,
Rotation = -10, Base position = Lower left, Width = 10, Height = 20, Fillet radius = 1
* Setting . 000013+015.000+020.000-010.00
Transmission data | [STX] | FIG S 3010.000020.000001.000 [CR]

* Readout Transmission data ‘ [STX] ‘ FIG ‘ R ‘ 00001 ‘ [CR] ‘

000013+015.000+020.000-010.00
Response data | [STX] | FIG | A | 4416 100020.000001.000 [CR]

Condition: To delete the element with Custom shape No. = 0, Element No. =1

* Setting Transmission data | [STX] | FIG | S | 000010+000.000+000.000+000.000+000.000 | [CR] |
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3-5-5 Custom shape parameters: LAY

Corrects the parameters of the all elements in the specified custom shape no., such as position, laser power and line width.

B Setting request data / response data for readout

[Custom shape No.] [Group No.] [X-offset] [Y-offset]
Start Sub o [Rotation] [Spu.'al I|n.e]. [Splre.al line width] - (Check o
LAY [Spiral interval] [End points fitting] [Line power correction] Delimiter
code command . . . sum)
[Curve power correction] [Scanning speed correction]
52-byte or 37-byte
Sub command is “S” for the setting request data and “A” for the response data for readout.
B Readout request data
Start |y R [Custom shape No ] (Check sum) Delimiter
code 2-byte
B Data description
Data
Name length Data content Remarks
[byte]
Custom shape No. 2 “00"-“15"

» Group No. specifies the scanning
order at lasing. The setting data is
scanned from smallest to largest

Group No. 2 “00"-*15” group no.

* By using LMS command, it is
possible to set lasing ON/OFF for
each group.

X-offset 8 Model Setting range [mm]
VL-W1500-N |, » o ,|| Moves the all elements set in the
VL-W1AQ0-N | ~100-000°-"+100.000 specified custom shape no. from the
VL-W1506-N |, . ., currently set position.
Y-offset 8 VL-WAAOB-N -200.000"-*+200.000
Rotation 7 ©.360.00"—"+360.00" [°] The r.otat!on center is the center of the
working field.

* The all lines in the selected drawing

become spiral form to make thick
“qyn . lines.
Spiral line 1 (1) :8: * When Spiral line setting is “Off”,

' do not send the data of “Spiral line
width”, “Spiral interval” and “End
points fitting”.

Spiral line width 7) Model Setting range [mm]
VL-W1500-N “000.010"-"200.000” || When Spiral line setting is “Off”, do not
VL-W1A00-N
1506 send these data.
. . VL—W 5 _N « » o« »
Spiral interval (7) VL-W1A06-N 000.010"-400.000
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Data

Name length Data content Remarks
[byte]
» Enables the auto-adjustment of the
“0” - Off Spiral line length according to the
End points fitting (1) “pr '.On attribute of start and end points.
' * When Spiral line setting is “Off”, do
not send this data.
) ] » The correction ratio is calculated
Line power correction 3 “000"-"999" [%] using the value of laser power and
scanning speed currently set as
; “AM1" 000" 100%.
Curve power correction 3 001"-"999” [%]

* When Line power correction setting
is “000”, the whole data of this

Scanning §peed 3 “001"-999" [%] drawing including t.he curved lines is
correction not scanned at lasing.
50 Fixed length.
Total data length (37) » When Spiral line setting is “On” : 52-byte
* When Spiral line setting is “Off” : 37-byte
B Data example
Condition: Custom shape No. = 1, Group No. = 0, X-offset = 2, Y-offset = -0.5, Rotation = 180,
Spiral line = On, Spiral line width = 0.2, Spiral interval = 0.1, End points fitting = On,
Line power correction = 120, Curve power correction = 80, Scanning speed correction = 100
* Setting Transmission data | [STX] | LAY | S 0100+002.000-000.500+180.001000.200000.100 (CR]
1120080100
* Readout Transmission data ‘ [STX] ‘ LAY ‘ R ‘ 01 ‘ [CR] ‘
0100+002.000-000.500+180.001000.200000.100
Response data [STX] | LAY | A 1120080100 [CR]
Condition: Custom shape No. =1, Group No. = 0, X-offset = 2, Y-offset = -0.5, Rotation = 180,
Spiral line = Off, Line power correction = 120, Curve power correction = 80,
Scanning speed correction = 100
* Setting | Transmission data | [STX] | LAY | S | 0100+002.000-000.500+180.00120080100 | [CR] |
* Readout | Transmission data | [STX] | LAY | R | 01 | [CR] |
| Responsedata | [STX] | LAY | A | 0100+002.000-000.500+180.00120080100 | [CR] |
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3-5-6 Custom shape name: LNM

Sets the name of the custom shape.

B Setting request data

Start LNM S [Custom shape No.] [Custom shape name] (Check sum) Delimiter
code Max. 22-byte
B Readout request data
Start LNM A [Custom shape No] (Check sum) Delimiter
code 2-byte
B Response data for readout
Start [Custom shape name] L
code LNM A Max. 20-byte (Check sum) Delimiter
B Data description
Name Data length Data content Remarks
[byte]
Custom shape No. 2 “00"-*15”
Variable-length character data: * Use the ASCII code to specify one-
Max. 20 digits (when specifying all byte characters.
Custr?;nms;hape Max. 20 characters in ASCII code) ) ?;‘j-;h?eschr::r‘;geizde to specify
Input Method: ASCII code or Shift JIS y -
code (can be mixed) » To delete the name, specify here
no data (0-byte).
Total data length Max. 22 Variable length.

O Reference)

» Refer to “2-3-5 Character data input method” (P.31) for details on the character input method and restrictions.
» The characters from 00 (HEX) to 1F (HEX), and 7F (HEX) of the ASCII code cannot be used for the custom shape

names.

» For response data for readout, two-byte characters are read out in the Shift JIS code while one-byte characters in the

ASCII code.

B Data example

Condition: Custom shape No. = 0, Custom shape name = abcd
" Seting [ fransmission data | [STX] | LNM | S | 00abed | [CR] |
* Readout

| Transmission data | [STX] | LNM | R | 00 | [CR] |

| Responsedata | [STX] |LNM | A |abcd | [CR] |
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3-5-7 Point radiation parameters: PRD

Sets the position, time and laser power correction ratio of the point radiation.

Point radiation is a function lasing at a point of the specified coordinate.

O Reference)

» The data items of PRD command vary depending on the setting details.

B Setting request data: When specifying the radiation position

[Point radiation No.] [Point No.] [Radiation time]
Start [Laser power correction] (Check -
code PRD S [X-position] [Y-position] [...] [X-position] [Y-position] sum) Delimiter
15 + 16n-byte
B Data description
Data
Name length Data content Remarks
[byte]
Point radiation No. 2 “00"-15"
» Max. 50 points can be set in one point
Point No. radiation no.
(First No. for 3 “000"-049” » Specifies the point no. to be set.
setting) * When setting two or more points, this no.
indicates the first no. to be set.
Radiation time and laser power correction
Radiation time 7 “00000.1"-99999.9” [ms] settings apply to all points specified in this
command.

Laser pgwer 3 ‘000999 [%] The correction ratio is calculated using the
correction value of laser power currently set as 100%.
X-position 8 » Specifies the position of the selected

point no.
" Model P * When setting the position of only one
Y-position 8 ode etting range [mm] point, do not send further data.
VL-W1500-N |, . ”
VL-WAA0O-N -100.000"-“+100.000
VL-W1506-N |, " »|| * When setting two or more points, specify
- -200.000"-+200.000 ’
X-position (8) VL-W1A06-N the position of the following point no.
» Max. 50 points of positions can be set.
Y-position (8)
Variable length within 15 + 16n-byte
Min. 31 | n=Count of the points to set position
Total data length Max. 815 | + When setting only one point: 31-byte

* When setting 50 points: 815-byte
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B Data example

Condition: Point radiation No. = 1, Point No. = 5, Radiation time = 2000, Laser power correction = 100,
X-position = 25.5, Y-position = -7

* Setting | Transmission data | [STX] | PRD | S | 0100502000.0100+025.500-007.000 | [CR] |

Condition: When setting 4 points:

Point radiation No. = 1, Point No. = 0, Radiation time = 2000, Laser power correction = 100,
X-position = 25.5, Y-position = 7, X-position = 25.5, Y-position = -7,
X-position = -25.5, Y-position = -7, X-position = -25.5, Y-position =7

» Setting

Transmission data | [STX] | PRD | S

0100002000.0100+025.500+007.000+025.500
-007.000-025.500-007.000-025.500+007.000

[CR]

B Setting request data : When specifying radiation time and laser power correction ratio for

each point
Start [Point radiation No.] [Point No.]
PRD S [Radiation time] [Laser power correction] (Check sum) Delimiter
code
15-byte
B Data description
Data
Name length Data content Remarks
[byte]
Point radiation No. 2 “00"-"15"
Specifies the radiation time and laser power
correction ratio by a point.

Point No. 3 “000"-4049” It is not possible to specify the radiation
time and laser power correction ratio for the
multiple points at once.

Radiation time 7 “00000.1"-"99999.9” [ms]
Laser pgwer 3 “000"—“999” [%] The correction ratio is calculated using the

correction value of laser power currently set as 100%.

Total data length 15 Fixed-length data.
B Data example
Condition: Point radiation No. = 1, Point No. = 3, Radiation time = 2000, Laser power correction = 100
* Setting | Transmission data | [STX] | PRD | S | 0100302000.0100 | [CR] |
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Setting request data : When deleting point setting

Start

[Point radiation No.] [First point No. to delete]

PRD S [Last point No. to delete] (Check sum) Delimiter
code
8-byte
B Data description
Data
Name length Data content Remarks
[byte]
Point radiation No. 2 “00"-15"
Deletes all points from the specified first
First point No. to delete 3 point no. to the last point no.
“000"—*049" To delete the onIY one point, spgmfy the
same no. to the first and last point no.
Last point No. to delete 3 Specify the smaller no. to the first point no.
than the last point no.
Total data length 8 Fixed-length data.
B Data example
Condition: When deleting point setting

Point radiation No. = 1, First point No. to delete = 5, Last point No. to delete = 10

* Setting | Transmission data | [STX] | PRD | S | 01005010 | [CR] |
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B Readout request data

Start PRD R [Point radiation No.] [Point No.] (Check sum) Delimiter
code 5-byte
B Response data for readout
Start [Point radiation No.] .[Pomt No.].[Badlatlon t!me] (Check o
PRD A [Laser power correction] [X-position] [Y-position] Delimiter
code sum)
31-byte or 5-byte
B Data description
Data
Name length Data content Remarks
[byte]
Point radiation No. 2 “00"-“15”
Reads out the point radiation setting by a
. CANA_AG” point.
Point No. 3 00077049 It is not possible to readout settings for the
multiple points at once.
Radiation time *1 (7) “00000.1"-"99999.9” [ms]
Laser power . o . The correction ratio is calculated using the
correction *1 ) 000°-"999" [%] value of laser power currently set as 100%.
X-position *1 ®) Model Setting range [mm]
VL-W1500-N |, - ”
VL-WAAOO-N -100.000"-"+100.000
e VL-W1506-N |, - R
Y-position *1 (8) VL-W1A06-N -200.000"-+200.000
31 Fixed length.

Total data length

(®)

» When the specified point no. has settings : 31-byte
» When the specified point no. has no settings : 5-byte

*1: If there is no setting in the specified point no., these items are not sent in the response data for readout.

B Data example

Condition: Point radiation No. = 1, Point No. = 0, Radiation time = 2000,
Laser power correction = 100, X-position = 25.5, Y-position = -7

* Readout | Transmission data | [STX] | PRD | R | 01000 | [CR] |

| Responsedata | [STX] | PRD | A | 0100002000.0100+025.500-007.000 | [CR] |
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3-5-8 Point radiation correction: PRF

Specifies the offset value of the position and laser power to the all points set in the selected point radiation no.

B Setting request data / response data for readout

Start Sub [Point radiation No.] [Group No.] [X-—offset] (Check o
PRF [Y-offset] [Laser power correction] Delimiter
code command sum)
23-byte
Sub command is “S” for the setting request data and “A” for the response data for readout.
B Readout request data
Start PRF R [Point radiation No.] (Check sum) Delimiter
code 2-byte
B Data description
Data
Name length Data content Remarks
[byte]
Point radiation No. 2 “00"-“1%5”
» Group No. specifies the scanning order
at lasing. The setting data is scanned
Group No. 2 “00"-*15” from smallest to largest group no.
* By using LMS command, it is possible
to set lasing ON/OFF for each group.
X-offset 8 Model Setting range [mm]
VL-W1500-N |, - ” Moves the all points set in the selected
VL-W1AQQ-N | ~100-000°-"+100.000 point radiation no. from currently set
VL-W1506-N |, . .| | position.
Y-offset 8 VL-W1A06-N -200.000"-*+200.000
» The correction ratio is calculated using
the value of laser power for each point
Laser power as 100%.
correZtion 3 “000"-*999” [%] * When laser power correction ratio is set
to “000”, all points set in the specified
point radiation no. are not scanned at
lasing.
Total data length 23 Fixed length.

