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Thank you for your purchase of our MM-L300A Laser Weld Monitor.
Please read this manual carefully to ensure correct use. Keep the manual handy after
reading for future reference.
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1. Special Notes
1) Safety Precautions

Before using the instrument, please read through the Safety Precautions carefully to
ensure proper use.

B The precautions listed here are designed to ensure safe use and proactively prevent
risks and damage to the user and other people. All precautions are critical for safety.
Please read them all.

B The hazard signs have the following meanings:

A DANGER gﬂéﬁgif;(?g?u%;vlll cause imminent risk of death or
A WARN I NG :\r/]ljijt‘;nd“ng may cause risk of death or serious
A CAUTION g":::g:.”ng may cause risk of injury and physical

These signs represent “DONTs.” They warn of
actions not covered by the product warranty.

The concrete contents of prohibition are shown in
@ illustrated form or in writing inside or near the

symbol.

These signs represent “DOs" which must be

observed by the product user.
The concrete contents of instructions are shown in
illustrated form or in writing inside or near the

symbol.

A sign within a triangular border indicates that a

hazard (danger, warning or caution) is present.
The concrete contents of instructions are shown in
illustrated form or in writing inside or near the

symbol.
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/N\ DANGER

DO NOT touch anything inside the instrument.
High voltage is present internally. Do not touch anything inside the instrument
with the power on.

NEVER ATTEMPT to disassemble, repair or modify the instrument.
Failure to observe this will result in an electric shock or fire.
Do not perform maintenance other than that detailed in the Operation Manual.

DO NOT look directly at the beam, and do not allow any part of the
body to enter the beam.

Both direct and scattered beams are hazardous.

Direct eye exposure to a laser beam will cause blindness.

NEVER burn, destroy, cut, crush or chemically decompose the
instrument.
This product incorporates parts containing arsenide (As).

/N\WARNING

@OV ® OPBG

ALWAYS wear protective goggles.

Always wear protective goggles where the instrument is used.

Even if you wear them, you may lose your sight if the laser beam enters your
eyes directly through protective goggles. Protective goggles attenuates the
laser beam, but does not block it.

AVOID skin exposure to a processing or welding laser beam.

This product monitors the near-infrared light from the processing point.
Exposure to a laser beam will cause burns. Never expose any part of the body
to a laser.

DO NOT touch the workpiece during or immediately after laser
working.
The workpiece may be extremely hot.

USE the specified cables and connect them securely.
Using cables with an insufficient capacity or improper connection may result in a
fire or electric shock.

KEEP the power and connection cables free of damage.

Do not walk on, twist, or tug the cables.

Damaged cable may result in an electric shock, short circuit, or fire.
For repair or replacement, contact your dealer or us.

In the event of an anomaly, STOP the operation.

Continuing the operation with anomalies such as a generation of fumes, a
burning odor, strange noise, or overheating unattended may result in an electric
shock or fire. In the event of the above or other anomaly, immediately contact
your dealer or us.

GROUND the instrument.
If not grounded, the instrument may cause an electric shock in the event of
malfunction or ground fault.

STAY AWAY from the instrument if you have a pacemaker.

If you have a pacemaker, do not approach a welding machine in operation or
the immediate area unless your doctor has given consent.

Welding machines generate a magnetic field which interferes with the operation
of a pacemaker.
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/N CAUTION

)
g
N
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SO0 POSK

DO NOT splash water.
Electrical parts may cause an electric shock or short circuit if they become wet.

USE proper tools (e.g., wire stripper, pressure wire connectors) for
termination of connection cables.

Failure to do so may damage the internal wires, leading to possibility of fire and
electric shock.

PLACE the instrument on a firm surface.
Injury or instrument damage/malfunction may result if instrument topples over or
falls from the installed location.

DO NOT place any drinks, etc. on the instrument.
Any liquid split onto the instrument may cause insulation failure, resulting in
ground fault or fire.

DO NOT place flammable objects near the instrument.

Surface flash and expulsion (spatter) generated during welding may ignite
flammable objects, resulting in a fire.

If work involves use of flammable items, place a non-flammable cover on such
items.

DO NOT cover the instrument with a blanket or cloth.
During operation, do not cover the instrument with a blanket or cloth.
This may lead to the instrument overheating and catching fire.

DO NOT use the instrument for applications other than metal working.
Using it otherwise may result in an electric shock or fire.

DO NOT use with the instrument other than the YAG or fiber laser
equipment which oscillates a waveform of 1.0 ym band.
Using it otherwise may result in malfunction to the instrument.

ALWAYS wear appropriate work clothing.
Wear protective gear such as gloves, a long-sleeved top and leather apron.
Surface flash and expulsion (spatter) can cause burns if it contacts the skin.

PROVIDE fire extinguishers.
Provide fire extinguishers at the welding site as a precautionary measure.

PERFORM maintenance and inspection on a regular basis.
Perform maintenance and inspection regularly.
For repair or replacement, contact your dealer or us.

1. Special Notes
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. _MM-L300A |
2) Handling Precautions

® Designate a person with sufficient knowledge and experience in handling laser
beams and laser equipment as a laser safety administrator.

The laser safety administrator must take charge of the control keyswitch for the laser
device. Further, the administrator must share safety knowledge with laser workers
and take command of the work.

m Partition all areas that may be exposed to laser beams with a fence or other
means.

Further, the administrator must take charge of such areas, and post a sign in a
clearly visible manner to keep them off limits for unauthorized personnel.

® Place the product on a firm surface, and keep it level with the ground when in
use.

Using it in a tilted position may result in malfunction.

B For the MM-L300A, install in a location with an ambient temperature range of
0 to 40°C, ambient humidity of 85% RH or less and free from abrupt
temperature changes. Further, avoid the following locations. (For the
SU-N300A/SG-N300A, an ambient temperature range is 5 to 50°C and the
protection class is 1P64.):
¢ Dirty or dusty location or location with oil mist present
e Location often exposed to vibration or shock
e Location where chemical substances, etc. are handled
e Location near a high noise generating source
¢ Location where condensation occurs

B Perform warming-up operation for at least 10 minutes after turning on the
power supply.

When the ambient temperature is low, it is recommended that the time is increased.

m Keep the exterior clean with a soft cloth or cloth lightly dampened with water.

For stains, clean them off using a diluted neutral detergent or alcohol. Do not use
thinner or benzene as they may cause discoloration or deformation.

B To prevent malfunction, do not allow any foreign objects such as screws or
coins to enter the instrument.

® Operate the switches and buttons with care.
Rough operation or the use of a tool or pen tip may result in damage or malfunction.

B Subjecting cables to strong impact may damage it.
Further, mount them securely until the connector is locked.

B To prevent malfunction, be sure to turn off the power supply in advance when
installing and removing cables that are connected on the rear side of the
product.

B To prevent damage, do not bend the optical fiber beyond its minimum bending
radius or apply any forms of shock to it

Type Minimum bending radius
SG-N300A sensor fiber 60 mm
Reflected light transmission fiber, $400 ym | 100 mm

* For more information about laser control, refer to the laser device operation manual.

1. Special Notes
1-4




. MMiL300A
3) Disposal

B The SU-N300A/SG-N300A and the external trigger unit incorporate parts
containing arsenide (As). At the time of disposal, separate it from general industrial
waste or domestic waste and carry out the disposal in accordance with applicable
laws and regulations.

®m Lithium batteries contain hazardous substances. At the time of disposal, observe the
local laws and regulations.

4) Sticking Warning/Danger Labels

Warning/danger labels are struck on the product. Read the precautions provided on
each label for correct use.

e MM-L300A

QMADA

NANUFACTURED BY:

WFGMONTH , YER __ . AMADA WELD TECH 0., LTD.
INPUT POWER VOLTS 9 - 250 VAC 95-3 FUTATSUKA NODA-CITY

Hz Single Phase 50/60Hz CHIBA 278-0016 JAPAN

HIGH VOLTAGE

WHEN A COVER IS OPEN MAY BE
IN DANGER OF ELECTRIC SHOCK.
PLEASE NEVER TOUCH INSIDE THE COVER
LESS THAN 1MIN DISCONNECT POWER
AND PULL OUT THE PLUG.

BERK
Hhi—EMItRE. BRYIBETNNHYET,
=, BREYY, T5TEHLTHBL.
ISEARARBICIER S BV TS,

NAX. RMS ANPS 025 A MO0EL. Ko,
PONER CONSUNPTION __ 15 W
FUSE SPECIFICATIONS _250 V 3,15 AT

Cce w1 s

SERIAL No. LABEL

s

Do not open the cover except
when replacing the battery.
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e SU-N300A/SG-N300A

SEAL IS BROKEN

WARRANTY VOID lf}

Tearing off the seal will
void the warranty.
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2. Features

The Laser Weld Monitor MM-L300A detects the near-infrared light generated from the
processing point using a dedicated sensor unit SU-N300A/SG-N300A, thus monitoring the
welding status. The MM-L300A offers the following features:

¢ At laser welding, the welding status can be monitored by detecting the near-infrared light
generated from the processing point.

¢ Setting conditions and displaying waveforms can be easily done with the dedicated
software.

¢ Produces an alarm signal output upon detection of an output waveform outside the
tolerance range by setting upper and lower tolerance widths for the output waveform. Also,
the output waveform which detects the near-infrared light can be displayed on the PC
screen.

e The SU-N300A can be used by being mounted coaxially with the output unit (output unit
series with the CCD camera) or externally.

e The SG-N300A can be used with the laser scanning optical system such as galvanometer
scanner.

¢ A power supply in the range of 90 V AC to 250 V AC can be used.

NOTE:

The MM-L300A is equipment to monitor the near-infrared light from the processing point but
not equipment to directly judge whether the laser welding status is good or bad.

The customer should optionally use a judging function considering the relation between the
laser processing quality and the monitored output waveform.

2. Features
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3. Unpacking
1) About Container

Mass (including
contents)

Dimension Remarks

Common to the
SU-N300A/SG-N300A

Added when selecting the
SG-N300A

Approx. 250 (H) x 525 (W) x 472 (D) mm Approx. 8 kg

Approx. 360 (H) x 780 (W) x 560 (D) mm Approx. 15 kg

*1  When the SG-N300A is selected, two containers are delivered.

2) Checking the Contents of Container

Check the contents of container. If you find any defect, contact us.

(1) Products

Product name Model Qty
Laser weld monitor MM-L300A-00-02 1

(2) Accessories

The model numbers of accessories are subject to change without notice. Depending
on the part to be changed, the mounting screw shape may change and a necessary
tool may be different. For the latest parts information, contact a nearest sales office.

Product name Model Qty
MM-L300A application software | AS1193660 1
Operation manual AS1194324(OM1192626,0M1193911) 1
LAN cable category 7, 5 m LD-TWST/BM50 1
Noise filter ™ ZCAT3035-1330 2
Connector for trigger cable HR10A-7P-6P(73) 1
D-Sub 15 pins Plug HDAB-15P(05) 1

Case | HDA-CTH(10) 1

(3) Selective required options

Product name Model Qty
SU-N300A | Sensor unit Standard specification | SU-N300A-00-02 172
High-sensitivity SU-N300A-00-03
specification
SG-N300A | Sensor unit Standard specification | SG-N300A-00-00
5% filter specification SG-N300A-00-01
35% filter specification | SG-N300A-00-02

3. Unpacking
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Product name Model Qty
Common Sensor unit 5m LP1203202 172
connecting cable | 410 m LP1203204
Power cord 250 V for use in Japan | KP244 VCTF3*1.25 KS16D | 172
or China 3m gray
250 V for use in CEE3P-W-1.8
Europe
125 V max. KP-35 KS-16A SVT#18x3
B-TYPE
(4) Options
Product name Model Qty
SU-N300A | Coaxially mounting adapter " LP1192612 ™ 1
Filter for SU-N300A | 5% 1 piece " LP1192609 1
5% 2 pieces LP1193718 1
35% 1 piece © LP1201551 1
35% 2 pieces LP1201552 1
5% 1 piece, LP1201553 1
35% 1 piece
Additional unit of filter | 5% LP1192610 1
for SU-N300A 35% LP1201554 1
S$G-N300A | External trigger unit "8 LP1208220 1
External trigger input unit "8 AS1207732 1
Reflected light transmission fiber "8 SIH-04CAoom ™ 1
Filter for SG-N300A ® | 5% 1 piece LP1208971 1
35% 1 piece LP1209844 1
Common Personal computer “° PA1708952 1
Analog output cable 2 m AS1193108 1
EtherNet/IP AS1200799 1
LAN cable category 7, 5 m LD-TWST/BM50 1

*1 Used for AC cord and LAN cable. For mounting, refer to 5. (3) Mounting the
Noise Filter.

*2 Depends on the customer’s selection.

*3 Used when installing the SU-N300A coaxially with the output unit with the CCD
camera. Our engineer takes charge of mounting work.

*4  When the coaxially mounting adapter is shipped with being mounted on our
output unit, the model number is changed into LP1203063. The shipping form is
different, but there is no difference between LP1203063 and LP1192612 in
performance.

*5 Mainly used against much emitted light when installing externally.

*6 Select an additional unit only when adding a filter to the filter for SU-N300A (1
piece).

*7 The AC inlet with switch contains a spare fuse. For details, refer to 12. (4)
Replacing the Fuse.

*8 Select it use the reflected light as a trigger to start measurement.

*9 Depends on the length to select.

*10 A personal computer is required to set conditions of the MM-L300A. It can be
prepared by customers. For the PC specifications, refer to 6. (1) (1) Installation.

3. Unpacking
3-2




4. Name and Function of Each Part

(1) (2)

(1) Display panel:
Shows the status of the MM-L300A.

(2) Status indicating LED:

Indicates the current status of the MIM-L300A.

POWER: Litin green when the power supply is turned on.

TRIGGER: Lit in orange from the measurement start to the end. There are two
ways to start measurement, the internal trigger by monitor signal level
and the external trigger of external input.

ERROR: Litin red when a device error occurs.

READY: Lit in green when the preparation for measurement is completed and no
device error occurs.

4. Name and Function of Each Part
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EXTI/O SENSOR TRIGGER ANALOG OUT

L

©)

] 2 ” (8) ACS0-250V 50/60Hz (2

(6) (4)

(1)

- = = =

|

Power switch:
Turns the power ON/OFF.

AC INPUT:
Used to connect the attached power cord to supply power.

LAN:
Used to connect to the personal computer with the attached LAN cable.

ANALOG OUT:

Outputs the SU-N300A/SG-N300A detection with the analog signal. It can be
observed with an oscilloscope, etc. [Digital Gain] and [Offset] on the Maintenance
Window are not reflected.

TRIGGER:

Controls the measurement start by inputting the external trigger. Also, outputs the
signal of MEASURE. This connector is also used when the optional external trigger
unit is used.

SENSOR:
Used to connect the SU-N300A/SG-N300A with the selected sensor unit
connecting cable.

EXT. I/O:
Connector for input and output with the external device.

ANYBUS (option):
Terminal for external network. Used when the optional EtherNeV/IP is used. (Refer to
11. EtherNet/IP.)

4. Name and Function of Each Part
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5. Connecting Equipment

1) Configuration during Use

The use configurations of the MM-L300A is shown below.

The MM-L300A monitors the near-infrared light generated from the processing point
by mounting the SU-N300A coaxially with the output unit or the
SU-N300A/SG-N300A externally.

SU-N300A:
Sensor unit (Semse(uniy —@ g Coaxially
./(4) Optical fiber connecting cable m I .\mounting
)
Laser device
®)
LaserfWel d[Wonito7) Output
MM;L300A "Eammoria, unit
L N
(3) 2) \&/ ~
Externally <
LAN mounting
cable .\ - '
1,,- (T —
Personal computer (option) (1)
SG-N300A:
Optical fiber
Laser device Sensor unit (6)

connecting cable

(4) , Galv N
o f scaan?wre]?meter
o0, (b0 (oo .~
MM-! L!3!0!0!A! I% .
)

- L\“-
(3) . T
L LAN s _
cable o

-l
Externally A~
Personal computer (option)

(Sensofuniy) mounting

—————

5. Connecting Equipment
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(1) MM-L300A:
Judges the upper/lower limit for obtaining waveforms, records measured data, etc.

(2) SU-N300A/SG-N300A:
Detects the near-infrared light from the processing point.

(3) Personal computer (option):
Sets conditions of the MM-L300A, displays waveforms, transfers and saves the
waveform data, etc.

(4) Laser device (separately available):
Oscillates the laser light.
Be sure to read the operation manual for the laser device to be used.

(5) Output unit (separately available):
Condenses laser light and performs processing and welding.
Detects the near-infrared light from the processing point by mounting the
SU-N300A coaxially with the output unit or externally.

(6) Galvanometer scanner (separately available):
Condenses laser light and performs processing and welding.
Detects the near-infrared light from the processing point by mounting the
S$G-N300A light-receiving unit around the f8 lens of the galvanometer scanner.

5. Connecting Equipment
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(2) Connecting the MM-L300A and the

SU-N300A/SG-N300A
This section describes how to connect the MM-L300A to the SU-N300A/SG-N300A.
( /\ CAUTION A

¢ If you connect or disconnect the SU-N300A/SG-N300A when
the power supply of the MM-L300A is ON, a failure may occur.
Accordingly, turn OFF the power supply.

¢ Do not bend the sensor unit connecting cable, impart a strong
impact or make the end face dirty.

¢ Do not bend the sensor unit connecting cable over the minimum

bending radius (70 mm) or less.
o 4

1) Connect the sensor unit connecting cable to the SU-N300A/SG-N300A.

2) Connect the opposite side of the sensor unit connecting cable used in Step 1 to the
rear of the MM-L300A.

3) Connect the grounding of the power cord for the MM-L300A to the grounding
terminal (class D grounding).

5. Connecting Equipment

5-3



. _MM-L300A
3) Mounting the Noise Filter

This section describes how to mount the attached noise filter to each cable.

( /\ CAUTION

¢ If you connect or disconnect the AC cord when the power supply
of the MM-L300A is ON, a failure may occur. Accordingly, turn
OFF the power supply of the MM-L300A when mounting the
noise filter.

¢ |f the noise filter is not mounted or is mounted at the place not
specified, correct waveforms may not be obtained due to
waveform including noise. Be sure to mount the noise filter as

specified.
P Y,

-

1) Mount the noise filter at the MM-L300A side of the AC cord with one turn.
Then, fix the noise filter and the AC cord with the attached cable tie.

2) Mount the noise filter at the computer side of the LAN cable with two turns.
Then, fix the noise filter and the LAN cable with the attached cable tie.

5. Connecting Equipment
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4) Mounting the Filter for SU-N300A

This section describes how to mount the optional filter for SU-N300A to the SU-N300A.

4 /N\ CAUTION )

¢ Dust may enter the SU-N300A if the protective glass holder and
the filter for SU-N300A are not properly tighten.

¢ Do not touch the surface of the protective glass and the optical
filter.

¢ The protective glass may stick to the protective glass holder
through the intermediary of the O-ring. In such case, gently press
the protective glass with a finger from above the lens cleaning
aper to remove it.
N Y

1) Remove the protective glass holder at the tip of the SU-N300A from the
SU-N300A.

2) Mount the filter for SU-N300A with the male screw at the tip of the SU-N300A.

3) Mount the protective glass holder removed in Step 1 with the male screw at the tip of
the filter for SU-N300A.
At this time, confirm that the protective glass in the protective glass holder and the
O-ring are fitted at a proper position.

5. Connecting Equipment

5-5



. MML300A |
5) Coaxially Mounting Adapter

This section describes the optional coaxially mounting adapter which allows to use the
SU-N300A coaxially.

4 )
/N CAUTION
e Some output units with CCD camera do not support coaxial
measurements. For details, contact us.
o For the combination outline drawing of each output unit and the
coaxially mounting adapter, contact us.
- J

The SU-N300A can be fixed coaxially with the output unit by mounting the coaxially
mounting adapter to our output unit with CCD camera.

Since measurements can be performed coaxially, the measurement position of the
SU-N300A follows even when the output unit moves.

The coaxially mounting adapter is mounted at the position where the camera unit of the
output unit with CCD camera is mounted.

The camera unit assembled on the output unit is removed. Therefore, the appearance of
the output unit changes and the camera image changes slightly.

Be very careful when using the camera image such as image processing because image
may change. For the outline drawing of the coaxially mounting adapter and installation
space, refer to 14. Outline Drawing.

There are mainly two patterns for installation.

5. Connecting Equipment
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(1) Output unit which the laser light is turned

The coaxially mounting adapter is fixed at nearly right above the laser irradiation
position.

Example) Before being mounted

Camera unit

Example) After being mounted (The section above dimension A is rotatable by 360
degree as long as it interferes with something.)

Camera unit

5. Connecting Equipment
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(2) Output unit which the laser light is not turned

The coaxially mounting adapter is fixed at the position where the laser light is turned
by the output.

Example) Before being mounted

Camera unit

Example) After being mounted (The section above dimension A is rotatable by 360
degree as long as it interferes with something.)

SU-N300A

Coaxially
mounting adapter

Camera unit

1T I — |
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(6) Externally Mounting the SU-N300A and Measures
gainst the Reflected Light

This section describes how to mount the SU-N300A externally and measures against
the reflected light.

(" I
/\ CAUTION
o Especially for processing and welding at high output for a long time,
the SU-N300A may be overheated by reflected light or diffusion
reflected light. In such case, you need to take cooling measures such
as water-cooled jacket. Consult us.
. /

1) Fix the SU-N300A in a place that is 200 mm (190 mm when the filter for SU-N300A
is attached) away from the processing point. Angle A should be an arbitrary angle
according to a purpose. However, do not install at a position where much reflected
light is returned (refer to the figure below).

2) Insert the dedicated cable into the SU-N300A connector and tighten it by turning
the plug fixing ring.

(Good example) (Bad example)

Angle A = arbitrary angle® (not A = B)

5. Connecting Equipment
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. _MM-L300A
7) Externally Mounting the SG-N300A

This section describes how to use the SG-N300A by mounting to the fixture prepared
by customer.

4 )

/N CAUTION

¢ Do not bend the sensor fiber, impart a strong impact or make the
end face dirty.

¢ Do not bend the sensor fiber over the minimum bending radius (60
mm) or less.

e The angle of the light-receiving unit is adjusted by out engineer.
For details, contact us.

o Especially for processing and welding at high output for a long
time, the SG-N300A may be overheated by reflected light or

diffusion reflected light. In such case, you need to take cooling

measures such as water-cooled jacket. Consult us.
& J

1) As shown below, equally arrange four light-receiving units around the
galvanometer scanner. At this time, consider mounting them by arranging
length and bending radius of the sensor fiber and height of each
light-receiving unit.

Light-receiving unit

2) Before fixing them, confirm that the range to measure is covered By referring
to “Measurement range of the light-receiving unit” in 14. (4) SG-N300A. At this
time, be careful of the arrangement of the sensor fiber. Also, as a tendency,
the measurement intensity of the MM-L300A increases with the following
conditions.

- The measurement intensity increases as the light-receiving unit comes
closer to the processing point.

- The measurement intensity increases as the processing point comes closer
to the center of the measurement area.

* The measurement area is a design value. Depending on the conditions, a
measurement can be performed even outside the measurement area, but the
measurement intensity drastically decreases.

* The distance to the processing point is arbitrary.

5. Connecting Equipment
5-10




3) Insert the dedicated cable into the SG-N300A connector, and turn the ring
for fixing the plug to tighten.

5. Connecting Equipment
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. _MM-L300A
8) Using by the Mounting Plate for SG-N300A

This section describes how to mount the SG-N300A with the mounting plate for
SG-N300A (option).

-
/\ CAUTION
¢ Do not bend the sensor fiber, impart a strong impact or make the
end face dirty.

¢ Do not bend the sensor fiber over the minimum bending radius (60
mm) or less.

e The angle of the mounting plate for SG-N300A and the
light-receiving unit is adjusted by out engineer. For details, contact
us.

o Especially for processing and welding at high output for a long
time, the SG-N300A may be overheated by reflected light or

diffusion reflected light. In such case, you need to take cooling

measures such as water-cooled jacket. Consult us.
. J

(1) Preparation before mounting the mounting plate for SG-N300A

1) As described in “Recommended dimension of the mounting plate for
SG-N300A” in outline drawings, prepare a base to fix the galvanometer
scanner having twelve M6 screw holes.

2) Fix the galvanometer scanner on the prepared base.

* The distance to the processing point is arbitrary.

5. Connecting Equipment
5-12




(2) Removing the cover of the mounting plate for SG-N300A

1) Remove two spring catches at the longitudinal side surface of the mounting
plate for SG-N300A in the state that the cover is supported by both hands.
The fixing of the cover is released by removing spring catches. Take care not

to drop the cover.

2) When the cover is made approx. 50 mm lower than before removing the cover,
the cover can be moved up and down, and to the right and left.

3) After cleaning the protective glass, fix the cover again with the above steps in
reverse.

5. Connecting Equipment
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(9) Measures against the Reflected Light to the
SG-N300A

Measures against the reflected light to the SG-N300A are explained below.

Ve

/\ CAUTION

Contact us each time:

e when performing laser welding with laser conditions or layout files
which operations have not been confirmed,

e when there is a possibility of damage by heat storage or burning of
parts due to the reflected light (regular reflection), or

¢ when the SG-N300A and the mounting plate cover may be
overheated by reflected light or diffusion reflected light. (You need
to take cooling measures such as water-cooled jacket.)
o J

Due to the SG-N300A specifications, the area where the laser reflected light by laser
welding hits the light-receiving unit at a regular reflection position exists. When the
light-receiving unit is installed on the X-axis or the Y-axis of the galvanometer scanner,
the regular reflection position exists on the X-axis or the Y-axis.

The laser reflected light may cause damage by heat storage or burning of parts.
Especially, a lot of light is reflected with the following laser welding device
configurations.

- Single mode laser welding configuration
- Short collimator lens f configuration

Laser Iigh/v \ Reflected light
\
\ \

Workpiece \

o~
Beam path of laser light and reflected light (image)

(regular reflectior
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Consider laser welding layout conditions so as not to generate situations below. For
details, contact us.

- Continuous irradiation around the position where the laser at light-receiving unit
receives a regular reflection

- Laser irradiation with conditions that workpiece is not melted due to the set up failure
of workpiece

Area where regular reflection is expected
(when the light-receiving unit is installed
on the X-axis or the Y-axis)

Processing layout (image)

5. Connecting Equipment
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Personal computer (option) 3) External trigger unit

This section describes how to use the optional external trigger unit.

p
/\ CAUTION

¢ If you connect or disconnect cables when the power supply of the
MM-L300A is ON, a failure may occur. Accordingly, turn OFF the
power supply of the MM-L300A before installing or uninstalling
the SG-N300A.

