

















Chapter 5. Operating the System
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Figure 25. LASER ON LED llluminated

3. In approximately 20-150 seconds, the igniter automatically turns on and the plasma ignites. The LAMP ON LED
light illuminates.

Figure 26. LAMP ON LED llluminated

4. Allow the EQ-99X system to warm up for 30 minutes.

The system is now ready to be used.

Notes:

— The duration of time needed for the plasma to ignite (20-150 seconds) will depend on the temperature and
previous operating condition of the EQ-99X system. The EQ-99X system will automatically detect when the
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Chapter 5. Operating the System

unit has reached the optimum conditions for ignition.
— If a bulb fails to ignite, 150 seconds after the OPERATE switch is turned ON:
¢ the LASER ON LED will be OFF.

e the LAMP FAULT LED will be ON.
e the LAMP ON LED will remain OFF.

This is very unusual. However, if this occurs, turn the OPERATE switch to the OFF position ("down" position)

and restart this procedure at Step 1. If this issue occurs multiple times, see Chapter 7. Troubleshooting or

contact Energetiq's Service department.

5.2 Stopping the System

1. To turn the EQ-99X system OFF, simply turn the OPERATE switch OFF by placing the EQ-99-RC Remote Control

switch in the "down" position.

CONTROLLER
FAULT LAMP FAULT

LASER ON LAMP ON

ENERGETI 2
OPERATE

Switch turned OFF in "down" position R

i

2. If the system will not be used for some time, turn the power supply off.

Note: To minimize wear on the ignition components, it is best to avoid frequently starting and stopping the
EQ-99X system. It is recommended to run the system continuously rather than turn the system off and on

several times in one day.
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6.1 Fiber Cleaning Process

Fiber Cleaning Basics

Caution: Prior to installing any fiber optic cable on the EQ-99X system, the fiber end-face MUST be cleaned and

inspected at 200x magnification to ensure that contamination has been removed. Failure to properly clean and

inspect fibers will significantly increase the risk of power loss and eventually cause laser failure.

Operating the LDLS with a contaminated fiber introduces the risk of decreased performance or damage to the
unit.

A fiber is considered clean when there are no particles on the fiber core or cladding that are detectable with
>200X magnification.

Follow the fiber inspection and cleaning process shown in the figure Fiber Cleaning Process Flowchart before
making a laser fiber SMA connection. As shown in the figure, inspecting and cleaning is an iterative process.
The final step of the cleaning should always be a successful inspection. Sometimes, the cleaning action
redistributes particles from an area that is not visible with the inspection scope (and not problematic) to an
area that is visible (and is problematic). Because of this, Energetiq recommends that the first step is removing

any loose particles or debris with pressurized nitrogen.

Fiber Caps

If the SMA fiber must be disconnected, always use a white Delrin cap on the laser fiber end and a red cap on
the lamp head.

Store caps open-side down when possible.

The threads on the caps can store and migrate or transfer metal particles, which are particularly problematic to
the laser fiber. Blow out caps with clean dry air (CDA) or nitrogen (N2) prior to use.

Never leave the fiber disconnected without a cap.
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6.1.1 Fiber Inspection Tools

—a

Figure 27. JDS Uniphase/Westover FVD-2400 Benchtop

Figure 28. FS-201 Handheld Fiber Inspection Scope
USB/PC Operated Fiber Viewer 'gu : pect P

Note: A special SMA adapter must be used with either the FS201 handheld inspection scope or the Westover Digital
inspection scopes. This custom adapter allows the scope to be used with the laser fiber and integral interlock ring.
The custom adapter may not be compatible with other fiber inspection equipment.

The following fiber inspection equipment can be purchased from Energetiq:

Table 8. Energetiq Parts for Purchase

Energetiq Part Number Description Use
MW-00518 FS201 Fiber Inspection Scope with Custom SMA Standalone Fiber Inspection
Adapter
Custom Adapter from FS201 to EQ-99X For use with an existing FS201 Fiber
MW-00516 . .
system Fiber Inspection Scope
Custom Adapter from Westover Digital Microscope | For use with an existing Westover
MW-6537 . L .
to EQ-99X system Fiber Digital Microscope

6.1.2 Fiber Cleaning Tools

1. Clean Dry Air or Pressurized Nitrogen
Dust Off (or similar clean, compressed air)

Isopropyl Alcohol

e

QbE Cleaning Platform (www.chemtronics.com/gbe-cleaning-platform-3)

EQ-99X Operation & Maintenance Manual ENERGETIQ 40 of 48

AHAMAMATSU Company


http://www.chemtronics.com/qbe-cleaning-platform-3

Chapter 6. Maintenance

Table 9. Chemtronics QbE Cleaning Platform

Part Description Manufacturer Part Number UPC

Chemtronics QbE Cleaning Platform | QbE 32599094887

6.1.3 Fiber Inspection and Cleaning Procedure

Caution: Disconnect power from the LDLS controller before performing fiber inspection.