B Data example

Condition: Point radiation No. = 1, Group No. = 2, X-offset = 0, Y-offset = -5.6, Laser power correction = 130
* Setting | Transmission data | [STX] | PRF | S | 0102+000.000-005.600130 | [CR] |
* Readout | Transmission data | [STX] | PRF | R | 01 | [CR] |
| Responsedata | [STX] | PRF | A | 0102+000.000-005.600130 | [CR] |
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3-5-9 Lasing ON/OFF by group: LMS

Specifies whether draw the setting data or not at lasing by each group No.
Without this setting, the all data in a file is drawn at lasing. If there is a group that should not be drawn, send this command
and set it to lasing off.

O Reference)

» Group No. is specified by each drawing setting with the command of “CDC: VEC file parameters”, “CDD: DXF file
parameters”, “LAY: Custom shape parameters”, or “PRF: Point radiation parameters”.

« If there is a group desired not to be scanned at lasing, send this command every time when the file No. is changed and
when remote mode is turned on.

* When the laser welding machine power or the remote mode is turned off, or when the file No. is changed, this setting is
cleared and all groups are set to “lasing on”.

» This setting is not saved to the laser welding machine.

» The data in a group set to lasing off is not scanned by guide laser.

» This setting can not be confirmed on the image display.

» Even for the lasing off data, when SEO command is used in that data, send SEO command always before lasing trigger
input.

B Setting request data / response data for readout

Start LMS Sub [Lasing ON/OFF for each group]

code command 16-byte (Check sum) Delimiter

Sub command is “S” for the setting request data and “A” for the response data for readout.

B Readout request data

Start

LMS R (Check sum) Delimiter
code

B Data description

Name Data length Data content Remarks
[byte]

Group No. 00 1
Lasing ON/OFF

Group No. 01 )
Lasing ON/OFF ! ’ z‘jfu';‘z';gg?(’)OSJOE‘)" groups

Group No. 02 1 ? II:::;:Q 8:\:": » Even if there is a group No. not
Lasing ON/OFF ' 9 used in a file, send all 16 digits

with “0” or “1”.

Group No. 15 1
Lasing ON/OFF
Total data length 16 Fixed length.
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B Data example

Condition: Setting for lasing off to the group No. 2 and 3, and no data in group No. 4 to 15.
* Setting 1100111111111111
Transmission data | [STX] | LMS | S | or [CR]
1100000000000000
* Readout Transmission data ‘ [STX] ‘ LMS ‘ R ‘ [CR] ‘
1100111111111
Response data [STX] | LMS | A | or [CR]
1100000000000000

3-5-10 Data compile mode: CVM

To avoid lasing pause during operation (warning E720), set Data compile mode from Runtime to Precompiled. Setting of
Data compile mode is applied to only the selected file. Specify it at each file.

B Setting request data / response data for readout

Start CVM Sub [Data compile mode]

code command 1-byte (Check sum) Delimiter

Sub command is “S” for the setting request data and “A” for the response data for readout.

B Readout request data

Start

CVM R (Check sum) Delimiter
code

B Data description

Data
Name length Data content Remarks
[byte]

“0”: Runtime, Enable warning E720

Data compile 1 “1”: Runtime, Disable warning E720

When lasing pause warning (E720) is not occur,

mode “2 Precompiled use Runtime mode.
Total data length 1 Fixed length.
OReference)

* SEO command is not available when Data compile mode is set to Precompiled.

» The available data capacity (total length of the drawing lines) at Precompiled mode is lower than the capacity at Runtime
mode.

* When Precompiled mode is set, the required time for turning on READY OUT is longer than that of Runtime mode.

» Before disabling lasing pause warning E720, make sure that the processing results are not impaired by lasing pause.

B Data example

Condiion: ~ Data compile mode = 2
* Setting | Transmission data | [STX] | CVM | S | 2 | [CR] |
* Readout | Transmission data | [STX] | CVM | R | [CR] |

| Responsedata | [STX] |CVM | A |2 | [CR] |
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3-6 Layout/Position Adjustment Commands

3-6-1 Work distance: WRD

Sets the distance from the mounting surface of the laser welding machine to the lasing object.

L Reference)

* The work distance setting is linked to the indicating work distance by the guide laser.

B Setting request data / response data for readout

Start

code WRD

Sub
command

[Work distance]

5-byte

(Check
sum)

Delimiter

Sub command is “S” for the setting request data and “A” for the response data for readout.

B Readout request data

Sézret WRD R (Check sum) Delimiter
B Data description
Name Dat[ab)llcta;gth Data content Remarks
Model Setting range [mm]
Work distance 5 xtwﬁggn 1300.0"-330.0°
e | emomon
Total data length 5 Fixed length.

B Data example

Condition:

Work distance = 315

» Setting

| Transmission data | [STX] | WRD | S | 315.0 | [CR] |

* Readout

| Transmission data | [STX] | WRD | R | [CR] |

| Responsedata | [STX] | WRD | A | 315.0 | [CR] |
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3-6-2 File options: ALC

Adjusts the lasing position and layout for all data in a file.

B Setting request data / response data for readout

[X-offset] [Y-offset] [Rotation offset]
Start ALC Sub . [Nymbgr of scan.s] [S.canlnlng interval] (Check Delimiter
code command [Y-axis mirroring] [X-axis mirroring] [Overlap length] sum)
38-byte
Sub command is “S” for the setting request data and “A” for the response data for readout.
B Readout request data
Start ALC R (Check sum) Delimiter
code
B Data description
Name Data length Data content Remarks
[byte]
Model Setting range [mm]
X-offset 8 VLW1500-N + Moves the all data set in the file from
VL'W ) AOO-N “-100.000"-“+100.000" currently set position.
- - + The rotation center is the center of the
Y-offset 8 VEWISOO-N - 1. 500.000"—+200.000" | | Working field.
VL-W1A06-N « After the rotation offset is applied, X-/
Y-offset values are applied.
Rotation offset 7 “-360.00"-*+360.00" [°]
This setting is applied only when the
Number of scans 4 *0001"-"9999" [times] trigger mode is “single trigger”. When
the trigger mode is set to “continuous
trigger”, this setting is not used.
Scanning interval 4 “00.0"-“60.0” [Second]
Y-axis mirroring 1 “0™ Do not invert Mirror image along Y-axis
X-axis mirroring 1 1 Invert Mirror image along X-axis
+ This setting is applied to a line which
start point and end point are in the
B o Y same coordinate.

Overlap length 5 0.000-75.000" [mm] » Extends the line length at the start
and end points respectively with a half
length of the setting overlap length.

Total data length 38 Fixed length.

B Data example

Condition: X-offset = 10, Y-offset = -5.5, Rotation offset = 120, Number of scans = 4, Scanning interval = 0,
Y-axis mirroring = 0, X-axis mirroring = 1, Overlap length = 0.03
* Setting | Transmission data | [STX] | ALC | S | +010.000-005.500+120.00000400.0010.030 | [CR] |
* Readout | fransmission data | [STX] | ALC | R | [CR] |
| Responsedata | [STX] | ALC | A | +010.000-005.500+120.00000400.0010.030 | [CR] |
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3-6-3 Position and power adjustment per trigger: SEO

Specifies the offset value of lasing position and laser power for all data in the file. Send this command per trigger.

B Setting request data / response data for readout

[X-offset] [Y-offset] [Rotation offset]
Start SEO Sub command [Laser power correction] (Check Delimiter
code sum)
26-byte
Sub command is “S” for the setting request data and “A” for the response data for readout.
B Readout request data
Start SEO R (Check sum) Delimiter
code
B Data description
Name Data length Data content Remarks
[byte]
Model Setting range [mm]
X-offset 8 VLW1500-N + Moves the all data set in the file from
) i “-100.000"-+100.000" currently set position.
VL-W1AO00-N . .
» The rotation center is the center of
Y-offset 8 VL-W1506-N “.200.000"—“+200.000" the working field.
VL-W1A06-N » After the rotation offset is applied,
X-/Y-offset values are applied.
Rotation offset 7 “-360.00"-"+360.00" [°]
» Corrects the laser power of the all
Laser power data in the file.
P . 3 “000"-"999” [%] » The correction ratio is calculated
correction .
using the value of laser power
currently set as 100%.
Total data length 26 Fixed length.

O Reference)

» Before using SEO command to change position or laser
power, enable the setting of “Offset by SEO command” at

file options for each file.

* When the file with the setting to use SEO command is
selected, transmit SEO command by every trigger input.

Otherwise trigger ready does not turn ON.

* SEO command is not available when Data compile mode is

set to Precompiled.

Current lazer power

(Fil1s[0000 [Test

]

Position |Gua\ily|Functinn|

™ Y-axis mirraring

™ #-axis mirroring

fork distance 3150 [nn]

Rotation offset 000 [dee.]
K-offset 0000 [an]
0000 [mm]

¥ OFfset by SEO command I

Y-offset

Language

Hanual

Hode
© Run
* Set.

Hone

Drawings

File option

File

Data mzt.

Maintenance

TEST | GUIDE LASER |

Heasure time Save

Environ.
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B Data example

Condition: X-offset = 10, Y-offset = -5.5, Rotation offset = 120, Laser power correction = -80
* Setting | Transmission data | [STX] | SEO | S | +010.000-005.500+120.00080 | [CR] |
* Readout | fransmission data | [STX] | SEO | R | [CR] |

Condition: Sending SEO command without any change of position and power

* Setting | Transmission data | [STX] | SEO | S | +000.000+000.000+000.00100 | [CR] |

| Responsedata | [STX] | SEO | A | +010.000-005.500+120.00080 | [CR] |

B Timing chart for SEO command transmission

When the file with the setting to use SEO command is selected

Laser pumping input

o

OFF

input, Shutter open

input

Lasing trigger input
Trigger ready output

Lasing output

Command data SEOS SEOS SEOS

Shutter open enable [ON(Open)J

OFF (Close)—
-ON

LOFF
-ON

- OFF
-ON

LOFF

—]

Response data { ACK \, { ACK \, ACK
ltem Time Remarks
T1 1 second ormore  SEO command cannot be sent until the shutter opens.

The shutter opens approx. 1 second after the shutter open input.

T2 Oms or more After confirming the lasing output is turned ON, the next SEO command data can be

sent.

O Reference)

80

When the file with the setting to use SEO command is selected, transmit SEO command by every trigger input.
Otherwise trigger ready does not turn ON.

SEO command can be accepted only when the shutter is open. The shutter status can be confirmed by using SHUTTER
OPEN OUT signal of 1/0.

When “command reception permission ON” is set by MKM command, SEO command can not be accepted.

To reset the transmitted SEO command data, either close the shutter, or set “command reception permission ON” for
MKM command.

When SEO command will be sent right after file change (FNO/FNN command) or command reception permission OFF
(MKM command) setting, set the wait time of 1 second or more after FNO/FNN/MKM command reception.

When the trigger counter is reset after sending of SEO command, the setting by SEO command is also reset and trigger
ready turns OFF. In this case, send SEO command again.
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3-6-4 SEO command setting: OFC

Sets whether you use SEO command or not with the selected file. When using SEO command, send it per trigger.

B Setting request data / response data for readout

Start OFC Sub [SEO command setting] (Check sum) Delimiter
code command 1-byte
Sub command is “S” for the setting request data and “A” for the response data for readout.
B Readout request data
Start OFC R (Check sum) Delimiter
code
B Data description
Data
Name length Data content Remarks
[byte]
SEO command “0” Do not use SEQ comr'n'and specifies the offset value of
. 1 wan lasing position and laser power for all data in
setting 1”: Use SEO command )
the file.
Total data length 1 Fixed length.

O Reference)

» Refer to “3-6-3 Position and power adjustment per trigger: SEO” (P.79) for SEO command.

» SEO command is not available when Data compile mode is set to Precompiled.

B Data example

Condition: SEO command setting = 1
* Setting ‘ Transmission data ‘ [STX] ‘ OFC ‘ S ‘ 1 ‘ [CR] ‘
* Readout ‘ Transmission data ‘ [STX] ‘ OFC ‘ R ‘ [CR] ‘

‘ Response data ‘ [STX] ‘ OFC ‘ A ‘ 1 ‘ [CR] ‘
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3-7 Laser Condition Setting Commands

3-7-1 Laser power: LPW

Sets the laser power for the file.

B Setting request data / response data for readout

Start LPW Sub [Laser power]

code command 5-byte (Check sum) Delimiter

Sub command is “S” for the setting request data and “A” for the response data for readout.

