User’s Guide

Laser Reliability and Burn-In Test System
LRS-9434 and LRS-9434SS
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Chapter 1:
Introduction

This chapter is an introduction to the LRS-9434 Laser Reliability and Burn-In Test System.
This chapter also includes:

v Unpacking information
v’ Instructions on how to install and apply power
v’ Maintenance information

Product Overview

The LRS-9434 is a high-density laser burn-in and life-test system capable of testing a maximum
of 1408 devices simultaneously. The system can be configured to test up to eleven shelves
with up to four fixtures per shelf capable of holding up to 32 devices per fixture. The
temperature of each fixture is independently controllable and capable of operation from 40°C to
120°C. Burn-ins and life-tests can be run in either ACC (constant current) or APC (constant
power) mode. A built-in routine for performing in situ L-I-V tests may be run between burn-in /
life-test steps with either the device's internal photodiode or an optional external photodiode
array.

A computer is connected to the system via an Ethernet port to allow test control and data
storage and analysis. The system’s ReliaTest software comes pre-configured to operate the
computer and chamber as a standalone system.

NOTE: This manual describes the standard configuration of the LRS-9434. This system
can be configured with custom features. All non-standard, custom features are
described in Appendix C: Custom Features.

Initial Inspection
When you receive the LRS-9434 system, verify that the following items were shipped:

One or two pallets containing the following:

o LRS-9434 Laser Reliability Test Chamber

e Boxes containing:
o Any control measure modules that were ordered with the system
o Any test fixtures that were ordered with the system
o Any detector arrays that were ordered with the system
o LRS-9434 system notebook

e System control laptop computer
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Tour of the LRS-9434 System

The LRS-9434 is a high-density, high-reliability laser life-test and burn-in test system. A variety
of laser packages can be tested, and different test scenarios (profiles) can be run
simultaneously in the chamber. A comprehensive and easy-to-use software package, called
ReliaTest, gives you full control over all aspects of the system. ReliaTest allows you to easily
configure and manage tests and has graphical data display features so you can easily monitor

devices throughout the test process.

Figure 1.1 shows the LRS-9434. The rack holds up to eleven independent control measure
modules (CMMs). Each CMM accepts up to four laser diode fixtures. AC power and Ethernet to
each CMM are routed at the rear of the rack. The top panel houses the emergency stop button.
The start switch will power on the system as long as the emergency stop is not depressed and
the circuit breaker on the top rear panel is on.
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Figure 1.1 — LRS-9434
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Figure 1.2 — Rear View of the LRS-9434

Figure 1.2 shows the rear of the system. All power and communications cables are routed at
the rear of the system. As shown, there is a main power switch/breaker that must be engaged
to allow the system to operate. The power cord is delivered unterminated to allow direct
connection to the facility's main power. The system can be connected to the facility network by
connecting an Ethernet cable to one of the open ports on the Ethernet router.
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Figure 1.3 — Front View of the Sentry LRS-9434SS

Figure 1.3 shows the Sentry LRS-9434SS. This is a bench top model of the LRS-9434. This
system has a maximum of 4 fixtures. The system can be expanded into a full rack as needed.
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Features

The LRS-9434 features have been designed to be easy to use and with intelligent and efficient
test capabilities. Several features of note are the following:

Test up to 1408 devices simultaneously

Up to 500 mA of laser drive current per device; higher currents are possible with
current paralleling fixtures

Different tests may be simultaneously run on different device fixtures

Test temperatures from 40°C to 120°C; 25°C available via custom configuration at
the time of ordering

Different device types can be tested simultaneously (separate fixtures required)
Device fixtures support measurements using internal and/or external photodiodes
Absolute power measurement via external photodiodes

Fixtures support multiple pin configurations and are configurable through the
ReliaTest software

Real-time viewing of currently running test data with simultaneous viewing of
completed tests

Intuitive graphical interface for viewing system and test status

Graceful handling of power blackouts and brownouts

Optional ReliaCal calibration fixture and software available

Safety Considerations

If the equipment is used in a manner not specified by the manufacturer, the protection provided
by the equipment may be impaired.

Throughout this manual, important symbols are used to indicate potential hazards that may be
experienced while operating the LRS-9434. These systems are defined below.

A Caution: Risk of electric shock

Frame or chassis terminal

Important operating and Risk of exposure to Vvisible
service/maintenance information and/or invisible laser radiation
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Chapter 2:
Installation

This chapter describes the steps that must be followed before you can begin using your system
for normal operations. Normally, an ILX Lightwave representative should be present to manage
the installation, system validation, and training at your site.

Rack Installation Requirements

The LRS-9434 requires 200V-240V, 50/60Hz, 50A three phase electrical service with true earth
ground. For CE Marked systems, the AC service is permanent. The service connector should be
located within 1 meter (3') of the center of the LRS-9434, and between 15cm and 55cm above
the floor (6" - 22"). The power cord exits the bottom of the rack. The rack dimensions are 190
cm high by 80 cm wide by 80 cm deep.

The following physical clearances are required for the LRS-9434 system rack:

e Minimum Side Clearance: 2.5 cm (1”) on each side
e Minimum Back Clearance: 30 cm (12”)

e Minimum Front Clearance: 100 cm (39”)

e Minimum Top Clearance: 2.5 cm (17)

The specified back clearance is for the operation of the LRS-9434. If maintenance or upgrades
need to be performed on the instrument, a minimum of 100 cm (39”) is required to access the
electronics bay.

Sentry Installation Requirements
The Sentry LRS-9434SS requires 110-240V, 50/60Hz, 10A, single phase electrical service with true
earth ground.

The following physical clearances are required for the Sentry LRS-9434SS:

e Minimum Side Clearance: 10 cm (4”) on each side
e Minimum Back Clearance: 10 cm (4”)
¢ Minimum Front Clearance: 100 cm (39”)
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Installation Procedure

Unpacking and Inspection
Carefully remove the packing from around the LRS-9434 and inspect the rack for any signs of
physical damage or impact.

Open the boxes containing the control-measure modules (CMMs) and the laser fixtures, but DO
NOT remove these components yet from the ESD-protective packaging. Inspect the
components and packaging for any signs of breakage or damage. Finally, open all boxes
containing the system control computer. Inspect all boxes and components for damage.

If any damaged containers or system components are found, notify the shipping courier and ILX
Lightwave immediately.

Rack Installation

The LRS-9434 should be placed near its final location at this point. Make sure the main breaker,
located at the top rear of the rack, is in the OFF position, then connect the unterminated system
power cord to the facility power. This power cord should be a direct connection to facility power
for safety reasons. Move the LRS-9434 chamber into its proper location, making sure to
maintain the required clearances for ventilation and access.

Computer Installation

Assemble the computer by first locating the components in their installation locations, and then
connect the computer components together per the instructions included with the computer.
Connect an Ethernet cable from the LRS-9434 to the computer; use the right most Ethernet
port, as viewed from the rear of the chamber, to connect to the computer’s integrated network
jack. It is recommended that internet access be provided by connecting a network cable from
the facility’s network to the computer’s additional Ethernet port. Network access will allow the
user to permit ILX to remotely operate the system for troubleshooting.

Only the computer that is supplied with the LRS-9434 system can be used to control the
system. It has been configured at the factory with the proper control software and operating
system configurations. If any other computer is used to control the chamber, the results may be
unpredictable and the software may not function correcitly.

Powering ON the System
The Control Measure modules must be installed prior to powering on the system. The control
measure modules are normally installed by a representative from ILX Lightwave or in special
cases with instructions from ILX.

System Validation

Once the ReliaTest software is running you will be able to begin system validation. The exact
validation process will vary and is based on your test system design and functional
requirements.

A typical validation procedure will verify that laser control and measurement functions are
operating properly and within specification and all temperature control circuits work properly.

May 2020 12 LRS-9434 / LRS-9434SS Manual

09-FM030
1/30/13
Rev. 01



Chapter 3:
ReliaTest Software

This chapter describes the screens and functions that are accessed when configuring tests,
fixtures, and devices for tests using the ReliaTest system control software. The process that
must be followed to configure a test is described in Chapter 4, Configuring and Running Tests.

Software Terms and Fundamentals

The software is easy to use once the basics are well understood. A few terms that are helpful to
know are listed below.

Device Laser, TOSA or other device-under-test (DUT)
A set of configuration instructions that define a particular device
Device Type type; includes current limits, temperature limits, and laser safety-
off criteria
Test Step A single step of a test scenario, such as LIV or burn-in

A sequence of test steps which, when combined, create an entire

Test Scenario
test sequence

Any occurrence that causes the software to generate an alarm or

Events
alert message

The electronic current source board used to drive a full shelf in
the chamber; a single control measure module (CMM) can drive
up to 128 DUTs on four fixtures, and includes temperature
controllers and TCP/IP communications circuitry

Control Measure Module

Starting the Computer and Software

The computer is configured to automatically power on when AC power is applied. It will
automatically log onto your facility's network, start the ReliaTest control software, and connect to
the LRS-9434. Refer to Appendix A for instructions on changing the log on passwords.

Before the computer is switched on, make sure the Ethernet cable is connected between the
computer and LRS-9434. Refer to the manufacturer’s instructions provided with the control
computer for details on properly setting up and powering the computer.

