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Thank you for purchasing our product.
For full use of this product safely and properly, please read this document carefully.

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

® Note

o wN

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

Contents of this document could be changed without notice.

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

If there are any questions, mistakes, or comments in this document, please notify us.

Please remind that we have not responsibility of any results of operations in regardless of the above clauses.

B Trademarks

» All product names and companies provided in this document are trademarks or registered trademarks of their

respective companies.
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DANGER—VISIBLE AND INVISIBLE LASER RADIATION

AVOID EYE OR SKIN EXPOSURE TO
DIRECT OR SCATTERED RADIATION

A (Wavelength ):1000nm- 1200nm | A (Wavelength) : 655nm

Po (Maximum Output ):50W Po (Maximum Output) : ImW CW
Pp (Maximum Peak Power):200kW

t (Pulse Duration): 1ns- 1000ns
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DANGER - CLASS 4 VISIBLE AND INVISIBLE LASER
RADIATION WHEN OPEN. AVOID EYE OR
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RADIATION WHEN OPEN. AVOID EYE OR
SKIN EXPOSURE TO DIRECT OR SCATTERED
RADIATION.

Bl& - CCZRL ET 3R ADTARRUFTRL —FREDHD
E-LPBEAANERSEBNDRIS ZRIIB L

JERE - STFFULALET S 4 2K7] LK AN /] LS ias
Bl R R B A B ST R ST AR !
TEE SR

® ZREIESANI

@ DIL\DE %IDJU = /\) %

== Hot Surfac%. Do n;t Touch.
[5 i TRMAMEE
CAUTION o it

CLASS 4 LASER PRODUCT
Panasonic Industrial Devices SUNX Co., Ltd.
24311, U ai, Aichi, 48670901,Japan
0 and 1040.1
\EC60825 Ed. 3,
No. 56

dated May 8, 2019
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Preface

This product falls into Class 4 laser product according to IEC 60825-1 “Safety of Laser Products”.

By definition, class 4 lasers are “Laser products for which intrabeam viewing and skin exposure is hazardous and for which
the viewing of diffuse reflections may be hazardous. These lasers also often represent a fire hazard.”

To protect the operator from being exposed to a laser beam, be sure to follow the instructions in this guide and safety
regulations in each country or region.

Related Laws and Regulations

Related laws and regulations for laser products

EN standards EN 60825-1: 2014 “Safety of laser products. Equipment classification and requirements”
FDA (Food and Drug 21 CFR 1040.10 and 1040.11 (except for conformance with IEC 60825-1 Ed. 3, as
Administration) regulations* described in Laser Notice No. 56 dated May 8, 2019)

JIS (Japanese Industrial JIS C 6802: 2014 “Safety of laser products”

Standards)

GB (China National Standard) | GB 7247.1-2012 (idt IEC 60825-1: 2007) “Safety of laser products Part 1: Equipment
classification, requirements”

* The laser classification for FDA (CDRH) is implemented based on IEC 60825-1 in accordance with the requirements of
Laser Notice No. 56.

+ Construct a safety system before using this product as it is a class 4 laser product.
» While constructing the system, check ISO 13849-1 and ISO 11553-1, and take the required safety measures

o accordingly.

» When exporting the product by itself or integrated into machine or device, confirm the regulations and
standards of the exporting country or region.

O Reference)

» For details of the applicable standards and related regulations of this product, refer to “Setup/Maintenance Guide”.

Product models described in this manual

This manual is subject to the following Laser Marker models.
In the text, multiple models may be described collectively, as shown in the table below.
Please remind that the illustration and screen images may vary with model.

Target model Description in the text

LP-RV200P LP-RV Series

MJEC-LPRV-SAFETY-2 1 9



. . . ALWAYS FOLLOW THESE IMPORTANT
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.
0 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.

20 MJEC-LPRV-SAFETY-2



/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.

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 protective enclosure with proper reflectance, durability and thermal resistance to enclose the laser
radiation area without leakage.

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

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

Be sure to connect the head and controller (for LP-RV series, the head, controller and oscillator unit) of the
laser marker which have the same model number. Otherwise there is a risk of exposure to laser radiation
or failure.

Read all packaged guides and manuals thoroughly, and do not operate, install and connect the laser
marker 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.