B Readout request data

Start

LPW R (Check sum) Delimiter
code

B Data description

Name Data length Data content Remarks
[byte]
Model Setting range [W]
Laser power 5 xtw:::gg:m 1009.0°-"045.0"
xtmﬁgg:m “018.0"-“090.0”
Total data length 5 Fixed length.
B Data example
Condition: Laser power = 40
* Setting | Transmission data | [STX] | LPW | S | 040.0 | [CR] |
* Readout | fransmission data | [STX] | LPW | R | [CR] |

| Responsedata | [STX] | LPW | A | 0400 |[CR] |

O Reference)

» Though the laser power is set in [W], in some cases there is a difference between the actual output power and the
setting value. It is recommended to measure the actual laser power regularly and to adjust the setting value.

» This setting is applied to all data in a file. To change the laser power for some data, set the laser power correction by
each drawing data.
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3-7-2 Scanning speed: SSP

Sets the scanning speed for the file.

B Setting request data / response data for readout

Start sSSP Sub [Scanning speed]

code command 5-byte (Check sum) Delimiter

Sub command is “S” for the setting request data and “A” for the response data for readout.

B Readout request data

Start

SSP R (Check sum) Delimiter
code

B Data description

Name Dat{z}l/(::]gth Data content Remarks
Scanning speed 5 “00001"=“03000” [mm/s]
Total data length 5 Fixed length.
B Data example
Condition: Scanning speed = 500
* Setting | Transmission data | [STX] | SSP | S | 00500 | [CR] |
* Readout | fransmission data | [STX] | SSP | R | [CR] |

| Responsedata | [STX] | SSP | A | 00500 | [CR] |

O Reference)

» This setting is applied to all data in a file. To change the scanning speed for some data, set the scanning speed
correction by each drawing data.
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3-7-3 Laser fine tune: WTC

Fine-tunes lasing quality such as on/off timing of the radiation.

B Setting request data / response data for readout

[Laser starting] [Laser ending]
Start Sub [Edge] [Curve]. [Waiting time] (Check o
code WTC command [Pre-scan time] [Jump] sum) Delimiter
[Point radiation on wait] [Point radiation off wait]
33-byte, 25-byte or 8-byte
Sub command is “S” for the setting request data and “A” for the response data for readout.
B Readout request data
Start WTC R (Check sum) Delimiter
code
B Data description
Name Data length Data content Remarks
[byte]
Laser starting 4 “-100"-“+100”
Laser ending 4 “100"-“+100”
Edge 3 “000"-*100"
Curve 3 “000"-"100"
Waiting time 3 “000"—100" With a larger value, lasing time becomes
longer.
Pre-scan time 5 “00.00"-10.00” [ms]
Jump 3 “000"-*100"
Point rac?iation on @) “0.00"-“9.99" [ms] + These settings are valid for the file with the
wait *1 point radiation.
Point radiation off ) o i * Itis not possible to omit one side of the
wait *1 “) 0.00°-"9.99" [ms] point radiation on/off wait.
33 Fixed length.
Tojtzl cleiz szl (25) * When sending all data and response data for readout : 33-byte

(8)

* When Point radiation on/off wait are omitted : 25-byte
* When sending only Point radiation on/off wait : 8-byte

*1: These items can be omitted. It is also possible to send only them.

O Reference)

» For the omitted data, the data set last (the initial value if it was not set) will be maintained.
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B Data example

Condition:

» Setting

* Readout

Condition:

» Setting

Laser starting = -5, Laser ending = 10, Edge = 10, Curve = 0, Waiting time = 20,
Pre-scan time = 1, Jump = 0, Point radiation on wait = 0, Point radiation off wait = 0

Transmission data

[STX]

WTC

-005+01001000002001.000000.000.00
or
-005+01001000002001.00000

[CR]

| Transmission data | [STX] | WTC | R | [CR] |

‘ Response data ‘ [STX] ‘WTC ‘A

-005+01001000002001.000000.000.00 ‘[CR] ‘

When sending only Point radiation on/off wait:
Point radiation on wait = 1.5, Point radiation off wait = 0.5

| Transmission data | [STX] | WTC | S | 1.500.50 | [CR] |
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3-8 Trigger Counter Commands

3-8-1 Trigger counter: CNT

Reads out the trigger count and the error count for the selected file. The trigger count can be changed with this command.

B Readout request data

Start

CNT R (Check sum) Delimiter
code

B Response data for readout

Start CNT A [Trigger count] [Error count] (Check Delimiter
code 18-byte sum)
B Setting request data
Start CNT S [Trigger count] (Check Delimiter
code 9-byte sum)
B Data description
Name Data length Data content Remarks
[byte]
* Indicates the total number of the received trigger
for the selected file.
Trigger count 9 » Trigger count includes the error count.
» Trigger count does not include the test lasing
operation.
Indicates the number of the abnormal lasing
000000000°-"999999999 operation from the received trigger with the following
reasons.
» When the lasing operation is interrupted because
Error count 9 .
of the alarm or warning occurrence.
* When the lasing operation done with the laser
energy or power out of the setting threshold.
(Warning “E710” or “E812” occurrence)
Total data 18 Fixed length.
lenath 9) » Response data for readout : 18-byte
9 » Setting request data : 9-byte

B Data example

Condition: Trigger count = 700, Error count = 3

» Readout ‘ Transmission data ‘ [STX] ‘ CNT ‘ R ‘ [CR] ‘

| Responsedata | [STX] | CNT | A | 000000700000000003 | [CR] |

Condition: Trigger count = 1000
* Setting | Transmission data | [STX] | CNT | S | 000001000 | [CR] |
O Reference)

* When the trigger count is changed, the error count is reset to “0”.
» The setting changed by this command is saved in the laser welding machine without overwriting to the file.
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3-8-2 Trigger counter reset: CTR

Resets the trigger count and the error count for the selected file to “0”.

B Setting request data

Start

[Reset counter]

code CTR S 1-byte (Check sum) Delimiter
B Data description
Data
Name length Data content Remarks

[byte]

Reset counter 1 “O,,: Trigger count and error count It is not possible to reset only the trigger count.

1”: Error count only
Total data length 1 Fixed length.

B Data example

Condition: To reset error count
" Seting M qransmission data | [STX] | CTR | S | 1] [CR] |
O Reference)

» The setting changed by this command is saved in the laser welding machine without overwriting to the file.

ME-VLWIN-SR-2

87



3-9 Maintenance Commands

3-9-1 Laser radiation for measurement: SPT

Controls the radiation of the “laser for measurement” used to measure laser output by a commercially available power
meter.

B Setting request data

Start SPT s [Radiation control] (Check sum) | Delimiter
code 1-byte
B Data description
Name Data length Data content Remarks
[byte]
» The internal shutter is automatically opened and
closed at the time of start and stop of radiation.
+ “Stop radiation temporarily” refers to the status
“0”: Stop radiation stopping radiation with the shutter opened. Use
Radiation control 1 “1”: Start radiation this state only when restarting radiation in a
“2”: Stop radiation temporarily while.
 To restart the radiation after sending “2” (Stop
radiation temporarily), send “1” without closing
the shutter.
Total data length 1 Fixed length.

QO Reference)

» This command is available only when the DIP switch No. 2 on the rear side of the controller is ON.

» You can start the laser radiation for measurement only when the laser pumping is completed and the shutter is closed.

» The laser power setting in the selected file is applied to the power for the laser radiation for measurement.

» The laser for measurement is radiated at the center of working field. The X-/Y-offset value in System offset of the
environment setting is not applied to the lasing position of this function.

» Do not execute any other operation including the shutter opening/closing and sending MKM command during the laser
radiation for measurement.

» Do not control other operation or setting with “Stop radiation temporarily” status. Laser radiation for measurement should
be ended with “Stop radiation” status.

« If you want to radiate the laser to the arbitrary points, use “Point radiation” function instead of this function.

B Data example

Condition: Radiation control = 1
» Setting

| Transmission data | [STX] | SPT | S | 1 | [CR] |
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3-9-2 Laser power warning threshold: PWL

Sets the laser power [W] threshold at lasing to check the measurement results.
When the measured value is out of the threshold, warning “E812” is output.

B Setting request data / response data for readout

Start

code PWL

Sub
command

[Upper limit] [Lower limit]
10-byte

(Check sum) Delimiter

Sub command is “S” for the setting request data and “A” for the response data for readout.

B Readout request data

Start PWL R (Check sum) | Delimiter
code
B Data description
Name Data length Data content Remarks
[byte]
_ « Set the larger value to the upper limit than the
Upper limit 5 lower limit
“000.0”: No threshold . o . .
“000.4-100.0” [W] * Itis possible to specify only one side of the
. ’ ’ limit value. In this case, set “000.0” to the not
Lower limit 5 o
specified value.
Total data length 10 Fixed length.
B Data example
Condition: Upper limit = 47, Lower limit = 43.5
* Setting | Transmission data | [STX] | PWL | S | 047.0043.5 | [CR] |
* Readout | fransmission data | [STX] | PWL | R | [CR] |

| Responsedata | [STX] | PWL | A | 047.0043.5 | [CR] |

O Reference)

» Set the threshold based on the actual power measured at test lasing.

» Warning “E812” for exceeding laser power threshold is released automatically when the lasing operation ended.
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3-9-3 Laser energy warning threshold: MEN

Sets the laser energy [mJ] threshold at lasing to check the measurement results.
When the measured value is out of the threshold, warning “E710” is output.

B Setting request data / response data for readout

Start PWL Sub [Upper limit] [Lower limit]

code command 18-byte (Check sum) Delimiter

Sub command is “S” for the setting request data and “A” for the response data for readout.

B Readout request data

Start

PWL R (Check sum) Delimiter
code

B Data description

Data length

[byte] Data content Remarks

Name

L » Set the larger value to the upper limit
Upper limit 9 than the lower limit
"000000000" No threshold e ltis possible to s écif only one side
“000000100"~*999999999” [mJ] posst pectly on'y

of the limit value. In this case, set

“000000000” to the not specified value.

Lower limit 9

Total data length 18 Fixed length.

B Data example

Condition:  Upper limit = 33000, Lower limit = 27000
* Setting | Transmission data | [STX] | MEN | S | 000033000000027000 | [CR] |
* Readout | fransmission data | [STX] | MEN | R | [CR] |

| Responsedata | [STX] | MEN | A | 000033000000027000 | [CR] |

O Reference)

» Set the threshold based on the actual laser energy measured at test lasing.

* When the laser energy warning threshold is set, it is possible to confirm whether the laser energy is in the threshold
range or not at each lasing operation with MST command response data.

» To release the warning “E710” for exceeding laser energy threshold, close the shutter.

» Though the laser energy threshold can be set up to 999999999 mJ, the measurable value is up to 429496729 mJ.
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3-10 Environment Setting Command

3-10-1 Internal clock: YMD

Sets the date and time of the internal clock of the laser welding machine. Based on this internal clock, the date and time
information for the saving data is updated.

B Setting request data / response data for readout

Start Sub [Dominical year] [Month] [Date]

YMD [Hour] [Minute] [Second] (Check sum) Delimiter
code command 14-byte

Sub command is “S” for the setting request data and “A” for the response data for readout.

B Readout request data

Start

YMD R (Check sum) Delimiter
code

B Data description

Name Dat[i;:en]gth Data content Remarks
Dominical year 4 “1980"-“2037” [Year]

Month 2 “01"="12” [Month]
Date 2 “01"-"31" [Day]
Hour 2 “00"—*23" [Hour]

Minute 2 “00"-"59” [Minute]

Second 2 “00"-“59” [Second]

Total data length 14 Fixed length.

» The setting changed by this command is saved in the laser welding machine without overwriting to the file.

B Data example

Condition: Dominical year = 2015, Month = 12, Date = 1, Hour = 18, Minute = 45, Second = 00
* Setting | Transmission data | [STX] | YMD | S | 20151201184500 | [CR] |
* Readout | Transmission data | [STX] | YMD | R | [CR] |

| Responsedata | [STX] | YMD | A | 2015120184500 | [CR] |
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3-10-2 /O settings: ENV

Sets the operating conditions of the input/output signals.

B Setting request data / response data for readout

Start Sub [One-shot output time]

code ENV command [Warning fZi;;\tI:hd trigger] (Check sum) Delimiter

Sub command is “S” for the setting request data and “A” for the response data for readout.

B Readout request data

Start

ENV R (Check sum) Delimiter
code

B Data description

Name Data length Data content Remarks
[byte]
Sets the output duration for the following
signals.
One-shot output 3 “020"—*510" [ms] There is a margin of error between the setting

value and actual output time.
» LASING END OUT (Y8)
+ SET OK OUT (No. 36)

time

Specify whether Warning E800 is enabled

or disabled. Warning E800 indicates that the

Warning for invalid “0”: Do not output warning (OFF) trigger was not accepted because it was input
trigger “1”: Output warning (ON) during the lasing operation.