Once the computer has booted, the ReliaTest control software will automatically start and will
search for all available control-measure modules (CMMs). The software may be manually
restarted by double-clicking on the ReliaTest icon located on the computer desktop. The startup
process is logged in the Initialization Log, and can be viewed by clicking Events -> View
Initialization Log in the menu at the top of the main window.

NOTE: Do not install additional software as this may negatively impact performance.
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Navigating the Software

The software is primarily navigated using a Graphical User Interface (GUI) consisting of views

and windows, on-screen buttons, and dialogue boxes.

There are three main sections, or views, to the software screen shown in Figure 3.1; the

Control View, the System View, and the Test View. Generally, these
the functions for which they are named.

AL LY Lightwave ReliaTest

sections each focus on

Systern  View Edit  Help

1+ Chamber View

B Fistures, 192 Devices.

U Engineering Chamber

8 1000HT Burrvir - 1/9/2008 2:15:04 P
24kt Burrin - 1/9/2006 2:24:35 PM
& K17LA Characterization - 1/9/2006 2 25:56 PM

I 1000H: Burrin - 1/3/2006 2:26:11 P 1] R
" 1000H: Bumvin - 1/3/2006 2:23:21 PM
o 24hr Burmvin - 1/3/2006 2.30:23 PM 2| e —

=f K17LA Characterization - 1/9/2006 2:31:02 P
4l ; 3 -
i ﬁl Control View | 4 ’—{ System View |

1000Hr Burrrin |

P Intemal LIV
o Extenal LIV 5
R 4
[ 1000Hr Burrein &
- 24hr Bundn

@j 8

&

15 Failed Devices 17 Event Messages Chamber Door: Closed
5 Running Tests 0 Completed Tests Exhaust Fan: tedium

Change Exhaust Fan...
Show Color Legend..

“Waiting for the next measurement ta be taken...

|; ACC Burnein BO°C Time Left: 9985 hours (41 daps, 14 hours and 30 minutes)
Resumed: 1/3/2006 3:42:25 PM Complete: 272042006 B:16:05 A
S Event Messages 1 Fisture:
Bum-in Length: 1000 haurs (41 days and 16 hours] Murber OF Diata Points: B2
Executed Length: 1.49 howss (1 hour and 29 minutes) Time of Last Data Point:
Measurement Period 1 hour Average LD [} <NoData>
Averaging Length 1 hour = = 2
Temperature S etpoint [*C): 45.00 Test Vlew :g: r[';\?l[\([r;m] ::g g:::i
Temperature Settiing, “within 100.00°C for 0 geconds. & T g wre [T} <No Datas
Cortr o ACC verage Temperature oData
Curent Source 5etpoint: 10000 mé
Phaotadiode Bias V) oo

Figure 3.1 — Software Main Screen

Control View

The Control View in the upper left side of the main screen displays information relative to
controlling the system. The six buttons in the top-left corner of the Control View are used to

access the different functions described below.

e Device Type Configuration
o Test Configuration

e Instrument Information

e Running Tests

e Historical Test Data

e Events and Alarms
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System View

The System View presents specific information on the entire chamber, each shelf, each fixture,
and each device. Instruments can be viewed in detail by double-clicking them, or the three
arrow buttons at the top of the System View can be used to step through devices and fixtures.

Test View

The Test View, at the bottom of the screen, presents information on the test scenario or step
that is highlighted in the Control View. Information can be viewed for test configurations that are
not running (Configured Tests), current running test scenarios (Running Tests), and test
scenarios that have stopped running (Historical Tests).

Using the System View

You can view specific details on each shelf, fixture, or device by "diving down" through the
hierarchy in the System View area. Simply double-click on the subcomponent - shelf, fixture, or
device - you wish to examine in detail.

The System View hierarchy is shown in Figure 3.2. As the system view changes, the Control
View also updates to display the location in the hierarchy "tree" that you are examining.

When an Event occurs, the affected instrument will flash red to get your attention. You can
navigate in the System View to the affected instrument to find the event message. More
information on events is in Chapter 6.

€1t Charaber View

LRS-3424
5 Fitures, 144 Devices.

sied D Charmbet Door Open

e Exhaust Fan Dff
1 =l al
CY e —— Show Color Legend
3
Rack/Chamber ‘ 1+ Fisture View

LAS-9424 - 52 - Fidure 3 43521334
32 Devices.

4352134
<No Device Type>

Serial Number.
Device Type:
Fisture D

3 16 2 2 Assign D,
8 \ 7 15 23 3 Fisture Temperaure ['C} 24.00
Messured: /812005 1:07-02 P
L " 2 0 Set Point Overides
& . o . No st peint e has been loaded
Clear Load ] [Save
@ ® 2@ » B3] (L] [5ove]
= Fixture 3 1 19 7 Esternal Phatodetector Calbration
Uncaibrated [ Edit |
2 10 18 %
i 2 w B 1 Device View
LRS-9424 -52-F3: 43521334 -D13
Setial Number: Set Paint Dverride
Device 13 AL (ma).
e APC - Intemal {ud]
Fai This Device L
APC - Extemnal [ud)
Lases Diive Outputis: O
= Device
Buinin Measuements Last Measusrement Average of Lamit
the Last 10
Diive Current. 0.00 0.00
Vokage: 0.000 0.000

Maritor Photodiode: Cunert; 0.00

0.00

Fodure Temperature: 0.00

alsl<|?

0.00

Figure 3.2 — System View Hierarchy
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Chamber View

From the Chamber View, one can see all the fixtures and control measure modules (CMMs) that
are installed within a single chamber. As shown in Figure 3.3, any shelf that is not populated
with a CMM is lightly hatched. In this figure, shelves 1 and 2 are the only ones with CMMs
installed. Any shelf with an installed CMM but with no fixtures will be visible with white boxes
indicating open positions within the shelf.

" 4 " Chamber Yiew

Engineening Chamber

E Fistures, 192 Devices.

15 Failed Devices 17 Event Meszages Chamber Door: Clozed
5 Running Tests 0 Completed Tests Exhaust Fan: bl edium

ety

ahige Exhauzt Fan...
| Q _._.‘ _._.‘ _._.‘ Ch Exh F
| R — [ Shaw Calor Legend... ]

(]

Figure 3.3 — Chamber View

Shelf Diagnostics

The Shelf Diagnostics provide detailed information about the status of a specific CMM. The
Shelf Diagnostics may be accessed by selecting Help -> Shelf Diagnostics as shown below.

UL JLX Lightwave ReliaTest

System Yiew  Edit | Help
@ |!| o ShotbRelaTesth | 4+ Chamber Wiew
= _> e ] Shelf Diagnostics Engineering Chamber - Shelf 1: LRS-9424 (10,10,0,227:0: at Engineeting Chamber)
C e DGR Generate Diagnostics File... Engineering Chamber - Shelf 2: LRS-9424 (10.10.0.235:1: at Engineering Chamber)
e \{ Huicksys Eh.ECk 9200821331 BN 15 Failed Devices 17 Event Messages Charmber Doar: Closed
- 1000Hr Bun-in - 1/3/2005 215,04 P 5 Runting Tests 0 Completed Tests Exhaust Fan: I edium
o 24hr Bumin - 1/9/2006 2:24:35 P
[+ ( K17LA Characterization - 1/9/2006 2:25:56 P
- 1000Hr Burndin - 1/9/2006 22611 P 1 I R B pE b
o 1000H! Bumein - 4 /9/2006 2:29:21 PM —
@ 24 Bur = 230:23 PM S J— Show Color Legend..
B K17 “42006 2:31:02 PM —_—
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The diagnostics window provides important information used to verify system identification and
operational integrity. The majority of the information displayed in the diagnostics window is
intended for use by an ILX representative. The CMM serial number and the CMM calibration
date are significant details in the diagnostics window.

L% L RS-9400 Diagnostics BE®

Identification Shelf System Information
Micl Nisrber LRS-9400 Shelf Time 7/6/2005 5:04:55 PM
Serial Number: 3221250 The shelf time is only queried every 2 seconds.
Shek Number. 0 Fixture 1
Model & S/N #
Chamber Name: Engineenng Chamber User ID
Firmware Version: 9400v1.30- 4
Fixture 2
CMM Calibration Date: 7/5/2005 Model & S/N # 4742ENG
Network Information User ID
IP Address: 10.10.0.226 Fixture 3:
Model & S/N #
System Port 3005 - Connected User ID.
Alert Port 3006 - Connected
Fixture 4
Chamber Door Open Actions Model & S/N #
The chamber door is normally configured to shut off all of the bl
lasers when the door is opened. This feature can be disabled
for convenience.
System Voltages
O Shut Off Laser Output When Door Opens
@ Leave Lasers On When Door Opens Ground 000
Event messages indicating the door was opened and closed +12.5V Supply 1279
are logged in either case. If lasers are configured to shut off,
the tests wil resume when the door is closed 125V Supoly 1262
+5V Digital Supply 5.03
Leaving the lasers on while the door is open is a potential
safety hazard. Please take the necessary precautions. +48V Supply 4820
All of the shelves in the chamber will be updated to +5V Analog Supply: 501
the same value.
-5V Analog Supply: 5.05
—— mmm Vokages are updated every 5 seconds
| E xit

Fixture View

Double clicking on a fixture from the Chamber View, or clicking on a fixture within the connected
instruments tree from the Control View will bring up a view similar to that shown in Figure 3.4.
The ReliaTest software identifies fixtures through the use of a serial number and fixture ID
stored within the EEPROM located on the fixture circuit board. The fixture ID can be a name as
descriptive as required and can be changed by clicking on the Assign ID button. The fixture ID
can only be changed when the fixture is NOT being used in a currently running test. If the
fixture is in use, the Assign ID button will be grayed out and unavailable.