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

SeOe & OO & V0V VO

For LP-RF/LP-RV series, 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, such
as head movement unit. If the fiber cable is damaged, it may cause laser exposures.

MJEC-LPRV-SAFETY-2
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/N\WARNING

» 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 marker
may be generated.

Dust collector

Ve
e

\

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.

» For LP-RC/LP-RF/LP-RYV series, 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.

/\ CAUTION

* Do not touch the head surface of LP-RF/LP-RV series during and right after the operation. It becomes hot
and may cause burn injury.

22
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Laser Radiation Information

This product falls into Class 4 laser (marking laser) and Class 2 laser (guide laser) based on the classifications of IEC
60825-1 “Safety of laser products”. Perform the safety protection measure before using the system. Refer to “Safety
Protection Measures for Users” (P.29) for details.

Marking Laser (Class 4)

Class 4 laser refers to “Laser products for which intrabeam viewing and skin exposure is hazardous and for which the
viewing of diffuse reflections may be hazardous. These lasers also often represent a fire hazard.”

Item LP-RV200P Remarks
Wavelength *1 1000nm to 1200nm Invisible beam
Laser medium Yb: Fiber -

Max. output *1 50W -
Mode of operation Pulsed -
Pulse cycle 0.5us to 500ps -
Pulse duration *1 1ns to 1000ns -

Class Class 4 (IEC 60825-1) -

NOHD *2 approx. 63.2m Nominal ocular hazard

distance

Maximum permissible

MPE *3 16.0W/m?
exposure

NHZ represents the area where the amount of beam irradiance or
radiant exposure exceeds the maximum permissible exposure to
NHZ eyes. It is equal of NOHD at a maximum. Nominal hazard zone
NHZ varies depending on the reflectance or surface condition of
works. Please calculate it based on the actual working environment.

*1 : The wavelength, maximum output power, and pulse duration in this table indicate the maximum value that can be
output from a laser oscillator itself. For the specifications under the normal operation, refer to “Setup/Maintenance
Guide”.

*2 : “NOHD” means the distance that the area where the amount of beam irradiance or radiant exposure becomes equal
to the maximum permissible exposure to eyes.

*3 : MPE in this table is a value calculated with exposure time set to 10 seconds.

Guide Laser and Pointer (Class 2)

The laser classified into the Class 2 refers to “Laser products that emit visible radiation in the wavelength range from 400
nm to 700 nm that are safe for momentary exposures but can be hazardous for deliberate staring into the beam.”

Item LP-RV200P Remarks
Wavelength 655nm Visible beam
Laser medium Semiconductor laser -
Max. output *1 TmwW -
Mode of operation CW (Continuous wave) -
Class Class 2 (IEC 60825-1) -

*1 : Sum of the guide laser and pointer values.

MJEC-LPRV-SAFETY-2
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Radiation range

F
< — < NOHD
| c |
Unit: mm
Model
Specified point
LP-RV200P
A : Center position of laser emission port 67.5
B : Center position of laser emission port 152
C : Diameter of laser output range ¢ 87
D : Working distance 190
E : Laser radiation range at working distance ¢ 130
F : NOHD 63200
G : Laser radiation range at NOHD ¢ 153500
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Safety Functions on LP-RV series

This product has the functions shown below for safety measures.
Use these functions properly and operate the laser system safely.

Key Switch

The main power of this product is the key switch located on the controller unit.
Only when the key switch is turned OFF (in O position), the key can be pulled out.
When the laser marker is not in use, the key should be in safekeeping by a laser safety manager.

( \ /
Q PQ\,\I ﬁ

R
OFF V\Rl %
2 ‘Q‘\
\ o
Key Switch ‘
. ) \\\

Controller

Internal Shutter

By closing the shutter located inside the head unit, the laser beam is shut off.

Manual Reset for the Alarm

If the interlock input or other input signal for safety devices is opened, or in the event of the product failure, the laser marker

becomes in alarm status and operates as follows;

» The internal shutter is closed and laser pumping is turned to off.

* ALARM OUT (Y15) is turned to off.

» The controller beeps out for the error notification.

* The display panel on the controller shows the error code.

When an alarm generates, reset the system status by one of the following methods, after release the cause of the error.
» Turn off the key switch once and power it on again.