Inspect fiber .| Inspect fiber Inspect fiber
end end end
1. Blow off the
fiber end-face
Blow Dgf fegrule l l l with nitrogen
and nut
threads with 2. Repeat the
:Tétaru?'lg;rr;r :Er Clean fiber end cleaning
with Qbe process with
15 fiber end Yes LI AL Is fiber end Yes Cleaning Is fiber end Yes Qbe Platform
: with nitrogen 2 : ——— :
contaminated? e contaminated? Platiorm and contaminated? and isopropyl
L'd iy isopropyl alcohol
alcohol
B'“’;:‘T 3. Ifthe fiber
e end is still
th_r:aa ds with l No l No J No contaminated,
nitrogen or contact
clean dry air Energetig.
Install laser Install laser Install laser
SMA connector SMA connector SMA connector

Figure 29. Fiber Cleaning Process Flowchart

¢ To clean with the QbE Cleaning Platform, gently press the fiber end-face into the cleaning cloth or wipe and
rotate it in place several times. Then, reduce pressure and drag the fiber 1-2 cm across the cleaning cloth or
wipe.

¢ The fiber end-face must not have any particles on the core or cladding that are detectable with >200X

magnification. For visual examples of a contaminated fiber and a clean fiber, see the figure Contaminated and

Clean Fiber End Examples below.
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Contaminated Fiber End

Clean Fiber End

Fiber Cladding Fiber Core Area
Figure 30. Contaminated and Clean Fiber End Examples

6.2 Lamp Bulb Replacement

If a bad lamp bulb is suspected in the EQ-99X system, contact Energetiq for more information on having the lamp bulb
replaced.
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As shown in the figure LDLS Controller LED Lights below, there are five LED lights on the side of the LDLS controller
that indicate the current status of the EQ-99X system.

HHHNHHHﬁ

Figure 31. LDLS Controller LED Lights

During normal operation, the three green LED lights (POWER ON, LASER ON, LAMP ON) should be turned ON. The red
LED light (SYSTEM FAULT!) should be turned OFF.

In the event that a green LED light turns OFF or a red LED light turns ON during normal operation, see the following
section for a list of potential issues and remedies.
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7.1 Issues and Remedies

See below for a list of possible issues that may be encountered while operating the EQ-99X system and the potential

steps to resolve those issues.

Table 10. Possible Issues and Remedies

LED Light Name

and Status

Possible Issues

Troubleshooting Steps

LAMP MODULE
FAULT is ON

One of the following has occurred in the lamp head:

. A control cable is not connected.
. The lamp head has overheated (above 85 °C).

. The laser subminiature assembly (SMA) is not

connected.

. The lamp bulb is not properly installed.

. There was a failure to ignite the plasma

inside the lamp bulb, or the plasma inside the
lamp bulb has been extinguished after
ignition. This also causes the LAMP ON light
to turn OFF and LASER ON light to turn OFF.

CONTROLLER
FAULT is ON

One of the following has occurred in the LDLS

controller:

1.
2.

An external interlock is open.

The LDLS controller printed circuit board has
overheated (above 82 °C).

. The laser has overheated (above 66 °C).

. There is a regulation error with the laser

current.

. There is a regulation error with the laser

temperature.

. There is a laser failure.

. Clear the fault lights by toggling

the EQ-99-RC Remote Control
between the ON and OFF
positions. The EQ-99X system will
not start if a fault condition exists.

. Confirm that the black jumper

plug is fully inserted into the back
of the EQ-99-RC Remote Control
(or, if using another remote
control, confirm that the external
interlock contact is closed).

. Check that the bulb and laser fiber

optic cable are properly connected
to the lamp head.

. If either the LAMP MODULE FAULT

or CONTROLLER FAULT light will
still not clear, contact Energetiq.
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LED Light

Name and Possible Issues Troubleshooting Steps

Status

The plasma inside the lamp bulb has been
LAMP ON extinguished after ignition. This also causes the
is OFF LAMP MODULE FAULT light to turn ON and LASER

ON light to turn OFF. . N
If the lamb bulb fails to ignite after several

attempts, contact Energetiq.

There was a failure to ignite the plasma inside the
LASER ON | lamp bulb.

is OFF This also causes the LAMP MODULE FAULT light to
turn ON and LAMP ON light to turn OFF.
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Figure 32. Lamp Head Dimensional Drawing
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Figure 33. LDLS Controller Dimensional Drawing
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Version Modified S Date
Modifications Made
Number By Modified
M. Updated CE Mark, Logo, Page footer format, Fiber Cleaning Procedure,
Rev. 4 ) . March 2018
Steinberg | added Appendix A
Updated:
1. Declaration of Conformance with latest standards
2. Laser safety labels to reflect latest standards’ dates
Rev. 5 L. Chan 3. Manuf. Label to reflect correct Energetiq address June 2022
4. Fig. 2 Typical Output Spectrum.
5. Water Cooling Installation for EQ-99-CAL section.
6. Energetiq Address on document
Reformatted document using new template for Energetiq product
Rev. 6 E. Burz . . . June 2023
manuals. Compliance label updates. Updated Declaration of Conformity.
Compliance updates. Updated the following sections: "Safety Warnings,"
"Utility Requirements," "Environmental Requirements," "Unpacking the
Rev. 7 E B System," "Installing Alternative Power Supply or Remote Control," November
ev. . Burz
"Installation Procedure," "Cooling Fluid Components for EQ-99 CAL." 2023
Added the following sections: "Correct Disposal of the Unit," "EMC
Compliance Standards." Minor edits.
Rev. 8 E. Burz Minor compliance updates. 04/05/2024
Rev. 9 E. Burz Updated product dimensions and dimensional drawings. Minor edits. 11/11/2024
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