4+ Fistura Wiew

Engineering Chamber - 571 - Fisture 4: 3452-1111: Red Lasers

32 Devices.

1 Failed Devices: 0 Ewent Meszages Serial Mumber: 34521111
1 Running Tests 0 Completed Tests Device Type: Fed Lasers [Max 70°C)

Fisture [0 Red Lasers

@ @ 2@ =@
7 Q 15 o 3 Q 1 1\3 Fizture Termperature ["C): 39.37

) ) ) ) Measured: 1/9/2006 3:46:02 PM
& Q 14 Q 2z o 30 Q Setpoint Overides

Mo setpaint file haz been loaded.
@ 1@ 2@ 2@

Save
@@ »@ =@
3 Q 11 O 19 Q 7 Q External Photodetector Calibration

Default InG ads
:@ 1@ @ =@

Q@ @ @ =@

Figure 3.4 - Fixture View
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The Fixture View also displays the fixture temperature while in standby mode and when a test is
running. A timestamp shows how current the measurement is.

Setpoint Overrides

Below the fixture temperature display is a section allowing the manipulation of setpoint override
files. Setpoint overrides will be discussed in more detail in the section entitled Device View.
From the Fixture View, a file containing setpoint overrides may be assigned to a fixture,
removed from a fixture, or viewed. Setpoint overrides assigned from the Device View may be
saved to a file from this section of the Fixture View.

External Photodetector Calibration

External photodiode arrays have been calibrated to measure absolute optical power. A
calibration file is associated with the array. This file is identified by the array serial number and
should be located in the C:\Program Files (x86)\ILX Lightwave Corporation\ReliaTest\XPD
Calibration Files directory on the control computer.

If the calibration was performed after initial system shipment, the calibration files will be
provided with the arrays. The provided files should be copied into the ReliaTest calibration
directory.

Clicking on the Edit button brings up a dialog box allowing the calibration file to be located and
associated with the fixture currently being viewed. After association has occurred, the button
text changes from Edit to Clear to allow future fixture and array disassociation. This button is
only active if the fixture is not presently being used in a test. This association remains in force
even if the array has been physically removed from the fixture. Once an external photodiode
array and fixture have been associated, measurements from the array will be shown in units of
milliwatts.

To correctly measure absolute optical power, the Laser External Power Calibration Information
in the Device Configuration screen shown in Figure 3.1 must be appropriately set for the type of
device being tested. If the external photodiode array is to be used on a different fixture, it must
first be disassociated from the original fixture and then associated with the new fixture. Click on
the Clear button to disassociate the fixture and array.

Device View

Double-clicking on any device shown in a Fixture View, or clicking on a device within the
connected instruments tree from the Control View will bring up a Device View similar to that
shown in Figure 3.5. From this view, current status and limit information for a specific device
may be viewed. The left and right arrows allow the view to cycle between all the device
positions within a fixture. When the device/fixture is NOT currently being used in a test, one
may enter a serial number or other descriptive information pertaining to the specific device by
entering the information in the Serial Number: field and then clicking on the Set button next to
the field.
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|] Applications Lab - 54 - F4: 4352-1336 - Device 02

0 Failed Devices 0 Ewent Meszages 1 RBunning Tests 0 Completed Tests
Serial Mumber: : Fail This Device...
ACC [ma):
APC - Intemal [ud):
APC - External [mwn]:
Lazer Drive Output is: ah
r Awerage of e
Burn-In Meazurements Lagt Measurement the Last 10 Lirnit
Drivve Current: 37.40 000 50,00 e,
Yolkage: 2.205 0.000 3.000 Y
Monitor Photadiode Current: 119.37 0.00 B00.00 [T
External Photodetector Power: 54565 000 - i
Fimture T emperature; 4995 0.0o 100.00 B

Figure 3.5 - Device View

During a test, a device may fail due to an open or short circuit, or due to exceeding one or more
of the limits set for the device. This information will be displayed in the Device View. A device
may be manually failed as well by clicking on the Fail This Device button. If this is done, a
dialog box will appear so an explanation for the failure may be given. This information is
recorded in the test event log.

The Device View also displays recently gathered test data for the displayed device. The Burn-in
Measurements button allows the user to query new data on demand.

Setpoint Overrides

Modifications to test setpoints may be made on a device-by-device basis through the Setpoint
Override section of the Device View. As its name suggests, any value entered in any of the
fields shown in the Setpoint Override section will be used for a given type of test for that specific
device. Setpoint overrides may be assigned to a fixture/device or to a test. This section
describes how to assign the fixture or device.

To set a setpoint override in the Device View, click on the appropriate override parameter box to
place the cursor there. Enter the appropriate value, and click on the Set button. The Set button
must be clicked in order to store the value. Use the left and right arrow buttons to move from
DUT to DUT to set their specific override values. Setpoint overrides do not function in L-I-V
tests.

The setpoint overrides must be entered prior to starting a test. If the fixture is presently being
used in a running test, this option will be grayed out and unavailable. Once an override has
been entered for a specific device, it will remain active for as long as the fixture remains
installed in the chamber. This means that after one test scenario has finished with overrides
active, any additional test scenarios run on this fixture will be run using the same override
values. In order to manually remove the overrides, highlight the override value, delete it from
the parameter box, and click on the Set button. Entering zero for the override simply enters the
value of zero as the setpoint override.
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After a set of overrides has been manually entered, they may be saved for future use. This
option is available from the Fixture View, Figure 3.4, in the section Setpoint Overrides as well.
Clicking on the Save button will open a dialog box to specify the location where a text file
containing the overrides should be saved. A sample override file is shown in Figure 3.6.

[ Set Point Overrides.txt - Notepad E@EJ

File Edit Format Wiew Help

Device Mumber

ACC

pevice Number

ACC

Device Wumber

ACC

pevice Number

ACC

pevice Wumber

ACC

Device Mumber

ACC

pevice Wumber

ACC

Device Mumber

ACC

Device Wumber

ACC

Device Wumber

APC Internal ua
APC External mw :
1 <NOT

APC Internal ua
APC External mw :
T<MOot

APC Internal uh
APC External mw :
FR (=) S

APC Internal ua
APC External mw :
T <Mot

APC Internal uh
APC External mw :
T<NOT

APC Internal ua
APC External mw :
: <hot

APC Internal ua
APC External mw :
T<MOot

APC Internal ua
APC External mw :
1 <NOT

APC Internal ua
APC External mw :
T<MOot

i

<hOT
<MOT

<MOT
<ot

<Moot
<MOT

<MOT
<Mot

<ot
<MOT

<MOT
<MOT

<Moot
<Moot

<MOT
<MOT

<MOT
<ot

10

A4 ReliaTest override Setpoints
o

used>
Used:>
Useds

Used:>
Useds>
used>

Useds>
Used>
Used:>

Used:>
Useds
Useds>

Useds>
useds>
Used:>

used>
Used:>
Useds>

Useds
Useds>
used>

used>
Used:>
Useds

Used:>
Useds>
used>

Ly

Figure 3.6 — Setpoint Override File

The different button functions as shown in Figure 3.4 are described below:

Clear — Removes any setpoint overrides that have been entered and any setpoint file
from memory

View — Opens the default viewer for text documents (typically Notepad) to allow the
setpoint override file to be edited
Load — Opens file browser to allow previously saved override files to be loaded

Save — Saves any existing setpoint overrides into a configuration file for future use; the
file format is text file; if no overrides have been manually entered, this button will save a
blank temperate to be edited later
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Using the Control View
The system hierarchy is shown in a "tree" fashion in the Control View when the View Connected
Instruments display is active. Figure 3.7 shows an example of the tree.

=R E raineering Charmber
=+ Engineerning Chamber - Shelf 1: LRS-9424
+- Fiwture 1; 4752-1235; Resiztors
+- Fiwture 20 4352-1367: Resistors 3
+- Fiwture 3 4350-0123; 1 Resistors
+- Fisture 4: 3452-1111; Aed Lasers
= Engineerning Chamber - Shelf 2 LRS5-9424
+- Fiwture 1; 4352-1028; ATP Test Fix
+- Fiwture 2 43501007
Fimture 3 - Mot Connected
Fimture 4: - Mot Connected

Figure 3.7 - System Hierarchy in the Control View

To navigate through the tree, simply click on the instrument you wish to view. This method also
allows you to select individual fixtures and DUTs, and the Test View updates accordingly. The
System View on the right side of the screen also updates as you click down through the tree.

Using the Test View

The Test View is at the bottom of the main screen and displays information about the test that is
currently highlighted in the Control View. Tests can be selected from the View Configured Tests,
View Running Tests, and View Historical Data sections of the Control View.

When a Scenario name is highlighted, the Test View shows which instruments are assigned to
that test. Only a single fixture can be assigned to a test scenario.
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Status Color Codes
As you navigate through the instrument hierarchy, shelves, fixtures, and DUTs change color to
indicate their status. A color code list is viewable from the Chamber View by clicking on the

Show Color Legend button. The color codes are explained in Figure 3.8.