» Click on the “confirm” button on the error message window of Laser Marker NAVI smart software.

e Turn on ALARM RESET IN (X15) in I/O terminal.

» Transmit the communication command for the alarm reset (ARS command).

MJEC-LPRV-SAFETY-2
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Laser Radiation Indicator

To indicate the laser emission and laser marker status, LED indicator located on the head unit lights up.

« If the laser emission indicator is placed out of the sight of operators, place the

AWARNING 0 external indicator light or warning lamp on the immediately apparent place on

the system.
Laser marker status Head LED status
Laser Radiation Indicator Being in laser emitting Orange lighted-up

Laser pumping is completed and internal shutter opened | Green lighted-up

Laser pumping is completed and internal shutter closed | White lighted-up

Laser pumping is in progress (uncompleted) and internal | Green flashing
shutter opened

Laser pumping is in progress (uncompleted) and internal | White flashing
shutter closed

Laser in non-pumped state Lights-out

O Reference)

» For the controller display, refer to Setup/Maintenance Guide.

Labels

The following labels for laser warning are attached to this product.
If the head is placed out of the sight of operators, place the attached warning label on the immediately apparent place on
the system.

() Warning / Explanatory label

The symbols in the explanatory label

represent the following radiation output DANGER—VISIBLE AND INVISIBLE LASER RADIATION

AVOID EYE OR SKIN EXPOSURE TO

information. DIRECT OR SCATTERED RADIATION
¢ Po = Maximum OUtpUt A (Wavelength ):1000nm- 1200nm | A (Wavelength) : 655nm

_ . Po (Maximum Output ):50W Po (Maximum Output) : TmW CW
* Pp = Maximum peak power Pp (Maximum Peak Power):200kW

e A=W I th t (Pulse Duration): 1ns- 1000ns
= Vvaveleng CLASS 4 LASER PRODUCT 1EC60825-1:2014

* t = Pulse duration

BIR—IRRUAITEL — SR

E-LPHEENDERIFEENDHIE < ZRITDT &
iR : 1000nm - 1200nm iRE : 655nm
RALHA : 50W RAHN : TmW CW
RAE—2/\7—: 200kW
NIV : 1ns - 1000ns

TS24 L—4RE IS C6802 2014

I A N UV W, ol
BB R Bk B R M B S B R S B B |
AE B S

K4 : 1000nm - 1200nm 1< : 655nm
JKRHH : 50W RAME : 1mW LR
BRUEEINE : 200kW

BikifiE : 1ns - 1000ns

4% #trm GB7247.1-2012
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() Protective housing label / Aperture label () Protective housing label

DANGER - CLASS 4 VISIBLE AND INVISIBLE LASER
RADIATION WHEN OPEN. AVOID EYE OR
SKIN EXPOSURE TO DIRECT OR
SCATTERED RADIATION.

Rk - CCEML LTS24 DARKUTTRL — Y BENHD DANGER - CLASS 4 VISIBLE AND INVISIBLE LASER
RADIATION WHEN OPEN. AVOID EYE OR

E-LPHEANERSEBNDRIS ZRIIZ L
SKIN EXPOSURE TO DIRECT OR SCATTERED
RADIATION.

FEE - FTFFULALRT S 4 20 R AN AT DS dE st

Blsk AR E IR AL B ST s R ST e A fE |
TZE MR
Bl - C2%RL TS R4 QARRURTRL — I RENHD
E—-LPHELOEXEEENORIE< Z@T5 &

AR - TFRULALEY S 4 2RI L R AN AT L HOEER ST
BLE R R E M B ST R ST B R |
TE B IR

AR R A A ROk RS

BXEMARHES - AEREOETAR
v [E] 388 X B 38 %R 4% B &t g ekl

* :This illustration represents the aperture for laser
radiation.

(® Caution label for hot surface (5 Certification and identification label

1040.11

¥ = Hot Surface. Do not Touch. et fo IEC 60825-1 Ed. 3,
N SR ST E as described in Laser Notice No. 56
CAUTION ggéﬁﬁ;ig doted May 8, 2018
— MANUFACTURED  PIDSXSZ
20xx xxxxxx (Year/Month)

SERIAL No. Xxxxxx
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Interlock Input / Laser Stop Input Controller rear side

Several input signals for the safety system are equipped in I/O terminal
located on the rear side of the controller. They can be connected to an
external safety device, such as door switch or emergency stop switch.
For the detail of the I/O operation and wiring, refer to “Setup/Maintenance
Guide”.