¢ Do not bend the sensor unit connecting cable over the minimum
bending radius (70 mm) or less.

¢ Do not bend the reflected light transmission fiber over the
minimum bending radius (100 mm) or less.
N J

(1) Use configurations of the external trigger unit
The use configurations of the external trigger unit is shown below.
Products in a red frame are added by adding the external trigger unit.

This is an effective trigger input when measurement is not started with the internal
trigger at a stable timing or the external trigger signal cannot be input to the
MM-L300A.

2) Reflected light transmission fiber Optical fiber

Laser device 1) External trigger

input unit

Galvano-
meter
scanner

Sensor unit
connecting cable

Moo, 1500 (hoioar,
MMI300A

el
xternally
mounting

————————

1) External trigger input unit (option):
For the SG-N300A, the reflected light for the external trigger unit can be coaxially
obtained by mounting the external trigger input unit on the SG-N300A.

2) Reflected light transmission fiber (option):
Transmits the reflected light to the external trigger unit.

3) External trigger unit (option):
Outputs the external trigger signal which uses the reflected light as a trigger to the
MM-L300A. The external trigger unit can be mounted at the bottom surface of the
MM-L300A.

5. Connecting Equipment
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(2) Connecting the external trigger unit to the MM-L300A

1) Reverse the MM-L300A and remove four rubber feet at the bottom surface.
The removed rubber feet are no longer used. Store or discard them as
needed.

2) Loosen two screws at the rear panel of the external trigger unit to remove the
internal metal plate.

5. Connecting Equipment
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4) Arrange the upper surface of the external trigger unit so as to overlap at the
bottom surface of the MM-L300A.

5) From screw hole of the rubber foot removed in Step 1, fix the MM-L300A
and the external trigger unit with the screw attached to the external trigger
unit.

6) Install caps removed in Step 3 to the original position.

5. Connecting Equipment
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7) Insert the internal board removed in Step 2 into the original position and fix it
with the screw removed earlier.

8) Connect the attached external trigger unit connecting harness to the
TRIGGER connector of the MM-L300A and the POWER connector of the
external trigger unit.

5. Connecting Equipment
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(3) Connecting the reflected light transmission fiber to the external trigger unit or the
external trigger input unit
* Both cable gland and holder to remove are equivalent.

1) Remove four M3 screws fixed at the external trigger unit or external trigger
input unit and remove the cable gland and holder.

2) Pass the removed cable gland and holder through the optical fiber. A spiral
part is fixed in a screw shape, so it can be removed by turning it.

o

3) Remove the cap at the end of the optical fiber and the external trigger unit or
external trigger input unit. Keep the recover cap in a clean place in custody. If
a dirty cap is mounted again, this will stain the optical fiber.
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4) Align the groove on the output unit side and the key provided on the optical
fiber side to mount the optical fiber on the end face checker, and then apply
light from the oblique direction.

Lighting

5) Check the end face of the optical fiber. If it is not stained or dust is not
attached, proceed to Step 9.

6) Ifitis stained or dust is attached, blow off dust by using the air blow and check
the end face again.

7) If the dirt cannot be removed by the air blow, apply HYPERCLEAN (EE-3310)
on the cleaning paper. Place it on the optical fiber and wipe the optical fiber by
pulling the cleaning paper across it.

5. Connecting Equipment
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8) Check the end face with the end face checker again. If there is stain, dust and
streak, repeat above steps.

O

9) Check that there is no stain, dust and streak and mount it on the external
trigger unit or external trigger input unit.
Insert the key provided on the optical fiber plug along the groove on the output
unit side. At this time, take care that the end face of the optical fiber does not
contact with the output unit. The end face of the optical fiber and the ferrule
are the same height.

Groove

Fiber
Ferrule

Cap nut

10) Turn the outer-side cap nut of the plug in the direction of the arrow to fix the
optical fiber. At this time, strongly tighten the cap nut by hand without using a
tool (recommended torque value: 2.0 N-m). Also, the connector section
cannot be bent. Take care not to give excessive force to this section.
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11) Fix the holder with the M3 screw first removed like the original. Finally, tighten
the cable gland. (Recommended torque value: 4.0 N-m)

5. Connecting Equipment
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. _MM1300A
11)Using the GWM External Trigger Input Cable

This section describes how to use the optional GWM external trigger input cable.

4 )
/N CAUTION
¢ If you connect or disconnect cables when the power supply of the
MM-L300A is ON, a failure may occur. Accordingly, turn OFF all
the power supply of the laser device, the GWM and the
MM-L300A before installing or uninstalling the SG-N300A.
- J

(1) Use configurations of the GWM external trigger input cable

The use configurations of the GWM external trigger input cable is shown below, and
the 1/0 connection diagram is shown on the next page.

This is available when the GWM is used, and products in a red frame are added by
adding the GWM external trigger input cable.

This allows to output the external trigger from the laser device to the MM-L300A
and start measurement with the MM-L300A in accordance with the laser irradiation.

Optical fiber

2) GWM head unit
1) GWM external trigger

input cable

Laser device ’ 2) GWM controller ‘

Sensor unit
connecting cable

Externally
mounting

b M50 (500 (Lion —
MM-L300A

Personal computer (option)

1) GWM external trigger input cable (option):
Connects to our laser device, GWM and the MM-L300A.
This allows to output the external trigger from the laser device to the MM-L300A
and start measurement with the MM-L300A in accordance with the laser
irradiation.

2) GWM (separately available):
Our laser scanning system for welding.
Freely scans the laser light in the XY direction.

5. Connecting Equipment
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Configurations when the FL-PL welder I/O conversion harness is not used

=N

V-

=
|_|! *II

A

A

A
Head control Scanner
external cable cable
Scanner head
Optical fiber
HEAD1 I/F v v SCANNER1
¥ RS-485(1) RS-485 POD _
S oo =i cable ’: o 9 cocooo
EXT.I/O(3)-LASER
EXI/O@-LASER . | & & = —
> J A J
EXT|I/O(1}-LASER
Scanner
QIR |2 2 controller
4 |4
SIS e |
N A 3 3 USB cable
|:| g i 5
v | |2 g
m m M M
SEE |8
o [ _ _
o o =] 3
> (& |B 2 v
+ &+
(2] [+
& &
< ® o
EXTI1/0(3)
EXTI1/0(2)
__ _
" EXT1/0(1) == EE|
[ v [F===18
Laser device
Computer
TRIGGER ¥

MM-L300A

*  Remove the EXT.I/O (1)-LASER cable and the GWM external trigger input cable
instead. The removed cable is no longer used. Store or discard it as needed.
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Configurations when the FL-PL welder I/O conversion harness is used

<
Scanner
I ] Head control cable
A external cable
Optical fiber
nner h
Scanner head HEAD1 I/F vy v SCANNER1
POD
RS-485 EXT.I/O(1)-LASER : o [ cocooo
cable EXT./O(2)-LASER _ ["
— — —>
EXT]I/O(3)-LASER = o
—> 7 A 7
(o) m m (o)
_g Y : |3 |3 = Scanner
lféj D 2 |9 |9 4 controller
] N w []
3 h i 3
[\ [Y)
= |7 |3 T
o G
o o USB cable
2 |5 |a g
5 |z | 5
(] (4]
B rsaggn) |5 -
- > ® 4
ﬂ |§ternal 1/0 conversion harness
EXT.I/0(1)
<—
EXTI/0(2)
| [
< el : =
cable = H
0 0 [ )
Laser device Computer
TRIGGER ¥y

MM-L300A

*  Remove the EXT.I/O (1)-LASER cable and the GWM external trigger input cable
instead. The removed cable is no longer used. Store or discard it as needed.
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(2) How to set the trigger output from the YAG laser welder (ML-2xxx)

It is necessary to change the laser device setting to output the trigger from the laser
device on the MEMORY SWITCH screen of the INITIALIZE screen.

Refer to the operation manual for each YAG laser welder to set No.6 of SWITCH 3 to
ON.

No.6 of SWITCH 3 is described as “Unused” on the operation manual for each YAG
laser welder, but making this change allows the laser device to output the trigger.

Example: MEMORY SWITCH screen of ML-2050A/2051A/2150A

INITIALIZE:OFF WATER 28°C
NETWORK #00
TEMP CONT 30°C ALARM L20°C H40°C

POSITION AUTO OFF 60min

SwW1-12345678 sSw2-12345678 sSw3-123456)8
ON ON ON

OFF HRRNNNNN OFF HIRRRNND OFF 111l i

Example: MEMORY SWITCH screen of
ML-2350A/2351A/2450A/2451A/2550A/2551A/2650B/2651B

1 Z

o R ]

SWITCH 2

SWITCH 3

SWITCH

::: I'|'I'|'I I Tl:: H I
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6. How to Operate the PC Software

This chapter explains how to operate the PC software of the MM-L300A.

(1) Installation

The PC specifications are as follows:

CPU 2 core / 1.6 GHz or more

Memory 2 GB or more

LAN 1 port (100BASE-T/100BASE-TX/10BASE-T compliant) [RJ-45]
oS Windows 7/8.1/10, Professional 32 bit / 64 bit

1) Insert the installation CD into the CD drive.
The installer starts automatically. If not, execute [AutoRun.exe] in the CD.

. Autorun (MM-L300A) -

MM-L300A Install CD

.MADA

Version : MM-L300A V00-01A JP/EN

Install Language Install Program

English

@ Japanese Close

2) Select a language from [Install Language].
[Japanese] is selected by default for Japanese OS; [English] for OS with
language other than Japanese. Select a language to install.

3) Click the [Install Program] button.

6. How to Operate the PC Software

6-1



4) Click the [Next] button.

#2 Mm_L300A

Welcome to the MM_L300A Setup Wizard

The installer will guide you through the steps required ta install M_L3004 on vour computer.

“WARMING: This computer program is protected by copyright law and international treaties.
Unautharized duplication or distribution of this program, or any portion of it, may result in severe civi
or criminal penalties, and will be prozecuted ta the maximum extent possible under the law.

Cancel < Back

5) Set the destination folder and click the [Next] button.
The default is [C:¥Miyachi¥MM_L300A].

4 MM_L300A

Select Installation Folder

The installer vl install bb_L3004 to the following folder.

Ta install in this folder, click "Nest". Toinstall to a different folder, enter it below or click "Browse".

Falder:
i Mivachig#hM_L300A% | Browse... |

| DiskCost. |

Inztall MM_L300A for vourself, or for anvone who uzes this computer:

Just e

Cancel | | < Back (I [ Mest » ] >
N~
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6) Click the [Next] button.

4 MM_L300A

Confirm Installation

The installer iz ready ta install MM_L300A on vour computer.

Click "Mext" to start the installation.

7) When the installation is completed, the following screen appears. Click the
[Close] button to exit.

#2 Mm_L300A

Installation Complete

bkd_L 3008 has been successfully installed.

Click "Cloge" to exit.

Please use Windows Update to check far any critical updates ta the MET Framework.

Cancel < Back >
-~

The following icon is created on desktop and registered in the program menu.
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(2) IP address setting
Set the IP address of the personal computer.

The IP address of the MM-L300A has been set to [192.168.1.10] at the factory. Use
[192.168.1.100] or later for the IP address of the personal computer.

Setting procedure (for Windows 10)

1) From the control panel, select [Network and Internet].

Metwork and Internet

\Q:] Connect to the Internet

View network status and tasks
Choose homegroup and sharing options

2) Select [Network and Sharing Center].

A Network and Sharing Center
=2 View network status and tasks | Connect to a network | View network computers and devices

3) Select [Change adapter settings].

Control Panel Home

Change adapter settings

Change advanced sharing
settings

4) Select a network card to use.

‘: Ethernet
— Unidentified netwaork

@~ Broadcom NetXtreme 57 Gigabi...

*  Displays vary according to the personal computer or network card in use.
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5) Click [Properties].

T Ethernet Status >
General
Connection

IPv4 Connectivity: Mo network access
IPvE Connectivity: Mo network access
Media State: Enabled
Duration: 00:01:57
Speed: 100.0 Mbps

Activity
Sent L‘.. Received
Bytes: 15,452,609 65,207,488
G Properties Ggisable Diagnose

Cloze

6) Select [Internet Protocol Version 4(TCP/IPv4)] and click [Properties].

W Ethernet Properties *
Networking ~ Sharing

Connect using:

E__'I Broadcom Met¥treme 57 Gigabit Controller

This connection uses the following items:

o Client for Microsoft Networks ~
gﬁle and Printer Sharing for Microsoft Networks

=1 (305 Packet Scheduler

B icmet Protocol Version 4 (TCP/1Pv4) |

i Link-Layer Topology Discovery Mapper /0 Driver

[ -a Microsoft Network Adapter Muliplexor Protocal

& Microsoft LLDP Protocol Driver W
£ >

Install.... Uninsta Properties
Description

Transmission Control Protocol/Intemet Protocol. The defautt
wide area network protocol that provides communication
across diverse interconnected networks.

oK Cancel
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7) Input the IP address. Set the IP address to [192.168.1.100] or later and the
Subnet mask to [255.255.255.0] as shown below and click the [OK] button.
Internet Protocol Version 4 (TCP/IPv4) Properties X

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(C) Obtain an IP address automatically
(@) Uge the following IP address:

IP address: 192 . 168 . 1 . 100|
Subnet mask: 255,255,255, 0

QObtain DMNS serw

(@) Use the following DNS server addresses:

Preferred DMS server: I:I

[Qvalidate settings upon exit Advanced...

Cance
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2) Starting the Application

(1) Start procedure
Click MM-L300A from the program menu of the personal computer or desktop
icon == to start the Menu Window. (Refer to (3).)

*

To obtain the waveform data with this application, 5 GB or more of the free
capacity of the saving drive on the HDD is required.

(2) Simple operation flow

Menu Window

Acquire Wave Condition Select Maintenance
Data Window Window Window
Starting obtaining Selecting condition Maintenance
waveform (Start) (Select) process
IA
Condition
Confi ti
Waveform obtaining o\r/lvligggawlon
process |
Confirming

condition (Graph)

Condition setting and
editing process
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When the application starts, this window is first displayed.

On this window, you can select to move to the Acquire Wave Data Window, the
Condition Select Window, or the Maintenance Window.

MM-L300A Laser Weld Monitor

Software Version

Condition Number

@1 00

° Local mode

@ Remote mode

(4) —f— PC @ V00-01F FPGA : V00-01C
CPU : VO0O0-01E SENSOR :  [0000
No. Item Description
(1) Status display The connection state with the MM-L300A is displayed.

Online: Indicates that connection between this application and
the MM-L300A is established.

Offline: Indicates that this application and the MM-L300A are
not connected.

(2) Condition The condition number (00 to 63) set on the MM-L300A is
Number displayed. The condition number can be set in either [Local
mode] or [Remote mode].

During editing, the number is displayed in red. When determined
by [Enter], it changes to black.

The MM-L300A starts in [Remote mode] when turned on. Also,
even if [Local mode] is selected, the mode is changed to
[Remote mode] when this application is shut down.

At the time of off-line, [Local mode] / [Remote mode] is not
displayed.

Local mode: Sets via this application.

Remote mode: Sets via EXT. 1/O.

(3) Unit ID The unit ID number set in the connected MM-L300A is
displayed. It can be changed on the Maintenance Window.
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No. Item Description
(4) Software The information on software version is displayed.
Version PC: MM-L300A’s software version

FPGA: MM-L300A’s FPGA version
CPU: MM-L300A’'s CPU version
SENSOR: SU-N300A/SG-N300A’s CPU version

(5) Acquire Wave Moves to the Acquire Wave Data Window. (Refer to (4).)
Data Unavailable at the time of off-line. The button is displayed in gray
and cannot be clicked.
(6) Condition Moves to the Condition Select Window. (Refer to (5).)
Configuration Unavailable when [Operator] is selected for [Mode] on the

Maintenance Window.

AmMmaAaDA MM-L300A Laser Weld Monitor

= S
00

Local mode

© Remote mode

Unit ID

00001
Su:Zarive%W FPGA : 'V00-01C
CPU : 'V00-01E SENSOR : 0000
(7) Maintenance Moves to the Maintenance Window. (Refer to (10).)
(8) Close The confirmation window is displayed. Click [OK] to shut down

the application.
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4) Acquire Wave Data Window

This section explains how to display and save data obtained by the MM-L300A.

Click the [Acquire Wave Data] button on the Menu Window to display the Acquire Wave
Data Window.

The filename of waveform data to be saved is the obtained time at the time. Be sure to
transfer the system time of the personal computer to the MM-L300A in advance by the
current time setting displayed at the bottom of the Maintenance Window. Also, set the
current time in a similar way when replacing the personal computer.

(1) Reception standby of waveform data

Acquire Wave Data Window
(1) —g—condition Num Unit ID Used Memory Area 0 /20000 —— (7)
2 05 00001
( ) g . Fold Latest Wave
(3) ave Folder Ave : Max : Min : (8)
C:¥Miyachi¥MM_[ 300A¥00001¥L oc 65000
60000 -
TOTAL 0 s5000.|
(4) —4— NG 0 50000~
TIME 00000 : 00 : 00 45000 |
- 40000 -
(5) N TE 35000
g 30000~
Status ™ 25000
(6) N 20000~ (9)
Ready 15000 -
10000
< 5000 &
| @ LN
0 0.1 02 03 04 05 0.6 07 08 09 1
Time [sec]
L . (10)
(1) —fr=<Menu Start data receive |
No. Item Description
(1 Condition Num The measurement condition number of waveform received last is
displayed.
(2) Unit ID The ID number of currently connected MM-L300A is displayed.
(3) Save Folder The storage destination of the transferred waveform data is
displayed.
(4) Transferred The transferred waveform information is displayed.
waveform TOTAL: Total number of waveform data obtained after the
information MM-L300A is turned on (or the counter is reset)
NG: Total number of abnormal waveforms in the waveform data
after the MM-L300A is turned on (or the counter is reset)
TIME: Elapsed time after the [Start data receive] button is clicked
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No. Item Description

(5) When a remaining capacity of the HDD saving data becomes
small, the warning is displayed.

The remaining capacity of the save destination
is 10% or less.

Displayed when the free capacity of the saving drive becomes
less than 10%.

Displayed when the free capacity of the saving drive becomes
less than 5 GB, and stops obtaining waveform for protection of
HDD.

(6) Status The current status is displayed.

Ready: State waiting for receiving waveform data to start.
Busy: Receiving waveform data

Offline: Disconnected

Normal Wave: Normal waveform

AbNormal Wave: Abnormal waveform (NG judgment)

(7) Used Memory The using state of MM-L300A’s waveform data internal
Area memory is displayed.
(8) Latest Wave The time required for obtaining the currently displayed waveform
is displayed.

Average value (Ave), maximum value (Max) and minimum value
(Min) of the displayed waveform are displayed.

(9) Waveform The latest transferred waveform is displayed every 0.5 seconds.
display The Upper Limit and the Lower Limit set on the Condition
Configuration Window is displayed by a graph (*1). Also, the
trigger value set on the Maintenance Window is displayed by
[A].

When an abnormal waveform is detected, updating the display of
waveforms stops.

(10) Start data Controls the start or stop of transferring the waveform data into
receive / Stop personal computer.
data receive

(11) Menu Moves to the Menu Window.

*1 The graph of Upper Limit and Lower Limit is the set value stored in the personal
computer. After storing waveforms in the MM-L300A, by changing the
measurement condition of the PC application and obtaining again waveforms
stored in the MM-L300A, the waveform data itself is displayed with the
measurement time of the previous condition, but [Upper Limit] / [Lower Limit]
graph is displayed with the current condition.

(2) Reception start of waveform data

Clicking the [Start data receive] button saves and displays the waveform data
transferred from the MIM-L300A.

When the waveform data already exist in the internal memory of the MM-L300A,
newly obtained waveforms are transferred after the data in the memory is transferred.

The window during obtaining waveforms is as shown in the next page:
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Condition Num

05

Save Folder

TOTAL
NG
TIME

Status

C:¥Miyachi¥MM_L300A¥00001¥Loc

Normal Wave

Acquire Wave Data Window
Used Memory Area

Unit ID

00001

0 / 20000

Latest Wave 2018/02/19 11:37:31.092.664

Ave : 14246 Max : 32767 Min : 12

65000—

60000 -

55000 - f

50000 —

10

0
00000 : 00 : 32

45000 -
40000 - i
35000-

Intensity

30000-
25000 -

T T
08 1

T
08

1 1 1
05 06 07

i
04

Time [ssc]

If the transferred waveform is abnormal, updating the display of the waveform is
stopped and the abnormal waveform is continuously displayed.

Also, the status display changes as shown below and the [Graph Refresh On] button is
displayed. When the [Graph Refresh On] button is clicked, updating the display of
waveforms is restarted.

Graph Refresh On ‘ Status 1

Status

+ Ready
+ Busy
« Offline

Status 2
- Normal Wave
+ AbNormal Wave

Normally, [Busy] is displayed in Status 1 and [Normal Wave] is displayed in Status 2.

(3) Reception stop of waveform data

Clicking the [Stop data receive] button stops transferring the waveform data and return
to the ready state.

*

Even if the reception of waveform data is stopped, the MM-L300A itself

obtains waveform. The MM-L300A can keep data for up to 20000
waveforms in the internal memory. When the number of waveforms exceeds
20000, the oldest waveform data is sequentially erased and overwritten. Click

the [Start data receive] button again to transfer data held in the MM-L300A
in the personal computer.
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. _MM-L300A
5) Condition Select Window

This section explains how to set conditions.

Click the [Condition Configuration] button on the Menu Window to display the Condition
Select Window.

uE Select Condition Number -

Condition Select Window
(1) _ Condition Configuration List L — (4)
(2) Condition Number No. Comment =
00 Sample00 ‘I
Unit ID L
0 01 Sample01
3
®) e 02 Sample02
03 Sample03
04 Sample04
05
06
07
08
09
10 B
| | | |
(9) (5) (6) (7) (8)
No. Item Description

(1)

Status display The connection state with the MM-L300A is displayed.

Online: Indicates that connection between this application and
the MM-L300A is established.

Offline: Indicates that this application and the MM-L300A are
not connected.

(2) Condition The measurement condition number of the selected waveform is
Number displayed. The default is 00.

(3) Unit ID The ID number of currently connected MM-L300A is displayed.

At the time of off-line, the number can be changed by key input.

(4) Condition The measurement condition number (00 to 63) and comment are
Configuration displayed.
List

(5) Delete Deletes the measurement condition.

6. How to Operate the PC Software
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No. Item Description

(6) Copy Select the condition to copy to and then click this button.

Input the condition number of the copy destination in the
following dialog and click the [Execute] button to copy the

condition.
[ o Cendition Copy - MM-L300A Laser Weld Monitor ﬁ
R
Copy Source Copy Destination |

00 => 07 |

Execute copy.

‘ Execute ‘ ‘
(7) All Data Transfers all data of the measurement condition number (00 to
Translate 63) to the MM-L300A.

Valid only at the time of on-line and displayed in gray at the time
of off-line. When the [Menu] button is clicked without data
transferred, the confirmation window appears.

(8) Select Determines the selected measurement condition number and
moves to the Condition Configuration Window. Double-clicking
the selected line also moves to the Condition Configuration
Window.

(9) Menu Moves to the Menu Window.
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. _MM-L300A
6) Condition Configuration Window

Select the condition number to edit the measurement condition from the Condition
Select Window.

When the [Select] button on the Condition Select Window is clicked, the Condition
Configuration Window is displayed.

(8)

T ——————

Ratio setting | — : _ _
Condition Configuration Window
@ Ratio setting ) Direct setting (9)
(1 ) m 65000
Condition Number £0000 (1 0)
(2) 55000 |
00 50000
Unit 1D p—
) 00001 o]
) & 35000
(4) Measurement Time § 20000 |
1 sec - R~
(5) ampling Freq: 334 usec 20000
Data Points: 2004
(6) Comment 150001
Condition 00 100001
5000
(7) ——Set Condition = 0 | I I | ! | I | |
Upper Limit[%] E o o1 02 03 u.4T‘ DE ]u.s 07 03 03
10 Threshold 1me 1sec
(-100~100) E 2 G
Lower- Limit{%)] E gg 0.001 (13) Edit Start Point 0.000 sc | 4 (11)
]
-10 E ag 0.001 (13) EditEnd Paint 1.000 e |+ (12)
(-100~100) E | Edit this condition and transfer to the controller.
< <Menu H < <Back ‘

(20) (21)

(15) (16) (17)

(18)

(19)

(8)

Direct setting | — : : :
Condition Configuration Window
() Ratio setting @ Direct setting [Average VI [Lower limit VI
65000
Condition Number 60000
55000 |
: 00 50000
Unit ID 45000
00001 5 40000+
Measurement Time el
£ 30000+
1 SEC e = 25000
Sampling Freq: 334 usec 20000
Data Points: 2994
Comment 15000+
Condition 00 10000
5000
er Limit[%] 0 01 02 03 04 05 06 07 08 09
L+ ]| ] \ (-]
g Time [sec]
1 O Start paint End point
- — ] 0
1 [
) E 4ig  0.001 Edit Start Point 0.000 sec
I + . u
-10 E dig 0.001 Edit End Point 1.000 sec -
- Edit this condition and transfer to the controller.
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No.

Item

Description

Status display

The connection state with the MM-L300A is displayed.

Online: Indicates that connection between this application and
the MM-L300A is established.

Offline: Indicates that this application and the MM-L300A are
not connected.

(2) Condition The condition number (00 to 63) selected on the Condition Select
Number Window is displayed.
(3) Unit ID The unit ID number set in the connected MM-L300A is
displayed. It can be changed on the Maintenance Window.
(4) Measurement Sets the time required for obtaining a waveform of the
Time MM-L300A (data sampling period after trigger-on) in the range

of 1 to 999 (only integers). Also, set the unit of time (sec, msec,
usec).

Since the graph, integral settings and local parameters are
initialized when the setting is changed, the confirmation window
appears.

(5)

Sampling Freq

According to the measurement time set in [Measurement Time],

Data Points data sampling cycle and the number of samplings (up to 3000
points can be set) are automatically displayed.
(6) Comment Displays and sets the comment of the condition.
If nothing is input, [Condition XX (XX part is the condition
number)] is input when saved. Also, "," (comma) cannot be used.
(7) Set Condition Specifies the Upper Limit and the Lower Limit of the range set in

[Edit Start Point] and [Edit End Point] in the unit of %. (1% =
graph intensity scale x 1/100) Sets by key input or [+]/[-] button.

Ratio setting:
Threshold

Sets the judgment threshold. The lower limit judgment value
lower than this threshold becomes invalid. Sets by slide bar or
[+]/[-] button. (Refer to (1) Threshold.)

Direct setting:

Start point / End
point

Sets the intensity of Edit Start Point and Edit End Point. Sets by
slide bar or [+]/[-] button.