LR5-9400 System Legend Of Colors

=

The following list of colors provides a description for each color
that is used in the LRS-5400 system.

COLRERN

The fixture has not been configured.

The fixture or device is configured and ready for
testing.

The fixture or device is inuse in a test.

The test for the fixture or device has just completed.

The test has completed all of the devices on this
fixture have been shut down during this test.

The test has completed and all of the devices have
been marked as failed and left on to complete the
test.

The device has "hard’ failed: Failed during a test and
was shut down.

The device has "soft’ failed: Failed duning a test and is
left on.

The fixture is not inserted into the shelf.

| | | Flashing status indicates that an event

has recently occured and the operator

‘ ‘ i ‘ has not reviewed the event.

Figure 3.8 - Status Color Codes
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Operations Interface

The Operations Interface provides a simple, clean interface for repeatable, every-day use of the
software. Where the Engineering Interface allows full access to the Device Configuration and
the Test Configuration windows, the Operations Interface is designed purely for starting and
stopping tests that have already been configured. The Operations Interface is very similar to the
Engineering Interface with a few minor differences.

Access between the Operations Interface and the Engineering Interface is provided through the
pad-lock icon on the main screen.

Running Tests List Differences

In the Operations Interface, the Running Test list contains only the tests that are actively
running in the system. Tests which have been recently paused or aborted stay in the Running
Test list for one hour. In the Engineering Interface, the tests in the Running Test list are listed in
the order that they are started. The tests in the Operations Interface Running Test list are listed
in the order of the shelves that they are running on.

Test View Differences

In the Operations Interface, the Test View may be hidden or displayed by the user. If the Test
View is displayed, it will only contain the test scenario status. The status information for the test
steps is not displayed. This is intended to keep the interface simple and easy to understand. If
the user clicks on the test step, only the test scenario status is displayed in the Test View.

Restricted Areas

The Operations Interface may be configured to restrict the user's access only to the areas of the
software that are required for operating the system. Areas of the software that are used to
configure the system may be inaccessible.

W General Software Options

Password Pratection Options Test Actions

[[] Enable Password Protection F Force Device Seral Number Entiy At
Test Start
Old Password
New Password:
Email Dptions
Enable Event Message Emailing Configure Server...
Ve, Com 1
Add Email Address...
Remove Email Address
Event Types to Email to useiname(@serveiname, com
Ewent Tupe Description
Test Processing Requires At A test has stopped due to an emor
Test Processing Finished A test scenario has completed
[1 Device Failuie A device fails due to an out of imit condition
User £ uzer has entered an event message
System Recovery Options
Automatically Resume Testing
Automatically Resume Testing After Software Restart
Autarnatically Resume Testing After Hardware Disconnections

Figure 3.9 - General Software Options
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From the Engineering Interface, choose System->Options to access the General Software
Options. By checking Enable Password Protection, the Operations Interface is restricted to
"operation-only" screens and information. To access the restricted areas, the user must enter
the Engineering Interface. If password protection is enabled, the user will be prompted for the
password to enter the Engineering Interface. If the incorrect password is entered, ReliaTest will
log an event message to signify that an attempt to gain access was blocked.

The following areas or options are inaccessible from the Operations Interface:

The Database Configurations Dialog

The General Software Options Dialog
The Test Configuration Dialog

The Device Type Configuration Dialog
The Device Types Control View

The Existing Tests Control View

The Connected Instruments Control View
The Default Running Tests Control View
The Historic Tests Control View

The System Events Control View
Deletion of Historical Tests (Singular and Multiples)
Restarting a Test From the Beginning
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Chapter 4:
Configuring and Running Tests

This chapter describes the steps required to configure and start a test. This chapter refers
frequently to Chapter 5, which describes each of the screens and functions in detail. Refer to
Chapter 5 for instructions on viewing the test data once the test has started.

How to Configure a Test
The basic process flow for configuring and starting a test is as follows:

1) Configure device type

2) Define test scenario

3) Assign device type to a fixture

4) Assign a fixture to a test scenario
5) Start test

Device Type Configuration

The Device Type Configuration screen is used to set the attributes for DUTs. Click the View
Device Types button in the top left corner of the Control View to activate the Devices control
view.

To create a new device type, right-click in the Control View area and select New Device to bring
up the window shown in Figure 4.1. Fill in the device type attributes to configure the device.
Click OK when the page is complete.

To edit an existing device type, right-click on the device you want to modify and select Edit
Device Type. Modify the attributes described below, and then click OK.

A ek gl
v v A
C D e
(et ) (o) ) Figure 4.1 — Device Type Configuration
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Devices attributes that must be configured are:

e Device type name; typically the device model number
e Device current, voltage, and temperature limits
o Typically determined by the DUT product characteristics
o The LRS-9434 software and firmware control system will prevent these limits
from being exceeded during operation.
e Laser safety shut-off criteria
o If any of these conditions occur, the laser will be switched off and an event
message generated.
e Device pin-out assignment
o The four device configurations accommodated by the standard fixture and CMM
circuitry.
o These options may be different for custom device fixtures
e Laser wavelength
o Used in conjunction with the external photodiode array calibration file specified.
If a calibration file has been specified, an output wavelength must be set in the
Laser Wavelength box.
e User calibration factor
o To achieve rated optical power measurement accuracy, the User Calibration
Factor must be correctly set. This value compensates for varying output beam
geometries from different laser devices. If device samples were provided at the
time of factory calibration, a User Calibration Factor will be provided as part of
the calibration documentation. This will be a nominal value for each device type
and can be calculated from the ratio of actual measured power over ReliaTest
measured power.

Test Scenario Definition

Click the View Configured Test button in the top left corner of the Control View to activate the
Configured Tests List. To create a new test scenario, right-click in the Control View area and
select New Test to bring up the Test Configuration window shown in Figure 4.2.

- Test Configuration EER

@ TLB7136732 Bumin

TestHame:  [RLD High Temp K173

Authior Name

Nunber of Actians: 5

Estimated Time To Complete 41 days and 16 hours
CC 150mé @ 65'C
4D KI73
LIV-Ex 1 60mé (8 25°C [#]Erable Field 1
1000.0h. ACC 140mé @ 50°C

User Defined Fields.

Fied 1 Nome:
LIV-£x 160w @ 25°C Leod i

= RAD High Temp K173 Fiekd 1 D fault Value:
LIV-Ex 160m4 @ 25°C
500 0hy, ACC 140mé @ 70°C 1| [ Enable Fiekd 2
LIVEx 160md @ 25°C -
500 06y, ACC 1408 @ 70°C +
LIV 16004 @ 25C —

< >

| NewTest Copy
 New TestStep _Delele “Apph Changes | [Cancel Changes|  Changes are automaicaly applied T . . . .
e Lowe] Cooew] forome) Pomieadd =] Figure 4.2 - Test Configuration Window
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New Test - Creates a new test scenario.

New Test Step - Creates a new test step in an existing test scenario. Possible test steps
include monitored burn-in tests and LIV tests.

Copy - Copies the highlighted test scenario or test step. The copy is placed adjacent to
the highlighted item.

Delete - Deletes the highlighted test scenario (and any associated test steps) or the
highlighted test step.

Up and Down Arrow Buttons - Allows test steps to be reordered within a test scenario or
test steps may be moved from one test scenario to another.

Click the New Test button in the bottom left corner to create a new test scenario. A new test
scenario item will be inserted at the top of the list of test. Click on this new test scenario to
display the related configuration information in the left side of the screen.

Test Name - The user-defined name of this test scenario. This name must be unique
among all of the predefined test scenarios. This field is limited to 30 characters.

Author Name - The optional name of the author of this test scenario. This field is limited
to 256 characters.

Default Device Type - The optional default device type to utilize when this test runs. A
device type must be assigned in order for this test to be started from the Operations
Interface.

Test Description - The optional description of this test. This information is displayed in
the Operations Interface in the Select a Test dialog when the operator is starting a test
on a shelf. This field is limited to 512 characters.

Number of Actions - The number of test steps that are contained by this test scenario.
Estimated Time To Complete - The estimated time that this test scenario requires to
finish.

User Defined Fields - Customizable fields that will be displayed to the operator when this
test starts. The operator is required to enter a value into each active field before the test
will start. Typical use of these fields maybe to prompt for the operator's name, the batch
number of the devices in test, or perhaps the sales order number for the devices under
test. This information is always available after the test has started in the Custom User
Information tab within the Test View. This information is exported to the test scenario
CSV file.

Editing Test Scenarios

To edit an existing test scenario from the Control View, right-click the test scenario you want to
modify, and then select Edit Test.

Test scenarios can also be edited by clicking on the test name in the Test Configuration
window. The right side of the Test Configuration window will show the information relevant to
the selected test.
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Creating New Test Steps

To add a test step to a scenario, first click on the test scenario name. Then click the New Test
Step button in the bottom left corner of the Test Configuration window; the Adding a New Test
Step Type window will appear (Figure 4.3). Click to select the type of test you want to execute in
that test step:

e Execute Command Line
e Monitored Burn-In

o LIV Test

e Sampled Burn-In Test

Click on the type of test you want to create and then click OK. The right side of the Test
Configuration window will change according to the type of test you select, and each is described
below.