This warning “E800” is output during the one-

shot output time.

Total data length 4 Fixed length.

O Reference)

» The setting changed by this command is saved in the laser welding machine without overwriting to the file.
* In some case, one-shot output time is also applied to the following outputs.
* LASING OUT (Y7): In case the lasing time is shorter than the set one-shot output time, the lasing output remains
ON until the one-shot output time ends.
+ POWER WARNING OUT (Y11): The minimum output duration of the power warning is the same with the one-shot
output time.

B Data example

Condition: One-shot output time = 60, Warning for invalid trigger = 1
* Setting | Transmission data | [STX] | ENV | S | 0601 | [CR] |
* Readout | Transmission data | [STX] | ENV | R | [CR] |

| Responsedata | [STX] | ENV | A | 0601 | [CR] |
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Troubleshooting

If any operation errors occur, check items below.
When the problems cannot be resolved, please contact our sales office or representatives.

B Start-up
Troubles Causes Measures
Power cable is not connected. Connect the power supply cable.
» Power supply is not Key switch is not turned on. Turn on the key switch.
turned on.
» The system does not Power is not supplied. Check the power supply.
start up.
. Replace the fuse by following the procedures
Fuse is blown. described in the Setup/Maintenance Guide.

B Laser pumping (Laser supply)

Troubles Causes Measures

» Check the wiring of INTERLOCK 1 and
INTERLOCK 2 respectively.

« If the safety equipment such as door and
switch connected to the INTERLOCK 1 and
2 is in released status, restore the original
condition.

The interlock terminal is disconnected.

¢ Check the connection between LASER STOP

Laser pumping does not 2A IN, LASER STOP 2B IN and OUT COM. of

start. LASER STOP 2 IN of the /O terminal the /O terminal.

is disconnected. « If the safety equipment such as door and
switch connected to the LASER STOP 2A IN

and LASER STOP 2B IN is in released status,

restore the original condition.

Connect the internal or external power supply
to IN COM. and OUT COM. in the I/O terminal
respectively.

Power is not supplied to the common
terminal of the I/O terminal.

Signals from the external control device

Refer to “External Control” in Troubleshooting.
are refused.

» Check if the setting of DIP switch No. 2 and the

Laser pumping does not control method for laser pumping (laser supply)
start in remote mode. The DIP switch setting is not consistent are consistent:

with the actual control method of laser * By l/O: OFF

pumping (laser supply). * By communication command : ON

« If the DIP switch setting is changed, restart the
laser welding machine.
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W Display/Configuration

Troubles

Causes

Measures

Touch panel console
shows nothing.

Laser welding machine has not been
started.

See remedial action against “Start-up”.

Cable of the touch panel is not
connected.

Check that the cable is connected to connector
[CONSOLE] on front of controller.

Return harness is not connected.

Connect return harness to [RETURN OUT], [VGA
OUT] and [(VGA+RETURN) IN] on the rear of the
controller.

Touch panel console
does not respond to
screen tap.

Return harness is not connected.

Connect return harness to [RETURN OUT], [VGA
OUT] and [(VGA+RETURN) IN] on the rear of the
controller.

Monitor shows nothing.

Monitor is not turned on.

Check power to monitor.

Monitor cable is not connected.

Check that monitor cable is securely connected to
connector [VGA OUT] on rear of controller.

The connected monitor is not applicable
with the laser welding machine.

Connect a VGA-compatible monitor.

Mouse does not work.

The mouse is connected to the USB
hub.

Connect the USB mouse to the laser welding
machine controller directly without USB hub.

The mouse type is not supported by
the laser welding machine.

Use the USB mouse with Human interface device
(HID) class.

A USB flash drive cannot
be recognized.

» A USB flash drive with a security

function is used.

The file system selected when

formatting the USB flash drive is not

appropriate.

* The connector of the USB flash
drive is dirty.

* The laser welding machine was
launched with the USB flash drive
connected.

» USB flash drives with a security function
cannot be used.

» Use a USB flash drive formatted with FAT32.

» Clean the connector according to the
procedure in the instruction manual of your
USB flash drive.

« Insert the USB flash drive after the activation
of the laser welding machine is completed.
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B Lasing operation

Troubles

Causes

Measures

Laser processing cannot
be done.

(The laser emission
indicator blinks but

laser processing is not
performed on the object.)

Obstacle hinders laser beam.

Remove obstacle between laser emission port of
laser welding machine head and object.

Distance to object is not appropriate.

Adjust distance between bottom surface of laser
welding machine head and target surface of
object.

Object is not in place.

Check the lasing position using the guide laser if
the object is out of the specified position.

Laser power is insufficient.

* Increase laser power (including correction
factor).

» Decrease scanning speed (including correction
factor).

Lasing is not performed
in RUN/REMOTE Mode.
(The laser emission

indicator does not light.)

In RUN Mode:

The start button for RUN mode is not
activate or the lasing trigger is not
input.

Start the RUN Mode, and then input a signal to
TRIGGER IN on the I/O terminal.

The lasing trigger signal on the 1/0
terminal is not input.

Check connections with external equipment for
mis-connection, disconnection or contact failure
due to any loose connector.

Confirm that lasing trigger by one-shot signal of
more than 10 ms is input per lasing cycle.

The lasing trigger is entered while the
trigger ready is OFF.

Refer to “External Control” in Troubleshooting.

Sometimes laser is
emitted unintentionally.

Fumes causes malfunction of
photoelectric sensor for lasing trigger
signal.

« Install a dust collector to eliminate the fume
(smoke) generated during lasing.
» Check that dust collector works well.
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B Lasing quality

Troubles

Causes

Measures

There is a decrease in
laser processing quality.

Laser emission port is not clean.

Refer to the “Maintenance” in Setup/Maintenance
Guide and clean contaminants off the laser
emission port.

If contaminants persist, replace laser emission
port protective glass.

Contact our sales office.

Fumes occurring during lasing hinder
laser beam.

* Install dust collector.
» Check that dust collector works well.

Distance to object is not appropriate.

Adjust distance between bottom surface of laser
welding machine head and lasing surface of
object.

Lasing surface of object is inclined.

Make adjustment so that bottom surface of laser
welding machine head and lasing surface of
object are parallel with each other.

There are variations in properties of

objects.

» Thickness varies.

» Surface roughness varies (including
those in gloss).

* Material varies (including those in
chemical composition).

Adjust the setting parameters and work distance
according to respective target objects.

Object feeder is not stable.

Adjust object feeder so that position of objects
become stable.

Performance of laser oscillator
deteriorates due to aging.

* Increase setting value of laser power.

» Decrease scanning speed.

If it is not possible to get the same laser
processing quality as before even with the max.
value of the laser power setting, laser oscillator
must be replaced. Contact our sales office.

Lasing does not work
partially.

Obstacle hinders laser beam.

Remove obstacle between laser emission port of
laser welding machine head and object.

Laser emission port is not clean.

Refer to the “Maintenance” in Setup/Maintenance
Guide and clean contaminants off the laser
emission port.

If contaminants persist, replace laser emission
port protective glass.

Contact our sales office.

Drawing line runs over
the intended start or end
points.

The setting in lasing quality parameters
does not match the other settings.

Adjustment the lasing quality parameters such as
laser starting, laser ending, or wait value in file
option menu.
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Troubles

Causes

Measures

Lasing position is out of
the setting place.

Head lacks fixation strength.

» Fix head with the specified torque.
» Improve strength of head mounting.

Constant vibration from surrounding
equipment (motor and press, etc.)
influences.

There are irregular vibrations coming
from surrounding equipment (air
cylinder and forklift, etc.).

(Lasing position moves at irregular
intervals.)

Perform vibration prevention measures.

Start and/or stop timing of feeder does
not match with lasing operation.

Lasing position moves at the beginning:

Lasing trigger signal is likely to be input before
object is fully stopped or with a vibration
remaining. Turn the lasing trigger signal ON after
vibrations are completely damped.

Lasing position moves at the ending:

Object is likely to start moving before completion
of lasing.

Delay start timing of feeder or speed up scanning
speed so that lasing is finished before object
starts moving.

The setting work distance does not
match the distance to the actual target
object.

Set the same value to the work distance with the
actual distance from the head mounting surface
to the target object.

There are noises coming from
surrounding equipment.

Protect laser welding machine against noises as
follows:
» Securely ground the frame ground terminal
of laser welding machine or surrounding
equipment.
* Isolate power and signal lines from each other
if they have been routed in parallel.
Shield signal line.
* Isolate power supply for laser welding machine
from other equipment.
» Use noise cut transformer to absorb noises
from power supply.
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B External control

Troubles

Causes

Measures

Laser welding machine is not
in remote mode.

Select the remote mode by following the procedure indicated in
Setup/Maintenance Guide.

The connection with external
devices is inadequate.

» Check connections with external equipment for mis-
connection, disconnection or contact failure due to any loose
connector.

» Check for continuity using tester or the like.

Signals from the
external device are
refused

There are noises coming
from surrounding equipment.

Protect laser welding machine against noises as follows:

» Securely ground the frame ground terminal of laser welding
machine or surrounding equipment.

* Isolate power and signal lines from each other if they have
been routed in parallel.

+ Shield signal line.

* Isolate power supply for laser welding machine from other
equipment.

» Use noise cut transformer to absorb noises from power
supply.

The RS-232C cable is
connected to the wrong
connector (RETURN OUT).

Connect the RS-232C cable to “RS-232C” connector on the rear
of the controller.

The connection of the
communication cable is
incorrect.

» Check the connection method described in Setup/
Maintenance Guide for proper wiring.

» For RS-232C connection, confirm the wiring of the external
device including the loop back connection.

Control by serial

Communication parameter
settings are incorrect.

* Match communication parameter settings to external
equipment.

* When using RS-232C, specify the “Flow control” to “None”
at the communication port settings of the external control
device.

communication fails

The communication setting
was changed at the time of
backup file importing.

Check the communication setting. When the backup file is
restored, the communication setting is overwritten by the backup
data.

Command data is not
received from external
equipment.

Using commercially available line monitor or protocol analyzer,
check if the external equipment transmits data.

Communication data format
is inadequate.

» Check if start code STX (02: HEX) is placed at beginning of
transmitted data.

» Check if a delimiter is placed at the end of the transmitted
data.

» Check if the delimiter is the value specified in the laser
welding machine on the environment setting screen.
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Troubles

Causes

Measures

Trigger ready does
not turn ON

An error occurs.

Check the error code and cancel the alarm or warning.

Lasing operation is in
progress.

Do not input the next lasing trigger until the lasing operation is
completed.

Laser supply is turned OFF.

Turn ON the laser supply.
If the laser pumping fails, refer to “Laser pumping” in
Troubleshooting.

Internal shutter is closed.

* Open the internal shutter.

» Check if the setting of DIP switch No. 2 and the actual control
method for shutter operation (by 1/0 or communication
command) are consistent.

« If the DIP switch setting is changed, restart the laser welding
machine.

File switching is not
complete.

If the file number is changed, the trigger ready is turned OFF for
dozens of ms or seconds to create drawing data. Input lasing
trigger signal after making sure that READY output is ON if you
changed the file.

Though the setting of
“Offset by SEO Command”
is enabled in the file, SEO
command is not input from
the external control device.

When the file with the setting to use SEO command is selected,
transmit SEO command by every trigger input.

Input the lasing trigger signal after making sure that the READY
output is on, or checking the status of READY using the status
checking command (STS).

For communication
command control:
“reception mode ON”

is set for command
reception permission (MKM
command).

Set “reception mode OFF” for command reception permission
(MKM command). Before inputting the lasing trigger signal, use
the status checking command (STS) to make sure that trigger
ready is on.

The required time for
turning on READY
OUT (Y®6) after
opening the shutter
or changing the file
is longer.

Data compile mode was set
to Precompiled.

If Lasing pause warning (E720) is not occurred with the selected
file, change Data compile mode to Runtime in File option menu.
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Troubles

Causes

Measures

The sending
command is not
accepted with NAK
response.

The requested operation

can be controlled only by I/
O with the current DIP switch
setting.

To control the following commands with the serial
communication, turn ON DIP switch No. 2 and restart the laser
welding machine.

» Laser pumping (LSR)

» Shutter open/close (SHT)

* Guide Laser (GID)

 Laser radiation for measurement (SPT)

“Reception mode ON”

is not set for command
reception permission (MKM
command).

The laser welding machine does not accept commands except
the following unless it is in the “reception mode ON” status. For
command transmission, set “reception mode ON” for “command
reception permission (MKM command)”.