Setting mode

Ratio setting: Sets the upper/lower limit judgment value of the
judgment condition at a ratio.

Direct setting: Sets the upper/lower limit judgment value of the
judgment condition at an arbitrary value. Set upper limit and
lower limit, respectively. Upper limit and Lower limit can be
selected from the combo box.

* From the reference waveform type selecting combo box,
waveforms of Average, Range and 3o can be switched and
displayed. However, you need to select waveform and perform
calculation on the Basis Waveform Calculation Window in
advance.

(10) Waveform The waveform calculated on the Basis Waveform Calculation
display Window and the upper/lower limit judgment value are displayed.
Threshold is also displayed in the ratio setting.
(11) Edit Start Point | Sets the point to start editing. Sets by slide bar or [+]/[-] button.

(12)

Edit End Point

Sets the point end editing. Sets by slide bar or [+]/[-] button.

(13)

dig

The resolution of the condition setting period of [Edit Start Point]
and [Edit End Point] is displayed. When fractions are set in
[Measurement Time], it shall be rounded off.
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No. Item Description
(14) Waveform Moves to the Basis Waveform Calculation Window.
Calculation Searches and calculates the obtained waveform data.
(15) Integral Moves to the Integral Configuration Window.
Sets the judgment condition of integral sections 1 to 3.
(16) Parameter Moves to the Parameter Setting Window.
Setting Sets the number of skips, the number of moving averages, the

analog gain value, the intensity axis on graph, and thresholds of
area judgment, amplitude judgment and times judgment.

Displays the Detail Condition Window to check and edit the
detailed data of the setting contents.

(17) Detail Display

Enables the setting condition, reflects in graph and displays the
Detail Condition Window.

Saves the setting condition into the personal computer.

Not transferred to the MM-L300A. The storage is completed,
the confirmation window is displayed.

When the setting condition is changed and the [Menu] or [Back]
button is clicked without saved, the caution window notifying the
operator of that the data is not saved appears.

(18) Set Condition

(19) File Save

(20) Menu Moves to the Menu Window after checking the presence or
absence of data transfer.
(21) Back Moves to the previous window (Condition Select Window).

(1) Threshold

When the judgment threshold is set, the lower limit judgment value lower than the set
threshold becomes invalid.

As shown below, when the threshold is set for the lower limit judgment value, the lower
limit judgment value lower than the threshold becomes invalid and the lower limit
judgment value within the range becomes 0.

= Condition Configuration - MM-L300A Laser Weld Monitor (=8 EoR=<=|
Condition Configuration Window
. |l‘ @ Ratio setting Direct setting ‘Average Upper limit judgment value
Online 65000
Condition Number £0000
55000
03
50000 4
Unit ID
45000 Threshold
00001 5 40000+
Meaasuremeant Time @ 35000
‘7 L2 o000
- = =
3 L 25000+
Sampling Freq: 1000 usec 20000
Data Points: 3000
Comment 15000+
Condition 03 10000
5000
Set Condition o | | | | | | ( | |
Upper Limit[%] ‘ + ‘ |7‘ = o A Ao—a — 18/ 21 24 27 3
15 = Lower limit judgment value |
‘ — ‘ 27153
(-100~100) 0 —
S - 0.003 i i 0.000
Lower Limit[%] ‘ ‘ ‘ | dig Edit Start Point sec | + ‘
+ — —
-15 =] 45 0003 Edit End Point 3.000 s |t |
{-100~-100) ‘ - ‘ Edit this condition and transfer to the controller.
Waveform Parameter Detail Set File
<<Menu ‘ ‘ << BaCK ‘ Caluculation Integral Setting Display Condition ‘ Save ‘
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— WaveData - MM-L300A Laser Weld Monitor

Condition Num

03
Save Folder
C:¥Miyach

TOTAL
NG
TIME

Acquire Wave Data Window
Used Memory Area

Unit ID

00001

Threshold
(Not displayed in the Acquire
Wave Data Window)

Latest Wave

Ave :

Status

‘<<Menu

[ntensit:

50004

0
o

03 06 09 12

Max :

Lol ]

0/ 20000

Min

Upper limit
judgment value
does not affect
threshold.

Start dat

Dot line indicates the lower
limit judgment value when
threshold is not set.
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. _MM-L300A
7) Basis Waveform Calculation Window

Edit the reference waveform.

Click the [Waveform Calculation] button on the Condition Configuration Window to
display the Basis Waveform Calculation Window.

When the filter mode is set to [Basis waveform condition], the waveform data list used
for creating the reference waveform is displayed. ([Display only selected wave.] is
selected.) When the filter mode is set to [Specified condition], the waveform data list
filtered with the specified condition is displayed.

(1)

(2)

Basis Waveform Calculation Window

ave Qutput ilter Average times alculate
Start 2018/06/29 00:00:00 THEGIAE
2018/06/29 00:00:00
Graph Csv ouT End 2018/07/02 23:59:59 Filter Calculate
Setting times
Display only selected wave.
(5) —frselectAl -] [Completed to read waveform data. | 1 -00020/00020 — O
(6) - Selected  Mumber  Date Condition  Status Measure Maximum  Minimum #Tfnfr’:sge Integration
DMl O owoosisasos.oosor 0 Nomsl  owwso e w1 s |
| 2 2018/06/29 15:26:12 . 732 569 0 Normal 999996 26218 3417 1 47415814
(8) 3 2018/06/29 15:26:15 . 434 584 0 Normal 999996 26181 3192 1 41600884
4 2018/06/29 15:26:17 . 725 989 0 Normal 999996 26258 3113 1 36941261
5 2018/06/29 15:26:19 . 528 901 0 Normal 999996 26071 3229 1 43384666
6 2018/06/29 15:26:21 . 460 673 0 Normal 999996 26168 3137 1 39393439
7 2018/06/29 15:26:23 . 556 645 0 Normal 999996 26092 3145 1 38674626
8 2018/06/29 15:26:25 . 558 482 0 Normal 9999596 26087 3127 1 36866800 |
Q 2018/06/29 15:26:27 . 587 228 0 Normal 999996 25977 3527 1 51311124
10 2018/06/29 15:26:29 . 599 916 0 Normal 999996 26148 3079 1 35447633
11 2018/06/29 15:26:32 . 652 754 0 Normal 9999596 25921 3058 1 33164641
12 2018/06/29 15:26:35 . 216 128 0 Normal 999996 26194 3016 1 28589925
13 2018/06/29 15:26:37 . 274 842 0 Normal 999996 26137 3081 1 34694930
14 2018/06/29 15:26:39 . 476 623 0 Normal 9999596 26196 3086 1 33249167
15 2018/06/29 15:26:41 . 457 363 0 Normal 999996 26218 3208 1 37241808
16 2018/06/29 15:26:43 . 290 388 0 Normal 999996 26196 3016 1 33077530
17 2018/06/29 15:26:45 . 428 459 0 Normal 9999596 26182 3064 1 34947521
18 2018/06/29 15:26:47 . 493 982 0 Normal 999996 26172 3079 1 34357459
. [l 10 2N10/NAIN 15:96:40 420 740 n [p— nnnane 28140 2n4n 1 amanioTT
No. Item Description

Wave Output

Selects the output method of the waveform of the selected
condition and executes it.

Graph: Displays in graph. (Refer to (1) Waveform graph
viewer.)

CSV OUT: Outputs the CSV file. Up to 1000 waveform data
selected from the waveform data list can be output. (Refer to (2)
CSV file.)

Filter

Sets the condition to filter and executes it. (Refer to (3) Filter.)
When [Display only selected wave.] is selected, only waveforms
selected in [Selected] out of waveform data extracted under the
filtering condition (up to 65535) are displayed with starting at
currently displayed page.
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No. Item Description

(3) Average times Displays the number of moving average.

Select wave: Displays the number of moving average when
waveform selected in the waveform data list is obtained. When
two or more waveforms are selected and they have different
number of moving averages, nothing is displayed.

Setting times: Displays [Setting times] specified in the Waveform
graph viewer.

When [Average Time] of the selected waveform is not 1, 1 is set
in [Setting times]. The reference waveform obtained by the
[Calculate] button becomes waveform data considered the value
of [Setting times] as a moving average value. Also, the value of
[Setting times] is automatically input in [Average times] on the
Parameter Setting Window.

(4) Calculate Executes the calculation method (Average, Range, 30) of the
selected waveform and moves to the Condition Configuration
Window.

The calculation result can be checked by switching the combo
box on the Condition Configuration Window.

(5) Selecting state Selects Select, Select All or Deselect All.

display Select: Puts the waveform data selected on the datagrid in a
selecting state. When the selected waveform data already exists,
the Select is displayed.

Select All: Puts all the filtered waveform data (up to 65535) in a
selecting state.

Deselect All: Puts all the selected waveform data in an
unselecting state.

(6) Status display The operation state is displayed.
Reading wavedata......
Filtering......

Wavedata Over. Read up to
Done filtering

Calculating......

The number of selected wavedata
Selected All

Deselected All

Finish to read wavedata.

(7) Page feeding The display start number/total number of waveforms of the
waveform data is displayed.

When the number of the waveform data is 101 or more, clicking
[>>] displays next 100 waveforms and clicking [<<] returns to
previous 100. Also, the display start number can be input in the

text box.
(8) Waveform data | Selects the waveform data used to create the reference
list waveform from the obtained waveform data list.

Turn on/off the checkbox in [Selected]. To select two or more
waveforms, drag with a mouse and right-click. [Select],
[Deselect] and [Reverse] are displayed and two or more
waveforms can be selected.

When the status of the waveform data is [NG], the cell is
displayed in red.
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(1) Waveform graph viewer

[E=8 N =

— WaveGraphviewer - MM-L300A Laser Weld Monitor

Waveform graph viewer

Average times
Select wave 1 Setting times

NG Point View

65000 —

60000 —

55000 —

50000 —

45000~
40000
35000 —

Intensity

30000 —
25000

20000~
15000—
10000—

i i ' ' i ' '
0 0.1 0.2 03 0.4 0.5 0.6 07 0.8 0s 1

Time [sec]

When the [Graph] button on the Basis Waveform Calculation Window is clicked, the
graph of the waveform data selected in the waveform data list is displayed. Up to 100

waveform data can be displayed.
The graph is enlarged or reduced by turning a mouse wheel up and down (up:
enlarged, down: reduced).

Also, putting a mouse pointer on the displayed waveform displays date and time in the
selected information so that you can check which waveform information is displayed.

— WaveGraphViewer - MM-L300A Lazer Weld Monitor E@
Waveform graph viewer
Average times
NG Point View Select wave 1 Setting times 1
65000 —
60000 —
55000 —
J— |
50000— Number : 290 Date:2017/04/18 11:05:04 . 707 004
45000— A!
40000 —
g 35000—
2
= 30000
25000—
20000
15000~
10000 —
5000
0= T T i i T i 1 T
0 0.1 02 03 04 05 0.6 07 08 0% 1
Time [sec]

When [NG Point View] is selected, the graph above the range of [Upper Limit] or below
the range of [Lower Limit] is displayed in NG (color selected in [NG Line] of [Line Color]

on the Maintenance Window. [RED] in the example below).
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— WaveGraph¥iewer - MM-L300A Laser Weld Monitor

9 Lirnit

Average times
VI NG Foint View

Integral

Waveform graph viewer

Select wave 1

= B )

Sefting times

65000 —
60000 —
55000 —

50000 —

45000

40000—
35000—

Intensity

30000— %
25000—

20000—

| >

Upper limit over point

15000 —

10000—

0 0.1 0.2 03 0.4

A

Time [sec]

\

Lower limit over point

06 0.7 0.8 0.9 1

Note) If the condition judged as abnormal has been changed thereafter,
judgments are performed by the changed condition. When [NG Point View]
is selected with old and new condition numbers mixed, an error occurs. For
the changed condition, also change the condition number before saving it.

Average times : :
Select wav Setting times

The number of moving average of the
waveform when obtaining data selected in the
waveform data list on the Basis Waveform
Calculation Window is displayed.

When waveforms that have different number
of moving averages are selected, nothing is
displayed.

/

Specifies the number of moving average of the
displayed waveform. The value cannot be
exceeded 255. Redraws the graph with the set
number of moving average. Valid only when
the number of moving averages of the
selected waveform is 1. (The waveform data
which obtained data with 2 or more of the
number of moving averages is invalid.)
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(2) CSV file
The CSYV file is output in the following format.

(Example of CSV data)

1%t column: Data item

2" column: Waveform data

Date 2017/10/13_ Waveform obtained date and time
16:39:39.405.618

Wave num 0 Waveform data number (0 to 255)

Result 1 Judgment result (1:Normal 2:Abnormal)

Data cnt 3000 Number of valid data

Skip times 0 Number of skips

Average times 1 Number of moving averages

Sampling 1 Sampling cycle (us)

Integral 3882893 Integrated value

Integral Section1 3882893 Integral section 1 integrated value *1

Integral Section1 judgment | O Integral section 1 result (0:Normal 1:Upper limit error
2:Lower limit error *1

Integral Section2 3882893 Integral section 2 integrated value *1

Integral Section2 judgment | 0 Integral section 2 result (0:Normal 1:Upper limit error
2:Lower limit error *1

Integral Section3 3882893 Integral section 3 integrated value *1

Integral Section3 judgment | O Integral section 3 result (0:Normal 1:Upper limit error
2:Lower limit error *1

Area judgment 0 Area judgment (0:Normal 1:Upper limit error 2:Lower limit
error 3:Upper/lower limit error) *1

Amplitude judgment 0 Amplitude judgment (0:Normal 1:Upper limit error
2:Lower limit error 3:Upper/lower limit error) *1

Times judgment 0 Times judgment (0:Normal 1:Upper limit error 2:Lower
limit error 3:Upper/lower limit error) *1

Limit judgment 0 Upper/lower limit judgment (0:Normal 1:Upper limit error
2:Lower limit error 3:Upper/lower limit error) *2

Min 937 Minimum value

Max 1694 Maximum value

Condition num 1 Condition number

Point1 1002 Measured data of 15 point

Point2 1006 Measured data of 2™ point

Point3 1010 Measured data of 3™ point

Point3000 1659 Measured data of 3000" point

*1 Enabled when the CPU version is V00-01D or later and the FPGA version is VO0-01B or later. In
earlier versions, ‘---’ is shown in the column of value.

*2 When the CPU version is V00-01D or later and the FPGA version is V00-01B or later, ‘---’ is shown
in the upper/lower limit judgment, since judgment conditions of area, amplitude and times are
enabled. In earlier versions, the judgment result is shown.

6. How to Operate the PC Software

6-23



(3) Filter

The reference waveform can be narrowed by setting the filtering condition when
creating waveforms.

1) When the [Filter] button on the Basis Waveform Calculation Window is clicked,
the Filter Window is displayed.

‘— Filter - MM-L300A Laser Weld Monitor [=3e)
Filter Window
| Today | Start End Filter mode
Basis waveform condition
‘ 2018575 v ‘ 2018575 , @ Specified condition
B A % K & & & B A XN K & & %
P A A Condition
8 9 10 11 12 13 14 8 9 10 11 12 13 14
ALL -
15 16 17 18 19 20 21 15 16 17 18 19 20 21 E———————
22 23 24 25 26 | 27 28 22 23 24 25 26 27 28 a
2 30 31 1 2 3 a4 2 30 31 1 2 3 4 Measurement Time
2018/07/27 00:00:00 2018/07/27 23:58:59 = |M
Integral Local Parameter
|Status | Search conditon |AND v| Search conditon |AND "
ALL -
P Integarl sectionl judge j
Limit judge |—g J ‘ 9 ‘—Area Juclge |
ALL v -
ALL -] — ALL
Integarl section?2 judge Amplitude judge
|ALL - ALL |
Integarl section3 judge Times judge
IALL . ALL |
| OK H Cancel ‘

2) Default and contents for parameters to set are as follows.

Default Contents
Start (Today) 2000/01/01 or later, earlier than the end day
00:00:00 | 00:00:00 to 23:59:59
End (Today) 2000/01/01 or later, later than the start day

23:59:59 | 00:00:00 to 23:59:59

Basis waveform condition:

This is a search condition to create a reference
waveform. This condition is saved when a
reference waveform is created and a file is saved.
In this mode, only a waveform used for calculation
is displayed by default the next time the Basis
Waveform Calculation Window is opened. (When
[Display only selected wave.] is deselected, unused
waveforms matching the search condition are also
Filter mode displayed.) In this mode, filtering condition and
search date cannot be changed.

Specified condition:

Waveform data can be searched by specifying an
arbitrary search condition. Clicking the [Ie<i
button saves the condition. In this mode,
information on the selected waveform data is not
held. Clicking the |Today | button sets the start date
to 0:00:00 today and the end date to 23:59:59
today.

Condition ALL ALL, No.00 to No.63
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Default Contents
Measurement Time | ALL ALL, 1 us to 999 sec
Status ALL ALL, Normal, Abnormal
Limit judge ALL, Abnormal, UpperOver, LowerOver,
ALL
RangeOver (*1)
Integral
Search condition AND AND, OR (*2)
Integral section1 ALL, Not covered, Abnormal, UpperOver,
. ALL
judge LowerOver (*3)
Integral section2 ALL, Not covered, Abnormal, UpperOver,
. ALL
judge LowerQOver (*3)
Integral section3 ALL, Not covered, Abnormal, UpperOver,
. ALL
judge LowerQver (*3)
Local Parameter
Search condition AND AND, OR (*2)
Area judge ALL ALL, Not covered, Abnormal, UpperOver,
LowerOver, RangeOver (*3)
Amplitude judge ALL ALL, Not covered, Abnormal, UpperOver,
LowerOver, RangeOver (*3)
Times judge ALL ALL, Not covered, Abnormal, UpperOver,
LowerOver, RangeOver (*3)

*1  When an option other than [ALL] is selected, Integral and Local Parameter
cannot be selected.

*2  The Search condition only applies to the conditions surrounded by a frame. The
AND condition is used between other items.

*3  When the Search condition is AND, [Not covered] cannot be selected. Also,
when it is OR, [ALL] cannot be selected. When [Not covered] is selected, the
result of the item is excluded from search items.

3) Set each value and click the [OK] button to start filtering. [Filtering......] is
displayed at the operation state on the Basis Waveform Calculation Window.

4) When the filtering is completed, [Done Filtering] is displayed.
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(4) Selection of the waveform data

The obtained waveform data list is displayed on the Basis Waveform Calculation
Window. Select the waveform data to use for creating the reference waveform.

To select it, turn on/off the checkbox in [Selected]. To select two or more waveforms,
drag with a mouse and right-click. [Select], [Deselect] and [Reverse] are displayed and
two or more waveforms can be selected.

¢ Select: Puts the selected waveform data in a selecting state.
¢ Deselect: Cancels the selection.

¢ Reverse: Deselects the selected waveform data and puts the unselected waveform
data in a selecting state.

To check the selected waveform, click the [Graph] button on the Basis Waveform
Calculation Window to display the Graph viewer. However, the number of waveforms
which can be checked simultaneously is up to 100.

* Only selected waveforms in the page displayed in the Basis Waveform Calculation
Window are displayed.
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(5) Calculation of the selected waveform data
Select the waveform data and click the [Calculate] button.

The Condition Configuration Window is displayed automatically. The condition of
average is selected by default. According to the use, Average, Range or +30 can be
selected from the combo box.

Average
65000 Upper limit | | |
0000 judgment value Reference waveform
55000 = (Data average value)
50000
o
45000 —
) Al
40000 — \
4
@ 35000 4+— \ \
2 30000+
= if >
25000 -—’l Lower limit
20000 ——” judgment value L
15000 1
10000 4 \
5000 P
\ \._
0 ——{
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Time [sec]

- Upper limit judgment value: data average value
- Lower limit judgment value: data average value

Range
65000 Upper limit judgment value -
50000 d (Max. value of the selected waveform) | |
55000 “| | : '
50000 Reference waveform [T
45000 (Data average value) H—
., 400004—
=
@ 35000 4+— ¥
]
E 30000 4— / ‘\
25000 4—
20000 —W
15000 4 I
10000 Lower limit judgment value -
5000 (Min. value of the selected waveform) -
—F | —— S

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.6 0.9 1

Time [sec]
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- Upper limit judgment value: maximum value of the selected data
- Lower limit judgment value: minimum value of the selected data

30 Upper limit judgment value
/ (+30 of the selected waveform)
E5000
60000
55000
50000
45000 +— Reference waveform | —
. 400004— (Data average value) | |
+
% 35000 4+— K
30000 4
= / \
25000 4+ / \
20000+
15000 4 l Lower limit judgment value \
10000 4 .{ (-30 of the selected waveform) \‘
| \\

5000 . —
0 \'_‘_'-h

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.8 1

Time [sec]

- Upper limit judgment value: +30 value of the selected data
- Lower limit judgment value: -3c0 value of the selected data
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(6) Editing the upper/lower limit judgment value [Ratio setting]

Set the upper/lower limit judgment value for determining whether the obtained
waveform is normal or abnormail.

Adjust and edit the upper/lower limit of the reference waveform data created on the
Basis Waveform Calculation Window.

* When the waveform data does not exist before the waveform data is obtained,
default settings are as follows: average mode, average waveform intensity 32767,
upper limit 50%, and lower limit -50%.

1) Set the setting mode to [Ratio setting].

@ Ratio setting Direct setting |A\.ferage 'l

2) Specify the data section to set the upper/lower limit judgment value by
operating scroll bars of [Edit Start Point] and [Edit End Point], or [+]/[-] button.

¢ For [Edit End Point], set the same value as that of [Edit Start Point] or larger.

¢ If the setting range conditions above is not satisfied, a message appears when a
condition is changed or added.

B

Incorrect relationship of Start time and End time.

Click the [OK] button to return.

65000
L+
(I 60000
55000
50000
45000 e ~<
,, 40000 // \\
e
@ 35000 I \
B 30000 \
= M
25000 — \
200001 —
< >
15000 ~_| Set upper/lower limit judgment
10000 . .
value of this section.
5000 | |——-—-—|.___—'__
|
0 . . . |
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.3 0.9 1
= Time [sec]
BN 0
Threshold | — | dig 0.001 Edit Start Point 0.300 . | + |
0 (-

- {1
| - | dig 0.001 Edit End Point 0.500 &g
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3) Set the upper/lower limit judgment value, and then set the position from

Average, Range, or 30 in the unit of %. (1% = graph intensity scale x
1/100)

Set Condition
Upper Limit[%]

+
20
(-100~100) -
L Limit[ %
ower Limit[ %] +
-20
(-100~100) —

¢ |f the setting range conditions above is not satisfied, a message appears when a
condition is changed or added.

(=l

Incorrect relationship of Upper Limit and Lower Limit.

Click the [OK] button to return.

4) Click the [Set Condition] button to determine the setting.

65000 i f |
60000 Upper/lower limit judgment

55000 value of this section is

50000 changed to specified value.

/

45000 »

40000 /f AN

35000 /

30000 41— \

25000 —

20000+ 4

15000

10000 j
5000 —

) |

Intensity

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Time [sec]

Also, when the [Set Condition] button is clicked, the Detail Condition Window is
displayed and setting contents can be checked. The Detail Condition Window can also
be displayed by clicking the [Detail Display] button.
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o Detail Condition - gl
Detail Condition Window[Ratio setting]

Start Point End Point

unit:[sec] unit:[sec]
dig:[0.001] dig:[0.001]

0.000 0.300 0

0
.
0

0.500 1.000 0

Upper limit Lower limit
%, [%]

5) When the Detail Condition Window is opened by clicking the [Set Condition]
button, the current setting condition is added. When the Detail Condition
Window is opened by clicking the [Detail Display] button, the currently
registered condition is displayed.

6) When you right-click on the datagrid, the menu for [Delete row], [Add a row]
and [All clear] is displayed and the following operations can be made.

Delete row: Deletes the selected condition.
Add a row: Adds a condition. (input from the Enter Condition window)
All clear: Deletes all conditions.

When [Add a row] is selected, the following Enter Condition window is
displayed.

Enter Condition - MM-L300A Monitor Software

Start Point End Point o o
unit:[ms] unit:[ms] Upper limit [36] Lower limit[%]

dig:[0.300] dig:[0.300]

‘ 0K H Cancel ‘

A new condition can be added by inputting [Start Point], [End Point], [Upper
limit], and [Lower limit] and clicking the [OK] button.

7) The minimum input unit for inputting [Start Point] and [End Point] by ten-key,
is displayed in [dig]. When fractions are input, it shall be rounded off.
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(7) Editing the upper/lower limit judgment value [Direct setting]

Set the upper/lower limit judgment value for determining whether the obtained
waveform is normal or abnormail.

Adjust and edit the upper/lower limit judgment value of the reference waveform
created on the Basis Waveform Calculation Window.

* When the waveform data does not exist before the waveform data is obtained,
default settings are as follows: average mode, average waveform intensity 32767,
upper limit 65535, and lower limit O.

1) Set the setting mode to [Direct setting].

Ratio setting @ Direct setting |Average v| |Lower limit '|

The graph display is as follows.

Displayed in the same color as the reference waveform, letting upper limit and
lower limit set by the Ratio setting as a reference line. Average, Range or +30
can be switched by the combo box.

65000~
60000+
55000+
50000
45000

20000 Upper limit

35000 /

30000

25000

20000

15000 /

10000

5000 Lower limit
0

0 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1

2) Select Upper limit or Lower limit from the combo box.

[Lower limit v]

UEEer limnit |
3) Specify the time section to set by operating scroll bars of [Edit Start Point] and
[Edit End Point], or [+]/[-] button.
Set [Start point] (intensity at the edit start point) and [End point] (intensity at

the edit end point) by operating scroll bars or [+]/[-] button. (Refer to A and B
below.)
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+ ) Ratio setting @ Direct setting Average 'I {Lower limit 'J +

65000 —

60000—
55000—
50000
45000
40000 -
35000—
30000 - /_
25000 — B
20000 —
15000
10000~
=t 5000 <« A

Intensity

0 1 T 1 i i 1 i 1

1
o 0.1 0.2 0.3 0.4 05 0.6 07 0.8 08

Time [sec] -
Start point End point
5000 15000
I (8
— dig 0.001 Edit Start Point 0.062 sac

+ 1]

Lt
- dig 0.001 Edit End Point 0.200 sec

4) Click the [Set Condition] button and create the (upper or lower limit) judgment
value of the specified section.