M Adding a New Test Step Type |E|E|£_h]

Execute Command Line Flease select a type of test step.
Beport Ta C5Y Files

LRS-5400 LIV

LR5-3400 Monitored Burm-in
LR5-9400 Sampled Bum-in Test

Figure 4.3 - Adding a New Test Step Type

Execute Command Line

The Execute Command Line configuration screen is shown in Figure 4.4. This feature is used to
open or run any file, including external application programs. You can choose to wait until the
other program has been closed before moving on to the next step, or the next step can begin
immediately after the external application program is called. This function can be used to run an
external program to analyze test data, print a data file or report, or perform other analysis or
system control functions.
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100,k BI, 1.0 LIV, 65/25C
Export To Excel [R)

Exsport To Application
Execute Command

New Test Step

Test Step Name: Execute Command

Application Path or Command C:\Simple Executable. exe

Arguments:

*

ue with subsequent tests
it can delay testing unti
romatical
prEmE— ——— Changes are sl spoed vhen a ew st is

@ Continue Testing
© Delay Testing

Figure 4.4 - Execute Command Line Configuration

LIV

An LIV test is a method of characterizing laser diodes. It is a test where laser forward current (1)
is ramped from zero to (typically) the maximum of the laser’s operating range. While the current
is being ramped, the laser’s forward voltage (V) and optical light (L) outputs are recorded. The
data is plotted with | as the independent variable and L and V as dependent variables to

produce an LIV graph.

The operational parameters of lasing threshold and slope efficiency are calculated from the
resultant data. Several different methods may be used to determine threshold and slope
efficiency. Each method is available from within the LIV configuration screen shown in Figure

4.5.

. at B5C
100.0h BI, 1.0 LIV, 5250
Export To Excel (R]

Export Todpplication

New Test Step.

4 Test Configuration BEE
= : = i i

LIV Narme: AutoGenerste Name
Stait Currert (ma |00
Step Size (ma}. 010
End Curtent (b 100.00
Phetodiode: Eema v
Intemal Photodiads Bias [V} [
Temperature Cortrol
Fistwe Temperature Selpaint (C: 50
1+ Temperature Window (C} 1.00
Tolerance Setling Period (Seconds} £l
Analysi
Thiest fation Method Second Derivative
Nominal Pop [/} =]
Noninal op (mé) 7000

Slape Efficiency Method: O Predefined Extemal PD Cunrent or Power (ul or miw)

O Percentage of Pop@lop (&) Predsfined Laser Diive Curent (mé)

Point 1 LDI [mé);
Point 2D fmé):

Ch: tornaticall lied whe test

60.00
s000

Fill in each of the data fields on the screen to complete the LIV test configuration.

Figure 4.5 - LIV Configuration
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LIV Name - The user-defined name of this test step. This name does not need to be
unique. This field is limited to 30 characters.
Auto-Generate Name - When selected, this option will automatically generate a
consistent name based on the parameters entered into this test step.
LIV Ramp Settings - The Start Current, Step Size, and End Current that define the
current ramp of the LIV. The values entered here cannot create a ramp that has more
than 1000 steps.
Fixture Temperature Set Point - The temperature set point of the fixture.
Temperature Window and Tolerance Period - The temperature settling size and timing
that define the when the test will begin. The temperature must be stabilized within the
Temperature Window for the entire duration of the Tolerance Period before the lasers
will turn on.
Threshold Current Calculation Method - The method used by the software to calculate
the threshold current of the laser. The first three are based on Telcordia GR-468-CORE
and GR-3013-CORE.
o Second Derivative - This method uses the peak of the second derivative for the
threshold point.
o First Derivative - This method uses the point where the first derivative reaches
1/2 of its peak value as the threshold point.
o Two-Segment Line-Fit - This method extrapolates the two linear portions of the
L/l curve and uses the point where these lines intersect as the threshold point.
o Single Line-Fit - This method extrapolates the linear portion of the L/l curve
above the knee to the zero optical power point, which is considered to be the
point of threshold. This method is not recognized by Telcordia.
Nominal Pop - The optional field denoting the expected power at the typical operating
current. The lop of the laser will be calculated based on this value.
Nominal lop - The optional field denoting the typical operating current of the device. The
Pop of the laser will be calculated based on this value.
Slope Efficiency Method, Point 1, and Point 2 - The optional information used to
determine the slope efficiency of the laser. The points entered define the line with the
slope of the laser's Light versus Current data.
Predefined External Power - Points are entered in terms of optical power (Watts).
Percentage of Pop@lop - Points are entered as a percentage of the calculated
Pop@lop.
Predefined Laser Drive Current - Points are entered in terms of the drive current.
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Monitored Burn-in

A monitored burn-in test may be several minutes to several thousand hours in length. It is a test
where the system attempts to hold one operation parameter constant throughout the entire test
while recording the remaining parameters. These parameters may be laser drive current,
internal (backfacet) monitor photodiode current, or output power. Control via output power is
only possible through the use of an external photodiode array that has been calibrated for
absolute power measurement.

The Monitored Burn-in configuration screen is shown in Figure 4.6

AU Test Configuration EEE
| = Demonstration Test 1 Common Parameters | Advanced Paramolers|

Burrein Name: Auto-Generate Name  [7] [

Test Schedule

Export To Excel (R

Export To Application S TS A |
‘ 1 hour
Measurement Interval (Minutes) 1000 |
Minimum 1 Minute 10 minutes.
Measuement Averaging Span (Minutes) 0
Data Is averaged for 10 minutes before each measuement interval Ominutes.

|
| Devics Contral
| Laser Control Mode: ‘A'EE —

ACC Setpoint m) [75.00
‘ | Photodiade Bias [V]: 00
| Tempeiature Control
Fisture Temperature Setpoint ('CL 5500
Temperature Window [°T) .00
Tolerance Period [S econds}: [0

Changes are automatically applied when a new test s
New Test Step. #pply Chenges | [ Cancel Changes g o

Figure 4.6 - Burn-in Configuration

Ui Test Configuration BEE

=) Demonshiation Test Comman Parameters | Advanced Parameters
LI 100mé, 1000, 0Prts at 250 o
1 Ohr, ACC 75mb a1 B5C Set Poirt Overids File:
100.0he BI, 1.0k LIV, 85/25C The Set Point Ovenide File should contain set points for one fisture only. If wou are using this feature, this test should be

Export To Excel [R) avsigned to only fixure,
‘ Export To Application

Laser Oulput Shut off Laser AtEnd of Step v

The laser output will stay on for 3 minutes after the end of this test step or urtl another Buinin or LIV test step runs. This
featune slows the lasers to remain on whie another test step runs. This is specifically useful when running two burn-in tests at
different temperatures withot shutling off the lasers.

Changes are automaticall applied when a new test is
New Test Step. #pply Changes | [ Cancel Changes 2 e

Figure 4.7 - Burn-in Configuration (Advanced)
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e Burn-In Name - The user-defined name of this test step. This name does not need to be
unique. This field is limited to 30 characters.

o Auto-Generate Name - When selected, this option will automatically generate a
consistent name based on the parameters entered into this test step.

e Burn-in Length - The time, in hours, that the devices in test will be at the laser drive set
point; time is displayed in “days, hours, minutes, seconds” below.

e Measurement Interval - The interval, in minutes, at which the measured parameters are
reported; minimum of ten minutes.

o Measurement Averaging Span - The time span, in minutes, over which data is averaged.
The averaged data is reported at each measurement interval.

e Laser Control Mode - The method to drive the devices. ACC for automatic current
control; APC for automatic power control. APC may be selected for the internal diodes or
the external power detectors.

o Laser Drive Set Point - The drive current that the devices under test are supplied.

e Fixture Temperature Set Point - The temperature set point of the fixture.

e Temperature Window and Tolerance Period - The temperature settling size and timing
that define the when the test will begin. The temperature must be stabilized within the
Temperature Window for the entire duration of the Tolerance Period before the lasers
will turn on.

e Advanced Parameters Tab - These advanced settings are optional and do not need to
be configured.

e Laser Output - Configures the lasers to shut off or remain on after the end of the test.
The lasers maybe configured to remain on up to 3 minutes after the burn-in test length
has expired. This option may be useful when running multiple burn-in tests in
succession. With this option set to Leave Lasers On After End Of Step, the lasers will
remain on as the next test step commences. This option allows a string of test data to be
recorded at different measurement intervals or temperatures without shutting the lasers
down between tests.

o Setpoint Override File - The setpoint override file which will be assigned to the fixture
during this test.
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Sampled Burn-in Test

The sampled burn-in test is a long burn-in with periodic LIVs occurring during the test. The
sampled burn-in allows for different temperatures between the burn-in test and the interspersed
LIV. The data reported in the ReliaTest graph and CSV files are based on the analysis of the
periodic LIV tests: threshold, lop @ Pop, Pop @ lop, Vop @ lop, slope efficiency, the
temperature of the LIV, and the time of the LIV. The sampled burn-in test contains configuration
screens for the both the burn-in test and the periodic LIV tests.