1/0 Terminal

* INTERLOCK 1 (X16, X17), INTERLOCK 2 (X18, X19)

Opening either of the signals stops laser pumping and radiation forcibly. Use these signals to construct the interlock
system.

Using both INTERLOCK 1 and INTERLOCK 2 with a safety relay unit, the safety designed system with the double-circuit
of the interlock can be constructed.

* LASER STOP IN (X10, X11)
Opening either of the signals disables the laser emission as follows.
* When LASER STOP IN is released while laser is not radiating: The internal shutter is closed.
* When LASER STOP IN is released while laser is radiating: The internal shutter is closed and laser pumping is
turned to off.

« REMOTE INTERLOCK IN (X20)
Opening this terminal disables the laser emission. When REMOTE INTERLOCK IN is released, the internal shutter is
closed and laser pumping is turned to off.
This terminal can be used as the “Remote interlock connector” required by IEC 60825-1.

Laser marker operation accompanied with INTERLOCK input / LASER STOP input

Safety function Laser marker operation Release method Remarks

INTERLOCK 1 (X16, X17) » Laser Pumping: OFF Close both INTERLOCK | The power supply of

INTERLOCK 2 (X18, X19) * Internal Shutter: CLOSE 1 and INTERLOCK 2 laser source is shut
 Status: Alarm E400, E401 *1 connections respectively | down by the contactor

and input alarm reset. operation (hardware
control).

LASER STOP IN (X10, X11) Opened during laser emission Close LASER STOP IN The power supply of
» Laser Pumping: OFF connection and input laser source is shut
* Internal Shutter: CLOSE alarm reset. down through the
» Status: Alarm E402 internal circuit by the
Opened at non-emitting with Close LASER STOP IN software control.
opened shutter connection.

» Laser Pumping: Hold ON
* Internal Shutter: CLOSE
 Status: Warning E600

REMOTE INTERLOCK IN (X20) | « Laser Pumping: OFF Close REMOTE
* Internal Shutter: CLOSE INTERLOCK IN
» Status: Alarm E405, E503 *1 connection and input
alarm reset.

*1 : Under the non-remote control mode when the shutter is closed (non-emitting status), the error does not occur.
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Safety Protection Measures for Users

This product falls into Class 4 laser (marking laser) and Class 2 laser (guide laser) based on the classifications of the Safety
of laser products by IEC 60825-1.

Perform the safety protection measure shown below before using the system.

For more detail instruction, refer to each of the standard.

Moreover, there is a case where related regulations are set for using the laser product depending on a country and a
region. When use this product, follow these regulations.

Construction of interlock system

For operating this product, construct the protective enclosure enclosing the range of the laser radiation for protecting the
exposure caused by the reflection of the laser radiation from the laser marking object or the surrounding objects, and also
construct the interlock system at the same time. Use the interlock input signals equipped on the controller of this product.

WARNING » Construct a system for re-pumping the laser manually as safety protection
measures after stop of the laser radiation.

Wearing protective goggles

For protection eyes of an operator, make it mandatory to wear goggles against laser beam in the laser controlled area.

For this product, use the laser protective goggles or glasses which meet the following requirements.

* The goggles or glasses that have Optical Density (OD) of more than 6 at wavelength 1000nm to 1200nm (1.0pum to 1.2um).
» Through the goggles or glasses, the laser radiation indicator should be recognized.

* ANSI Z136 and CE certified laser safety goggles or glasses
The protective goggles can momentarily protect the eyes against the scattered beam. Never look at the direct beam or
reflected beam even when the goggles are used.

Protective enclosure

In order to prevent exposure to laser beam accidentally reflected from the laser marking object or from its circumferential
areas, place a protective enclosure so that it can enclose the area in the range of laser radiation.

Construct the enclosure with proper reflectance, durability and thermal resistance materials that does not transmit a
wavelength of 1000nm to 1200nm (1.0um to 1.2pm).

Recommended materials for the enclosure: metals such as iron, aluminum, stainless steel

Design the enclosure not to leak the laser beam from the joint parts.