+ ) Ratio setting @ Direct setting IAverage 'J ILower limit 'I +

65000 -
60000 —

55000 —
50000 -
45000 -
40000 -
35000 -
30000 —

Intensity

25000 —
20000 -
0= 15000
10000 -
5000—
0 . . . T T T . . a

] 0 01 02 03 04 05 06 0.7 08 09 1 ]
b/_ Time [sec] b/
Start point End point

15000 0

- Lt I
= dig 0.001 Edit Start Point 0.200 sec +

) ®
- dig  0.001 Edit End Point 1.000 sec +

5) Repeat operations in Steps 3 to 4 and create an arbitrary (upper or lower limit)
judgment value.

6) Create another judgment value (upper or lower limit).
Repeat operations in Steps 2 to 5 and create the (upper or lower limit)
judgment value.

7) Just like the ratio setting, it can be edited in the Detail Condition Window.

Which judgment value is being set is displayed in brackets to the right of the
window name. Operations are the same as the ratio setting. (Refer to Step 4
and later in (6).)

ol Detail Condition - MM-L300A Laser Weld Monitor . B
Detail Condition Window[Lower setting]
G, dm, st
0.000 0.055 0 0
oo oiss o
1 0.155 1.000 0 0
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. _MM-L300A
8) Integral Configuration Window

Click the [Integral] button on the Condition Configuration Window to display the Integral
Configuration Window, and set conditions of integral judgment.

This function will be effective when the amplitude is large and it is difficult to perform a
judgment only with the upper/lower limit judgment value.

Integral Configuration Window

1 ] Start End
( ) Section [eac] [ec] Upper Lower zzggg_ | (6)
55000
50000 —
45000 -
Sec2 0302270 0501000 16855828  |3886.791 2 10004
@ 38000~
S 30000-
=
Secd 0573316 0897972 10304162 3,765,757 S
20000+
15000
(3) | 10000 —
5000
Calculate mode 04

(2)_ Secl D 01 02 03 04 05 05 07 08 09 1
Range - .
Time [sec]

Upper
(4) x 110 % = 17,105,113 0
_| E dig 0.000334 StartPoint  0.101202 sec L (7)
Lower 3

(5) - T [13,472,546 | x 90 % = 12,135,937
) * _l B dig 0.000334 EndPoint  0.300934 sec L (8)

| Cancel |

| |
©) (10)

No. Item Description

(1) Section data list | The setting contents (start/end point, upper/lower limit setting
value) of each setting section are displayed. Click the row of the
section to set with a mouse to switch the setting section.

(2) Setting section The currently effective setting section is displayed.
display
(3) Calculate mode | Selects the upper/lower limit judgment value to display in the
waveform display from Average, Range, and 3c0. The default is
[Average].
(4) Upper On the left side, the integrated value of the upper limit judgment

value of the mode selected for [Calculate mode] is displayed.
When inputting a ratio of the setting value to the integrated value
of the upper limit judgment value (0 to 999%), the judgment value
is displayed on the right side.

The judgment value can be input directly. When inputting
directly, “---" is displayed in the column of ratio.

When the [Set] button is clicked, the upper limit of the setting
section in the section data list changes to the contents edited.
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No. Item Description

(5) Lower On the left side, the integrated value of the lower limit judgment
value of the mode selected for [Calculate mode] is displayed.
When inputting a ratio of the setting value to the integrated value
of the lower limit judgment value (0 to 999%), the judgment value
is displayed on the right side.

The judgment value can be input directly. When inputting
directly, “---" is displayed in the column of ratio.

When the [Set] button is clicked, the lower limit of the setting
section in the section data list changes to the contents edited.

(6) Waveform The integral reference waveform is displayed.

display
(7) Start Point Sets the point to start editing. Sets by slide bar or [+]/[-] button.
(8) End Point Sets the point end editing. Sets by slide bar or [+]/[-] button.
(9) OK Enables the contents edited in this window.
(10) Cancel Disables the contents edited in this window.

(1) Integral judgment

Set the section based on the reference waveform created on the Basis Waveform
Calculation Window and perform the integral judgment. Even when the Skip times is set,
it does not affect the integral judgment.

Calculate mode: Average

Since both upper and lower limit judgment values are reference waveform (data
average value), values of upper limit and lower limit are equal.

Example: The integrated value of upper/lower limits (green shaded area) in the
section between 0.1002 s and 0.501 s is 54,262,869.

— Inteqral Setting - MM-L300A Laser Weld Monitor =)
Integral Configuration Window

art End

65000
ec] [sec]

60000 -
55000 -
50000 -
45000 -
40000 -
35000 -
30000 -
25000 -

Upper Lower

Section ESSt

Sec? 0.000000 0000000 |0 0

Intensity

Secd 0.000000 |0.000000 |0 0

Calculate mode 0= g : ] . T | ! )
Secl T o 0.1 02 03 04 05 06 07 08 09 1
Average A .
Time |sec]

Upper

54,262,869 = 100 94

54,262,869 L

Set E/ dig 0.000334  Start Point 0.100200 sec E/
Lower
x 100 % = 54,262,869
Set

1t

— | dig 0.000334 EndPont 0.501000 sec | 4
OK Cancel
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Calculate mode: Range

Since the upper limit judgment value is the maximum value of the selected data and
the lower limit judgment value is the minimum value of the selected data, upper limit
and lower limit are calculated in the set section respectively.

Example: The integrated value of upper limit (yellow shaded area) in the section
between 0.1002 s and 0.501 s is 78,617,240, and the integrated value of lower limit

(green shaded area) is 23,985,779.

= Inteqgral Setting - MM-L300A Laser Weld Monitor

Integral Configuration Window

End
[sec]

Start
[sec]

65000 -
60000 -
55000 -
50000 -
45000 -
40000 -
35000 -
30000 -
25000 -
20000 -

15000—
10000 - ‘
5000

0= "
o 0.1

Section Lower

Sec? 0.000000 0000000 |0 0

Intensity

Secd 0.000000 |0.000000 |0 0

Calculate mode . . .
02 03 04

2008 Time |sec]

Upper
x 100 % = 78,617,240 0

Set — |dig 0.000334  Start Point
Lower

{
x 100 % = 23,985,779 )
— | dig 0.000334 End Point
Set

—

i
0.6

=8 Ho =

Upper limit
judgment value

Lower limit
judgment value

i
0.8

i
0.7 0.9 1

0.100200 x| 4

0.501000 sec | 4
Cancel

Calculate mode: 30

Since the upper limit judgment value is the +30 value of the selected data and the
lower limit judgment value is the -3c value of the selected data, upper limit and lower
limit are calculated in the set section respectively.

Example: The integrated value of upper limit (yellow shaded area) in the section
between 0.1002 s and 0.501 s is 78,642,000, and the integrated value of lower limit
(green shaded area) is 0.
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— Inteqral Setting - MM-L300A Laser Weld Monitor

Integral Configuration Window

art End
[zec]

65000 -
60000 -
55000 -
50000 -
45000 -
40000 -
35000-
30000-
25000 -
20000 -
15000
10000

Upper Laower

Section [Sstec]

Sec2 0.000000 0000000 |0 0

Intensity

Secl 0.000000 0000000 |0 0

= B =

Upper limit line

Lower limit line

Calculate maode 0=

o

Upper

78,642,000 x 100 % =

78,642,000 0]

E| dig  0.000334 Start Point

0

CH—ET

E dig  0.000334 End Point

0.1 02 03 04 05
Tirne |sec)

Lower
]

06 07 08 09 1

0.100200 s

0.501000 sec
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. _MM-L300A
9) Parameter Setting Window

Click the [Parameter Setting] button on the Condition Configuration Window to display
the Parameter Setting Window, and set the following parameters for each Condition

Number.
= Parameter Setting - MM-L300A Laser Weld Moniter =N B
Parameter Setting Window
Waveform Condition Local Parameter
(3) ] Measure Mode Sensor Unit Upper Limit Line Lower Limit Line

Analog Gain Area Area (5)

1) —— Skip times (0-127) [, (0-1986605000) [, | (0-196605000) [,

() (0-255 ] i ™

H 110 — 196,605,000 — 196,605,000 —

0 s = = =
H Amplitude Amplitude — (6)

(D - 65535) B (D - 65535) B

@) —] 65,535 ~— 65,535 —

\ Scale
(2) —— Average times Intensity Times Times (7)

1-255 — 5000 - 65535) [, - | (- ]
( ) ” ( ) \ﬂ (0 - 3000) E (0 - 3000) H
1 — 65,535 0 — 0 —
= - 0 sec o sec -
‘ oK ‘ ‘ Cancel ‘
(8) (9)
No. Item Description
(1) Skip times Ignores comparison of waveforms during times specified here (0
to 255) x judgment cycle interval time”. Sets by ten-key input or
[+])/[-] button.
* The judgment cycle interval time is obtained by “time required
for obtaining waveform + 1000.” The minimum value of the
judgment cycle interval time is 1 psec, and when the calculation
result above falls below 1 psec, the judgment cycle interval time
becomes 1 psec.
(2) Average times Specifies the number of moving averages of the sampling data (1

to 255). Sets by ten-key input or [+]/[-] button.

* The moving average is calculated after the trigger is applied
internally or externally. Calculated as follows until the number of
sampling times equals to the specified moving average or less:

Specified number of moving average: N
Intensity at each sampling point: p(1)p(2) ... p(N)
Moving average data: a(1)a(2) ... a(N)a(N+1)
a(1)=p(1)/N

a(2)=(p(1)+p(2))/N

a(N)=(p(1)*+p(2)*+ ... +p(N))/N
a(N+1)=(p(2)+p(3)+ ... +p(N)+p(N+1))/N
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No. Item Description

Average times Example) In case of 5 of moving average with p(1)=100,
(continued from | P(2)=200, p(3)=300, p(4)=400, and p(5)=500

previous page) a(l) | a2) | a3) | a(4) | a(5)
p(1) 100 | 100 | 100 | 100 i 100
P(2) - 1200 {200 | 200 | 200
PB3) - - 1300 {300 | 300
p(4) - i- - 1400 | 400
p(5) - - - i- 1500
Each point value | 20 |60 | 120 | 200 | 300
(3) Analog Gain Specifies gain value (0 to 127) of the SU-N300A/SG-N300A.

Sets by ten-key input or [+]/[-] button.
For magnification conversion of gain value, refer to the gain
characteristic table for the SU-N300A/SG-N300A.

(4) Intensity Sets the maximum value of the intensity axis of graph display
(5000 to 65535). Sets by ten-key input or [+]/[-] button.
(5) Area (*1) Sets a threshold of the total area of a part where the measured

value exceeds the upper limit line or falls below the lower limit
line (upper and lower limit lines respectively).

60000 —

5000 / Upper limit line (upper limit judgment value)

55000 { Measurement waveform

R —
45000 @ {

40000- |

35000

Intensity

30000~
25000 <
20000 -

15000 -

10000

5000

(]
o RSt

'
02 03 04 05 0.

i
0.7 0.8

Lower limit line (lower limit judgment value)

08 1

Upper limit line: Sets a threshold of area of a part exceeding the
upper limit line (A+A’). When it is larger than the set value, the
abnormality is judged.

Lower limit line: Sets a threshold of area of a part falling below
the lower limit line (B+B’). When it is larger than the set value, the
abnormality is judged.
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Description

No. Item
(6) Amplitude (*1)

Sets a threshold of the intensity of a part where the measured
value exceeds the upper limit line or falls below the lower limit
line (upper and lower limit lines respectively).

When 10000 is set for the upper limit line amplitude:
e

Amplitude is
exceeded.
— Abnormal

60000 —

55000 —

50000 —

/
/

Upper limit line (upper
limit judgment value)

Measurement
waveform

Ly

Intensi

30000 -,

25000 —

Upper limit line is
exceeded, but amplitude
is not exceeded.

AN

i
0 0.3 0.6 098 12 15 18 2

— Normal Lower limit line (lower

limit judgment value)

)

Time [sec]

Upper limit line: Sets the width exceeding the upper limit line as a
threshold. Unless this value is not exceeded, the abnormality is
not judged even if the upper limit line is exceeded. When the
upper limit line + the set value is exceeded, the abnormality is
judged.

Lower limit line: Sets the width falling below the lower limit line as
a threshold. Unless this value is not fallen below, the abnormality
is not judged even if the lower limit line is fallen below. When the
lower limit line + the set value is fallen below, the abnormality is
judged.

Sets the threshold of the number of times that the measured
value continuously exceeds the upper line or falls below the
lower line (upper and lower limit lines respectively).

7) Times (*1)

When the upper line is continuously exceeded over or the lower
limit line is continuously fallen below the set number of times, the
abnormality is judged.

When 10 is set for the upper limit line:

Number of continu-
ously excess times
is 1 — Normal

J
|

Number of continu-
ously excess times
is 11 — Abnormal

Number of continu-
ously excess times
is 21 — Abnormal

=

35000

45000 —
40000 —

Intensity

30000,

25000
20000

15000 —

Upper limit line
(upper limit
judgment value)

|
AN

Lower limit line
(lower limit
judgment value)

OK

Enables the settings.

Cancel

Closes the Parameter Setting Window.
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*1  Area, Amplitude and Times perform a judgment with the OR condition. Also,
when the Skip times is set, they do not perform a judgment during the Skip times.
Each judgment is performed when the Skip times is exceeded.
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10) Maintenance Window

To set conditions, click the [Maintenance] button on the Menu Window. The following
Maintenance Window is displayed.

(1)
|

(2)

3)

== Maintenance - MM-L200A Laser Weld Monitpr

Maintenance Window

mlanguage m Mode m Simulate Data Inuput Signal
® English O (s ® Administrator [ Data Input Condition No. Obit
O B#F:HE O Operator [ Data Qutput - :
(4) —rtine Color/Line Width Condition No. 1bit
Average  Upperlimit  Lower limit Threshold Normal Line Abnormal Line Conditi No. 2bit
ondition No. 2bi
[ e e e T e G
Thin ~ || Thin ~ || Thin ~ || Thin ~ || Thin ~ || Thin & Condition No. 3bit
m System Parameter Condition No. 4bit
(5) ——gg:]ta' (0.0001~1.9999) | 1.0000 | Condition No. 5bit
Offset  (-32767~32767) ‘0 | RESET

IP Address

(6) —startup mode

Storage destination

Trigger  (0~s5535) ‘1000‘ | Data Output Signak
Trigger Mode ® Internal O External

READY
UnitID  (00001~65535) ‘00001 |

ERROR

|C:¥Miyachi¥MM_L300A¥ I[---

m E - - Monitor Error

Pin 02

Pin 03

Pin 04

Pin 05

Pin 06

Pin 07

Pin 10

FF

FF

FF

OFF

OFF

OFF

OFF

Monitor Normal

Pulse Width 250psec x |1 [1~100]

Pin 11

Pin 12

Pin 13

Pin 14

OFF

OFF

FF

Level

Level

Level ~

Level ~

@® Normal O Waveform ach|S|t|on
1 <Menu
| |
(18) (9) 14 11) 15 12 16 13) 17)
No. Item Description
) Language Selects language notation (Japanese, English, or Chinese).
The selected language is reflected after restarting the PC
software.
(2) Mode Selects the Administrator/Operator mode.
When the Operator is selected, the [Condition Configuration]
button on the Menu Window cannot be selected.
(3) Simulate Controls the input/output signal by this application.
(4) Line Color/ Specifies the line color and width of each graph.
Line Width
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No. Item Description
(5) System Set followings:
Parameter

Digital Gain: Specifies the gain value of measurement waveform.
Not reflected in the trigger and analog signals.

Offset: Sets the offset value of measurement waveform. Not
reflected in the trigger and analog signals.

Trigger: Sets the measuring internal trigger value. When the
near-infrared light exceeding the trigger value is detected at all
times, waveforms are continuously obtained.

Trigger Mode: Specifies the internal trigger (Internal) or external
trigger (External).

Unit ID: Sets the unit ID to measure with the MM-L300A.
Storage destination: Specifies the measurement condition and
the storage destination of the obtained waveform data. Click the
[...] button to display the folder selection dialog and select the
destination folder.

IP Address: Sets the IP address of the MM-L300A.

Startup mode

Specify the application start mode.
Normal: The Menu Window starts.

Waveform acquisition: Moves to a state of obtaining waveforms
when it is on-line at the time of startup.

Data Input
Signal

The information on the EXT. I/O input is displayed.

Data Output
Signal

The information on the EXT. I/O output is displayed. Sets the
output system.

The output system, which is level output (Level) or pulse output
(Pulse), can be selected for every signal.

When pulse output is selected, the pulse width can also be
changed. The default is 250 ysec and can be specified at the
integer multiple (up to 100 times).

9) Set System Transfers the System Parameter data to the MM-L300A. When
Parameter the transfer is completed, the confirmation message appears.
(10) Change Changes the password. (Refer to (1) Password change.)
Password The password is requested when [Maintenance] on the Menu
Window is clicked in the Operator mode.
(11) Guide ON Switches ON/OFF of the guide light when the SU-N300A is

connected. The guide light is not turned on when the
SG-N300A is connected.

(12)

Counter Reset

Resets the number of waveform data obtained after the
MM-L300A is turned on.

The number of waveform data is displayed on the Acquire Wave
Data Window.

(13)

CPU Update

Updates the CPU software of the MM-L300A. (Refer to (2)
Updating of the CPU software.)

(14)

External Setting

Displays the setting window to receive commands by connecting
the personal computer which is running this application and the
external control device with the LAN cable. (Refer to (3) External
device communication.)

(15)

Set Current
Time

Transfers the current time (system time of the personal
computer) to the MM-L300A.

When replacing the personal computer, be sure to transfer the
current time to the MM-L300A.
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No. Item Description
(16) Error Info The contents of error can be checked when an error occurs in
the MM-L300A. (Refer to (4) Error information.)
(17) Data backup Performs backup and restoration of data saved in the memory of
the MM-L300A. (Refer to (5) Data backup.)
(18) Menu Moves to the Menu Window.

Note) [Digital Gain], [Offset], [Trigger], [Trigger Mode], and [Unit ID] of System
Parameter, and output system of output information can be set only at the time
of on-line. Cannot be set at the time of off-line. At the time of off-line, [Set
Current Time], [Guide ON], [Error Info], [Counter Reset], [Data backup], and
[CPU Update] are not displayed.
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(1) Password change

The password is requested when [Maintenance] on the Menu Window is clicked in
Operator mode. The password can be changed on the following window. The
password is displayed by [*]. (Default of password: None)

a- Form_ChangePassword = =R ==
Password change Window
1 T— Old password
(2) ——— New password
(3) —T— Re-enter new password
‘ OK ‘ ‘ Cancel ‘
(4) (5)
No. Item Description
(1) Old password Inputs the previous password. (1 to 16 half em alphanumeric
characters)
(2) New password Inputs password to change. (1 to 16 half em alphanumeric
characters)
(3) Re-enter new Inputs password again to change. (1 to 16 half em alphanumeric
password characters)
(4) OK Makes a password change.
(5) Cancel Cancels the input.
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(2) Updating of the CPU software

With this application, the CPU software of the MM-L300A can be updated. However,
this function is valid only when the version of the CPU software is V00-01C to V00-01G.
For updating, the APP file provided by us is required.

Click the [CPU Update] button on the Maintenance Window to display the CPU Update

window.
[ cPU Update - MM-L200A Laser Weld Monitor oo |
(1) Select APP file to update.
(2) Select updatefile
Execute ‘ Cancel ‘
3) (4)
No. Item Description
(1) Navigate Operate in accordance with the message in this window.
window
(2) Select update Click |- button to select the APP file to update.
file
(3) Execute Updates the CPU.
(4) Cancel Closes the window without updating.

When completing the updating of the CPU, the following message appears. When
the [OK] button is clicked, the MM-L300A returns to the Menu Window to restart
the CPU and enters off-line state. When it enters on-line again, the CPU version
on the Menu Window changes to the updated version.

Confirm li_hJ‘

'0‘ Updating is completed, restart the CPU and return to the menu
¥’ screen.
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(3) External device communication

To use the external communication function, click the [External Setting] button on the
Maintenance Window to open the setting window, and make communication settings.

For details of the external device communication, refer to 6. (11) External Device
Communication.

o EXT- MM-L300A Laser Weld Manitor = |
(1 ) Communication method
o RESTful Api  |localhost -
Socket
(2) CSV file output folder
| C:¥Miyachi¥MM_| 300A¥CSV¥ B
‘ Apply ‘ ‘ Close ‘
3) (4)
No. Item Description
(1) Communication | Select RESTful Api or socket communication. For RESTful Api,
method also select the IP address.
(2) CSV file output Specifies the folder to output the CSV file.
folder
(3) Apply Saves the set contents and applies it. The MM-L300A starts
with saved contents at the next start-up.
(4) Close Closes the window.
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(4) Error information

When an error occurs in the MM-L300A (ERROR lamp lights up), click the [Error Info]
button to display the error contents.

All errors occurring are displayed as shown below.

o) Error Information - MM-L300A Laser Weld Monito

Error Information Window

ERROR
CODE

CONTENT

*  Depending on the ambient operating temperature, the error code No. 0003 Peltier
temperature error may occur immediately after the MM-L300A starts. When the
MM-L300A is normal, it is released by clicking the [Error Reset] button after
about 10 seconds.

Other error code Nos. are not released until the MM-L300A is turned off and the
abnormal factor is eliminated.
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(5) Data backup

Data saved in the memory card on the MM-L300A can be saved in any folder on your
computer.

Click the [Data backup] button on the Maintenance Window. The Data Backup window
is displayed.

acl Data Backup - MM-L300A Laser Weld Monitor ESq =l "]

Specify the saving folder.

Backup Restore

1) Data backup
Click the [Backup] button.
Specify the destination folder and click the [OK] button.

Browse For Folder )

Spedify the saving folder.

B Desktop -
% Libraries
A AMADAMIVACHI
(B Computer
4 &L, WindowsT English 32bit (C:)
4 || Miyachi
LMDraw6
MM_L200A
MW Dra

MokeNewFolder | [ Ok | [ Cancel

A folder of a name showing year, month, day, hour, minute, and second is
created under the specified folder, and data is saved.
When backup is completed, the following message appears.

Informatian ]

0 Success 65Fail :0Cancel 0

When the [OK] button is clicked, the Menu Window is displayed.

2) Data restoration

To restore the data saved in a folder on your computer to the MM-L300A,
click the [Restore] button.

Specify the folder that data was saved.
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Browse For Folder ]

Spedify the saving folder.

- Libraries -
A AMADAMIYACHI
4 18 Computer
4 L‘;,, Windows7 English 32bit (C:)
Miyachi
LMDrawé
MM_L300A
20090429002904
DATA =

MokeNewFoder | [ ok | [ Concel

When the [OK] button is clicked, data restoration is started.
When restoration is completed, the following message appears.

Confirm li:hj

@ Success E5Fail 0Cancel 0
[P Updating is completed. restart the CPU and return to the menu screen.

Cancel

When the [OK] button is clicked, the Menu Window is displayed. The
MM-L300A restarts automatically and the restored data is enabled.

When the [Cancel] button is selected, turn off and on the power to the
MM-L300A to enable the restored data.
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. _MM-L300A
11) External Device Communication

In the external device communication, by connecting the external device (personal
computer, PLC) and the personal computer on which this application runs with a LAN
cable, the waveform data in the period specified by the external control device can be
saved in the specified CSV file and the average integrated value can be obtained.

*  Up to 10,000 waveforms. When the number of waveforms exceeds 10,000, the
oldest waveform data is sequentially overwritten.

*  Only when waveform data is being received on the Acquire Wave Data Window, a
command (request) can be received.

Acquire Wave Data Window
Condition Num Unit ID Used Memory Area 0 / 20000
05 00001
Latest Wave 2018/02/19 11:37:31.092.664
Save Folder
Ave : 14246 Max : 32767 Min : 12
C:¥Miyachi¥MM_L300A¥00001¥Loc 85000 —
60000 —
TOTAL 10 55000, !
NG 0 50000
TIME 00000 : 00 : 32 45000
,, 40000~ |
= 35000
o
£ 30000~
Status " 25000-
20000~
Busy 15000~
10000~
e 5000
J—— G e —
0 01 02 03 04 05 06 07 08 09 1
Time [sec]
T _

Connection image ,
| External control device |

[Control PC

PLC
—

I

Connection (1) Connection (2)
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Waveform-obtaining image

* Actual signal

JubuduubuL

 Obtaining by this application
All waveforms are transferred.

JubutuubuL

* Obtaining by the external device communication
The section for obtaining waveforms is specified. Waveforms obtained between start
and stop can be output in CSV and the average integrated value can be obtained.

Start Stop

(1) RESTful Api communication specification

________________

To transmit and receive commands by the RESTful Api communication, perform
communication with the following specifications.

Port number: 80
Content-Type: application/json

1) Waveform-obtaining section start
Method: POST

Request URL: http://*** *** *** ***jwave/ (***.*** *** ***. |P address selected in
the external device communication setting.)

BODY: "START"

Response: Successful: {"Return": "SUCCESS"}
Failed: {"Return": "FAIL"}

Processing contents: Instructs the start of waveform-obtaining section. When
waveform data is not being received on the Acquire Wave Data Window, FAIL
is returned.

2) Waveform-obtaining section stop
Method: POST

Request URL: http://*** *** *** ***fwave/ (***.*** *** ***. |P address selected in
the external device communication setting.)

BODY: "STOP"

Response: Successful: {"Return";: "SUCCESS"}
Failed: {"Return": "FAIL"}
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Processing contents: Instructs the stop of waveform-obtaining section. When
waveform data is not being received on the Acquire Wave Data Window and
the waveform-obtaining section start command is invalid, FAIL is returned.

3) CSV file output
Method: POST

Request URL: http://*** . *** *** ***jwave/ (***.*** *** ***: |P address selected in
the external device communication setting.)

BODY: "CSV,xxxxxx" (xxxxxx: filename)

Response: Successful: {"Return";: "SUCCESS"}
Failed: {"Return": "FAIL"}

Processing contents: Saves waveform data obtained between the start and
stop of waveform-obtaining section in the CSV file.

By putting comma and filename after CSV in BODY, the filename of the CSV
file to output can be specified. A filename is up to 16 characters. When the
filename is not specified, year, month, date, hour, minute, and second when a
command is received becomes filename. (yyyymmddhhmmss)

When waveform data is not being received on the Acquire Wave Data
Window, FAIL is returned. When the specified filename already exists in the
specified folder, it is overwritten. When the specified filename is under writing
or opened in other editors, FAIL is returned.

4) Average output of integrated value
Method: GET

Request URL: http://***.*** *** ***/wave/average.json (***.*** *** ***. |p
address selected in the external device communication
setting.)

Response: Successful: {"Return": "xxxxx"} (xxxxx is an integer and an
average value is returned.)
Failed: {"Return™: "FAIL"}

Processing contents: Obtains the average integrated value of waveform data
obtained between the start and stop of waveform-obtaining sections. When
waveform data is not being received on the Acquire Wave Data Window, FAIL
is returned.