* File selection by file No. (FNO)

* File selection by file name (FNN)

» Shutter open/close (SHT)

» Command reception permission (MKM)

» Laser pumping (LSR)

 Trigger counter reset (CTR)

 Status checking (STS)

 Lasing trigger (MRK)

» Position and power adjustment per trigger (SEO)

Alarm or Warning occurred.

All commands except the following are refused while alarm or

warning is active.

When alarm occurred:

+ Status checking (STS)

When warning occurred:

+ Status checking (STS)

» Shutter open/close (SHT) (Only for closing request, and
readout)

» Command reception permission (MKM) (reception mode ON
and readout only)

Two or more command data
are transmitted at the same
time.

After sending the command, confirm the response data from the
laser welding machine. Do not send the next command before
receiving the response.
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Error Indication

When an error occurs, an error code appears on the front panel of the laser welding machine controller.
Errors are categorized into alarm and warning depending on their details.
This chapter describes the details and measures of errors.

Alarm

Errors that occur when highly emergent safety function is activated or there is any abnormality in laser welding machine are

output as alarm.

When an alarm occurs, the laser supply (laser pumping) is turned OFF, and the laser radiation is stopped if during lasing.

B Release method of alarm

1. Remove a cause of alarm and confirm the safety. (Any alarms due to hardware's problem cannot be released.)
2. For error codes E004, E011, E260, and E700, use any of the following means to input the alarm reset.

* Press the alarm reset switch on the controller.

e Turn on ALARM RESET IN (X13) on the I/O terminal.
For the alarms you are unable to reset such as the ones caused by hardware or system error, restart the laser welding

machine.

ERROR CODE

Description

Measures *1

E004

LASER STOP 2 IN is disconnected.

EO011

LASER STOP 1 IN is disconnected during lasing
operation.

» Connect the LASER STOP terminals of the 1/0
terminal.

» Check the status of the safety equipment
connected to the LASER STOP terminals.

» Confirm operation logic of the connected
devices.

» Connect the internal or external power supply
to IN COM. and OUT COM. in the I/O terminal
respectively.

E021

Fiber unit or head housing is detached.

« Install the fiber unit properly by following
the procedures described in the Setup/
Maintenance Guide.

« If there is a looseness in the head housing,
contact our sales office or representatives.

E205 - E207

Temperature error in galvanometer or driver.

» Check if the ambient temperature of the laser
welding machine is not exceeding the range of
its specification.

» Avoid placing heat sources near the head.

E208
E209

Improper setting combination of scanning speed
and drawing data.

Turn off the power and after rebooting the laser
welding machine, correct the following settings.
» Decrease the drawing lines and coordinate

numbers.
» Decrease the scanning speed.

E210 - E218
*2

Galvanometer error.

» Check and correct the power status.
» Check if the AC power line is effected by noise.
» Check the connection of the cables and
signal lines, and then restart the laser welding
machine.

E220 *2

Internal shutter error.

Check the connection of the cables and signal
lines, and then restart the laser welding machine.
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ERROR CODE

Description

Measures *1

E233 *2

Laser error.

 Failure of laser oscillator is detected.

» Fiber cable is broken.

* Instantaneous interruption of laser power
supply is detected.

» Temperature in the laser oscillator exceeds the
limit.

» Check and correct the power status.

» Check if the AC power line is effected by noise.

» Check the connection of the cables and
signal lines, and then restart the laser welding
machine.

» Check if the ambient temperature of the laser
welding machine is not exceeding the range of
its specification.

E234

Detected unintended-irradiation.

Contact our sales office or representatives.

E240
E241

Temperature error in laser oscillator.

» Check if the ambient temperature of the laser
welding machine is not exceeding the range of
its specification.

» Make sure air-cooling fan operates.

* Remove the dust and contamination in the air
intake and exhaust port, and clean the filter of
the air-cooling part.

* When not recovered, contact our sales office
or representatives.

E242

Temperature error in head.

» Check if the ambient temperature of the laser
welding machine is not exceeding the range of
its specification.

» Avoid placing heat sources near the head.

E250

Power supply voltage is low.

» Check and correct the power status.

» Check if the AC power line is effected by noise
from other devices.

» Check the connection of the cables and
signal lines, and then restart the laser welding
machine.

E260

Interlock is disconnected.

» Confirm the connection of the interlock
terminals.

» Check the status of the safety equipment
connected to the interlock terminals.

» Confirm operation logic of the connected
devices.

E300

Head connection error. Turn the power off and
check connection.

E310 *2
E320 *2

Unsupported combination of the head and
controller.

Turn off the power and check the followings:

* Check the head and controller model. Connect
models in the correct combination.

* Check the connection of the cables and
signal lines, and then restart the laser welding
machine.

« If the cable is disconnecting, replace it.

E311
E312
E410

Internal system error occurs in the laser welding
machine.

Check the connection of the cables and signal
lines, and then restart the laser welding machine.

E411 - E413

Internal process data in the laser welding machine
may be corrupted.

Restart the laser welding machine.
If it doesn’'t reboot normally, contact our sales
office or representatives.
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ERROR CODE Description Measures *1

Internal system error occurs in the laser welding

E420 - E443 .
machine.
Check the connection of the cables and signal
lines, and then restart the laser welding machine.
E451 - E456 Intern.al memory error occurs in the laser welding
machine.
» Confirm that the laser pumping (laser supply)
remains on during lasing operation.
E700 Unable to lase as laser pumping is turned OFF. * Check wiring of I/O or communication port to

the external control devices.
» Check the procedures and operation logic of
laser pumping (laser supply) control.

» Check the connection of the cables and
signal lines, and then restart the laser welding
machine.

» Check if the signal lines are effected by noise.

E990 - E999 System error.

*1 : If the error persists after restart of the laser welding machine, contact our sales office or representatives.
*2 : The error may occur when the cable between the head and controller is not connected correctly.
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Warning

Errors that notify of that the setting data are incorrect or laser radiation conditions are not met are output as warnings.
Lasing cannot be started while any warning is active. Laser pumping maintains the state before the warning.

B Release method of warning

1. Remove a cause of warning. If the setting is incorrect, correct it.
2. In Remote Mode, close the shutter.
In addition, the following error code warnings are released automatically. Shutter close input is not necessary.
» E800: After the warning outputs in the duration of the one-shot output time, the warning is released.
» E811: The warning is only output while the connection between LASER STOP 1A/1B IN (X14, X19) and OUT COM.
is opened and the warning is released when it is closed.
* E812: POWER WARNING OUT (Y11) turns off when the measured laser power exceeds the threshold and it is
released after a lapse of the one-shot output time from the lasing operation is finished.
3. To be in ready state for lasing, make sure that WARNING OUT (Y12) is turned on, and then open the internal shutter.

ERROR e *
CODE Description Measures
* Check the date and time on the environment setting screen
Internal clock battery is low. Set date and and set it aggln. After the.settlng, the warnlng status is
E251 . released while laser welding machine power is on. When
time. . . .
the power is off, set the date and time again.
» To replace the internal battery, contact to our sales office.
£500 Insufficient disk space to save file. Delefce the set.tlng files or VEC/DXF files stored in the laser
welding machine on the data management screen.

E502 » Import the VEC file again on the data management screen.

£503 Cannot read VEC file. » Convert the drawing file to VEC format again with Logo
data conversion software.

* Input the setting data and save the file.

E600 Unset file is selected. « If you want to use a blank file, save the file without setting
data.

E603 No VEC/DXF file. Import the VEC/DXF file on the data management screen.

» Check the working image view on Home screen and adjust
the data position and size located outside of the working
. . N field.

E606 There s a data outside of working field. * When there is no data outside of the working field on the
working image view, check the X-/Y-offset value of the
system offset on the environment setting screen.

* If the line length of the custom shape is too small relative to
s the spiral interval, set the larger value.
E607 S::ne()tdcr:;svie spiralfine in VEC or custom | Check if there are incorrect data in VEC file.
P 9 » Convert the drawing file to VEC format again with Logo
data conversion software.
. s * Reduce the number of segments in the drawings.
E610 Too much coordinate data in file. * Reduce the number of start/end points of the drawings.
E612 There is a too long line data to scan. * Separate the long segment into short data.

» Speed up scanning speed.
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ERROR
CODE

Description

Measures *

E613

Precompiled mode is not available for this
drawing data.

» Change Data compile mode to “Runtime” in File option
menu.
* To use Precompiled mode, speed up scanning speed.

E614

SEO command is not available with
Precompiled mode.

» To use SEO command, change Data compile mode to
“Runtime” in File option menu.

» To use Precompiled mode, disable “Offset by SEO
command” in File option menu.

E650

Invalid setting in custom shape elements.

* For arc shape, set the distance between the start point and
end point to less than double for radius.

» For rectangle shape, set the height or width to more than
double for fillet radius.

E651

Invalid line length in custom shape
elements.

Set the distance between start point and end point of a line
more than 0.01 mm.

E660

Cannot read DXF file.

 Import the DXF file again on the data management screen.

» Save the DXF file with DXF-R12J, R13J or R14 format.

+ Delete the entities which are not supported by laser
welding machine in the DXF file.

» Reduce the number of layers to 128 or less.

E690

Measurement time over: Over 9999 sec.

* Reduce the number of segments in the drawings and
measure the time.
» Speed up scanning speed.

E700

Unable to lase as laser pumping is turned
OFF.

» Turn ON the laser supply and after the laser pumping has
completed, start lasing.

» Change timing so that the lasing trigger is input after the
laser supply input is turned ON.

» Check wiring of I/O or communication port to the external
control devices.

» Check the procedures and operation logic of laser pumping
(laser supply) control.

E710

Laser energy is out of threshold.

» Check the setting value of thresholds.
* If there is a decrease in lasing quality, check the output
power.

E720

Lasing pause was detected due to data
compiling during operation.
It might affect the processing results.

» To avoid lasing pause, set Data compile mode to
Precompiled in File option menu.

» To use Runtime mode, decrease scanning speed.

« If the processing results are not impaired by lasing pause, it
is possible to use Runtime mode. In such case this warning
can be disabled by selecting “Disable warning E720” at
Data compile mode setting.

E730

TRIGGER IN turned off before the
minimum number of scans was reached.

+ Confirm the on/off control of the TRIGGER IN on the I/O
terminal.

+ If TRIGGER IN turns on/off properly, change the setting
value of Minimum number of scans in File option menu.

E731

Lasing stopped because the maximum
number of scans was reached.

» Confirm the on/off control of the TRIGGER IN on the I/O
terminal.

» If TRIGGER IN turns on/off properly, change the setting
value of Maximum number of scans in File option menu.
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ERROR L *
CODE Description Measures
» Make sure that the trigger ready output is ON and input to
the TRIGGER IN terminal.
* Do not input the lasing trigger while the lasing output is
ON.
£800 Invalid input of lasing trigger because » Check for any malfunctions of the switch/sensor connected
trigger ready output is off. to the TRIGGER IN on the I/O terminal.
» Check wiring of I/O or communication port to the external
control devices.
» Check the procedures and operation logic of trigger
control.
» Check wiring of LASER STOP 1A/1B IN on the 1/0
L terminal.
E811 zgffnij;gdp 1IN on /0 terminal is » Check the status of the safety equipment connected to the
' LASER STOP terminals.
» Confirm operation logic of the connected device.
» Check the setting value of thresholds.
E812 Laser power is out of threshold. « If there is a decrease in lasing quality, check the output
power.

* . If the error persists after restart of the laser welding machine, contact our sales office or representatives.
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Character Code Table




ASCII Code

Use the ASCII Code shown below for the communication data.
] denote control code.

The characters described with [

Botioy TP g0 10 20 30 40 50 60 70
0 [NUL] (SP) 0 @ P ‘ p
1 ! 1 A Q a q
2 [STX] " 2 B R b r
3 # 3 C S c s
4 $ 4 D T d t
5 [NAK] % 5 E u e u
6 [ACK] & 6 F Vv f v
7 ' 7 G W g w
8 ( 8 H X h X
9 ) 9 I Y i y
A [LF] * J VA ] z
B + ; K [ k {
C < L ¥ | |
D [CR] - = M 1 m }
E . > N ° n )
F / ? 0 _ )
» This ASCII Code differs from the ANSI Standard ASCII Code in the symbols denoted by the following codes.

« 5C (HEX)

« 60 (HEX)

« 7E (HEX)

* When using the external device set by 2 byte, NULOO (HEX) can be used. Please add NULOO (HEX) before the start

code or after delimiter.