% Test Configuration SEX
= SampledBiTest Sampled Buarin Test Configuration | Bumvin Corfiguration | LIY Configuation
1000 Oh B, 24 Ohv LIV] )
Sampied Bumvin Test Name: Aute-Generate Name (] | 1000.0hr BI, 24.0R LIV
Bumi Lengih (Hours) 100000
41 days and 16 hous.
WV Interval Howsh e e R e B 2400
The frequency of LIV tests duing the Burvin 1dy
The temperature will iamp dawn and up == fast a5 the system Limi Temperature
can espond bust it can be mited to no more than 4°C per minute Ramp o 4°C / Minute
+
+
New Test Copy
ol =0 TomlyCranges | [[CaelCharges | Changes te utomaticsly sk when e s =

Figure 4.8 - Sampled Burn-in Configuration (Main)

e Sampled Burn-in Test Name - The user-defined name of this test step. This name does
not need to be unique. This field is limited to 30 characters.

e Burn-in Length - The time, in hours, that the devices in test will be at the burn-in drive
current and temperature set points. This represents the total burn-in time of the devices
for this test.

e LIV Interval - The frequency within the burn-in test that the LIV tests should occur. An
LIV test will always occur at the very beginning and end of the test.

e Limit Temperature Ramp to 4°C / Minute - Ensures that when temperature cycling
between the LIV and burn-in tests temperatures, the fixture temperature will not
increase/decrease by more than 4° per minute.
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New Test Step.
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Figure 4.9 - Sampled Burn-in Configuration (Burn-in)
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10000 BI, 24 0he LIV
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+ Set Point Ovenides

atsigned 1o ony fidure,
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¥ | Percent Change (%}
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Sel Point Overide File:

CJ
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Laser Outout | shut oit
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The laser output vil stay on for 3 minutes after the end of this test step or unil anothes Bum-in or LIV test step s, This
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Laser Al End of Step v

Ch ool apolied .
“Apply Changes | [ Cancel Changes il Sehod o e et e

Figure 4.10 - Sampled Burn-in Configuration (Advanced)

Advanced parameters allow users to fail devices based on changes in benchmark data. In
addition, a set point override file can be used for the burn-in test.
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{4 Test Configuration |9 =1[.3}

= SampledBlTest Sampled Burmin Test Configuration | Bum-in Configuration | LIV Configursion
100010k B1. 24.0h LIV
LIV Ham Auto Generate Name
Start Cument (ma} 000
Slep Size (A} 200
End Cunent (mA} . 15000
Photodiode: e e e S e NS Tamrl "
Intemal Photodiode Bias (V) 30
Temperature Control
Fisture Tempesature Selpaint (C) 50
+
3 Tempersture Window (C} SRR ) g e 200
Tolerance Setfiing Penod [Secondsl v - . 10
Analysis Infomation
Threshold Calculation Method: st A S Sacond Darivative -
Threshold Calculation Smoothing V alue:
Mominal Im (Maritor PD Cument] (ud):
Nominal lop (mA} " .
Slope Efficiency Method © Predefined Monitor PD Curent (3]
© Percertage of Pop@lop () Predefined Laser Drive Curent (m4)
Port 1
Point 2
Comy
New Test Step. Delete Appy Changes | [ Cancel Changes Enenos s 2 tometo  sroied vien 3 e [xel s Close.

Figure 4.11 - Sampled Burn-in Configuration (LIV)

For information about the burn-in or LIV configuration screens, please refer to the sections in
this manual which describe those test steps.

Assign Device Types to Fixtures

The fixture must be installed in the chamber in order to assign a device type to it. The Ready
LED on the fixture will begin blinking to indicate that the fixture is properly installed. The fixture
color in the System View will change from white to dark gray once the system recognizes that a
fixture has been installed.

Change the Control View to show the list of device types and change the System View to
display the Chamber View. The screen should appear similar to Figure 4.12. Click and drag the
device type to the fixture you are configuring. Each fixture can test only a single device type, but
the same device type can be assigned to many fixtures. After a device has been assigned to a
fixture, the fixture will change to light blue in color.
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U LY Lightwave ReliaTest
Systern Miew Edit  Help

ﬁ @ ~/ 5 Dievice Types 1+ Chamber iew

Engineering Chamber

& Dummy L B Fistures, 192 Devices

§ Red Lasers [Max 70°T) 0 Failed Devices 0 Event Messages Chamber Door: Closed
# TOLDS462 0 Running Tests 0 Completed Tests Exhaust Fan: Medium

@ QLESDSSA (Max 55°C)
# NLEID45A [Max BO'C) I I
Change Exhaust Fan...
Q 4 Show Color Legend...

§9 OL7BCES-A (Max B5°C)

Figure 4.12 - Device List and Chamber View

Starting a Test Scenario on a Fixture

Once the devices under test have been inserted into a fixture, the system is ready to start
testing these devices. The fixture maybe assigned to the desired test scenario and the test
scenario may be started on that fixture.

Prior to starting a test scenario, if the test scenario does not have a default device type
configured in the test scenario settings, the device type must be assigned to the fixture.

The first method to start a test is to right-click on the fixture and choose the menu item Start
Test. This method opens a list of tests that may be started. Select the desired test and enter any
optional user information presented. Click the Start Test button to start the test. The user may
then be prompted with the device serial numbers if ReliaTest is configured to require them.

The second method is to select the Existing Tests lists in the Control View and click on the
desired test scenario. With the test scenario selected, highlight test desired fixture with the
mouse and click the Add Selected Fixtures button. Click the Start Test button to start the test. If
the test scenario requires any optional user information, a screen is presented for the user to
enter the information. The user may then be prompted with the device serial numbers if
ReliaTest is configured to require them.

As an available software package purchase, a compatible plug and play barcode reader can be
utilized as a third method of test scenario assignment to a test zone. Start by right-clicking on
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the fixture, and choose the menu item Start Test. You can now select the option to use the
barcode reader method and scan the appropriate barcode that matches your desired test set-
up. The user may then be prompted with the device serial numbers if ReliaTest is configured to
require them, which the barcode reader can also be utilized instead of the keyboard interface.
Contact your local ILX sales representative for more information on the barcode test scenario
creation software package.

Only one test scenario can be run on any given fixture at a time, but the same test scenario
configuration can be run simultaneously on as many fixtures as needed. A completely
configured test scenario is shown in Figure 4.13.

ik ILX Lightwave ReliaTest
Systern  View Edit  Help
8 ﬂ > s 5? Configured Tests 4+ Chariber View

£ 1000Hr Bure-in
=R 24k Burr-in

Engineering Chamber

6 Fixtures, 192 Devices.

AL Bumi . 0 Failed Devices 0 Event Meszages Chamber Doar: Closed
+ Ditectondensiivity Test 0 FRunning Tests 0 Completed Tests Exhaust Fan: Medium
[+ Quick Sys Check
[ TAD-213 Calibration
- EML LIV
& EML Extinction 2
[+ K17LA Characterization
[+ Cyele Test 3
[#- Owernight Tezt

=

o

@

o

V 24hr Burrrin Time Left 1 day
Complete:  1/11./2006 5:55:30 AM

The test iz completely configured, The aszociated instuments are configured and readp. The test may begin.

Fistures To Use In Test

Selected Fistures
Engineering Chamber - 51 - Fisture 1: 47521235 Resistors

Figure 4.13 — Completely Configured Test Scenario

Removing Fixtures from a Test
To remove a fixture from a test:

1) Click on the View Existing Tests button in the Control View and select the test scenario.
2) In the Test View, click on the fixture that you want to remove from the test, then click the
Delete Fixture button.

After a test has been started, the fixtures that had been assigned to the test are automatically
removed from that test.
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A fixture may be assigned to several tests simultaneously, but only one of those tests can be
running at any time. This feature is useful if the same fixture is used for several different tests
that are not run simultaneously, perhaps for different device types. Note that any additional tests
assigned to a fixture will not automatically start after the previous test has finished.

Pausing and Restarting Tests

Pausing a Test
To pause a currently-running test, first click the View Running Tests button. Right-click on the
test you want to pause, and select Pause Test. Once the test is paused, the icon will change as
is shown on the left.

Restarting a Paused Test

A paused test can be restarted from the same point it was paused. Right-click on the test name
and select Restart From Pause. While the test is resuming, the restart icon (shown on the left)
will appear next to the test name. Once the test is successfully restarted, the icon will change to
running again.

Completing a Test

When a test has completed, the Running icon changes to the Test Complete icon shown on the
left. The completed test scenario remains listed in the Running Tests view for 24 hours after the
test has completed. When this time has elapsed, the test is removed from the Running Tests
view and moved to the Historical Tests view. Tests that have been moved may be viewed by
clicking on the View Historical Test button. Any test that has been manually paused or stopped
due to an error will not be moved from the Running Tests View.

View Running Tests

Click the View Running Tests button in the Control View to display a list of all tests that
are presently running under the control of ReliaTest. The status for each test can be
viewed by clicking on the test scenario or step name; the information will appear in the Test
View at the bottom of the main screen.

Viewing Historical Tests

Click the View Historical Tests button in the Control View to display a list of all tests that have
been moved to the historical test list. Any completed test scenario will be moved to the historical
test list 24 hours after it has been completed. Any test that has been aborted either manually or
due to an error will not be automatically moved.

Any completed, paused or aborted test scenario in the Running Tests view may be manually
moved to the historical test list. This is possible by right-clicking on the test scenario and
selecting the Move To Historic Test List menu option.