(2) Socket communication specification

Responds to commands from the external devices using this application software as a
socket server.

A transmission sentence consists of the following combinations.

Command sentence, parameter CR

A transmission sentence is represented in ASCII code and a comma (",") is used to
separate command from parameter. A carriage return is added at the end of the
sentence.

Port number: 5001

A reply sentence is represented in ASCII code and a carriage return is added at the
end of the sentence.
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1) Waveform-obtaining section start
Command: "START"
Parameter: None

Response: Successful: "SUCCESS"
Failed: "FAIL"

Processing contents: Instructs the start of waveform-obtaining section. When
waveform data is not being received on the Acquire Wave Data Window, FAIL
is returned.

2) Waveform-obtaining section stop
Command: "STOP"
Parameter: None

Response: Successful: "SUCCESS"
Failed: "FAIL"

Processing contents: Instructs the stop of waveform-obtaining section. When
waveform data is not being received on the Acquire Wave Data Window and
the waveform-obtaining section start command is invalid, FAIL is returned.

3) CSV file output
Command: "CSV"
Parameter: "xxxxxx" (xxxxxx: filename)

Response: Successful: "SUCCESS"
Failed: "FAIL"

Processing contents: Saves waveform data obtained between the start and
stop of waveform-obtaining sections in the CSV file.

By putting comma and filename after CSV in BODY, the filename of the CSV
file to output can be specified. A filename is up to 16 characters. When the
filename is not specified, year, month, date, hour, minute, and second when a
command is received becomes filename. (yyyymmddhhmmss)

When waveform data is not being received on the Acquire Wave Data
Window, FAIL is returned. When the specified filename already exists in the
specified folder, it is overwritten. When the specified filename is under writing
or opened in other editors, FAIL is returned.

4) Average output of integrated value
Command: "AVERAGE"

Response: Successful: "xxxxx" (xxxxx is an integer and an average value is
returned.)
Failed: "FAIL"

Processing contents: Obtains the average integrated value of waveform data
obtained between the start and stop of waveform-obtaining section. When
waveform data is not being received on the Acquire Wave Data Window, FAIL
is returned.
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(3) Example of execution procedure

1) Start this application software.
Move to the Acquire Wave Data Window to start obtaining waveforms.
Issue the “START” command from the external control device.

Start laser welding.

)
)
)

5) End laser welding.
) Issue the “STOP” command from the external control device.
) Issue the “AVERAGE” command from the external control device.
)

Issue the “CSV” command from the external control device.

(4) Windows firewall setting

When the Windows firewall is enabled, make the following settings to allow this
application.

¢ Setting procedure of the RESTful Api communication
1) From the Network and Sharing Center, click [Windows Firewall].

[7]
Control Panel Home . . . . . B
View your basic network information and set up connections
Manage wireless networks ‘l' x 1 Seefull map
Change adapter settings _
iy . AMADAMIVACHI-PC Internet
Change advanced sharing (This computer)
settings
View your active networks Connect to a network
You are currently not connected to any networks.
Change your networking settings
i Set up a new connection or netwerk
=" Set up a wireless, broadband, dial-up, ad hoc, or VPN connection; or set up a router or access point.
W5 Connect toa network
Connect or reconnect to a wireless, wired, dial-up, or VPN network connection.
Choose homegroup and sharing options
Access files and printers located on other network computers, or change sharing settings.
= Troubleshoot problems
Diagnose and repair network prablems, or get traubleshooting information.
HomeGroup
Ints 3
Windows Firewall
—
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2) Click [Advanced settings].

» Control Panel

» System and Security » Windows Firewall

Control Panel H . - .
R Help protect your computer with Windows Firewall

Allow a program or feature Windows Firewall can help prevent hackers or malicious software from gaining access to your computer

through Windows Firewall through the Internet or a network.
) Change notification settings How does a firewall help protect my computer?
&) Turn Windows Firewall on or What are network locations?
off = -
l & Home or work (private) networks Not Connected (¥)

[ 3 -
@) Advanced settings l @ Public networks Connected ()
¥ network -

MNetworks in public places such as airports or coffee shops

‘Windows Firewall state: On

Incoming connections: Block all connections to programs that are not on the
list of allowed programs

Active public networks: None

Notification state: Notify me when Windows Firewall blocks a new
program

See also

Action Center

Network and Sharing Center

3) Click [Inbound Rules].

File Action
@
i o qugery
1 Inbound

=

View Help

indows Firewall with Advanced Security ol al Computer Actions

< | Windows Firewall with Advanced Security ... &

i Windows Firewall with Advanced Security provides network security for Windows computers. < Import Policy..

Rules

B Connection Security Rules
. B, Menitoring &) Export Policy...

Overview Restore Default Policy
Domain Profile Diagnose / Repair

(1

@ Windows Firewallis on. View »
(® Inbound connections that do not match a ule are blocked

- Refresh
@ Outbound connections that do not match a ule are allowed.

Properties
Private Profile

B @ B

A Help
% Windows Firewall is on.

(® Inbound connections that do not match a nile are blocked
‘.@' Qutbound connections that do not match a rule are allowed.

mn

Public Profile is Active
L
® Inbound connections that do not match a rule are blocked.
@ Outbound connections that do not match a nile are allowed

Windows Firewall is on

@ Windows Firewall Properties

Getting Started
Authenticate communications between computers

Create connection security rules to specify how and when connections between computers are authenticated and
protected by using Intemet Protocal security (IPsec).

BE) Connection Securty Rules

View and create firewall rules

Create firewall rules to allow or block comnections to specified programs or ports. You can also allow a connection «
it is authenticated, orif it comes from an authorized user, group, or computer. By default, inbound connections are
blocked unless they match a nule that allows them, and outbound connections are allowed unless they match a rule
blocks them.

< [Lom v [ T r
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File Action

|2

View Help

[E21 Inbound Rules
% Outbound Rules
B Connection Security Rules
+ B Monitoring

< . r

e Windows Firewall with Advanci

Click [New Rule].

e

Name Group ° Profile Enabled Al -
oEranchCacha Content Retrieval (HTTP-In} BranchCache - Content Retr...  All Mo A <. =] L
aEran(hCa(hE Hosted Cache Server (HTT... BranchCache - Hosted Cach... All No Al _|| = Fiter by Frofie v
@ BranchCache Peer Discovery (WSD-In) BranchCache - Peer Discove... All Neo e )

oConnect to a Network Projector (TCP-In)  Cennect to a Network Proje...  Private..  Ne A T Filter by State '

) Il

oConnectto a Network Projector (TCP-In)  Connect to a Network Proj Domain  No A T Filter by Group 4
@ Connect to a Network Prajector (WSD Ev... Connect to a Network Proje...  Private.. Mo A View »
@ Connect to a Network Projector (WSD Ev... Connectto a Network Proje..  Domain Mo A Refreeh

oConnect to a Network Projector (WSD Ev... Connect to a Network Proje...  Domain - No A

@ Connect to a Network Projector (WSD Ev... Connect to a Network Proje..  Private.. Mo A Export List...

@ Connect to a Network Prajector (WSD-In)  Connect to a Network Proje... Al No A ||H Hep

(@ Core Netwerking - Destination Unreacha... Core Networking Al Yes A

@Core Netwerking - Destination Unreacha... Core Networking All Yes A

(@ Core Networking - Dynamic Host Config... Core Networking Al Ves A

(@ Core Networking - Dynamic Host Config... Core Netwarking Al Yes A

(@ Core Netwerking - Internet Group Mana... Core Networking Al Yes A

@Core Netwoerking - IPHTTPS (TCP-In) Core Networking All Yes A

(@ Core Networking - IPv6 (Pv6-In) Core Netwarking Al Yes A

(@ Core Networking - Multicast Listener Do...  Core Networking All Yes A

(@ Core Netwerking - Multicast Listener Qu... Core Networking Al Yes A

@Core Netwoerking - Multicast Listener Rep.. Core Networking All Yes A

(@ Core Networking - Multicast Listener Rep... Core Networking Al Yes A

(@ Core Networking - Neighbor Discovery A... Core Netwarking All Yes A

(@ Core Netwerking - Neighbor Discovery S... Core Networking Al Yes A

@Core Networking - Packet Too Big (ICMP...  Core Networking All Yes A

(@ Core Networking - Parameter Problem (L. Core Networking Al Yes A

(@ Core Networking - Router Advertisement... Core Networking All Yes A

@Core Metworking - Router Selicitation (IC.. Core Networking Al Ves A

@Core Networking - Teredo (UDP-In) Core Metwarking All Yes A

(@ Core Networking - Time Bxceeded (ICMP... Core Networking Al Yes A

eDistrihutEd Transaction Coordinator (RPC)  Distributed Transaction Coo...  Private.. No A

oDlstnbuted Transaction Coordinator (RPC) Distributed Transaction Coo... Domain  Ne A

oDistributed Transaction Coordinator (RP...  Distributed Transaction Coo.. Private.. No A~

] T v

5)

Select [Custom] and click the [Next >] button.

@ New Inbound Rule Wizard

Rule Type
Select the type of firewall rule to create.

Steps:

Rule Type What type of rule would you like to create?

Program
) Program

Protocol and Ports [
Rule that controls connections for a program

Scope
Action ) Port

Profile Rule that cortrols connections for a TCP or UDP por
Name Predefined:

BranchCache - Content Retrieval (Uses HTTP)
Rule that controls connections for a Windows experience.

| Custom
Custom e

Leam more sbout nle types
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6) Input "system" in [This program path] and click the [Next >] button.

@ New Inbound Rule Wizard —t3—

Program

Specify the full program path and executable name of the program that this rule matches.

Steps:
Fule Type Does this ne apply to all programs or a specfic program?
Frogram
Protocol and Ports All programs:
Scop FRule applies to all connections on, match other nile properties
Scope
Action
@ This program path:
Profile
system|
Name

mple:

chpath'program exe
= ramFiles % browser'\browser exe

Services Customize..

Specify which services this rule applies to.

Leam more about specffying programs

« Back |[ MNeat > ] | Cancel

7) Select TCP in [Protocol type], select Specific Ports in [Local port], input “80”,
and then click the [Next >] button.

@ New Inbound Rule Wizard ]
Protocol and Poris
Specify the protocols and ports to which this rule applies
Steps:
Rule Type To which parts and protocals does this rule apply?
Program
Protocol and Ports e
Scape Protocol number
Action
Profile Local port Specific Ports N
Name 80|
Example: 80, 443, 5000-5010
Remote port: All Ports ~
Example: 80, 443, 5000-5010
Intemet Control Message Protocal
(ICMP) settings:
Leam more about protocol and ports
<Back |[ Net> ][ Cancel
. =
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8)

9)

Select [Any IP address] and [Any IP address], and click the [Next >] button.

@ New Inbound Rule Wizard

[

Scope

Specify the local and remote IF addresses to which this ule applies.

Steps:
Rule Type

Frogram does this rule apply to?

Protocol and Ports @ Any IP address

Scope

Action
Profile

Name

Customize the interface types to which this rule applies:

s does this rule apply to?

@ Any IP address

These IP addresses

Leam more about specifying scape

< Back H et > H

Cancel

Select [Allow the connection] and click the [Next >] button.

@ New Inbound Rule Wizard

[

Action

Specify the action to be taken when a connection matches the conditions specified in the rule

Steps:

What action should be taken when a connection matches the specified conditions?

Rule Type

Program
@ Allow the connection

This includes connections that are protected with |Psec as well as those are o

Pratocol and Ports

Leam more about actions

Scops
N Allow the connechian .
en This includes anly cennections that have been authenticated by using IPsec. Connections
Profils will b secured using the ssttings in |Pssc propertiss and rUlss in the Connection Sscurty
Rule node.
Nams
Block the connection

< Back

6. How to Operate the PC Software

6-59



10) Select [Domain], [Private] and [Public], and click the [Next >] button.

P New Inbound Rule Wizard e
Profile
Speciy the profiles for which this ule applies
Steps:
Rule Type When does this nule apply?
Program
Protocol and Ports /| Domain
Seope Applies when a computar is connacted to its comorats domain
Action | Private
p— Applies when a computer is connected to a private network location
Name V| Public
Applies when a computer is connected to a public network location
Leam more about profiles
<Back |[ Not> ][ Cancel
. = ,

11) Enter an arbitrary name and click the [Finish] button.

& New Inbound Rule Wizard -

Name

Specify the nams and description of this rule

Steps:
Rule Type

Program

Protocal and Ports

Scope i
MM-L3DOREST

Action

Profile Description (optional)
RESTRul API |

Name

<Back |[ Frmsh | [ Concel
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e Setting procedure of the socket communication
1) From the Network and Sharing Center, click [Windows Firewall].

Control Panel Home

Manage wireless networks

See full map
£ o
fifanos adapters=ttingy AMADAMIVACHI-PC Internet
Change advanced sharing (This computer)
settings

View your active networks Connect to a network

You are currently not cennected to any networks.

Change your networking settings
i Set up a new connection or network

Set up a wireless, broadband, dial-up, ad hoc, or VPN connection; or set up a router or access point.

Wi Connectto a network
=

Connect or reconnect to a wireless, wired, dial-up, or VPN network connection.

@@, Choose homegraup and sharing options

Access files and printers located on other network computers, or change sharing settings.

il

Troubleshoot problems

Diagnose and repair network problems, or get troubleshooting information.
See also
HomeGroup

Ints

Windows Firewall

2) Click [Allow a program or feature through Windows Firewall].

* - - - -

@ . *' » Control Panel » System and Security » Windows Firewall

- [ 43 [ Search Contral Panel o

[7]
Control Panel H . . . -
Sufpda il Help protect your computer with Windows Firewall

Allow a program of feature
through Windows Firewall

Windows Firewall can help prevent hackers or malicious software from gaining access to your computer
through the Internet or a network,

) Change Tettings How does & firewall help protect my computer?
' Turn Windows Firewall on or What are network locations?
off
&) Restore defaults . _a-‘ Home or work (private) netwaorks Not Connected (¥
) Ad d setti .
) Advanced settings . & Public networks Connected (4

Troubleshoot my network

Networks in public places such as airports or coffee shops

‘Windows Firewall state: On

Incoming connections: Block all connections to programs that are not on the
list of allowed programs

Active public networks: None

Motification state: Notify me when Windows Firewall blocks a new

program

See also
Action Center

Network and Sharing Center
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3) Click the [Allow another program] button.

¢ Control Panel » System and Security » Windows Firewall » Allowed Programs

File Edit View Tools Help

Allow programs to communicate through Windows Firewall

To add, change, or remove allowed programs and ports, click Change settings.

What are the risks of allowing a program to communicate? Change settings

Allowed programs and features:

Name Home/Work (Private)  Public *
[W| BranchCache - Content Retrieval (Uses HTTP) O (]
[ BranchCache - Hosted Cache Client (Uses HTTPS) O [
[ BranchCache - Hosted Cache Server (Uses HTTPS) O [m]
[ BranchCache - Peer Discovery (Uses WSD) O ]
[ Connect to a Network Projector [m} m}
[l Core Networking
[ Distributed Transaction Coordinator O ]
B File and Printer Sharing ]
B4 HomeGroup O
[1isCsI Service [m} O
[ Media Center Extenders m} O
[#l MM-L300REST =2
Detai Remove

Allow another program
|

4) Click the [Browse] button.

Add 2 Program (]

Select the program you want to add, or dick Browse to find one that is not
listed, and then dick CK.

Programs:

1

E 1nternet Explorer

Windows DVD Maker
Windows Fax and Scan

9 windows Media Center

oL Windows Remote Assistance
4 XP5 Viewer

Path: C:\Windows!system32\ecdisc.exe

What are the risks of unblocking a program?
You can choose which network location types to add this program to.

Network location types... add | [ cancel

5) Select [MM_L300A.exe] from the installation destination of this application.

" Browse E— =)
@Qv| « Miyachi » MM_L300A + bin - [ 4]

Organize = New folder =~ 0 @

Search bin ol

¢ Favorites Name Date modified Type Size

Bl Desktop
B Downloads

12/26/2017 1:27 PM  Application 1

%l Recent Places  |=

4 Libraries
3 Documents
& Music
[ Pictures

H videos

M Computer

I_—i WindowsT Englis

(s Windows10 Japai * ¢ [ i " 5

File name:  MM_L300A B

Cane
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6) Click the [Add] button.

Add a Program |

Select the program you want to add, or dick Browse to find one that s not
listed, and then dick OK.

Brograms:

'_, Create a System Repair Disc
(@ Internet Explorer
fe= MM-L300A

& windows DVD Maker
5 Windows Fax and Scan
 windows Media Center
ok Windows Remote Assistance
< XP5 Viewer

Path: C:\MiyachiMM_L300A1binMM_L300A. xe

Wihat are the risks of unblocking a program?

¥ou can chonse which network Incation types to & rogram to.
MNetwork location types. .. ) [ Jeancel |
— I

7) Enables [Home/Work (Private)] and [Public].

. L& TR XINECE X

Ko JB1 & » ControlPanel b System and Security » Windows Firewall » Allowed Programs = Search Control Panel o/

Allow programs to communicate through Windows Firewall

To add, change, or remove allowed programs and ports, click Change settings.

What are the risks of allowing a program to communicate? settings

Allowed programs and features:

Mame Home/Work (Private)  Public [*
[ BranchCache - Hosted Cache Client (Uses HTTPS) O [m]
[ BranchCache - Hosted Cache Server (Uses HTTPS) O O |=
[ BranchCache - Peer Discovery (Uses WSD) O ]
[ Connect to a Network Projector [m} m}
[ Core Networking
[ Distributed Transaction Coordinator O ]
ile and Printer Sharing ]
B4 HomeGroup O
O O
J

3

=

Allow another program...

|

6. How to Operate the PC Software
6-63




12)Setting Parameters List

Shown below is parameters list set on each window.

e Menu Window

Item

Contents

Range (default)

Condition Number

Specifies the condition number.

00 to 63 (00)

¢ Acquire Wave Data Window

Item Contents Range (default)
¢ Condition Select Window
Item Contents Range (default)

Unit ID

Specifies the ID of the MM-L300A.
(can be set at the time of off-line.)

00001 to 65535
(ID specified on the
Maintenance Window)

¢ Condition Configuration Window

Item

Contents

Range (default)

Measurement Time

Specifies the time required for obtaining a
waveform.

1 to 999 (300)

Specifies the unit of the time required for
obtaining a waveform.

usec, msec, sec (msec) !

Comment Specifies the name of condition. -

Upper Limit Specifies the upper limit of judgment. -100 to 100 (50) "2
Lower Limit Specifies the lower limit of judgment. -100 to 100 (-50) 2
Threshold Specifies the judgment threshold. 0 to 65535 (0)

Edit Start Point Specifies the start point of judgment. 0 to 999

Edit End Point Specifies the end point of judgment. 0 to 999

*1  Upto 999 sec.
*2 Default value in an unregistered state. Default in calculation is (0).

e Basis Waveform Calculation Window

Item

Contents

Range (default)

Waveform selection
menu

Selects / selects all / deselects all
measurement waveform(s).

Select, Select All ",
Deselect All (Deselect All)

Waveform display

The selected waveform is displayed by the
[Graph] button.

1t0 100 2 (0)

Display start number

Specifies the start number to display the
measurement waveform.

1 to the number found by
filtering conditional search

MU

*1  The maximum number of measurement waveforms is 65535.

*2 The maximum number of waveforms to be graphically displayed is up to 100. Also,
in [Select All], waveform of a page displayed is displayed by switching the page.
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o Filter Window

Item Contents Range (default)

Start date Specifies the start date to filter. 2000.1.1 to 2099.12.31
(current date)

Start time Specifies the start time to filter. 00:00:00 to 23:59:59
(00:00:00)

End date Specifies the end date to filter. 2000.1.1 t0 2099.12.31
(current date)

End time Specifies the end time to filter. 00:00:00 to 23:59:59
(23:59:59)

Condition Specifies the condition number to filter. ALL, No.00 to No.63 (ALL)

Measurement Time

Specifies the time required for obtaining
waveform to filter.

110 999

Specifies the unit of the time required for
obtaining a waveform.

ALL, usec, msec, sec (ALL)

result of waveform to filter.

Status Specifies the status of waveform to filter. ALL, Normal, Abnormal
(ALL)
Limit judge Specifies the upper/lower limit judgment ALL, Abnormal, UpperOver,

LowerOver, RangeOver
(ALL)

Search condition

Specifies a search condition of waveform to
filter.

AND, OR (AND)

Integral section1
judge

Specifies the integral section 1 judgment
condition of waveform to filter.

ALL [Not covered] ",
Abnormal, UpperOver,
LowerOver (ALL)

Integral section2
judge

Specifies the integral section 2 judgment
condition of waveform to filter.

ALL [Not covered] ",
Abnormal, UpperOver,
LowerOver (ALL)

Integral section3

Specifies the integral section 3 judgment

ALL [Not covered] ",

waveform to filter.

judge condition of waveform to filter. Abnormal, UpperOver,
LowerOver (ALL)
Area judge Specifies the area judgment condition of ALL [Not covered] ",

Abnormal, UpperOver,
LowerOver, RangeOver
(ALL)

Amplitude judge

Specifies the amplitude judgment condition
of waveform to filter.

ALL [Not covered] ',
Abnormal, UpperOver,
LowerOver, RangeOver
(ALL)

Times judge

Specifies the times judgment condition of
waveform to filter.

ALL [Not covered] ",
Abnormal, UpperOver,
LowerOver, RangeOver
(ALL)

*1 ALL is selected when the Search condition is AND, and Not covered is selected
when it is OR.
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e Integral Configuration Window

Item

Contents

Range (default)

Calculate mode

Specifies the calculation mode of the

Average, Range, 30

judgment threshold of the specified section.

reference waveform to set. (Average)

Upper Specifies the upper limit of the integral 0 to 4294967295
judgment threshold of the specified section.

Lower Specifies the lower limit of the integral 0 to 4294967295

e Parameter Setting Window

Item Contents Range (default)
Skip times Specifies the judgment ignoring number of 0 to 255 (0)
obtained waveforms.
Average times Specifies the number of moving averages. 1to 255 (1)

of the graph display.

Analog Gain Specifies the gain value of the 0to 127 (110)
SU-N300A/SG-N300A.
Scale Sets the maximum value of the intensity axis | 5000 to 65535 (65535)

Area (Upper Limit
Line and Lower Limit
Line)

Sets a threshold of the total area of a part
where the measured value exceeds the
upper line or falls below the lower limit line.

0 to number of valid data x
65535 (number of valid data
X 65535)

Amplitude (Upper
Limit Line and Lower
Limit Line)

Sets a threshold of the intensity of a part
where the measured value exceeds the
upper line or falls below the lower limit line.

0 to 65535 (65535)

Times (Upper Limit
Line and Lower Limit
Line)

Sets a threshold of the number of times that
the measured value continuously exceeds
the upper line or falls below the lower limit
line.

0 to number of valid data (0)

e Maintenance Window

MM-L300A.

Item Contents Range (default)

Digital Gain Specifies the gain value of the measurement | 0.0001 to 1.9999 (1.0000)
waveform

Offset Sets the offset value of the measurement -32767 to 32767 (0)
waveform.

Trigger Sets the measuring internal trigger value. 0 to 65535 (65535)

Trigger Mode Specifies the trigger to use. Internal, External (Internal)

Unit ID Sets the unit ID to measure with the 00001 to 65535 (00001)

Storage Destination

Sets the data storage destination.

(destination of installation)

is selected for Data Output Signal. The
default is 250 psec and specified at the
integer multiple.

IP Address Specifies the IP address of the MM-L300A. | Connection IP address
(192.168.1.10)
Pulse Width Sets the pulse width when the pulse output 1to 100 (1)
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¢ Password change Window

Item Contents Range (default)

Old password Specifies the previous password. 1 to 16 half em
alphanumeric characters
(None)

New password Specifies the password to change. 1 to 16 half em
alphanumeric characters

Re-enter new Specifies the password to change. 1 to 16 half em

password alphanumeric characters

¢ Password input Window

Item Contents Range (default)
Please enter the Specifies the password. 1 to 16 half em
password alphanumeric characters
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7. Basic Operation

1) Setting Conditions

This section describes how to obtain waveforms with the MM-L300A.

[ A\ CAUTION ]

¢ Read cautions for each item in the operation manual carefully to
use the instrument properly.

1) Install the MM-L300A and peripheral equipment. (Refer to 5. Connecting
Equipment.)

2) Turn on the power switch provided on the rear of the MM-L300A and confirm
that the POWER lamp of the display panel on the front lights up.

3) Turn on the personal computer in which the PC software of the MM-L300A
is installed. Click MM-L300A from the program menu of the personal

computer or desktop icon “&== to start the Menu Window. (Refer to 6. (2) (1)
Start procedure.)
4) Click the [Condition Configuration] button on the Menu Window.

“e= Menu - MM-L300A Laser Weld Menitor - m] X

QOMmAaDA MM-L300A Laser Weld Monitor

Condition Number

00

O Local mode

® Remote mode

Unit ID

00001

Software Version

PC : |VD0-01F FPGA : V00-01B
CPU : |V00-01D SENSOR :  |0000
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5) Select the condition number to set conditions by clicking from the Condition
Configuration List and click the [Select] button or double-click the condition
number to set.

= Select Condition Number - MM-L200A Laser Weld Monitor - ] x

Condition Select Window

_ Condition Configuration List P

Condition Number No. & Comment )

00 X

Unit ID

00001

6) Set the measurement time of waveform on the Condition Configuration
Window.
For the measurement time, set a time longer than the desired laser irradiation
time.
The waveform trends of each sensor unit are shown below.

e SU-N300A:
When the time at least 100 times as long as the laser irradiation time is set, the
sampling cycle becomes large and waveforms obtained from the MM-L300A
become likely to be varied. (Refer to examples on the next page.)