» The control codes not listed on the table are not available for the communication data with this product.
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Shift-JIS Code

B Alphanumeric and symbols

ShiftJIS| JIS | 0| 1|2 |3|4|5|6|7|8|9|A|B|C|D|E]|F
813F 2120 R . N - O T
814F | 2130 | © [ RN AN I N I N 72 Py xlO|—|—| - |~
815F | 2140 |\ | ~ | /| | | L A A GO D R N A O I A
816F 2150 | [ |} <> &Y TP e+ =] X
8180 2160 | = | = | # | < | > | 2|2 || || 2 ]° | |”" |C| ¥
8190 2170 | $ | ¢ | S | | # | & | * | @ | § [ % | X | O | @]|© | O
Symbols . —
819E 2220 ¢ | 0O W | A |A | V|V X |T|—>|<|1T]1]-=
81AE | 2230 e|s|lc|2|c|>
81BE | 2240 | U | N AV ] i—-|=2e|vV
81CE | 2250 | 3 Z|lL| ™| 8
8IDE 2260 |V | = | = | K[> |V ||| T | T
81EE | 2270 Al% | # | b | > T | F]1
824F | 2330 | 0| 1|2 |3|4|5|6|7]|8]|29
825F | 2340 A|lB|C|D|E|F|G|H|]IT|J|K|L|IM|N|O
Alphanumeric 826F 230 | P | Q| R| S| T|U|V | W|X]|Y
8280 2360 a b c d e f g h i j k | m n o
8290 2370 p aq r s t u v w X y z

*JIS code “2121” is a blank character (space).
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m JIS S5—IK#E T / Japanese characters of JIS level-1

JIS X 0208:1997
Shift-JIS JIS 0| 1 2| 3|4 |5|6|7|8|9|A|B|C|DIJ|E]|F
829E 2420 | B v | W |5 |5 |z |A |8 ||| E|F]|L
82AE 2430 |l |lF|lc ||| |L|L|F|FT|H|E|Z|F|I:
TR 82BE 2440 2B | B o |D2|D|T|T|lE|E| BT | HB|R|D|IF
Hiragana |  82CE 2450 | E|E ||V | U [ S| X[ R|[A| R R|EF|EF|EF|F|&
82DE 2460 | H| |2 | P ||| &Y |D|N|B|H|D
82EE 2470 | B & | A
833F 2520 7|74 | A |y ||| T|F|AF|A|H|F|F|Y
834F 2530 gyl s |la|la|ly ||| P|IR|IX || E|YV|YV A
PR 835F 2540 FIF|FlI v | Y|I|T|T| M| F|F| = | X| ]/ |
Katakana 836F 2550 ([N | R |E|E|E|Z7|T| T~ RN R|K|KR|KR|<T|=
8380 2560 L| A | EF|¥ | ¥ |||z |3 |5 | UL |B |29
8390 2570 |+ |2 | F |y |T|A|~x
Y7 839E 2620 A|B|T|A|E|Z]|H]|]O]|I KIAN|M|N|=Z|O
X=E 83AE 2630 TPl Z|T|Y|®|X]|VY]|Q
Greek 83BE 2640 alB|lr|Ss|le | |n|o06| ¢ || AXx|lu|lv]E]|o
characters | g3CE 2650 |t |o|o|z|o|d|x|v]|w
843F 2720 A|lB|B|T|O|E|E|[X|3|MW|A|K|[T|M|H
oo 7 844F 2730 o|n|P|C|T|Y | | X|U|Y|W|W|B|b|b|?3
XF 845F 2740 O | 4
Russian 846F 2750 a r e e | x| 3 " 7 K n M H
characters|  g4g0 2760 o | n c b | x| u|y|lw|lwlsb]| s 3
8490 2770 o | A
5 889E 3020 HOOE | E | M| R | B | BB & | B R E|E B
88AE 3030 B E|F |8 | |E |8 | &k|% | H| 8|8 | 0| &8 R
H/W» 88BE 3040 R @B T | EBE| R | B 2 B | 8| &F || F | |&|&H
88CE 3050 B | ZE | B | K| K| B2 B | 2| B A B E B || B|B
[ 88DE 3060 E| K | B | & | B E | H | x|\ B | B B | B|—|F|R|&
88EE 3070 M| X |F | & | £ | M |W| & WO Bl | Bk | B | Bl | &
Ww/> 893F 3120 e | b2 || 8| | A |F|BE|R|F | |00 |8 |8|H
2> 894F 3130 M| B | @ | % |8 | B |5 || | E|&F|K|&E = | E
2/ A 895F 3140 E|HFE || |8 |8 |2 | BB |X|Xk|k|B|B®B|&B)|E
5 896F 3150 FHO| B || k|| &R | E|F|R | % | B8 BB |K|H
8980 3160 B | & | B |Z | & | B || |8 | X | K| B k| &R &
AlB 8990 3170 B |3 | B | E | | B | B | R |F || M| R | RB|F|©
B 899E 3220 L I = S I T O = T - O = I O I 0 O <
B/H 89AE 3230 E|IR| B\ B | #H| 2z | & @ | B|EBE|B|E|TF|1|&K| @
89BE 3240 fin |fE | |0 | A | F|E | B | R |F | R |B&R|R|E |8 A
89CE 3250 N\ || R || & | E| W | | | E|E | R E | B
89DE 3260 Mo i@ | BB | B | fk | | B | SF|E BN F | BB | K 8| E
89EE 3270 N = | F | = |8 | B 8| R F|B | K| B|R|B|®
8A3F 3320 B m w8 R | R E ||| & KB BR|H|#®
ya) 8A4F 3330 N % B E| B | B |E | BB | 8| &% | | % B |2 B
8A5F 3340 || M| W5 | 8 | B | MR | & | BRO| WL || || K| E | BB
8A6F 3350 B A | M| R | B B R E | E| R | BB B E| &
8A80 3360 E R | M| R | B | B | B |FE|F| B |8 | B |8 |8 | B &
8A90 3370 | A | K| B k| E | R | ZE | B W | B B F|E
8A9E 3420 WM M| B ||| 2| E || 8|8 B || &
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Shift-JIS JIS 0 1 2 3 4 5 6 7 8 9 A B C D E F
SAAE 3430 |=|E|B|F |8 & @ w82 | w8 €| %|&
oy 8ABE 3440 | F | | M |2 | B B | B | Bl % |8 | @ |8 |5 |8 | F| B
8ACE 450 | = |®| |m|5 |2 | %M | @B | @ |mw| 2| (/%8| n|ls|
S 8ADE 3460 | Mk |G | fE | PR | & | B | fE | FE|7A || B || K| | E|®
8AEE 3470 | & | F|w|z5 | |52 28|40 | = |88 | 2|2
8B3F 3520 e | gls|lale| rmlz|w | ||| z2|ale
8B4F 330 (& |10 8B | w|le|6le|x|Z | &|&|l8| %8s
8B5F /40 |k | & || @ |2 w| s | w28z 6s
8B6F 3550 | m | #lE|miele|elaln|#h|rlwl=z|3alx
* 8880 /0 | M| k| k|| & | % |% | Bl |® | w8+ x|B
8B90 370 |E || |®|z| =2 &% | B/ 8|/ 2la|lz|=|x
8BIE 3620 g | m st x|B|E|m|w|s| s e|s
8BAE 3630 |E (B ||l m|lz|x|s|w| gz 8| =8
8BBE 3640 |8 |2 | ' |2 Mm% |x | vl | B a8 F |8 | K| @
8BCE 3650 | @ (| m || F k|| 2=|l2|s| w5 |a|s|»
x/< 8BDE 3660 || E |2 |w || || a|R|w|n|E|2 |5 | 5| &
8BEE 670 | B | B | B | " | ®m|z|B 2| 8B | 2|6 |8 B
< 8C3F 3720 B | w|lu|= |zl z|la n|lz
</ 8C4F 3730 |ZElo|m|l=2(n|s|lz|w|e|e|f|r|=x]x]2]=
8C5F 3740 |2 | |& &8 | B |28 8|8 w22/ B | ”|%
8C6F 3750 |2 ([ m g |® x| w|x |||z |88z 0@
" 8C80 3760 | B | B | ® | M | R AT B | X |k | BN | D|®R|A| B
8C90 3770 | (|| 2|58 B | =2 |%| 2| 8|82 8
8C9E 3820 || =X |8 | F B BB B R |#%|%|F|&
8CAE 330 | # |k | B | & | | x| B | &|la|% | BB %x|8B|&|®
i/ 8CBE 3840 |S |E|R|F | B | & || B | % | W S| E|W|F| & |
8CCE 3850 | ||| || ®|&m| k||| || B | 8| E|E
8CDE 360 | |F |2 |E (@& || |15 |4 |8 8| &5 |=8|8&| 8
8CEE 370 |2 | @B x|zl x|la|lo w|a|E|o|@
8D3F 3920 Bl ¥ |t || || 2| =E | T |5 | B |=|L|E|E
_ 8D4F 3930 |an (B (R (w2 |x | 2|2 | | x|&8 | 81|t
. 8D5E 3940 | | B | P |2 BB & |a|s| w8\ 8|2 |5 ®K
8D6F 3950 | R | B (M| = || m | # | B e | B m (M| BB
8D80 960 B | BB (B A w|e el 2|6 8|x|x
8D90 970 | & | B |&|®| | 2|5 &\ B|as|/ 2|88 2
8D9E 3A20 k|E |5 |\ |®m |2 |% | R | B85 |2 |8 |®|E| &
z/E 8DAE 3030 |t | B[ | e elzg|aln | |w|x|
8DBE 370 || Elegle|lE|slg|lx|lzlele|lFR] &
8DCE 3050 | & | F | K| 2| B (B |2 |2 | 58| 2| 8| 8| B8 &
. 8DDE 3060 | # | (Bt | F ||| ® | m| B | |s| s BB E| 8
< 8DEE 3A70 | WE | B | RE | WA | MR | B | K| RO\ 8B e | B | E || MR
8E3F 3820 =% | glz2|A|lg|e|zg|z8|n|6| | 0@
8E4F B | = ||| W B W |2 E|®| BB
x/L 8ESF B/A0 | B | B | & | % | B 4|F Al 0|3 x| M| @]+ ®n
8EGF B0 || &2 |F| R | W@ | x| B |8 |x| 5w g & |
8E80 B0 | FE | K| M| w | R k|| 2| KRB =8| 8|3 |28
. 8E90 /70 |H | & (B || W w|E | w|ls|R| sz B
8E9E 3C20 R\ & | B | B B | &F |\ E| x| m| B |8 |8&F | 8|¥%|E
8EAE 330 | = |m|me|z @ | x|=[t|w|lan|x| w282
8EBE 340 | | Bl 2| elele|lzlBls|sle| 5|88 &
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Shift-JIS JIS ol1|2|3|4|5|6|7|8|9|Aa|B|C|D|E]|TF
8ECE 3C50 Ml A | R F | B | E | E| | R | BN R | B | BB
8EDE 3C60 B R |8 | F | R|B | B | | W |F|F| & | B |&F | %| &
8EEE 3C70 g & | B BB 2|0 | F & | &8 K|F I | A
8F3F 3D20 RI# (M |[B|R|(BIN S5 |8 B B 2 /|%
8F4F 3D30 | R | EE |2 | B B B | &8 || £ B 4| F| R+ |
8F5F 3D40 E|H | % | B | M| E | B W | B TE || W | R | B2 R
8F6F 3D50 B fff | | & |8 | F | B|® | =B |E£ |8 | 8|88 =
8F80 3D60 2| B | B | # | K| & | B |JE| Q| % | BT | 2| B |F| K| &
L 8F90 3D70 | B | E | B | E | B W || x| F | &K\ 8B | B\ K| B|E
8F9E 3E20 | E|H | B B | BB | E | B X |B|F|F| DD
8FAE 3E30 O E | K| R | E | K| BB | E | E| R | & B|&|®|HE
8FBE 3E40 B(OE|B|EH|S | M| m| K| B |E| B |H | B | £ || E
8FCE 3E50 X | ¥ | B B B | B E | @ | ZE| R ||RB | % | R|E|E
8FDE 3E60 f |82 |8 | fE |8 | £ | X | R | F | T | B | W |5 |E|E|®E
8FEE 3E70 BB || | & | K |2 | B | & |5 | B | |F|HE| W
903F 3F20 H| # | B & | & B € @M & 88| R |®|E|R
904F 3F30 FE|IR| BE|E |0 | B |&K | | & | | B| 2| F | B |P|E
905F 3F40 #w x| M E| S| F R | 2| 858 |F | £ |8 BE|AN|1Z|FH
L/9 906F 3F50 E| X |5 | E|R|T|i & k| 8| F | F A | B &
9080 3F60 2| W | E | B | HE | K | MR BE || B | B | X | B M| & |
7 000 | 3F70 | B | W | = | B | % | B | & | % | & | b | BB 6| & "
g/ 909E 4020 F B | | E R | 2| FE || B | % ||| K| K
90AE 4030 B E B | B | WM | E|F | ¥ | &£ | B | B|2|F| & || R
90BE 4040 2 | % | 46 B | F | B T | R\ K| E E|EI R|KF|E|M
" 90CE 4050 5| B | E & | & FE | K| BB B || M| E|E| )G
90DE 4060 5G| E | R | M| F | MW x| T E|E|E| R ||
90EE 4070 BB | & || R ||| 2|8 |80 |&B|k|ZE|&|K%
913F 4120 ok | R | M| B | R | K| K| E|E| & |8 K| &
/% 914F 4130 Bl | ZE | & | R | & | # | & || E | 2|8 H || 2| BB
915F 4140 M| BR | BR | FE | H | FRA | M | x| M| & | K| B | #B|R|E| A
916F 4150 N E| B | B | R 2| | R B |® | 2|8 |# | |H|&
z 9180 4160 B R B | B | B | B B | B | £ | E| BB |8 | K| K| R
9190 4170 B\ FE || B R | K || % | B | 8| F B BB 8
919E 4220 B | B | B8 | & | R | B | B |BED B |E|E|B|R|ZE|B
z /1 91AE 4230 B M| K | & | | H | @ | 7 % | & |8 | & |& | | %
91BE 4240 ANI|K|E|&E|%E |2 |1B | T ||| B | |BK|BE| K| #
91CE 4250 | WS | wF | F| B B & | B R | F BRI RBR| B S| =
b 91DE 4260 B R | K | E | @ R | & | K| F | 8B | E|E|&|8E|&2|K
- 91EE 270 |E | |R|F|R | B|B|F|8 |8 |8 5| M| B R
923F 4320 miE | | R |E | KR|2|B|WL|W| & |8|E| 8| H#
924F 4330 B | % 88| E| B | &% | B | Kk |8 |Wm|E ||
/5 925F 4340 | MR | B | & | 8 | W M| BE |48 | B2 | B | % | E ||
926F 4350 iho| By | B | | | KB | B W B | B F| M| R | B
9280 4360 FI K| B | X | B | & | || F| B | B|R | & |F | B R
5 9290 4370 | EBE | Bt | 8 | B | B | BB | = | B | B | T | k| B | M|
929E 4420 Wy | 0R | T | B | R | R | | B | Bk | 45 | 28| B | R | BT | Bk
92AE 4430 BE | BR | B3 | %6 | R | ¥ |8 | B | % | R |TE| BB | % | B | B
B5/D 92BE 4440 LB | B ||| E| B | M| M| B || B B|F |8 |E
D 92CE 4450 W M/ | & #H | x| BE| R | & | | & | F| = |E| M| N| 7
2/T 92DE 4460 B B = | E| | &5 8| &8 2| R |E|F | E|E|E|®
113