Loading a Fixture Incompletely

The ReliaTest software assumes that each fixture is fully loaded with devices at the beginning of
a test scenario. Once the test begins, the empty “devices” will fail as open circuits and the
software will no longer record data on those positions. The “failed devices” will flash red and an
error event will be logged. Clearing the logged events or marking them as read will cease the
flashing indicators; refer to Chapter 6 for more information on clearing logged events.
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Chapter 5:
Viewing Data and Data Management

This ReliaTest software offers a variety of methods for viewing and reporting the data generated
during LIV or burn-in tests. ReliaTest normally records test data to a database and includes a
graphing feature for tracking device performance while tests are running, but also allows you to
export the data to a CSV-format file. Once the data is stored in the database, other programs
can be used to access the data or run reports.

Graphing Test Data

The graphing button is on the left side of the main window, between the Control View and the
Test View sections. The graphing functions are accessed by clicking the graph button in the
lower-left corner of the Control View.

Selecting Test Scenarios or Test Steps to Graph

You can use the graphing feature to examine data in currently running tests and historical data
on tests that have terminated. The procedure for generating the graphs is the same, but the
location of the raw data is different. For data on a currently running test, select tests from the
Running Tests screen in the Control View. To view historical data, select tests from the
Historical Tests screen in the Control View.

To select data to graph, right-click on the test that you wish to graph, then select Add To Graph.
Tests may be added to the graph by clicking and dragging them to the graph icon. The number
in the graph button on the Control View will increment to indicate the number of tests that have
data loaded into the graphing routine. Both individual test steps and whole scenarios may be
graphed.

Click the graph button to open the Graph window as shown in Figure 5.1.
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Figure 5.1 — Graph Window

Tests and Timelines

Tests that have been added to the graph are represented graphically in the Test Timeline section.
The Test Timeline section contains a timeline for each test that was added to the graph.

| 0.0k, ACC 0A & 25C - 3/193/2007 at 1:16:14 PM |

Figure 5.2 - Test Graphical Objects - Burn-In and LIV

The light blue and light beige bars in the Test Timeline section represent the tests which have been
added to the graph. These bars may be moved between timelines. Tests that share a timeline are
graphed consecutively. Tests that do not share timelines are overlaid on top of each other. For burn-
in tests, the graphical data is plotted with Time In Tests as the X-axis. For tests that share the same
timeline, the start of the second test coincides with the end of the first test.

Graphing two or more tests on the same timeline is only useful for appending data for the same set of
lasers from multiple different tests. The Test Timeline section organizes the tests horizontally based
on the date and time that they started and finished. A test that started at the time as another test
appears in the same horizontal location as the other test. In this way, tests that were executing at the
same time as another test may not share the same timeline. Tests that were executing at different
times may share the same timeline.
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Figure 5.3 - Test Colors

In Figure 5.3, the red test bar indicates that the test may not be placed on that timeline. The light
beige bar indicates a burn-in test. The light blue bar indicates an LIV test. LIV and burn-in tests
may not share the same timeline.

A Note on Appending Data

When appending data from two tests in the same timeline, ReliaTest must relate the data from the
first test to the data in the second. In Figure 5.4, there are two fixtures that were used in the same two
consecutive burn-in tests. ReliaTest uses the fixture’s identity number to match the data from fixture
SN 1320 in the first test to fixture SN 1320 in the second test. ReliaTest also matches fixture SN
1307 between the first and second tests.
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Figure 5.4 - One Timeline, Two Fixtures

A more complex situation occurs where SN 1320, for some reason, cannot be used in the
second test. In this example, assume the lasers were removed from SN 1320 and placed into
SN 1321. These lasers were tested in the first test in fixture SN 1320 but tested in fixture SN
1321 in the second test. ReliaTest first automatically matches SN 1307 between the two tests.
ReliaTest then assumes that the fixtures SN 1320 and SN 1321 should be matched together.

The fixture identity number is, by default, the fixture’s model and serial number. The user may
apply a user identity number which would then be used by the graph to match the fixtures. If
ReliaTest cannot match the fixtures using the fixture ID, it matches fixtures based on location in
the shelf. If two fixtures share the same physical location (positions 1 through 4), ReliaTest
matches the fixtures and append the data. ReliaTest also matches data between tests that were
run on different shelves, following the same rules as notes above.

Displayed Graphs

The check box preceding each timeline allows the timeline to be graphed. The test data from the
tests in the timeline are organized into the Displayed Graphs section. Each item in the Displayed
Graphs section represents a set of graph data for one device.

The check box on each graph item line enables the graph data for that device. Enabled graphs are
provided a color to help identify them in the graph screen. Disabling and re-enabling a graph applies
a new color for that graph. The mouse cursor may be moved over any graph to display on the data
for that graph. This allows for rapid searching through all of the graphs that are enabled in the
Displayed Graph section.

The mouse cursor may be moved over any of the graph axes to display the data for that axis. In the
burn-in data, there are multiple sets of data per devices that are plotted against Time in Test; voltage,
current, and temperature, for example. When the mouse is positioned over the voltage axis, only the

May 2020 42 LRS-9434 / LRS-9434SS Manual

09-FM030
1/30/13
Rev. 01



voltage versus time in test data is displayed. Each axis may be completely turned off and on by right-
clicking on the axis or by changing the status of the check box by the axis.

Printing and Saving Graphs

The Print and Print Preview buttons print the currently displayed graphs to the printer. The computer
must already be configured to use a printer in order for this option to function. A list of the displayed
graphs is included with the printed graph to help identify the data. The Save As JPEG button saves
the graph to a JPEG image on the computer. The JPEG image also contains a list of the displayed
graphs to help identify the data.

Exporting Tests to CSV Files

Test data may be exported from the database to a CSV (comma-separated variable) file. A CSV file
is created for each fixture and for each test step. A CSV file is created for the test scenario which
contains a list of the events that occurred during the test. To export the test data, right-click on the
test scenario or test step and select Export to CSV from the drop-down menu. Choose a destination
folder for the CSV data and ReliaTest exports the data. Using this method, the data for the entire test
scenario or only the data from the single test step may be exported.

CSV File Format

The CSV file format is a comma-separated file. The file is specifically formatted to assist with
automated file parsing. The format of the file (such as positions of labels and values) will be
maintained as strictly as possible as ReliaTest is upgraded in the future. This is done to prevent such
changes from affecting any customer-configured file parsers. An example of a CSV formatted file is
shown in Figure 5.5.

B3 Microsoft Excel - Shelf 1- LRS-955x.csv
i) ple Edt View Insert Fomat Tooks Data Window ACT! Help hep S . & X
HRNEA" RERE 1= By d Y Nr) AN RACRIE- RS TR Y Bio | B | E == -0 A
iMal = all B B L L LB L L B G L
A12 - A 3/6/2007 5:49:46 PM
A B C DO EL [ F G [ H 1 | [ L M =

1_[Burn-in CSV Information for Test Step 12.0hr - ACC 20A @ 40A°C

2 |Started On 3/6/2007 at 5:39:19 PM

3 |Finished On 3/7/2007 at 5:40:13 AM

4 |ACC Burn-in

5 _[Total Bum-in Length (Hours) 12

6 |Measurement Period (Minutes) 10

7 |Setpoint (&) 20

8 |Temperature Setpoint (Degrees C) 40

9

10 | Device 01 Device 02 Device 03

11 Time Stamp __LDI(A) LDV (V) Temp (DecTEC Effort Time Stamp  LDI(A) LDV (V) Temp (DecTEC Efiort Time Stamp
12 537672007 17.491 20| 1.092546 39.69898 602 3/6/2007 17:49 20/ 1.072405 39.90584 -603 3/6/2007 17:49
13 | 3//2007 17:49 20/ 1.092241 39.75999 587 3/6/2007 17:49 20 1.075151 39.55031 -599 3612007 17:49
14| 3//2007 17:59 20 1.092535 39.73532 -610.289 3/6/2007 17:59 20 1.07405 39.87791 -510.445 3/6/2007 17:59
15 | 3/6/2007 18:09 20 1.09272 39.72989 -513.991 3/6/2007 18:09 20 1.073962| 39.89938 -612.704 3/6/2007 18:09
16 | 3/6/2007 18:19 20 1.092793 39.72961 -615.174 3/6/2007 18:19 20/ 1.073831 39.88528| -614.395 3/6/2007 18:19
17 | 3/6/2007 18:29 20 1.092793 39.71719, -616.049 3/6/2007 18:29 20 1.073894 39.91265 -617.099 3/6/2007 18:29
18| 3//2007 18:39 20 1.092834 39.71768 -616.42 3/6/2007 18:39 20 1.073821 39.89305 -515.695 3/6/2007 18:39
19| 3/6/2007 18:43 20 1.092773 39.70215 -616.458 3/6/2007 18:49 20| 1.07388| 39.67093 -617.141 3612007 18:49
20| 3/6/2007 18:59 20 1.092813 39.7142 -617.741 3/6/2007 18:59 20 1.073961 39.92189  -518.368 3/6/2007 18:59
21| 3/6/2007 19:09 20 1.092818 39.71177 -618.666 3/6/2007 19:09 20 1.0738 39.86586 -618.979 3/6/2007 19:09
22 3//2007 19:19 20 1.092887 39.70646 -618.599 3/6/2007 19:19 20/ 1.073895 39.86555 -517.766 3/6/2007 19:19
23| 3/6/2007 19:29 20 1.092813) 39.71506 -617.162 3/6/2007 19:29 20 1.073811) 39.92615 -618.287 3/6/2007 19:29
24| 3/8/2007 19.39 20 1.092844 39.7095 -617.724 3/6/2007 19:39 20/ 1.073782| 39.90817 -618.733 3/6/2007 19:39
25 3/6/2007 19:49 20 1.092856 39.70567 -619.245 3/6/2007 19:49 20 1.073907 39.92503 -519.043 3/6/2007 19:49
26| 3/6/2007 19:59 20 1.09289 39.73042 -619.02 3/6/2007 19:59 20 1.07387 39.84737 -618.012 3/6/2007 19:59
27| 3/6/2007 20.09 20 1.092898 39.69881 -619.674 3/6/2007 20:09 20 1.07376 39.89847 -519.958 3/6/2007 20:09
| 28| 3/6/2007 20:19 20/ 1.092823  39.70344) -618.599 3/6/2007 20:19 20 1.073851 39.91969 -619.057 3/6/2007 20:19
29 3/6/2007 20:29 20 1.092806 39.68835 -619.524 3/6/2007 20:29 20/ 1.073826| 39.91471 -620.087 3/6/2007 20:29
30| 3/6/2007 20:39 20 1.092818  39.69305 -620.249 3/6/2007 20:39 20/ 1.073941 39.91661  -620.291 3/6/2007 20:39
31 3/6/2007 20:49 20 1.092849 39.70903 -619.445 3/6/2007 20:49 20 1.073935 39.89447 -518.661 3/6/2007 20:49
32| 3/6/2007 20:59 20 1.092811) 39.69273 -619.899 3/6/2007 20:59 20 1073824 39.917| -620.19% 3/6/2007 20:59
33 3/6/2007 21:09 20 1.092716 39.69215 -519.091 3/6/2007 21:09 20 1.07389) 39.89021 -618.737 3/6/2007 21:09
241 3IRHON7 71:1Q N 1099321 [ RAIRE._AAN 145 3IRONNT 21:19. N 1 N73I7R7 A ARIA7 .R1R A3 ARNNNT 21-1a ¥
i« » w\Shelf 1- LRS-955x / I< >
Ready NUM