<<Menu

(Example) Waveform resolution when the measurement time is set to 100 times

*

Laser irradiation time Measurement time Sampling cycle *
0.1 ms 10 ms 4 us
1ms 100 ms 34 s
10 ms 1s 334 us
100 ms 10s 3.334 ms
1s 100 s 33.334 ms

When the measurement time is input, the sampling cycle is calculated
automatically and displayed in the item of the sampling cycle under the

measurement time.
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(Example) When obtaining 30 shots of 1-ms laser irradiation with 3 ms, 100 ms,
and 1 s of the measurement time

Comparison of the maximum values of each laser irradiation for 30 shots

‘= WaveGraphViewer - MM-L300A Laser Weld Monitor

Waveform graph viewer | Measurement time: 3 ms
O NG Point View Avgmgemmesielect wave 1  Setting times Obtained Waveform. 30

65000 —

60000 —

55000 —

50000 —

45000 —

40000 —

2 35000—

Intensi

30000 —

25000 —

20000 —

15000 —

10000 —

5000 —

= WaveGraphViewer - MM-L300A Laser Weld Monitor

Waveform graph viewer | Measurement time: 100 ms

[ NG Point View e “messelect wave 1  Setting times Obtalned Waveform- 1 0

65000 —
60000 —
55000 —
50000 —
45000 —
40000—

g 35000

E 30000 —
25000 —
20000 —
15000 —
10000—
5000 — L IL

Dﬂr‘) 10 2 E) 40 50 80 70 0 %0 100
Time fmsec]

= WaveGraphViewer - MM-L300A Laser Weld Monitor

Waveform graph viewer | Measurement time: 1 s

[ NG Point View feengs tImESselect wave 1  Setting times Obtained Waveform. 1
65000 —
60000 —
55000 —
50000 —
45000 —
40000 —
% 35000 —
E 30000 —
25000—
20000 —
15000 —
ol Measurement time: 1 s
] Obtained waveform: 1
D‘\‘) D‘] D.‘Z 0‘3 0‘4 D.‘S 0.6 07 08 0.9 1
Time [sec]
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Measurement time . Max. Average Min. Standard
. Resolution .
(Waveform resolution) value value value deviation
3 ms (1 ps) High 56569 49289.73 39603 3706.12
100 ms (334 ps) ? 56736 46995.93 38241 4558.27
15 (33.334 ms) Low 53922 38591.43 27118 6375.41
e SG-N300A:

Same as the SU-N300A, when the time at least 100 times as long as the laser
irradiation time is set, the sampling cycle becomes large and waveforms
obtained from the MIM-L300A become likely to be varied. However, is more

affected by spatter than the SU-N300A. (Refer to examples below.)

(Example) When obtaining 27 shots of 1-ms laser irradiation with 3 ms and 500 ms
of the measurement time

Comparison of the maximum values of each laser irradiation for 27 shots

= WaveGraphViewer - MM-L300A Laser Weld Monitor

Measurement time: 3 ms
Obtained waveform: 27

BEI5081-7

BUEIEE

[ NGiRA > MR BRI 1 SEEE 1

65000—

60000—

55000 —

50000—

45000—

40000—

35000—

SEE

B3 [mseq]

— WaveGraphViewer - MM-L300A Laser Weld Monitor (1001

Measurement time: 500 ms
Obtained waveform: 27

R 5IC1—7
BRFSES

[7] NG bR ERRH 1 FEDE 1

65000 —
60000 —
55000 —
50000 —
45000 —
40000 —
35000 —
30000 —
25000 —
20000 —

15000

10000

5000
0—

I ' | ' ! i 1 I |
0 50 100 150 200 250 300 350 400 450 500
B3 [maed]

When the measurement time is changed, a confirmation dialog “Clear the
graph?” appears.

To clear the graph, click [OK]. The measurement time is changed. When
[Cancel] is clicked, the dialog closes without changing the measurement time.
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Set other items such as comments and parameters accordingly.
For how to set, refer to each item in 6. How to Operate the PC Software.

= Condition Configuration - MM-L300A Laser Weld Monitor - o X
Condition Configuration Window
+ ® Ratio setting O Direct setting Average v
65000
Condition Number 60000
55000
00 50000
Unit ID i
00001 2 400001
: ‘@ 35000
st
£ 30000+
300 msec =
ampling Freq: 100 usec 200004
Data Points: 3000
Comment 15000+
| ‘ 10000
5000
Set Condition » )
Upper Limit[%] 0 30 60 90 120 150 180 210 240 270 300
* 2 Time [msec]
Threshald
(-100~100)
L Limiton] ot dig 0.3 Edit Start Point 0.0 msec +
+
e dig 0.3 Edit End Point 300.0 meee T
(-100~100) e This is a new condition. Input comments.
7) After completing setting, click the [File Save] button to save the setting

condition in the personal computer.
After saving, click the [Back] button to return to the Condition Configuration

List.
== Condition Configuration - MIM-L300A Laser Weld Monitor — a x
Condition Configuration Window
+ ® Ratio setting O Direct setting Average ki
65000+
Condition Number 50000
00 55000+
: 50000
Unit ID 45000
40000
00001 .
Measurement Time Z. 500
£ 30000+
300 msec - =i |
Sampling Freq: 100 usec 20000
Data Points: 3000
Comment 15000
| ‘ 10000+
5000
Set Condition » 0
Upper Limit[%] 5 0 a0 60 90 120 150 130 210 240 270 300
Time [msec]
Threshold
(-100~100) -
= dig 0.3 Edit Start Point 0.0
Lower Limit[%] 9 b meees L
+
— | dig 0.3 Edit End Point 300.0 msec | T
(-100~100) = This is @ new condition. Input comments.

7.

Basic Operation

7-5




8) Click the [All Data Translate] button to transfer the setting condition to the
MM-L300A.
After transferring, click the [Menu] button to return to the Menu Window.

*e= Select Condition Number - MM-L300A Laser Weld Monitor - m] X

Condition Number

00

Unit ID

00001

Condition Select Window

Comment

Condition 00

9) Click the [Maintenance] button on the Menu Window.

<<Menu _l _l E E
- m] x

fem Menu - MM-L300A Laser Weld Monitor

QOmAaDA MM-L300A Laser Weld Monitor

Condition Number

00

O Local mode

® Remote mode

Unit ID

00001

Software Version

PC : |VD0-01F FPGA : V00-01B
CPU : |V00-01D SENSOR :  |0000
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10) Click the [Guide ON] button on the Maintenance Window and check that the
guide light (green light) is emitted from the SU-N300A.
Adjust the SU-N300A externally or coaxially so that the center of the guide
light and the center of the measurement point align.
After adjustment, fix it so as not to be moved and click the [Guide OFF] button
to turn off the guide light.

*  For the SG-N300A, the guide light is not turned on. Calculate the
irradiation range by referring to “Measurement range of the light-receiving
unit” in the outline drawings.

‘== Maintenance - MM-L300A Laser Weld Monitor - [m] x

Maintenance Window

mlLanguage mMode = Simulate Data Inuput Signal
®English O HAFY  ® Administrator O Data Input Condition No. 0bit | Pin 02
O BA%E O Operator O Data Output
Line Color/Line Width Condition No. 1bit | Pin 03
Average  Upperlimit  Lowerlimit Threshold Normal Line Abnormal Line Conditi No. 2bit Pin 04 m
ondition No. 2bi in -
IEBLK | v vHEF*UR VHEELU V|ERED V]
Thin ~ || Thin ~ || Thin ~ | Thin ~| | Thin ~ || Thin R Condition No. 3bit Pin 05
m System Parameter Condition No. 4bit Pin 06 OFF
gg:}tal (0.0001~1.9999) |1.0000 | Condition No. 5bit | Pin 07 OFF
Offset  (-32767~32767) |0 | RESET Pin 10 OFF
Trigger (0~65535) |65535 | Data Output Signal

Pulse Width 250psec x [1~100]

Trigger Mode ® Internal O External i}
READY Pin 11 Level ~
UnitID  (ooooi~6ss35) (00001
| | ERROR Pin 12 Level ~
Storage destination [c:¥Miyachi¥MM_L300A% |- - -
Monitor Normal Pin 13 Level -
IP Address : : : Monitor Error Pin 14 OFF  |||Level v
Startup mode e :
" urren
® Normal O Waveform acquisition External Setting Time Sfror Tnfo pata backup
Set System Change . Counter CPU
<< Menu Parameter Password Burda el Reset Update

11) Set the Trigger Mode of the System Parameter either to [Internal] or
[Externall.

¢ Internal
Set the Trigger of the System Parameter.
Since the initial value is 65535, set a value as low as possible so that waveforms
will not be continuously obtained due to external noise. (1000 or less is
recommended.)
When the TRIGGER lamp of the display panel on the front lights up even though
the laser is not emitted, waveforms are obtained due to noise. Set the set value
of the Trigger higher.
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f== Maintenance - MM-L300A Laser Weld Monitor - [m] X

Maintenance Window

mLanguage mMode m Simulate Data Inuput Signal
® English O B @ Administrator [ Data Input Condition No. Obit | Pin 02
O BFsE O Operator O Data Output
Line Color/Line Width Condition No. 1bit | Pin 03 OFF
Average  Upperlimit  Lowerlimit Threshold Normal Line Abnormal Line Condition No. 2bit Pin 04
ondition No. 2bi in
[ | e S o TR L
Thin ~ || Thin ~ | | Thin ~| | Thin ~| | Thin ~ | | Thin ~ Condition No. 3bit Pin 05 OFF
m System Parameter Condition No. 4bit | Pin 06
DI0Ital (5. 0001-1.5999) |1.0000 | Condition No. 5bit | Pin07 | OFF |
Offset  (-32767~32767) |0 RESET Pin 10 OFF
i i~ 1000 I Data Output Signal
Trigger  (o~sss25) | P 9 Pulse Width 250usec x [1~100]
Trigger Mode @® Internall O External i
READY Pin 11 Level v
UnitID  (00001~65535) |00001 |
ERROR Pin 12 OFF ez =
Storage destination  [C:¥Miyachi¥MM_L300A¥ I ) -
Monitor Normal Pin 13 OFF Level
IP Address . . . Monitor Error Pin 14 OFF Level -~

Startup mode

<<venu |G BEEN S SN RN
e External

From the TRIGGER connector on the rear of the MM-L300A, connect the
external trigger signal. (Refer to 9. Interface.)

It is not necessary to set the Trigger of the System Parameter.

Also, when using the external trigger unit, select [External].

‘== Maintenance - MM-L300A Laser Weld Monitor - [m] x

Maintenance Window

mlLanguage mMode mSimulate Data Inuput Signal
® English O B#HY @ Administrator O Data Input Condition No. Obit | Pin 02 | OFF ‘
O B#3E O Operator 0 Data Output
Line Color/Line Width Condition No. 1bit | Pin 03 OFF
Average Upper limit  Lower limit  Threshold MNormal Line Abnormal Line Conditi No. 2bit Pin 04 orr
ondition No. 2bi in
IEBLK | v vHEPUR VHEBLU V|ERED V]
Thin ~ || Thin ~ | Thin ~ || Thin ~ || Thin ~ | Thin ~ Condition No. 3bit Pin 05 | OFF ‘
B System Parameter Condition No. 4bit | Pin 06 OFF
g;gi:]tal (0.0001~1.9999) |1.0000 | Condition No. 5bit | Pin 07 OFF
Offset  (-32767~32767) |0 | RESET Pin 10 | OFF ‘
i - 65535 Data Output Signal
Trigger  (0~65535) | | put =g Pulse Width 250psec x [1~100]
Trigger Mode O Internal I@ Externall i}
READY Pin 11 Level ~
UnitID  (00001~65535) |00001 |
ERROR Pin 12 OFF Level ~
Storage destination [c:¥Miyachi¥MM_L300A% |- - -
Monitor Normal Pin 13 OFF Level -
IP Address : : : Monitor Error Pin 14 OFF  |||Level v

Startup mode

® Normal O Waveform acquisition

<svenu [EEEN BEEN SN SN A
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12) After completing setting, click the [Set System Parameter] button to transfer
the set value to the MM-L300A.
At this time, keep the initial values; the Digital Gain is 1.0000 and the Offset is
0. (Refer to 12. (5) About the SU-N300A/SG-N300A.)

fw= Maintenance - MM-L300A Laser Weld Monitor — m] x

Maintenance Window

mlanguage mMode m Simulate Data Inuput Signal
@ English O EMEh @® Administrator [ Data Input Condition No. 0bit | Pin 02
O B%E O Operator U Data Output
Line Color/Line Width Condition No. 1bit | Pin 03
Average  Upperlimit  Lowerlimit Threshold Normal Line Abnormal Line Conditi No. 2bit
ondition No. 2bi Pin 04 OFF
e L L PR v e
Thin ~ || Thin ~ || Thin ~ | Thin ~| | Thin ~ || Thin 4 Condition No. 3bit Pin 05
m System Parameter Condition No. 4bit | Pin 06 OFF
8526' (0.0001~1.5309) |1.0000 | Condition No. Sbit | Pin07 ||  OFF
Offset  (-32767~32767) |0 | RESET Pin 10 OFF
i - 1000 Data Output Signal
Trigger  (0~65535) | | | P g Pulse Width 250upsec x [1~100]
Trigger Mode @® Internal O External i
READY Pin 11 Level ~
UnitID  {00001~65535) |00001 |
ERROR Pin 12 OFF Level v
Storage destination |C:¥Miyachi¥MM7L300A¥ ‘ - i )
Monitor Normal Pin 13 Level

IP Address . . . Monitor Error Pin 14 OFF Level -

Startup mode

o Set Current
. External Settin, Error Info Data backuy
® Normal O Waveform acquisition g Time 2
Set System Change - Counter CPU
<< M enu Parameter Password Erala el Reset Update
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. _MM-L300A
2) Obtaining Waveforms

This section describes how to obtain waveforms with the MM-L300A whose conditions
are set.

f A\ CAUTION

o Take care of laser when performing operation.

¢ Read cautions for each item in the operation manual carefully to
use the instrument properly.

1) Click the [Acquire Wave Data] button on the Menu Window.

fem Menu - MM-L300A Laser Weld Monitor — a x

QOmAaDA MM-L300A Laser Weld Monitor

-\—

Condition Number

00 —
= —\
“oocor G

Software Version

PC : |VD0-01F FPGA : V00-01B
CPU : |V00-01D SENSOR :  |0000
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2) Click the [Start data receive] button on the Acquire Wave Data Window.

When measurement waveforms are saved in the memory of the MM-L300A,
they are transferred to the personal computer. (Refer to 6. (4) Acquire Wave

Data Window.)
te= WaveData - MM-L300A Laser Weld Monitor - 0 X
Acquire Wave Data Window
Condition Num Unit ID Used Memory Area 0 / 20000
00 00001
Latest Wave
Save Folder
Ave : Max Min :
(C:¥Miyachi¥MM_L300A¥00001¥Loc 65000 &
60000-
TOTAL 0 |
NG 0 50000 -
TIME 00000 : 00 : 00 45000
5 40000 -
*é 35000
2 30000~
Status 25000 -
20000
Ready 15000 —
10000
o5 5000~
el e
0 03 06 0.9 12 15 18 21 24 2 3
Time [msec)
<<Menu _
3) Emit a laser with a data receiving state and perform measurement with the

MM-L300A.

Since it is desirable that the waveform intensity is near the maximum value
(around 50,000 is recommended), when the waveform cannot be obtained or
the maximum value is significantly lower than 50,000, perform setting of the
MM-L300A again referring to 12. (1) Troubleshooting.

After obtaining data, click the [Stop data receive] button to finish the
measurement of the MM-L300A.

Click the [Menu] button to return to the Menu Window.

== WaveData - MM-L300A Laser Weld Moniter

|C:¥Miyachi¥MM_L300A¥00001¥Log|

TOTAL ]
NG 0
TIME 00000 : 00 : 19

Status

Busy

—'\»E

Ave :
65000~
60000~

14701 Max : 59593 Min : 0]

55000~
50000 -
45000~
40000
35000~

Intensity

30000~
25000
20000~
15000~
10000~

5000

0 "
24

i
21

. !
15 18
Time Lmsec]

i i 1 i
0 03 06 09 12 2. 3

= = X
Acquire Wave Data Window
Condition Num Unit ID Used Memory Area 0/ 20000
00 00001
e Latest Wave 2018/08/22 11:57:05.230.025

Normal Wave
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3) Setting Quality Judgments

This section describes how to make quality judgments with the MM-L300A.

/\ CAUTION

e Take care of laser when performing operation.

e Read cautions for each item in the operation manual carefully to
use the instrument properly.

1) Measures a good product processing and a defective product processing with
the MM-L300A.
Compare normal waveforms and abnormal waveforms obtained with the
MM-L300A and check a tendency of the differences between them. (The

intensity is overall high or low, the intensity becomes high only when the
spatter is generated, etc.)

(Example) Abnormal judgment by waveform measured with the same setting
condition

== WaveGraphViewer - MM-L300A Laser Weld Monitor
Waveform graph viewer

mes
Select wave 1 Setting times

Average ti
O NG Point View

65000 —

60000 —

55000 —

Defective product has
high intensity in the heat
dissipation part.

50000 —

45000 —

40000 —

z 35000 —

& 30000 —

Defective
product

25000 —

20000 —

15000 —

Good

] \
: | product | | ‘

' 1 i
0 03 06 08 12 15 18

7. Basic Operation

7-12



2) Obtain sample waveforms several times with the same processing conditions
of a good product as Step 1 and setting conditions of the MM-L300A.
The larger the number of sample waveforms is, the more stable data is.

(Example) Measuring waveforms with processing conditions of a good product 10

times
== WaveGraphViewer - MM-L200A Laser Weld Meniter 2o x
Waveform graph viewer
Average times
[ NG Point View Selectwave 1 Setting times

65000 —

60000 —

55000 —
50000 —

45000 —

‘\\ i
40000 — ‘o ¥
it f
§ 35000— ‘\w,(}‘
= 30000— ‘\,d-' s
'
v
25000—{f)

20000——f
!

150003
N
10000—
4 ) g
o) i
5000 —
————
S
R p—
01— . | , | . , | : ———— |
0 03 06 09 12 15 18 21 24 27 3
Time [msec]

3) Return to the Menu Window and select the condition number set when the
sample waveform is obtained to display the Condition Configuration Window.
(Refer to 7. (1) Setting Conditions.)

4) Click the [Waveform Calculation] button and select all sample waveforms of
multiple times obtained in Step 2.
After selection, clicking the [Calculate] button displays the reference
waveform of the selected sample waveform and at the same time returns to
the Acquire Wave Data Window.
When the measurement waveform is not displayed, click the [Filter] button to
check that the condition is proper. (Refer to 6. (7) ® Filter.)

== WaveBrowser - MM-L300A Laser Weld Monitor — x
Basis Waveform Calculation Window
Wave Output Filter Average times Calculate
e i _— Select wave
Start 2018/08/21 19:42:00 :
Graph Csv out End |2018/08/21 19:50:59 Filter o Calculate
Setting times
|:| Display only selected wave. 1
Select Al ~ [The number of waveform data selected(10) || 1‘ - 00010/ 00010
Selected Number Date Condition Status Measure Maximum  Minimum frxﬁ;asge Integration
B 5 ow0oaiiseens ois 0 Nomel w0 G 0 1 w0 |
2 2018/08/21 19:42:21 . 392 067 0 Normal 3000 58528 o i 44136411
3 2018/08/21 19:42:22 . 680 115 0 Normal 3000 62701 o 1 46157849
4 2018/08/21 19:42:23 . 980 581 0 Normal 3000 59144 o 1 45997833
5 2018/08/21 19:42:25 . 832 948 0 Normal 3000 50341 o 1 41753359
6 2018/08/21 19:42:27 . 490 739 0 Normal 3000 53686 o i 45582204
7 2018/08/21 19:42:28 . 983 696 0 Normal 3000 57986 o ik 42837956
8 2018/08/21 19:42:30 . 480 724 0 Normal 3000 55231 [t} ik 42876526
9 2018/08/21 19:42:31 . 953 809 0 Normal 3000 56260 [t} 1 46188808
10 2018/08/21 19:42:33 . 770 532 0 Normal 3000 57602 o i 44149183
< >
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5) Referring to the reference waveform, create the waveform condition so that a
tendency checked in Step 1 is judged as abnormal in the reference waveform
setting of the MM-L300A. (Refer to 6. (6) to (9).)

(Example) When making judgment in the heat dissipation part after laser end (1.1
to 2.0 ms)

Ratio setting (2% setting)

== Condition Configuration - MM-L200A Laser Weld Monitor - [m] X
Condition Configuration Window
+ @® Ratio setting O Dpirect setting Average g
65000
Condition Number 60000—
00 55000 —
: 50000
Unit ID 45000
40000—
O OOO 1 é‘ 35000
Measurement Time g il
£ 30000 —
WESE = 25000
Sampling Freq: 1 usec 20000 —
Data Points: 3000
Comment 15000
|CondEtion 00 ‘ L \
5000
Set Condition » 0 —
Upper Limit[%] 3 0 03 06 09 12 15 18 21 24 27 3
Time [msec]
Threshold
(-100~100) - [o]
= dig 0.003 Edit Start Point 1.098
Lower Limit[%] 9 RanaLtian meees |
+ 8
— | dig 0.003 Edit End Point 1.998 msec |t
(-100~100) i ! Edit this condition and transfer to the controller.

Integral setting (2% setting for the average value)

== |ntegral Setting - MM-L300A Laser Weld Monitor - a !

Integral Configuration Window

Start End

Section  [cec]  [meecl

Upper Lowear 65000~
60000 —
55000 —
50000 —
45000 —
40000 -
35000 —
30000
Secd (0000|0000 O 0 ol
20000 -
15000 —
10000 —

5000—-

Calculate mode 0= J v v v T T T i | !
Secl 0 03 06 09 1.2 i5 18 21 24 27 3
Average ~

Time Lmsec]

1100 12,000

Sec? 0000 0.000 0 0

Intensity

Upper
- — | dig 0.001 Start Point 1.100 msec | 4
Lower G
x| o8l <[ 4,079,814 , ,
— | dig 0.001 End Point 2.000 msec | 4
_set
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6) After creating conditions, save them in the personal computer and transfer

them to the MM-L300A.

Just like Step 1, perform a good product processing and a defective product
processing with the set condition number and check if a judgment is made as

desired with the MM-L300A. If a judgment is not made as desired, perform
adjustments in Steps 1 to 5 again.

Good product

== WaveData - MM-L300A Laser Weld Monitor

= m] x
Acquire Wave Data Window
Condition Num Unit ID Used Memory Area 0 / 20000
00 00001
Latest Wave 2018/08/21 19:57:51.761.296
Save Folder
Ave : 14701 Max : 59593 Min : 0
[C:¥Miyachi¥MM_L300A¥00001¥Log £5000~

60000~
TOTAL

1 55000 -
NG _ 0 50000 -
TIME 00000 :00: 12 45000
40000

&
& 35000

§
£ 30000

Status

25000 -
B u Sy 20000 —

15000 -
10000 -

T s [

Normal Wave

T
24

i
21

| | ]
12 15 18
Time Lmsec]

i i 1
0 03 06 08 27 3

Defective product

== WaveData - MM-L300A Laser Weld Monitor

= a X
Acquire Wave Data Window
Condition Num Unit ID Used Memory Area 0 / 20000
00 00001
Latest Wave 2018/08/21 19:58:18.893.416
Save Folder
Ave : 14803 Max : 57580 Min: 0
C:¥Miyachi¥MM_L300A¥00001¥Lo 65000~
T 60000 —
TOTAL 2 o |
NG 1 50000 —
TIME 00000 : 01 : 09

45000 -
40000 -
35000 -
30000 -

Intensity

Status

Busy

e

i m—
i ' i

12 15 18

Time Lmsec]
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8. Measurement Data

1) Storing Data

The following data (up to 20,000) is stored into the memory built in the MM-L300A.

Data that can be stored

Date, Time

Condition No.

Judgment result

Waveform data (divided into 3000 max.)

8. Measurement Data
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. _MM-L300A
2) Conditions for Obtaining Waveform

' 1s L
Trig‘ger Trigger Trigger Trigger Trigger i
n—1 n !
\ \ 4 y y \ |
1
1
1
------ h
1
1
: »
> > > > > |
I t 1 1 t 1 1 t 1 1 t 1 1 t 1 I
P P ———p
| 1 1 1 1 1 Time
T T T - T

t: Waveform length (measurement time of condition setting)
T: Trigger cycle of obtaining waveform
n: Number of waveforms per second

(1) When conditions are not switched between laser weldings

t: Waveform length (measurement time of condition setting)
T: Trigger cycle of obtaining waveform
n: Number of waveforms per second

Quality judgment condition: T-t=500u s

=

@ Relation between number of waveforms per second (trigger cycle of obtaining waveform: T)
and waveform length (measurement time of condition setting: t)

Number of waveforms per second: n
( Trigger cycle of obtaining waveform: T)
1 250 333 500 1000
(1s) (4ms) (3ms) (2ms) (1ms)

T fous | O O O O ©
2 0 O O O O
2| 100us (@) @) @) ®) @)
S 2 @) @) ©) ©) @) O: Can be judged
£ 500us O O O O O X : Cannot be judged
L o) o) o) o) x

o 1ms (@) @) @) @) X
I 0 o) ) o) x

5| _1.5ms @) @) @) @) X
5[ @) @) @) x x

2| _25ms @) @) o X X
E 2 O O X X X
+]_3.5ms @) @) X X X
8 2 [@) X X X X
£1.999.5ms (@) X X X X
E 2 X X X X X
2 1s X X X X X
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(2) When conditions are switched between laser weldings

t: Waveform length (measurement time of condition setting)
T: Trigger cycle of obtaining waveform
n: Number of waveforms per second

Quality judgment condition: T-t=5.5ms

e

@ Relation between number of waveforms per second (trigger cycle of obtaining waveform: T)
and waveform length (measurement time of condition setting: t)

Number of waveforms per second: n
( Trigger cycle of obtaining waveform: T)
1 10 100 166 200
(1s) (100ms) | (10ms) (6ms) (5ms)

T[10us | O O O O X
H O O O O x

o[ 100us O @) @) @) X
é ! @) @) @) @) X O: Can be judged
£ 500us @) @) @) @) X X : Cannot be judged
o d @) O @) X X

é 1ms (@) (@) O X X
5 2 O O @) X X
5| 45ms (@) O O X X

5 d O @) X X X

% 10ms (@) O X X X
E d @) (@) X X X
£ 94.5ms @) (@) X X X
H 2 O X X X X

§ 994.5ms (@) X X X X
° : X X X X X
2 1s X X X X X
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9. Interface
1) Inputs/Outputs

Using the interface that is provided as standard allows you to select measurement
condition of the MM-L300A, check quality judgment results, and collect measurement

data, etc.
Connected device Connector name in Remarks
use

Personal computer, etc. LAN Category 7 or more
External device .
(device to control the welding process) EXT.IIO D-Sub 15pin
External device
(device to output trigger, etc.) TRIGGER
Oscilloscope, etc. ANALOG OUT
External network communication ANYBUS EtherNet/IP (option)
MM-L300A POWER External trigger unit (option)
Oscilloscope, external device, etc. MEASURE External trigger unit (option)

//_ EXTI/O @ SENSOR TRIGGER ANALOG OUT @ AS P &

@ OOODO OQOOOQQ @

T 5) V(@) 4)
@ ] Pz (5) AC90-250V 50/60Hz (@—:
© . POWER WEASUER
O
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. Mmi300A

(1) EXT. /O

This is an interface connector (D-Sub 15-pin, female) to make a connection with the

external control unit.
EXTI/O o

8 7 6 5 4 3 2 1

00000000
0000000

15 14 13 12 11 10 9

Pin No. Description

1 +24V OUT (+24V (out))
Power supply for external input signals. This pin is exclusively used for the
MM-L300A. Do not use it for any other purpose.