ME-VLWIN-SR-2



Shift-JIS JIS 0|1 2|3 |4|5|6|7|8|9A|B|C|DJ|E]|F
92EE 4470 |1 | 3E | B | R | M| ST | Be |t | FE | ME | M| GT | B | BR | B
T 933F 4520 B | &6 | 6T | W | | W | B | & | B | 8| ®H |8 @8 | 8
934F 4530 || B | B | & | &% | B | B X | B |E| R | B || M| & | B
T/ & 935F 4540 | R | & | B |B&R | B | B | R | M || Z|h| B ||} | H|E
936F 4550 B || B | & | &% | K | W |Z E| | ®| & 68| %%
9380 4560 | X |71 | BB | B | E | E|E|B | K |E | & | B | R | % | & &
9390 4570 | R | B | & | F || 8 | & | E | & | F || & | ¥ | &K 3
& 939E 4620 E | E | R | N B|E | B | X | E|E B BE| B B &
93AE 4630 | B (A |2 | B (B |E | R | B |E | R | & | & | #| K| B E
93BE 4640 | J ||k | B | B | R || F | B |F | B | & | D || BB
93CE 4650 | E | & | B | B | @ | W | L (2| % | E | K|E|E|F|E | #
73 93DE 4660 | = || R | F | R | B | B | B (& |88 B | 8| K| B M
3 /1 93EE 4670 | & | & | & | Z | E|X |4 (B || A || H| B[ |A
IT/8% /1| 943F 4720 W R |E|(F|F|R|R|F| WK E | BB | BR|F
/0 944F 4730 | R || B | R (K| | B |2 | 2| E | W|R | W BB R
D/ 945F 4740 | R (W | & | B || & | B (£ | K | K| E| W | E B | E|B
946F 4750 | BE | B | B | B | B[ W | R (M| B | M| BB | & | % | K| B
9480 4760 | | | B | B |k (B |B|E |8 | B |8 | | B |F| F|H
" 9490 4770 | #|A | B |E (M| M| % |8 | B | E|R | & E | B | £
949E 4820 B | & | f | F | Z|F B %@ 2|/ %R
94AE 4830 | BR | 2 |k | Al |tk | K| FA| 0B | W | R |G E | F | M| ¥R
94BE 4840 | R | WL | Mk | BE | AR |G | L | AR | 30 | BE | B¥ | B | MR | F | Bk | &
I3/0 94CE 4850 | R | fE | R | PR | ¥ | B | B | B B | F | X | E | R | B || K
94DE 4860 | % | AR | B | ML | kR | £ | tb | W | R | R O| BB | R | B | B | B | W
94EE 4870 | B | B | B | F | R | M & | B |® | # | B |E|EB|=x
[6) 953F 4920 S BRI BRI E B E R Z N B | 2| %|8
954F 4930 |tz |8 |k | B (B | K| EB|FE|K|F N | R | X |F| D
955F 4940 | Bf | fE | R | Bb | B | B | R | AR | B | BE | M (W (W | R | M| B
U/ 3 956F 4950 | B | M| B | R | F || B | X |®R|E|E || F || K| B
9580 490 | & | B | F| X |#F|B|B| X |&F| & | W | & | B |K| 6B &
ES 9590 4970 | | 8| | B | & (M | B | W | R | F | & |K| B |E|E| &R
959E 4A20 BB |(E | B |R |5 ||| L | 8|5 | Y| E|HE
AN 95AE 4A30 | B | | BB (B | R (B | F X BE | R || E|R|%W|TF
A 95BE ANA0 | BE | M| 36 | Rk | B[ BE | K| B | RE BB E || B | B |E
A VAES 95CE 450 | R (R (R | R || DR | E | BB | % F || R || B
95DE 4A60 B S5 B B 8 B 5 E| R XK E|B|EFE|E|MK
95EE 4A70 | BB | R (| W | F|F || E | B | B |8 | B |K&|H| B
- 963F 4B20 E|B | R || ¥ | k| F |8\ & | B | &R | 5| 2| B|#%
964F 4830 |fa | RB | B | Z | " | B |® | B BB S || B | & E|#®
965F 4840 | #% | B | W | B | B | R | R | H | BB | K | B | & K]]S
966F 4B50 | [ #h | k| BE (B 80| B | = ||| R | F | A | B || A
+ 9680 4B60 | B | B | B | R | 1E | K| BR | K| B | B | B R |E | M| 8|
9690 4870 |8 | H || R | X | &K | K |K |2 | R |M@|E|F |8 | &
&/ H 969E 4C20 B E | K| X | B B ®XE |\ B | F E | B B\ B|Kk|®
/& /&|  96AE 430 | % B | R | B | Z |8 | £ |F | B | B | R | BE|BR| R | & |
b/% 96BE 4C40 | BA | BR |k | 88 |05 | PR | 4L | R | R | MR | MR (M | @ | & | K| &
kS 96CE 450 | X |2 | &2 | BB | BB | B | 2| R K| R|B|x |78
&/% 96DE 460 | £ | R | W | B M| B || M| [ |th|A|&|x|B|F|K
©/ 96EE 4C70 | R || & | % || R | B |F | 0| & 8 0| &|H|E
P 973F 4D20 | WM (R BB | R | KR | M| % 2| B F | M| B

114

ME-VLWIN-SR-2




Shift-JIS JIS 0 |1 2|3 |4|5|6|7|8|9A|B|C|DJ|E]|F

W/ K 974F AaD30 | @ | M | BK | H |t || F | & |2 | B i | B Y| F|KR|E

r 975F D40 | B | B || B | Y | K| R | B | BB | B |E (B | K|F|B

976F D50 || A E | F | B | X | B | B | & | B | & |B | & | 8|0 &

£/5 9780 D60 | K| B/ | B | R|E | B | R | R |k | X | B |F| 8| K| K| B
5 /Y 9790 4D70 | AL | DR | R | M@ | B | E | W | B | M || B | F | X | EH|HE

979E 4E20 o K| 2B BB R || F | R K|B|R|A

U, 97AE 4E30 | R | B | PR | ML (PR | B | RE | B | B | R |E| T | % | & | @ | E

97BE 4E40 | R | B | R | R | K| R | B | % |8 | B | K| & |E|E| 8| 5D

W/% 97CE AE50 | Rk | fm | B | MR | | B | M | BR | Bm | PR | B B | BB | R R | R

5/Nn 97DE A4E60 | E | m || P | | B ||| WAL B || R|F|E| B
n 97EE 4E70 | e | BB | 5 | %5 | B | R | B | W | BE | E | BR| R | W | B

n/» 983F 4F20 E | E | ® | B |8 | B | F | B B | E|H|E|B|F| B

) 984F 4F30 |tk (M| R | R | F | R | B | E | R | B | BN | B | & || &

5/ 985F 4F40 | Fm | B | FD | R | E | W (B X | R | E|E| B | B |FE| R | R

D 986F 4F50 B\ | B B
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W JIS 55 Z/K#EXZ / Japanese characters of JIS level-2