Example of the joint parts:

Enclosure Laser Enclosure Laser
AN
Laser
Danger of laser exposures Example of recommended joint design
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Key control

In order to avoid the operation of the system by the person without authorization and allowance, the laser safety manager
must remove key and keep it when not in use.

* ltis obligated by IEC/FDA/JIS that laser products shall incorporate a key-
actuated master control. Actuation of this product is basically controlled by
the key switch located on the front of the controller. However, in considering

AWARNING 0 situations when the laser marker is operating as a part of a larger system, the

laser marker turns on if the key switch is already in ON position, and power is
supplied. In this case, be sure that the external system controls the operation
of the laser marker with a key-actuated master control.

Power failure recovery

For power failure occurs on the laser marker, construct a laser re-pumping system by manual operation for safety.

Radiation direction of laser beam

To assure safety, be sure to place the protective enclosure.
Measures should be taken so that the direction of laser radiation can be seen and checked by others as well as an operator.
(The warning labels are adhered to this product with shipment. Do not peel them off.)

Termination of laser beam

Terminate a laser beam path within the laser radiation range by using a flame-resistant object. Do not use the specular
object for the termination.

Path of laser beam

The laser beam path should be set avoiding the eye level of workers at both sitting and standing time.

lllumination

Make the area surrounding the laser marker well-lighted as much as possible.
Because the pupils are contracted in the well-lit place, it reduces the risk to the eyes.

Protective clothing

Exposure of the skin to the laser beam may cause a skin burn. Exposure of the clothing to the laser beam may cause
burning as well.
Wear the clothing which can minimize the exposure of the skin to the laser and which is flame-resistant.

Appointment of laser safety manager

By appointing a laser safety manager®, ensure that the laser product is handled safety.
Iltems that the laser safety manager has to manage and execute are as follows:

» Implementation of countermeasure against the prevention of disability from laser beam
» Setting and management of laser management area

» Management of laser device and system and key

* Inspection and maintenance of laser device, and storage of records

 Inspection, maintenance, and check the status of use of protective equipment

» Execution of safety education and training for users for the laser

* Responsible person having adequate knowledge of laser hazard evaluation and competence in protection against laser
hazards
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Construction of Interlock System

For operating this product, construct the protective enclosure enclosing the range of the laser radiation for protecting the
exposure caused by the reflection of the laser radiation from the laser marking object or the surrounding objects, and also
construct the interlock system. The following figure shows the construction sample of the system.

No. | Devices Note for installation / controlling
(@ | Laser marker head unit -
Laser marker oscillator unit

@ | Laser marker controller unit -

(® | PC for laser marker setting / monitoring | -

® | Protective enclosure -

(® | Laser protection shutter for marking Construct a control system which will separate (cut off) the laser beam

object gateway or shut off the laser power when it is opened.

(® | Emergency stop button Construct a control system for shutting off the laser power source when

@ | Safety switch itis opened.

Door for the maintenance

(® | Safety relay unit or safety PLC etc. Connect both INTERLOCK 1 (X16, X17) and INTERLOCK 2 (X18,
X19) of the laser marker to the devices (3 to (® using the relay output
terminal of the safety relay unit or the safety PLC.
Besides INTERLOCK terminals, it can also be connected to other I/O signals
such as LASER STOP terminals with the devices (® to (8 depending
on the control specifications.

Laser emission warning light To indicate the laser marker status, connect the output signals such
as ALARM OUT (Y15), LASER SUPPLY OUT (Y20) or LASING OUT
(No.40) to the light.

@) | Dust exhauster Place the intake vent of the exhauster as close as possible to the
marking position of the object.

* INTERLOCK terminals (X16, X17 and X18, X19) are connected to the operating coil of the internal contactor in the
controller.
Connect INTERLOCK (+) and INTERLOCK (-) in the I/O terminal with the non-voltage contact (dry contact) such as a
relay or a switch. Do not connect with the voltage contact such as a transistor.

O Reference)

* When making a system compatible to ISO 11553-1 / ISO 13849-1, construct the redundant interlock system by using
both INTERLOCK 1 (X16, X17) and INTERLOCK 2 (X18, X19) connected to safety PLC or safety relay unit to shut off the
laser power supply in accordance with the standards.
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