Condition 0 (in) Select a registered condition number by combining condition
Condition 1 (in) signal inputs 0, 1, 2, 3, 4, and 5.
Condition 2 (in) For how to select a condition number, refer to the table on the

(
(

next page.
Condition 3 (in)
Condition 4 (in)
Condition 5 (in)
OV OUT (GND)
Power supply for external input signals. This pin is exclusively used for the
MM-L300A. Do not use it for any other purpose.
9 IN COM
IN COM. This pin is exclusively used for the MM-L300A. Do not use it for any
other purpose.
10 RESET signal (RESET (in))
If trouble arises, an alarm is activated. When the cause of trouble has been

eliminated and the circuit between RESET and IN COM is closed, the alarm will be
canceled.

11 READY signal (READY (out))

When the MM-L300A is ready to measure, the circuit between READY and OUT
COM is closed internally.

12 ERROR signal (ERROR (out))

When the MM-L300A is in an error state, the circuit between ERROR and OUT
COM is closed internally.

13 OK signal (OK (out))

When the measurement result is normal, the circuit between OK and OUT COM is
closed internally.

14 NG signal (NG (out))

When the measurement result is abnormal, the circuit between NG and OUT COM
is closed internally.

15 OUT COM

OUT COM. This pin is exclusively used for the MM-L300A. Do not use it for any
other purpose.

O |IN[OOjOg |~ |WIN
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Condition Number Selection
Set "Condition Number" by combining pin No.2 to pin No.7 (condition signals
0,1, 2, 3,4, and 5) inputs.

Signal

Condition5 Condition4 Condition3 Condition2 Condition1 Condition0

[e=] EN] [=>] (4] B-N [JV] |\ V) Bl [eo)

Condition Number

9. Interface
9-3




(2) SENSOR

This is a connector (20-pin) to make a connection with the SU-N300A/SG-N300A.
This connector can send the signal detected by the SU-N300A/SG-N300A to the
MM-L300A.

Do not connect a cable other than the dedicated cable.

(3) TRIGGER

By inputting the external trigger signal to the MM-L300A, can be measured in an
arbitrary timing.
MEASURE is the signal during obtaining data. Refer to (4) Timing Chart.

TRIGGER

Pin No. Description

1 +24V OUT (+24V (out))

Power supply for external input signals. This pin is exclusively used for the
MM-L300A. Do not use it for any other purpose.

2 External trigger input signal (EXT TRG+ (in))

When the circuit between EXT TRGs is closed, the MM-L300A starts
measurement. 24 V is input.

3 External trigger input signal (EXT TRG- (in))

When the circuit between EXT TRGs is closed, the MM-L300A starts
measurement. 0 V is input.

4 0V OUT (GND)

GND for external input signals. This pin is exclusively used for the MM-L300A. Do
not use it for any other purpose.

5 Measuring signal (MEASURE OUT+ (out))
When the MM-L300A is measuring waveforms, the circuit between MEASURE
OUTs is closed internally.

6 Measuring signal (MEASURE OUT- (out))
When the MM-L300A is measuring waveforms, the circuit between MEASURE
OUTs is closed internally.

9. Interface
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(4) ANALOG OUT

This connector can output an analog signal with 0 to 5 V.

ANALOG OUT

Pin No. Description
1 0-5V OUT (ANALOG OUT+ (out))
The value which an incident light is converted into voltage is output.
2 Analog GND (ANALOG OUT- (out))
When measuring pin No.1, connect to the GND on the measuring side.
3 Unused
Do not connect anything.
4 Unused
Do not connect anything.

(5) LAN

This is a connector to make a connection with a personal computer.
This connector can output the data and waveform data measured by the
MM-L300A.

(6) POWER

This is a connector to make a connection with the MM-L300A (6-pin).

By connecting it to the TRIGGER connector of the MM-L300A with the attached
external trigger unit connecting harness, the power can be supplied and the external
trigger signal can be input.

* Since this unit uses the TRIGGER connector of the MM-L300A, pin Nos. 5 and 6
of the TRIGGER connector of the MM-L300A are disabled. When using the
MEASURE signal, use pin Nos. 7 and 8 of the MEASURE connector (10-pin).

9. Interface
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(7) MEASURE

This is an interface connector with the external control device.

MEASURE
8 1

Pin No. Description
1 0-5V OUT (ANALOG OUT+ (out))
The value which an incident light is converted into voltage is output.
2 Analog GND (ANALOG OUT- (out))
When measuring pin No.1, connect to the GND on the measuring side.
3 Unused
Do not connect anything.
4 0-10V input (TRRIGER_IN+(in))

When 10 V is input, a measurement of the MM-L300A can be started at an
arbitrary timing.

5 Analog GND (TRRIGER_IN-(in))

When inputting voltage to pin No.4, connect to the GND on the measuring side.
6 Unused

Do not connect anything.
7 Measuring signal (MEASURE OUT+ (out))

When the MM-L300A is measuring waveforms, the circuit between MEASURE
OUTs is closed internally.

This is the same signal as pin No. 5 (MEASURE OUT+) of the TRIGGER connector
on the MM-L300A.

8 Measuring signal (MEASURE OUT- (out))

When the MM-L300A is measuring waveforms, the circuit between MEASURE
OUTs is closed internally.

This is the same signal as pin No. 6 (MEASURE OUT-) of the TRIGGER connector
on the MM-L300A.

9 Unused
Do not connect anything.
10 Unused

Do not connect anything.

9. Interface
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(3) Example Connections of External Input/Output
SIEEIR

(1) When connected to an external power source

Inside of the laser

EXT +24V

EXT.I/0: 1

TRIGGER: 1

@ Input circuit
FODM2705 4.7k

} %—\/\/\/\——| EXT1/0: 277,10
<
<

P
NPN | NP

L EXT1/0:9 NPN £

FODM2705 4.7k

A _ 4 +
TRIGGER 2 L T . 24VDC L " 24vDC
*1 H *1
| TRIGGER: 3

*1 The polarity may be
positive or negative.

@ Output circuit
TLP176G

EXT1/0: 11714

7 a1
TRIGGER: 5 | Load |
- i — +
L T T 2avpe
%2
EXT1/0- 15

TRIGGER: 6 *2 30VDC or less,
load current 0.1A or less

EXT.I/0: 8
TRIGGER: 4

EXT oV
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(2) When using a contact signal

Inside of the laser

EXT +24V

EXT.1/0: 1

TRIGGER: 1

@ Input circuit
FODM2705 4.7k

F—/\W———] ExT1/0: 27,10 o
et
W

4.7k

—| EXTI1/0: 9 —
FODM2705 4.7k
TRIGGER: 2 o
. : | TRIGGER: 3 -
@ Output circuit
TLP176G ]
EXTI/0: 11714 W
} TRIGGER: 5 [ =°ad |
EXT1/0: 15
—e
TRIGGER: 6
EXTI1/0: 8 .
TRIGGER: 4

EXT OV
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(3) When connected to an internal power source and using an open-collector signal

Inside of the laser

EXT +24V

EXT.1/0: 1

TRIGGER: 1

@ Input circuit
FODM2705 4.7k

}1 %—\/\N\—»—| EXT1/0: 277,10
<
<

WA
4.7k 21_

—| EXTI/O: 9

FODM2705 4.7k

TRIGGER: 2
::212% 4.7k

TRIGGER: 3

@ Output circuit

TLP176G e )_
EXTI/0: 11714
}z TRIGGER: 5 - 1

EXTI1/0: 15

TRIGGER: 6

EXT.1/0: 8
TRIGGER: 4

EXT 0OV

9. Interface
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(4) When connected to the external trigger unit (option)

Inside of the laser

@Input circuit

When connected to a contact signal and an external power
source

UPC4074G2-A 220

MEASURE: 4

* 10VDC *1

| MEASURE: 5

*1 Do not input over 10VDC.

Load current 10mA or less

Analog GND 0V

@ Output circuit

When connected to an external power source

TLP176G

Load

} | MEASURE: 7

N
- T _ 24VDC
*2

MEASURE: 8

*2 30VDC or less,
load current 0.1A or less

9. Interface
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. _MM-L300A
4) Timing Chart

An example of timing chart for the case where the power supply of the MM-L300A is
turned on, measurement by laser processing is performed and judgment is made is
shown below.

In each timing chart, the equipment operation is represented on the axis of ordinates and
the lapse of time is represented on the axis of abscissas to show the change status
based on changes with the lapse of time at each operation and the time required for a
certain operation.

(1) From turning on the power supply to the ready status (common)

The following diagram shows the lapse of time in the case where the power supply
of the MM-L300A is turned on and measurement becomes ready.

<Normal>

Power ON

Ready output

20s max.

NG output

(level output)

NG output

(pulse output)

<When the SU-N300A/SG-N300A communication error occurs>

Power ON

Ready output

>
MM-L300A and PC are on-line.

NG output
(level output)

NG output |

(pulse output)

<!
250 i s X Setting times (100 max.)

<When other errors occur>

Power ON

Ready output

»
P>

20s max.

NG output
(level output)

NG output

]
(pulse output) <«>!
250 4 s X Setting times (100 max.)

9. Interface
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(2) From the trigger input to the measurement judgment output (common)

The following diagram shows the lapse of time in the case where measurement by
the MM-L300A is performed 4 times, and the first and second measurements are
judged as OK and third and fourth measurements are judged as NG.

Internal/external I I I I I I
trigger
MM-L300A ‘ ‘ I I I I I I
measurement <

Depending on the set condition

MEASURE output _I_I__I_I_I_

< < »
< <

500 ¢ s max. Depending on the set condition

Monitor OK output I_I I_I

(pulse output) !
1250 ' s X Setting times (100 max.) *1

Monitor OK output

(level output) *2 >
450 14 s max.
Monitor OK output I I
(level output) PR

2501; s X Setting times (100 max.) *1

Monitor NG output
(level output) *2 PR
450 i s max.

*1: When the next pulse signal is output before the time of “250 us x setting times”,
this signal becomes continuous without being turned off.

*2: For the level output setting, this signal is not turned off when the same signal
remains.
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(3) When conditions are manually switched in internal trigger mode and local mode

The following diagram shows the lapse of time in the case where measurement by
laser processing is performed 3 times after the measurement condition number is
manually switched, all 3 times are judged as OK, and pulse output is made.

(*: Operation on the user side)

Meas. condition >(
switching *
Laser processing * I I I
5.5ms or more *4
Internal trigger I l I I
>
*3
MM-L300A [ | [ |
measurement > >
Depending on *4
the set condition
MEASURE output | I I I I
500 i s max. Depending on
the set condition,
Monitor OK output I I I I
(pulse output) >l

450 1 s max. 250 i s X Setting times (100 max.) *1

*3: The internal trigger is applied when the measured value obtained by emitted light
from the processing end exceeds the trigger value set in the MM-L300A.
Therefore, it varies depending on the laser condition and the workpiece material,
or set trigger value, etc.

Also, the timing cannot be matched to the laser output start due to the
specification above.

To match it, switch the mode to the external trigger mode and input the external
trigger to the MM-L300A at the same timing as the laser oscillation signal.

*4: The minimum time from measurement end to start of the MM-L300A is 1 ps.
However, at least 500 ps is required for check a correct measurement judgment
output. (Refer to 8. (2) Conditions for Obtaining Waveform.)

Specify the time from the laser end to the next laser output start considering
above.
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(4) When conditions are manually switched in external trigger mode and local mode

The following diagram shows the lapse of time in the case where the external trigger
mode is switched from conditions in (3) and the external trigger is input at the same
timing as laser oscillation

(*: Operation on the user side)

Meas. condition >(
switching *

Laser processing * I I |

5.5ms or more *4
External trigger * I I I I
MM-L300A . I I |
measurement > >

Depending on *4

the set condition

MEASURE output ‘ I I I I

<&

>
>

<
500 ¢4 s max. Depending on

the set condition

Monitor OK output I_I I_I

(pulse output)

»
>

450 (1 s max. 250 i s X Setting times (100 max.) *1
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(5) When conditions are switched by external I/O in internal trigger mode and remote
mode

Conditions are switched by external 1/0 before laser processing and condition
number is changed in the order of 0 - 3 — 15 — 63.

The following diagram shows the lapse of time in the case where measurement by
laser processing is performed 3 times, all 3 times are judged as OK, and pulse
output is made.

(*: Operation on the user side)

Condition 0 input *_l

Condition 1 input *
Y
Within 3ms *6
Condition 2 input *
<D
*5
Condition 3 input * |
Condition 4 input * |
Condition 5 input * |
Meas. condition No. 0 3 *6 X 15 XX 63

5.5ms or more *7

Laser processing * ‘ I I I

*4

A

Internal trigger I I I I I
P!
*3
MM-L300A | | [ |
measurement > >
Depending on *4
the set condition
MEASURE output | I I I I

< >
500 ' s max. Depending on

the set condition!

Monitor OK output I_I I I

(pulse output) >ie>
450 i s max. 250 i s X Setting times (100 max.) *1

*5: The measurement condition switching can be changed even while the
MM-L300A performs measurement if it is later than the MEASURE output.

*6: When the interval between Condition 0 and Condition 1 is later than 3 ms,
condition number is transmitted to the MIM-L300A in the order of 0 —» 1 — 3.
To turn on and off multiple conditions, change all conditions within 3 ms after the
condition switching start.

*7: The measurement condition switching is changed 5.5 ms after the condition
switching start.
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(6) When conditions are switched by external I/O in eternal trigger mode and remote
mode

The following diagram shows the lapse of time in the case where the external trigger
mode is switched from conditions in (5) and the external trigger is input at the same
timing as laser oscillation.

(*: Operation on the user side)

Condition 0 input *_l

Condition 1 input *
<D
Within 3ms *6
Condition 2 input *
<]
*5
Condition 3 input * |
Condition 4 input * |
Condition 5 input * |
Meas. condition No. 0 3 *6 X 15 )¢ 63

5.5ms or more *7

Laser processing * . I I I

*4

A

External trigger * I I I I
MM-L300A . | | [ |
measurement > >
Depending on *4

the set condition

MEASURE output | I I I I

&

»
'

<
500 4 s max. Depending on

the set conditioni

Monitor OK output I_I I I

(pulse output) I i

»

< (]
450 1 s max. 250/1 s X Setting times (100 max.) *1
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. MM1300A
10. JSON

JSON (JavaScript Object Notation) is a data exchange format which can save and exchange
data in an intuitive manner. It can create a web page dynamically by using JavaScript and
represent data.

The MM-L300A can obtain the waveform data in the JSON format.

1) Connection

JSON objects can be used when connecting to the LAN connector on the rear of the
MM-L300A.

- EXTI/O SENSOR TRIGGER ANALOG OUT AG INPUT A\

PT Pz AC90-250V 50/60Hz

- = = =

The communication settings such as IP address of the MM-L300A are set on the
attached PC software. Refer to 6. (10) Maintenance Window.

2) JSON Object

(1) Returning the number of waveforms saved in the MM-L300A
Input and send GET:http://___. _.__lapi/1/waves/counts.json.

(IP address of MM-L300A)

Name Data type Note

count Number Number of saved waveforms (0 to 20000)

e Sample layout of JSON object
{“count” : 20000 }

(2) Returning the waveform data of the specified number <num>

Input and send GET:http://___._ . . /api/1/waves/data.json?num=<num>.
(IP address of MM-L300A)

When 1 is specified to <num>, the last waveform. 2 returns the second from last, 3
returns the third from last, ..., and n returns the n-th from last waveform. When a
non-existent number is specified, blank list is returned.

Name Data type Note

wave-num Number Waveform serial number (0 to 255)

10. JSON
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Name Data type Note

status Number Judgment result. Number is returned as follows:
1: Normal

2: Upper limit over *

4: Lower limit over *

6: Upper and lower limits over *

0: Integral judgment error (No upper and lower
limits over. For details, refer to Integral-judge.)

* Integral judgment error may occur simultaneously.

data-points Number Number of valid data, m (0 to 3056)
skip-times Number Number of skips (0 to 255)
average-times Number Number of moving averages (1 to 255)
sampling Number Sampling cycle (0 to 4294967295 us)
date Number Waveform-recorded date and time (s resolution in
UNIX format)
integration Number Integrated value (0 to 4294967295)
min Number Minimum value (0 to 65535)
max Number Maximum value (0 to 65535)
condition Number Measured condition setting number (0 to 63)
wave-data Number array Waveform data (0 to 65535)
Number of valid data, m (3056 max.)
Integral-num ™ Number Number of partial integrated value, | (0 to 4)

Integral-judge ' Number array Judgment result of integral judgment

Array of sixteen judgment error statuses (0:
Absence of error, 1: Existence of error) in the
following order:

- Upper limit error (Area)

- Lower limit error (Area)

- Upper limit error (Amplitude)

- Lower limit error (Amplitude)

- Upper limit error (Times)

- Lower limit error (Times)

- Partial integration 1 Upper limit error
- Partial integration 1 Lower limit error

- Partial integration 3 Upper limit error

- Partial integration 3 Lower limit error
After this, fixed to reserved 0

Integral-data ™ Number array Partial integrated value (0 to 4294967295)
Number of Partial integrated value, |

*1 Returned only when the integral judgment is valid.

e Sample layout of JSON object
{

“‘wave-num” : 1,

“status” : 1,
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“data-points” : 3000,
“skip-times” : 0,
“average-times” : 1,
“sampling” : 1,

“date” : 1498529161000000,
“‘integration” : 805228545,

“‘min” : 0,
“max” : 65535,
“condition” : 63,
“wave-data” : [65535, 65535, ......... , 65535]
NG %
Y

Number of valid data (data-points), m
“Integral-num” : 3,

“Integral-judge” : [0, 1,0, 0,0,0,0,0,0,1,0,0,0,0,0, 0],
“Integral-data” : [12345, 23153, 0]

H_/

} Number of partial integration (Integral-num), |

(3) Returning the total number of waveforms obtained from the start of the
MM-L300A

Input and send GET:http:// . . . /api/1/waves/total.json.

(IP address of MM-L300A)

This value is not reset by [Counter Reset] on the PC software.

Name Data type Note

total-count Number Total number of waveforms from the start of the

MM-L300A (0 to 18446744073709551615)

e Sample layout of JSON object
{*total-count” : 20000 }

10. JSON
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11. EtherNet/IP

The MM-L300A optionally supports EtherNet/IP and can participate in the EtherNet/IP
network as an adapter (server).

By connecting to a scanner (client) device such as PLC and EtherNet/IP network, you
can obtain data from the MM-L300A and change settings.

Access the MM-L300A

The MM-L300A works as an adapter (server) device on the EtherNet/IP network.
The MM-L300A cannot start the request. A scanner (client) device starts the request
for the MM-L300A.

Regarding request, there are two types of message:
¢ Explicit message:
Used for accessing the MM-L300A only when required and transmitting data.

¢ Implicit message:
Periodically transmits the MM-L300A'’s data specified in advance.

*  For detail specifications of EtherNet/IP, refer to the information issued by ODVA,

Inc.
*  The MM-L300A supports EtherNet/IP by using Anybus CompactCom 40
EtherNet/IP of HMS Industrial Networks AB.

Trademark

e EtherNet/IP™ is a trademark of ODVA, Inc.
¢ Anybus® is a registered trademark of HMS Industrial Network AB.

11. EtherNet/IP
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. _MM-L300A |
2) Network Connection

ANYBUS connector installation

1) Remove two screws at the front of the ANYBUS connector with the attached
L-type wrench.
Then, remove the cover marked “EtherNet/IP.”
This cover is not used when ANYBUS is installed.

2) Insert the attached ANYBUS cover where the cover was present.
Then, temporarily tighten the screws with the screws removed in Step 1.

3) Turn OFF the MM-L300A.
Inserting the ANYBUS connector without turning OFF the MM-L300A may
result in malfunction.

4) Remove the cover and the M3 screw attached at the ANYBUS on the rear of
the MM-L300A with a screwdriver.

11. EtherNet/IP
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5) Insert the ANYBUS connector where the ANYBUS slot cover was present
and lock the ANYBUS connector by tightening two screws with the L-type
wrench attached to the ANYBUS connector.

6) Turn ON the MM-L300A.
Confirm that the Module Status (MS) LED flashes in green after a while and
the connector becomes in an idle state.
If the LED does not light up normally, perform Step 5. It may a contact failure
of the connector.

Cable connection with the MM-L300A

Install the EtherNet port to connect to a network by EtherNet/IP (option). Connect the
LAN cable (option) to the EtherNet port. For how to use EtherNet/IP, consult us.

*

The LAN connector does not support EtherNet/IP.

4

EXTI/O
© (5555%) ©
ANYBUS
NS

1]}
@? R
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MM-L300A setting

The default TCP/IP setting of the ANYBUS connector of the MM-L300A is DHCP

(Dynamic Host Configuration Protocol). Automatically obtained from the DHCP
server.

The DHCP setting can be disabled. The MM-L300A uses Anybus CompactCom 40
EtherNet/IP of HMS Industrial Network AB. Using Anybus IPconfig which can be
downloaded free of charge from HMS’s website www.anybus.com, the network setting
such as IP address and validity/invalidity of DHCP can be changed.

The network setting can also be obtained through the TCP/IP interface object.

Preparation of scanner (client) device

To make the MM-L300A participate in network, you need to first install the device
profile (EDS (Electronic Data Sheet) file) of the MM-L300A to a scanner (client)
device. A scanner (client) device communicates with the MM-L300A based on the
EDS file.

Install the attached EDS file to a scanner (client) device. For how to install, refer to the
operation manual for a scanner (client) device.

How to get the EDS file

[MM-L300A_V1_1.eds] in the CD of the attached MM-L300A application software
(AS1193660) is the EDS file of EtherNet/IP.

11. EtherNet/IP
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. MmMl300A
3) Explicit Message

Explicit message is request response type communication.

The MM-L300A can read (Get) and write (Set) following data. The parameters of each
data shown below are assigned to Parameter object. The number shown in the
following table is the instance number of Parameter object.

e Data of the MM-L300A

# Data name Data type Access Data contents
CPU Version SHORT_STRING Get CPU software version
FPGA Version SHORT_STRING Get FPGA version
Sensor Version SHORT_STRING Get SENSOR version
Status USINT Get MM-L300A status
0: CPU Init.

: FPGA Init.

:ldle

: Measuring

: NG Wave

: Change No.

AW IN |-~

a B~ WON =

6: Error

5 DIO Status BYTE array [2] Get EXT. I/O status (1 = ON, 0 = OFF)

Each bit shows the state of the following
signal.

[0]: Input signal
bit0 to 5: Condition 0 to 5 (Pin 2 to 7)
bité: RESET (Pin 10)
bit7: (Reserve)
[1]: Output signal
bit0: READY (Pin 11)
bit1: ERROR (Pin 12)
bit2: OK (Pin 13)
bit3: NG (Pin 14)
bit4 to bit7: (Reserve)
6 Error Info BYTE Get Error status
0 = Normal

Other than 0 = Occurrence of error whose
error code is the number of bit “1”

11. EtherNet/IP
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# Data name Data type Access Data contents

7 Wave Data UINT array [16] Get Waveform data last obtained (header part)
[0]: Waveform attribute

[1]: Number of data points

[2]: Number of moving averages (high-order
8 bit), number of skips (low-order 8 bit)

[3]: Sampling cycle ps (low-order 16 bit)
[4]: Sampling cycle ps (high-order 16 bit)
[5]: Value of Time 16 to 0 bit (UNIX time
format, in the unit of us)

[6]: Value of Time 31 to 17 bit

[7]: Value of Time 47 to 32 bit

[8]: Value of Time 63 to 48 bit

[9]: Integrated value (low-order 16 bit)
[10]: Integrated value (high-order 16 bit)
[11]: Minimum value

[12]: Maximum value

[13]: Measured condition setting number
[14] to [15]: (Reserve)

8 Condition UINT array [16] Get Settings of current condition (header part)

[0]: Reserve

[1]: Number of data points

[2]: Resolution us (low-order 16 bit)

[3]: Resolution ps (high-order 16 bit)

[4]: Sampling cycle ps (low-order 16 bit)
[5]: Sampling cycle ps (high-order 16 bit)
[6]: Sensor unit analog gain

[71: Number of moving averages (high-order
8 bit), number of skips (low-order 8 bit)

[8] to [15]: (Reserve)
9 Condition No USINT Get/Set Currently set condition number

(For Set, the setting is reflected when the
Condition Cntl is local.)

10 | Condition Cntl USINT Get/Set Change source of condition setting
0 = Remote (external DI switching)

1 = Local (other than external DI)

11 | Trigger Mode BOOL Get/Set Trigger mode
0 = External
1 = Internal
12 | Wave Count UDINT array [4] Get/Set Waveform count

[0]: High-order 32 bit of TOTAL count
[1]: Low-order 32 bit of TOTAL count
[2]: High-order 32 bit of NG count
[3]: Low-order 32 bit of NG count

13 | UnitID UINT Get Unit ID

14 | IP Address USINT array [4] Get IP address setting of the MM-L300A (LAN
connector)

15 | Subnet Mask USINT array [4] Get Subnet mask setting of the MM-L300A
(LAN connector)

16 | Gateway Address USINT array [4] Get Default gateway setting of the MM-L300A

(LAN connector)

11. EtherNet/IP
11-6




# Data name Data type Access Data contents

17 | Use memory Area UINT Get Used memory area

18 | Current Time USINT array [5] Get Current time

[0]: Year (last two digits)
[1]: Month

[2]: Day

[3]: Hour

[4]: Minute

[5]: Second

19 | Digital Gain UINT Get/Set Digital gain

Decimal-point omitted value (1.0000 setting
of the PC software is 10000.)

20 | Digital Offset INT Get/Set Offset
21 | Trigger Value UINT Get/Set Trigger setting
22 | DO Output Type BYTE Get/Set Output setting of EXT. I/0 (0 = Level, 1 =

Pulse output)

Each bit shows the following output setting.
bit0: READY (Pin 11)

bit1: ERROR (Pin 12)

bit2: OK (Pin 13)

bit3: NG (Pin 14)

bit4 to bit7: (Reserve)

23 | Guide BOOL Get/Set ON/OFF of guide light

0 = Guide light OFF

1 = Guide light ON

11. EtherNet/IP
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4) Implicit Message

Implicit message periodically transmits data specified in advance.

The implicit message of the MM-L300A supports the instance ID100 of Assembly
object.

Data of the following order can be read periodically.

Data Size (byte)
Status
DIO Status 2
Error Info
Wave Data 32
Condition 32
Condition No 1
Condition Citrl 1
Trigger Mode 1
(Unused) 1
Wave Count 16

88 in total

For details of data, refer to “Data of the MM-L300A” in (3) Explicit Message.