JIS X0208:1997

Shift-JIS JIS 0 1 2 3 4 5 6 7 8 9 A B C D E F
989E 5020 X | B ||| S| H|) X | & | & | AL | % | %E
98AE 5030 g | X | F | &5 | & |~ || " | =2 |E|M|MH|IK]I]H|K
98BE 5040 m | B | F ||| & |G| B | @€ |fF|F|B| k|| %
98CE 5050 fm | B8 |/ || % | @ @& R &K & &% @ ) #]|F66
98DE 5060 m | & | BB | &R ® R BB R &M W
98EE 5070 B R | & | & | |B | @ |& 8| & |8 & @B #&
993F 5120 Z | B | & | & | E |6 | & @& & | B 6| ®R|K|IE
994F 5130 & | & | & | & | & & | B | & @ ||| R | 2| & | B | &K
995F 5140 m| R |5 | B\ N | # B8 B8 | B E|" || EB|X
996F 5150 BIE| v | R | B | A | Xk | R |H | B |R| EZ|INL|IE| R|S
9980 5160 B L |\ | B A R | & M F | R R R R
9990 5170 o|0H | o8 | R BB R || B 8| B B A | B
999E 5220 W W || B | K || W &% 8|8 BB BB
99AE 5230 | |9 | 8w | @ @89 |8 | & | E|E|E| E E|C|RE
99BE 5240 M| H# | HF (M |E| | D | BN B | | B|E|E
99CE 5250 BB B| L2 B | % |2 2 2| |00 R|F|®
99DE 5260 MF | BT | B[ PO\ B O| MR | By | F | R | Rk | M| & | X | UN | RO
99EE 5270 o m | M| mxo| | M (MBS R | E| K| H | &
9A3F 5320 R | W | BE | BE | B | MT | BF | WK | W O| PR | ME B SR B
9A4F 5330 M| E | M| e | BB | ME | BRI MR | W B R R
9A5F 5340 B E | M| M| M| OB | OWE | M| MR OB R MG | MR BE| R R
9AGF 5350 Bk | ME | R | BR | RR | MR BR | UR | BE || S| E | W | M| & | I
9A80 5360 m|OME R MR | RS || MR | B M| B E R B
9A90 5370 | MR | ME | e = M B M| O | E B | H
9A9E 5420 B | E 2] & B [ A | fF | Hh | k|| BE | R
9AAE 5430 W E | £ | K ||| xR U | F| B F KRB E |
9ABE 5440 B)E | M| F | M| F | B & |8 | 8| B | KR |K|E| &
9ACE 5450 F|M | & |9 | ||| K | & | B|ZE | B | & | K| £ B
9ADE 5460 1| (B (it | FE|E | F|E | F| X | R | 8B |F | B B|R
9AEE 5470 X| & |5 | & | F | X | & | £ | X2 | | B B B | B E
9B3F 5520 WOl | i | = | & | M| 9B | B | Bk X | MF | M| Bk | W | 18
9B4F 5530 = | | ® | % | W | 1F | pe | R | R || E| B R | BB
9B5F 5540 B || 8RB | R | | IR | 0B | 1B | B | M| | 1B | & M
9B6F 5550 E | M W | F | 2| R | F| R &R E | R | B F|RK|
9B80 5560 E|E | E| % | % | E || K| B B B E|Z B E|&
9B90 5570 2 | 8 | F | 2 | 8| K| B | LB\ F | F E|IB|R|E
9B9E 5620 B | B | B | B | ¥ |W|S |k |2 |% &% | Wm|E|
9BAE 5630 WE | MR | R | M| F | | | k| E | B || = E R R
9BBE 5640 = || BE | &€ |8 | B & | s | &k | & | W& WE | B | E| B |IE
9BCE 5650 Bro|WE | I | UE | uE | by | AR | BB B | B | 1B | RO R | B | B | «
9BDE 5660 F|E|E|® | & || B | B | & | M| B | & 6| E| @ 18
9BEE 5670 o' | % | ® || F | L | BT | E| W | B E| B | &
9C3F 5720 B | & | B | H | B | B BE| B RE| E)|RE|E,| R i
9CA4F 5730 | F | E | &% | & | X || B | | H | W | F | B |F| B B
9C5F 5740 A\ x| &8 | % |2 |& |1 || & |8 || @ R &1 1t
9C6F 5750 BE | BE | Bk |2 || B || W || BR|®E| K| E|R | B | K
9C80 5760 mlw || & | (@ | @B |8 F| BR[|k | F|&|B | &8
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Shift-JIS JIS 0 1 2 3 4 5 6 7 8 9 A C D E F
9C90 5770 |\ | Bt | Fx | F| M| @ | F | @M | & |8 |F|BE|WE|®
9C9E 5820 ml g F| R | B W | B | B B | BE| B B ®R|E|HA
9CAE 5830 ® )W (B | B | BB F| M| m|E|E | B |8 | 8| &|&
9CBE 5840 B &R B | R | % | B |\ | B|B” | & B|FE| B | &% |8 W
9CCE 5850 w O B |5 | &\ B | B | B R | B |5 | BB R K| E
9CDE 5860 BB (B | B F | B | & || W | B | R B B B BT &
9CEE 5870 mO|BE | M| Mo | B B | BB X | || K| E|EB
9D3F 5920 2B | BB | R |8 | B R | L F 0| R W| R
9D4F 5930 TR || F || B || Y| BB F| R E
9D5F 5940 AR AR AR RN - NN N
9D6F 5950 B k|| 8| E | K| & m|E B | 8B || & | &N
9D80 5960 R | & | # | & | & || # m &k | & | F | 8B B | &8 |R&
9D90 5970 | B | B | B | ¥ |2 & | B | R | & | B | B B | B|R
9D9E 5A20 BB | 8|2 | & 2| B B 2 B | B | 2 | #| &8
9DAE 5A30 B | 5RO B | | 2 | % | = |8 | @B | #| 8 | #| | &%
9DBE 5A40 Wo | M| BR| RR | BRO| RO | R | Rk B | | B | B | B | B |2 | A
9DCE 5A50 B | B | B | M| M| B || E| KR | B | & | X | E|R|R|R
9DDE 5A60 R|IR| T R | KE| B |5 | 2 B | B R WK T E| B B
9DEE 5A70 R |8 | W | % |8 | B |E|E|B|E|2|&| 8| B| &
9E3F 5B20 BE | BR | B OB MR | BL | B R B | R | B M|R|F =
OE4F 5B30 e | & |t | R | R || 8 || F | £ || K | |m |7 &
9ES5F 5B40 B F | W ||| F | H || W 5| R | R E| B A
9E6F 5B50 FE | AR | 1K | B |48 | M | AL | A0 | 4| E (M| R | B | B &
9E80 5B60 m % | % | 8 B8 R | B &R | EB|& B E|B| K| B
9E90 5B70 R)w | % | & | %8 |8 | B | F |8 &R |&E | % | 8| 2]|I1&
9E9E 5C20 BB R | B | M| & | R | B | W | & | F & W | 8|
9EAE 5C30 #moB | Wm | B R M M8 8RB R & | W
9EBE 5C40 B | K| B | R | KRB | RB|E B E|F|R|B
9ECE 5C50 B B E | R | & | & |8 | B 8| & |8 % | B E| B &
9EDE 5C60 W || R W8 || B B | K| 8B B B
9EEE 5C70 w R R || B E ||| K| BB R BRI A
9F3F 5D20 BE B & ||| BB | & | K| | 8| K| E|E| B
OF4F 5D30 CHEIREENE AR AR BRSSO B AR RS- 2. 2N
9F5F 5D40 R | % | % & | B | F | R | K| 2| % | BB |B| BB
9F6F 5D50 | B | B | B | B | % | B | R B | B R | B | 2| & B
9F80 5D60 E|E®|R|S | & | KR [ | x| FE|F|E ||| E
9F90 5D70 BR[| &K | M | R | B K| W | R | K |B|E| A
9F9E 5E20 B Z | R | F B | R | ST |8 | M| A | X | %k | B | W | R
9FAE 5E30 Bl x| B | & | R | R | W | R | B |F|E|E| KM |N|E|H
9FBE 5E40 & B | A | R | KRR | B | EF || F | R | R | E | R | & |B
9FCE 5E50 B H | # | B || B B\ R| R | R |K |2 |F | B | E| B
9FDE 5E60 wmo R | MR | R FE | R | B | =B | W | B |8 |8 | B|E
9FEE 5E70 BB | R | @ | BB |E | R | R |8 | B | R || K| K
EO3F 5F20 x| & | &= | = | B | E | R | R |8 | B | BB | & | E| &
EO4F 5F30 wo|E | R | FR | R | B | B | 2| B | B | B |KE|R | B | R | &
EO5F 5F40 BB | F | B | B | B | R | B | 8| KB | R | M| K |E| R | &
EO6F 5F50 WOOR | B | B | & | X | 0| R | M| B R BB | KA
E080 5F60 5| B | RB| B | B R | B R K| BB | B E|E| B
E090 5F70 BB R R | BB || BB\ BB R
EO9E 6020 BB | B B R| 2| F | k| ZE| B | X|E|A|K|E
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Shift-JIS JIS 0 1 2 3 4 5 6 7 8 9 A B C D E F
E4CE 6850 B R K| B | B | BB | B | E | B | B | B | B | E|R|E
E4DE 6860 B k| & | B | &\ K| & | B | E | F | B B E|F| & B
E4EE 6870 2| & | B | B B |2 K| & |®B| 8| & W&|# || &

E53F 6920 2% |\ E | @B | B | % | B |2 & |2 | B | BB | B | &
E54F 6930 B | FE | B | BB B |2 | R | B |2 ¥ | % |8 |8 %
E5S5F 6940 A | B | WA | | BE | R | B | B | E|F|E || B | R | B W
E56F 6950 Bo| 8| wy | B | M | dE | Bh | B | M | 45 | 4B | M MR | B | B | B
E580 6960 BB || B | R R F | E | BB ||| %W 5B b
E590 6970 B 45 | W | W8 | B | 4E | 4B | 4B | B | 4R | W) | 42 | B | 4B | 4R

ES9E 6A20 WO\ M| %5 | M| R | IE W | E B & | B | R M) |2
ESAE 6A30 M| E | M | BB | M | B | BB | MR | Mk | ME | UB | BB | B | M | &
E5BE 6A40 7 | B | =% |8 B | =5 |5 | % |0 | O | & | 6| & FH| 2| R
E5CE 6A50 Z |2 |MA | /& || Wm | R | L A |HK| KA K| B | B &
ESDE 6A60 = || B || B | K| R & | B | X | &8 | W | & &R
ESEE 6A70 %K | @\ | B |8 | M| | B | B | 8 & @ # & B

E63F 6820 m & 6| B B W 8 m | F R B | R R B | #
E64F 6B30 GHEEAEIE:NEARE AR AR AR . S AR AR AR R A
E65F 6B40 | B |Gt | BF | BM | EW | B4 | FA | FR | R | B || k| K| A | K
E66F 6B50 k| 3 | B | Bk | R | RE | R | B | | FF | G| B | R | R || A
E680 6B60 m | B |®|E | F|A || R | F | B | R & | B| R |F|E
E690 6B70 RO\ ¥ B | W |2 K| E | B | K| B | B | B B | E|E

E69E 6C20 ENEAEREREAERE AR A AR BE AR AN BECAE
E6AE 6C30 f = |m | 2|2 | X | & | ¥ |3 | | 8| % || BE|E| R
E6BE 6C40 B % | K| B | B k| E| R R | R| B | 8B B & B
E6CE 6C50 E | R | B B2 B B B | R|E B | F | B| M| & | B W
E6DE 6C60 oz | B | | | BO| B | B | BMoo| M| BR | BK | BR | BR | B | B
EGEE 6C70 RO\ Bt | B | BRO| R | BE|R|E | B W | B | BE| KR|B|B

E73F 6D20 E BB | K| BB M| K R | W B R | B| E|B
E74F 6D30 B OB E | B | B | B |8 |2 B B ®E| 5| % B|8| ¥
E75F 6D40 ) o | Bl | | 2 | &% | W | B | B | B | B K| H | W | % W
E76F 6D50 B W W F B B B R W K| 2 @ B | 8B B 5
E780 6D60 ) FE |8 | BB | BB || @ | B | 8| @ | % | &)\
E790 6D70 Bl | B | R | E | B | HE | E | R B | B | & | & | E |

E79E 6E20 @& | B |2 |& |8 |8 | & | @ | & | E|# | B |E| K|E
E7AE 6E30 B | & | B | # |8 | B | B | 4| H | BB | B | BB | AR | E | BB | BB
E7BE 6E40 #f | &b | BD | AP | BT | B | B | BM | BR | PR | BR B | BR | B¢ | BH | BR
E7CE 6E50 BB OB | R | R B B B WM B | E| 2| N | 2|8 B
E7DE 6E60 | 8 | 85 | 87 | B0 | R | #R | SR | Bk | SM | #R | BX | #m | 2E | SR | #A
E7EE 6E70 $) fh | f7 | 8% | 822 | 8B | M) | 8k | 85 | 89 | & | & | B | iR | 9

E83F 6F20 | B | 8 | & | B | # | 8t | R || B | k| B B HE|E
E84F 6F30 B8R | E |8 % | @B WK 8| 8|8 828|888 &
E85F 6F40 CEEREEE AR AR AR AR A A -2 U B 2R
E86F 6F50 o # || B | B B % #8 B B | R|MB|BE|K|B |/
E880 6F60 M| E |8 | @ K[| & | B8 | 8| F|& B B8 | R | R | B &
E890 6F70 B | B | F8 | B8 | PF | BE | Bt | BL | PR | PE | PR | BB | P& | BR | B2

ES9E 7020 BB | B5 | FE | MR | P2 (KR |FB | B | B B|B K|R,|DH&
ESAE 7030 R|OR | £ | K| K M| % | & | H| 2 B | F|E|F|E
E8BE 7040 2 | E | R | R |2 | B | B | B | B | B | B | B | R E| BB
E8CE 7050 % | M| R #$ | W |9 | 8 | B8 K| W E
E8DE 7060 F B | B W 8 ¥ B | B B B | E B | E| R E|R
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Shift-JIS JIS 0 1 2 3 4 5 6 7 8 9 A B C D E F
E8EE 7070 B ¥ | %M | ¥ | ® | B ® | E| B | ¥ | B B | B B | #
E93F 7120 B ® % | R | W | R | B | TR | BE | M| BL | X | BR | B | B
E94F 7130 BH | BR | B8 | B5 | BR | BX | B | B | B | B | BB | R | B2 | B | B2 | £’
E95F 7140 B | B | R | % | B | B | || B | B |Bm BB | BB | B
E96F 7150 BB B | R | R BB | K| B R B|R| E| B|E| B
E980 7160 BB | B B | B R| R K| R E| B | B|B| R | % B
E990 7170 BB BB | R | RR B B|E|E B | B |E|E| 8|8
E99E 7220 2R | E | & | B B B | AR | B | B | & | 8| 8|5
E9AE 7230 B2 | RK | B\ | W@ | B | B | & | 8F | 8F | B | 6 | B | BB BB
E9BE 7240 M| & | R | B | @ 8B B | B B R || | B B B R
E9CE 7250 fie | R || @B | B B 8 B & | @6 B B | 0 B &
E9DE 7260 B | B K | B R B B £ 8B H| 2 2| 8| B | B|E
E9EE 7270 Bk | 0B |6 | E | B |5 | BB | B | Bt | B || SRR |E | BB
EA3F 7320 s | E |k || % B | B | % | B K| % B | BB
EA4F 7330 B % | % | B | B | B | B | B 8| B | B B | K| B B B
EASF 7340 B B 2 | = | MW % & | 2| R E | B| B B B| X B
EA6F 7350 B | 8| F | B R | M| B | B M| K | M| K R E| B
EA80 7360 | R | W | #e | B | B | B | W | 2| A B H| B | &
EA90 7370 Bt | @0 | B | MR | M | BR | BB | ME | MR | BE | MR | 05 | R | B | B
EASE 7420 £ || & B | R |R
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