*  The MM-L300A supports the implicit message, but read only. There is no
writable data. (The instance ID150 of Assembly object is assigned to writing data,
but the data size is 0.)
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5) LED Status Indication

Each LED on the ANYBUS connector indicates a network connection status.

# Item
(1) Network status (NS) LED CIT1ICd
(2) Module status (MS) LED
(3) Link / Activity LED (Port 1)
(4) Link / Activity LED (Port 2)
(1) Network status (NS) LED
LED status Description
Off No power or no connection
Green On-line, 1 or more connections established (CIP class 1 or 3)
Green flashing On-line, no established connection
Red IP address overlapping, fatal error
Red flashing 1 or more connections timed out (CIP class 1, 3)
(2) Module status (MS) LED
LED status Description
Off No power
Green Connector is in a RUN state.
Green flashing Connector is in an idle state.
Red Serious failure
Red flashing Restorable failure. The setting is made, but the saved parameter is
different from the parameter in use.

(3), (4) Link / Activity LED

LED status Description
Off No link, no activity
Green Link (100 Mbit/s) established
Green flickering | Activity (100 Mbit/s)
Yellow Link (10 Mbit/s) established
Yellow flickering | Activity (10 Mbit/s)

11. EtherNet/IP
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6) Specifications

The basic specifications of EtherNet/IP server function of the MM-L300A are shown
below.

For specifications other than EtherNet/IP of the MM-L300A, refer to 13.
Specifications.

Item Specification

Maximum number of 6 (Explicit) + 4 (Implicit)

connections

Use port 44818 (TCP), 2222 (UDP), 3250 (UDP) ™

Available message Explicit (Class 3) + Implicit (Class 1)

Available object Assembly, Parameter, Quality of Service 2

ACD function Available

(Address Conflict Detection)

QuickConnect function Not available

DLR function Not available

(Device Level Ring)

EtherNet connector Dual port Ethernet (RJ-45 2 port)

specifications 10/100 Mbit/s, full duplex or half duplex communication
(Auto-negotiate supported)
LED indication of module status and network status

Authentication Already acquired by ODVA. File No. 11655.01 (August 3, 2017)

*1  Mainly, 44818 (TCP) port is used for Explicit message and 2222 (UDP) port for
Implicit message. 3250 (UDP) port is used when the network setting is made by
Anybus IPconfig.

*2 Description of the required object of EtherNet/IP is omitted.
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12. Maintenance

1) Troubleshooting

When an error occurs in the MM-L300A, the ERROR lamp on the display panel lights
up in red.

i ERROR lamp lit W

The error contents are displayed on the Error Information Window (displayed by clicking
the [Error Info] button on the Maintenance Window).

The error codes list is shown in the following table:

Error Error display Contents of error and corrective measure
code

0001 | Voltage of the backup battery is | The voltage of the memory backup lithium battery is
low. low. Replace the battery. (Refer to 12. (3) Replacing
the Battery.)

0002 | Connection error : Sensor unit Effective only when the personal computer is
connected. The connection with the
SU-N300A/SG-N300A is checked at the time of
startup and start of obtaining waveform.

When this error is output even if the
SU-N300A/SG-N300A is connected, consult us.

0003 | Abnormal : Peltier temperature | High temperature error of the
SU-N300A/SG-N300A. Confirm that the equipment
is used under the use environment condition.

0004 | Connection error : Memory card | The memory card cannot be recognized. Consult us.

Close the window and take a proper measure by referring to the table above. If the
problem cannot be settled by taking the proper measure, make contact with us for
further information.
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Symptoms that occur until a state changes to on-line

Symptom

Confirmation item

Measures

The power supply is not
turned on.

Is the AC cable connected?

Connect the AC cable.

Is a current applied to the
switchboard (power supply)?

Turn on the circuit breaker in a
switchboard.

Is the power supply voltage
normal?

Use with a voltage of 90 - 250 V
AC.

Are cables normal?
(disconnection, etc.)

Use the normal cable.

Is the fuse broken?

Replace the fuse. (Refer to 12.
(4) Replacing the Fuse.)

State does not change to
on-line.

Is the IP address of the personal
computer different from that of the
MM-L300A?

Set a different IP. (6. (1) (2) IP
address setting.)

Is the IP address of the
MM-L300A set to
[192.168.1.10] when connecting it
for the first time after purchase?

Change it on the Maintenance
Window. (Refer to 6. (10)
Maintenance Window.)

Is the LAN cable connected?

Connect the LAN cable.

Is the power supply of the
MM-L300A turned on?

Turn on the power supply.

The software cannot be
installed.

Doesn’t the installer start
automatically?

Start it manually. (Refer to 6. (1)
Setup.)

Is the .NET Framework installed?

Install it from Microsoft. For
installation, the network
connection is required.

The MM-L300A does
not become READY.

Is the ERROR lamp at the front of
the MM-L300A |it?

When the ERROR lamp is lit,
check the Error Information.
(Refer to 12. (1)
Troubleshooting.)

When the ERROR lamp is not lit,
consult us.

Transfer to the personal
computer is not started.

Is the sensor unit connecting
cable disconnected?

Surely connect the sensor unit
connecting cable between the
MM-L300A and the
SU-N300A/SG-N300A.

Is the sensor unit connecting
cable damaged?

Use the normal sensor unit
connecting cable.
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Symptoms that occur until waveforms are obtained

Symptom

Confirmation item

Measures

The guide light cannot be
turned on.

Is the [Guide ON] button clicked
on the Menu Window?

Click the [Guide ON] button. (For
the 8G-N300A, the guide light is
not turned on.)

Waveforms cannot be
obtained. / The intensity
of waveform is low or
high.

Is the monitoring point the
MM-L300A aligned with the
processing point?

Align the monitoring point of the
MM-L300A with the processing
point.

Is the analog gain and digital gain
adjustment proper?

Adjust the analog gain and digital
gain so that waveforms can be
obtained.

Are the settings of external trigger
and internal trigger proper?

Change them on the
Maintenance Window.

Is the trigger setting too high?

Lower the set value of the trigger.

Is the external trigger input?

Check the TRIGGER. (Refer to 9.
Interface.)

Is the specification of the sensor
proper?

Use a sensor with a proper
specification. *1

Is the specification of the filter for
SU-N300A/SG-N300A proper?

Use a filter for
SU-N300A/SG-N300A with a
proper specification. *2

Is the laser welding performed
within the measurable range of
the light-receiving unit?

Perform laser welding within the
measurement range of the
light-receiving unit.

The external trigger
cannot be applied from
the external trigger unit.
(for the reflected light)

Are cables normal?
(disconnection, etc.)

Use the normal cable.

Is the trigger mode on the
Maintenance Window on the
MM-L300A software [External]?

Set the trigger mode to [External].

Are laser conditions proper?
(laser output, workpiece material,
or laser irradiation angle, etc.)

Perform laser welding with proper
laser conditions.

The external trigger
cannot be applied from
the external trigger unit.
(for the 10 V input)

Is the 10 V input pulse input?

Input 10 V by the pulse signal.
(Trigger is applied at the startup.)
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Symptoms that occur after waveforms are obtained

Symptom Confirmation item Measures
Quality judgment cannot Is the setting of the upper/lower Change the setting.
be performed. limit judgment value proper?

Is the Threshold setting proper? Check the setting.

Is the Skip times setting proper?

Check the setting.

Is the integral setting proper?

Check the setting.

Are the Area, Amplitude, and
Times settings proper?

Check the setting.

Disturbance of waveform

* In proper installation,
disturbance in waveform
will be suppressed by the
average function (moving
average).

Is the installation method of the
SU-N300A, the SG-N300A
light-receiving unit, or the sensor
fiber proper?

Install it so as not to receive
vibration etc.

Is the environment under high
noise?

Take proper measures against
noise.

EXT. 1/0 and TRIGGER
signals cannot be input
and output correctly.

Is the wiring proper?

Check the connection and
disconnection of the connector.

Is the timing chart proper?

Check the timing chart in the
operation manual again to
confirm the proper setting.

*1  The SU-N300A has standard specification and high-sensitivity specification
(refer to 3. (2) (3) Selective required option). When performing measurement
with the same setting condition, the measurement intensity is different as shown
below. (This tendency is a guide and changes slightly depending on

measurement contents and individual difference.)

No. Line color Product specification
O} Blue Standard specification
® Green High-sensitivity specification

= WaveGraphViewer - MM-L300A Laser Weld Monitor

eeeeee

[0 NG Point View

65000 —

60000 —

55000 —

50000 —

45000 —

40000 —

z 35000 —

o 30000 —

25000 —

20000 —

15000 —

Waveform graph viewer

Setting times

ttttt

Select wave 1

'
0 03

'
06

' I I i
0.9 12 15 18
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*2  For lineup of the filter for SU-N300A/SG-N300A, refer to 3. (2) (4) Options.
When performing measurement with the same setting condition, the
measurement intensity changes as shown below.

Condition 1

No. Line color Filter for SU-N300A
@ Brown No filter for SU-N300A
@ Light blue Filter for SU-N300A 35% 1 piece
©) Pink 35% 2 pieces
@ Green 5% 1 piece
== WaveGraphViewer - MM-L300A Laser Weld Monitor = X
Waveform graph viewer
[ NG Point View Avyageumesgelect wave il Setting times
65000 —
60000 — @
55000 —
50000 —
45000 —
40000 —
% 35000 —
% 30000 —
25000 —
20000 —
15000 —
10000 —
5000 —,
'57 D‘3 DIS D‘Q 1‘2 1‘5 1.8 2‘1 2'4 2‘7 Z‘é
Time [msec]
Condition 2
No. Line color Filter for SU-N300A
O} Brown Filter for SU-N300A 5% 1 piece
@ Light blue 5% 1 piece, 35% 1
piece
® Green 5% 2 pieces
== WaveGraphViewer - MM-L300A Laser Weld Monitor - X
Waveform graph viewer
[ NG Point View A T ectwave 1 Setting times
65000 —
60000 —
55000 — @
50000 —
45000 —
40000 —
% 35000 —
E 30000 —
25000 —
20000 —
15000 —
10000 —
5000 —
¢ 0 03 06 09 12 15 18 21 2‘4 2‘7 C‘k
Time [msec]
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Intensity

Condition 3
No. Line color Filter for SG-N300A
©) Light blue No filter for SG-N300A
@) Grey Filter for SG-N300A 35% 1 piece
® Green 5% 1 piece

65000 —

60000 —

55000 —

50000 —

45000 —

40000 —

35000 —

30000 —

25000 —

20000 —

T
12 138

Time [msec]
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2) Cleaning/Replacing the Protective Glass

The protective glass is designed to prevent the lens from atmospheric dust, spatter from
the workpiece, and so on.

If dirty, this may lead to laser power loss. Therefore, regular cleaning and replacement is
necessary.

4 /N\ CAUTION h

¢ Dust may enter the SU-N300A/SG-N300A if the protective
glass holder and the filter for SU-N300A are not properly tighten.

¢ Do not touch the surface of the protective glass and the optical
filter.

o The protective glass may stick to the protective glass holder
through the intermediary of the O-ring. In such case, gently press
the protective glass with a finger from above the lens cleaning
paper to remove it. )

-

(1) Necessary items

¢ Lens cleaning paper

¢ Ethanol

¢ Air blow

¢ Gloves (made of latex for clean room)

(2) Maintenance parts

Item Model No. Item code
Protective glass ™' PO1192677 1192677
O-ring (for protective glass holder) ™ |SS-185 Type 1 A 1192649
O-ring (for main unit) ™ SS-200 Type 1 A 1192650
O-ring (for protective glass) OR VMQ-50 AS568-017 Clear 1209366

*1  For the SU-N300A, replace them together.
*2 For the SG-N300A, replace it when the O-ring is damaged.

(3) Cleaning/replacement procedure

1) Turn OFF the power for the laser device.

12. Maintenance
12-7




3)

Turn the protective glass holder at the tip of the SU-N300A/SG-N300A to

detach from the SU-N300A/SG-N300. When the filter for SU-N300A is
mounted, it is not necessary to remove the filter (as shown in the lower right
figure).

Remove the protective glass in the protective glass holder.

SU-N300A:

Filter for SU-N300A

ik
\->

Protective
glass holder
Protective
glass holder
SG-N300A:

Protective
glass holder

Place several drops of ethanol on the lens cleaning paper, make a wet part
contact with the protective glass, and slowly pull it from left to right.
If the dirt cannot be cleaned off, replace the protective glass with a new one.
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4) Fit the clean (or a new) protective glass into the stepped section of the
protective glass holder. The glass orientation is not important.
Turn the protective glass holder until the protective glass is fixed.

SU-N300A:
After confirming that the O-ring for main unit is attached to the SU-N300A,

mount the protective glass holder.
At this time, mounting a wrong O-ring damages a dustproof function. Be sure
to mount the same O-ring. (A smaller O-ring is used in the protective glass

holder.)
\ O-ring (for main unit)
SU-N300A main unit
:s Protective glass
O-ring (for protective glass holder)
\ Protective glass holder
SG-N300A:

After confirming that the O-ring for the SG-N300A light-receiving unit is not

damaged, mount the protective glass holder.
Using a damaged O-ring damages a dustproof function. When the O-ring is
damaged, replace it.

O-ring (for protective glass holder)

Protective glass

Protective glass holder
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3) Replacing the Batte

The MM-L300A incorporates a lithium battery for memory backup.

If the error message appears as a result of low battery voltage, replace the battery
according to the following procedure.

f ATTENTION A
L Lithium batteries contain hazardous substances. At the time of disposaI,J

observe the local laws and regulations.

(1) Necessary items

e Phillips screwdriver
¢ Non-conductive gloves (made of latex, etc.)

(2) Maintenance parts

Item Model No.
Manganese lithium battery CR2032 3V

(3) Replacement procedure
1) Wear non-conductive gloves on both hands.

2) Turn OFF the power switch and be sure to disconnect a plug from the outlet.

Screw Rear Screw
/ EXTV/O SENSOR TRIGGER ANALOG OUT 1 ACINPUT
O

@ @ @

NS

Turn OFF the power switch and

®
-[ ] i disconnect a plug from the outlet.

Screw —P@ —

3) After one minute from turning OFF the power switch and disconnecting a plug
from the outlet, remove four screws on the rear of the MM-L300A with a
Phillips screwdriver.

A COANGERD

SR

Screw  Screw Screw Screw
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4) Slide the sheet metal cover from the front side to the rear side and pull it
upward to remove it.

Front side Front side

Battery

b 7ANGEE)
Pull up s

’IIIIIIIIIIIIIIIIIIIIII‘
ued Ajddns Jjamod

Rear side Rear side

5) Replace an old battery with a new one not to touch the power supply part.

Wear gloves

6) Insert the cover from the rear side and mount it by sliding the front side.

~

Tighten four screws with 0.63 N-m of general torque.

©

)

)

) Turn the power on.

) Start the equipment and confirm that the battery error disappears.
0

10) Perform the Set Current Time. (Refer to 6. (10) Maintenance Window.)
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4) Replacing the Fuse

A fuse will be blown out in case of the occurrence of the exceeding the rated voltage
(applying overvoltage). If a fuse is blown out, replace it according to the following
procedure.

(1) Maintenance parts

Item Model No.

Fuse 02153.15MXP

(2) Replacement procedure

1) Open the cover on the AC inlet.

2) Pull out the red fuse box.

— AC1na Z

3) Remove the fuse on the right side.

Fuse

4) The box contains a spare fuse on the left side.
Remove it and install it at the position on the right side shown in Step 3.

Spare fuse
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5) About the SU-N300A/SG-N300A

The SU-N300A/SG-N300A does not guarantee the absolute value.
The output intensity of the SU-N300A/SG-N300A can be used for comparison to the
relative value.

It assumes that waveform data can be always obtained with the same intensity under the
determined conditions (laser output, profile, workpiece, and surface state are the same).

Since the detection intensity also changes when the setting state changes, in order to
check that the SU-N300A/SG-N300A is normal, as shown in Fig. a, obtain waveforms
at any determined conditions by welding on reference workpieces or inputting reference
light source into the SU-N300A/SG-N300A. For reference light source, contact us.

Fig. a
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For the obtained waveform, as shown in Fig. b, make the upper/lower limit setting in an
extremely narrow range. On the basis of this condition, make adjustment by Digital Gain
or Offset on the Maintenance Window so that the value always falls within a range.

Fig. b
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13. Specifications

230 (W) x 243 (D) x 89 (H) mm (excluding connector)
Dimensions 230 (W) x 391 (D) x 129 (H) mm (when connecting external
trigger unit)
Input supply voltage Single-phase 90 - 250 V AC, 50/60 Hz
Power consumption 18 W or less
External control interface Input/output: 15-pin, D-Sub (female)
Input channel 1 channel
g Minimum measuring time resolution 1us
§ Measuring time setting range 1 ps to 999 sec
EI Judging function Envelope (upper/lower limit setting)
(I;/Iaat)a(lmum storage number of waveform 20000
Ambient operating temperature 0 to 40°C (without condensation)
Ambient operating humidity 85%RH or less (without condensation)
Mass Approx. 3.0 kg
Grounding class Class D grounding
External network Optionally available (Refer to 11. EtherNet/IP.)
* Dimensions 230 (W) x 391 (D) x 49 (H) mm
g Supply power voltage Supplied from the MM-L300A main unit
%E Detection wavelength 900 to 1,700 nm
g :g" Ambient operating temperature 0 to 40°C (without condensation)
E Ambient operating humidity 85%RH or less (without condensation)
i Mass Approx.1.4 kg
50 (W) x 35 (D) x 96 (H) mm (excluding connector)
Dimensions 50 (W) x 35 (D) x 106 (H) mm (when filter equipped, excluding
connector)
Measuring spot diameter Approx. 2 mm when W.D. is 200 mm
<« | Sight Green LED (A = approx. 525 nm)
§ Detection wavelength 1,300 to 2,500 nm
5‘ Ambient operating temperature " 5 to 50°C (without condensation)
Ambient operating humidity 85%RH or less (without condensation)
Protection class IP64 (when connector and cable connected)
Mass Approx. 0.2 kg
Cooling method Air-cooled "3
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50 (W) x 261 (D) % 50 (H) mm (excluding connector)
Dimensions of sensor part 101.5 (W) x 345 (D) x 50 (H) mm (when connecting external
trigger input unit)
Dimensions of light-receiving part 55 (W) x 35 (D) x 44 (H) mm (excluding sensor fiber)
Mounting method Fixed (installation to excluding robot or moving stage)
Measuring spot diameter Refer to outline drawings.
Laser welding layout condition Use conditions avoiding damage risk by reflected light "
g Sensor fiber allowable bending radius Short: R30 mm
b1 Long: R60 mm
(]
4 Sight Not equipped
8 Detection wavelength 1,300 to 2,500 nm
Ambient operating temperature 2 5 to 50°C (without condensation)
Ambient operating humidity 85%RH or less (without condensation)
Recommended ambient temperature 5 to 35°C (without condensation)
Protection class IP64 (when connector and cable connected)
Mass Approx. 1.0 kg
Approx. 1.3 kg (when assembling external trigger input unit)
Cooling method Air-cooled "3
Continuous vibration test (test level: Class S)
Frequency: 5 to 14 Hz amplitude control (1.25 mmp-p)
i ) . 14 to 100 Hz acceleration control (0.5 G) or less
Vibration when in use . . .
Short-duration vibration test (test level: Class S)
Frequency: 1 to 7 Hz amplitude control (10 mmp-p)
7 to 100 Hz acceleration control (1.0 G) or less
c | Dust, oil mist JEITA Class S: 8 mg/m?® or less, 0.1 mg/m? or less
o
E Temperature during transport or storage | -10 to 60°C (without condensation)
8 Humidity during transport or storage 85%RH or less
Vibration during transport ASTM D 4728 Level2
Impact during transport ASTM D 4169-05 Level2
Overvoltage category I, only use of an outlet
Altitude 2000 m max.
CE marking MM-L300A and SU-N300A are applicable.

*1: Use this product in the environment without conductive dust. If conductive dust enters in the
product, this may result in a failure, electric shock, or fire. When using this product in this
environment, make contact with us.

*2: Itis recommended to use in the environment where the temperature change is small.

*3: When the SU-N300A stores heat by diffusion reflected light from workpiece, you need to take
cooling measures such as water-cooled jacket or measures against reflected light. For details, refer
to 5. (5) to (7).

*4: The laser reflected light may cause damage by heat storage or burning of parts. For details, refer to
5. (8) Measures against Reflected Light to the SG-N300A.

*5:  Environmental temperature dependency:

This device has environmental temperature dependency and the offset value (measured value
when light is not received) changes depending on environmental temperature. The variation

quantity depends on the setting value of the analog gain as shown in the graph below. To reduce
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the influence of environmental temperature, it is recommended to set the analog gain to a small

value.
Correlation graph between analog gain and ambient temperature
gaooo Analog gain
8 50000 1
g 12f
8 4000
9]
2 124
anoon
g 120
F — 110
g 20000
10000 40
// !
0

] 10 15 a0 25 an 3 dn 45 il
Ambient temperature [C°]
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14. Outline Drawing

The unit is mm.
1) MM-L300A

\ (230) ‘ Mass: approx. 3.0 kg

(250)
243

When assembling the external trigger unit

| (230) | Mass: approx. 4.4 kg
: "" (excluding the reflected light
transmission fiber)

243

(391)

(148)

80

40_,
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2) SU-N300A

Mass: approx. 0.2 kg

8 | =
S n v
2 @
Elliptic hole¥ 5,".’.--'
W76/
#3H135/
!
() [0) (With filter for SU-N300A)
g [y ! *Dimensions of the filter are common to
\‘& 217 all models.
() XC)
257 N\_@25h7
50
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(3) Coaxially Mounting Adapter Incorporated with the
SU-N300A (Option

Mass: approx. 0.5 kg
(excluding the SU-N300A and camera unit, and including mounted accessories)

Cable minimum bending radius R70
2
<
S
3
:‘é‘
5 -
© 3
o E
g 0|
O 2y
= C-mount =
= ——~._ring_
“ i
C-mount o
ring
734
Ou_tput 40 (5)
unit , 30.6 93.4 '

*1 The C-mount ring (4 mm in height) is used at either of two places.

*2 The required space for mounting the output unit is within this dimension.
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4) SG-N300A

Mass: approx. 1.6 kg

- |

688 : _(147) |
48 867 345)

* All four cables are the same length.

Light-receiving unit part
Mass: approx. 130 g

*1

—

44
35

4 xM3V 6

EIIIptIC holeU 6 ®3H7+g.010$6

|
©

Minimum bending radius R60

Sensor fiber

*

The range of square part moves 58 mm by adjusting the angle of the light-receiving
unit.
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Sensor part Mass: approx. 1.0 kg
(including the external trigger input unit)
External trigger unit (option)

a
4 xM4T 8 \{
& =2

| ns | s0 |4

ol

*1 When the external trigger input unit (option) is not mounted, a lid is added to the part

a” and the dimension changes from 101.5 mm to 56.2 mm.

*2 When the external trigger input unit (option) is not mounted, total length changes
from 345 mm to 274 mm.

Measurement range of the light-receiving unit

/498

WD=600 )‘ \
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Assembling example of GWM scanner head (fB lens f163 mm)

T}

GWM scanner head

Fixing plate of the mounting
plate for SG-N300A

| (10)

62.5

Mounting plate for
SG-N300A

Measurement range
of SG-N300A |

Measurement range of each f0 lens (design value)

fo lens Processing area Measurement range of
f (mm) (mm) SG-N300A (mm)

80 ¢35 ¢35

150 ¢60 ¢60

f165 ¢100 ®72

82 020%20 ¢20

163 o78x78 @78

306 o150x150 ¢150

420 0220%220 ¢171

*1 The measurement range is designed with the fixing plate of the mounting plate for
SG-N300A having a thickness of 10 mm. When the thickness of the fixing plate is
changed, the measurement range changes and it affects the measured value.
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5) Mounting Plate for SG-N300A (Option

Mass: approx. 4.0 kg

(excluding the SG-N300A)

\

305 (*A)

| Jﬁ\ s
- - - o
)
|
®170 157.5
— 999 .
- 656 |
I
™
Ba = ©
|
1 120 (296) _
Recommended dimension of the mounting plate for SG-N300A
12 X M6
250 125 125 more thanV 10
o
r-————"""""">"+a~""7""-/7 I /2 ‘_
D¢ he I
+ 4 4
Te} ‘ + + ’
o | | 0
| e
r S
T A B P ] ]
157.5
555 (*B)

*

*

A and B are depth and width of the mounting plate for SG-N300A.

For dimensions to fix the galvanometer scanner, refer to the operation manual for

each galvanometer scanner.
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6) SUS Pipe Fixing Unit (Option

Mass: approx. 0.5 kg
(excluding the protective pipe and the sensor fiber)

88
25

1.5
Pz

LL

4 xM3V 6

/ L

o | |

= u
° ) ]

1 7

———————— —_—
To the sensor section To the light receiving unit
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AMADA WELD TECH CO., LTD.

EU Declaration of Conformity

The company/manufacturer: AMADA WELD TECH CO., LTD.
95-3, Futatsuka, Noda-City, 278-0016 JAPAN

Herewith declares in his own sole responsibility conformity of the product

Designation: i JLASER WELD MONITOR
i )SENSOR UNIT
iii) SENSOR CONNECTING CABLE 5m
iv) SENSOR CONNECTING CABLE 10m

Types/Serial Number, etc.: i )MM-L300A-00-02
i )SU-N300A-00-02
iii )LP1203202
iv)LP1203204

With applicable regulations below

EU Directive: Low Voltage Directive 2014/35/EU
EMC Directive 2014/30/EU
RoHS Directive 2011/65/EU , (EU)2015 / 863

Harmonized European/International Standards applied:
1SO12100 : 2010

BS / EN55011 : 2016 + A11:2020

EN61000-6-2 : 2019

EN61010-1:2010(3rd Edition)

Importer Distributor in EU: ANMADA WELD TECH GmbH

(please place distributor/importer stamp here) Lindberghstrasse 1, D-82178 Puchheim, GERMANY
Tel: + 49 8983 9403 - 0

Division: AMADA WELD TECH CO., LTD.
)»DJ—).&«)& Q_" J;h |3
Noda-City/Japan 2021-05-20 Toshiaki Jingu / Quality guarantee general manager
Piace and Date Name/Signature/Position

Note: This Declaration certifies conformity with the above mentioned Directive(s), but gives no assurances of properties
within the meaning of the Law concerning product liability and ProdSG. It becomes invalid if any technical
or other modification are carried out without manufacturers consent. 64G091-07-5
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