Figure 5.5 — CSV Formatted Data File

The CSV-formatted files are automatically recognized by Microsoft ® Excel. If Microsoft ® Excel is
installed; double-clicking the file will open Microsoft ® Excel. Each label or value is parsed into
individual cells in the worksheet.

May 2020 43 LRS-9434 / LRS-9434SS Manual
09-FMO030
1/30/13

Rev. 01



Database Management

ReliaTest is compatible with MSDE (Microsoft Database Engine) and SQL Server. The control
computer is configured at ILX Lightwave with a SQL Express database installed on the computer.
This database is the “primary” database that is used by the software to store all of the configuration
and test data. This database also stores the device and test configurations as well as the data from
completed tests (historical data). The database configuration window is shown in Figure 5.6 and is
accessed by selecting the System -> Database Configurations...menu item and clicking on the
Advanced>> button.

4% Database & File Storage Configurations

Database Backup Information

Backup Fi
Enable Database Backup SERELGIER e

Type: [Daily o Interval [EyerDay v| Time | 20000 FM =

Database backups to netwark locations are copied 15 minutes after the specified backup time.

Backup Location

P:\ReliaTest Databasze .Backup.\ E]

14940051 ReliaT st Enable Database

Server Mame: 1L4-9400%
Database Name:  [RefiaTestDE

Fequire Server Authertication

(& Windows Suthentication [windows Uzer Login)
() Server Authentication:

Add Database

Figure 5.6 - Database Configuration Window

User Authentication and Licensing
The database server requires user authentication in order to be accessed. Authentication may be
either SQL Server-based or Windows login-based. If SQL Server is used, you must have proper
licensing arrangements in order for ReliaTest to access the database. Enter the User Name and
Password in the areas provided in this window.

To enable multiple users to utilize ReliaTest, configure the server to use a User Name and Password.
This can be configured using the SQL Management Studio that is provided with the system
computer.

If the secondary database is Windows-based, the user name and password that are used to log into
the computer will be sent to the server and used for authentication. By default, the Windows
Authentication method should be selected.

Creating a New Database
ReliaTest is designed to operate with a single database. The database must be located on the
computer on which ReliaTest is installed.
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It is highly recommended that the default database is not altered in any way, as abnormal results
may occur. Contact your local ILX service representative before any changes are made to the
existing default database, or when creating a new database, to ensure proper operation in ReliaTest.

If data is to be stored in a database other than the default, a new database must be created. From
the Database Configuration window, disable the existing database by unchecking the Enable
Database option. Click on the Add Database button, select the SQL Server or MSDE Database
option and click OK. Enter the server name in the box provided. The Default Server Name is the
computer's name followed by “SQLExpress”. Next, enter a new database name in the box provided.
The database name may be anything descriptive. Figure 5.6 shows how the server and database
names are divided. Next, make sure Enable Database and Require Server Authentication are
checked. Close the window and then close and restart ReliaTest. Once ReliaTest is running, the new
database should be enabled.

Deleting a Database

Databases may be deleted at any time by selecting the database name from the list shown and
clicking Delete Database. This function will only delete the ReliaTest reference to the database. The
data files still reside on the computer - the data is never deleted by using the Delete Database
function. Data will no longer be stored to database references that have been deleted.

You cannot remove the primary database. If the primary database becomes unavailable, either
because it is deleted, is full, or for some other reason, then the software will not be able to run tests
until the primary database is restored.

Reviewing Historical Data

Historical data is accessible by clicking the View Historical Test Data button at the top of the Control
View section of the main screen. All tests for which data is available will be displayed. You can graph
the data or export it to a CSV file.

Database Maintenance

To prevent the system computer from slowing down or lagging, routine database maintenance
should be performed. This involves removing old tests from the running and historic test lists. If the
data is critical, it is recommended that the test is exported to CSV for future analysis. Proper
maintenance of the database will help improve the speed of ReliaTest and will increase the overall
system performance.
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Chapter 6:
Software Events and Alarms

ReliaTest records and reports information on events that may impact the test data or test
performance. The events can be divided into two major groups, system events and test events.
The system event log can be viewed by clicking the View Events button in the upper left portion
of the screen. The test event log is viewed by first selecting a test scenario from either the
currently running test list or the historical test list and then selecting the Events tab. Each test
event is time-stamped for reference. Test events are not visible if an individual test step is
highlighted. ReliaTest can also be configured to send email alerts when specific types of events
occur. Examples of system events and test events are shown in Figure 6.1.

Software Events and Alarms

AL X Lightwave ReliaTest

System Wiew Edit Help
-] &8 e 5 Events List 1+ Chamber Yisw
Date & Time Cotegory | Descrplion A [ 19 Erinecing Charbr
IATARIOZAOM e Feeduobaus | || o 170 Deviee
one ailed to backup ;
11742005 10:21-45 AW Hore PeliaTest has st: g ;‘“'Ed DETV = 3 E“E”'IME;S;QES E’"I:’"hE’FDDf” ME'“:Ed
1/17/2006 10:21.47 &M Hene The eshaust fan LG IES crpleisd] 28 EreEhIA o
1/17/2006 1022.30 AM None Enginssing Cha
1/17/2006 10:22:22 AM None Enginesiing Cha
1/17/2006 102413 &M None Enginesing Cha ! | e e = Change Exhaust Fan
1/17/2006 10:25:02 AM None Enginesiing Cha
111742006 10:25.50 AW Mone Enginesiing Cha 2 | = =] Shaw Color Legend
1/17/2006 10:25:50 AM None Enginesiing Cha
1/17/2006 10:52:15AM  None ReliaTest has 3 |
1717/2006 10:59:05 AM  None ReliaTest has
1717/2006 10:59:55 AM  None Shelf 1: LRS- i |
1717/2006 11:00:44 A None Shelf 1: LRS-
1717/2006 1:2206 PM  None ReliaTest has . |
1717/2006 1:2218 PM Mone ReliaTest has
1717/2006 1:2334 PM__ None Engineering C
171772006 2:06:55 PM___ None Relial est has| & |
-
< > 7 |
|
[ FroelTest Tire Left O hours (No time]
Stated:  1/13/2006 4:3325 PM Complete:  1/13/2006 8:38:23 PM
29EveniMesrages  23FaledDevices 3 Fisures
{7 Events | 63, Fistwres InTest | @ Failed Devices
Date & Time Cate.  Description ~
1/13/2006 £:3328PM _General  Burnn has starled
1/13/2006 43234 PM General 51 -F1: Fesistors w PD Load - Dievice (4; Laser diive shul oif on 1/1:3/2006 at 433,33 PM because the laser diive circuitis an apen
1/13/2006 43334 PM _General 51 - F1: Resistors w PD Load - Devies (5 Laser drive: shut off on 1/13/2006 at 4:33:33 PM becauss the laser diive circuitis an open ¢
1/13/2006 43234 PM_General 51 - F1: Riesistors w PD Load - Device UG; Laser diive shul off on 1/13/2006 at 433,33 PM because the laser dive circuit is an apen
1/13/2006 3334 PM _ General 51 - F1: Resistors w PD Load - Devies 07 Laser diive: shut off on 1/13/2006 at 4:33:33 PM becauss the laser drive circuit is an open ¢
1/13/2006 43234 PM General 1 -F1: Resistors w PD Load - Deviee U9: Laser drive shut off on 1/13/2006 at 4:33:33 PM because the laser drive circuitis an apen ¢
1/13/2006 £33 34 PM _ General 51 -F1- Resistors w PD Load - Dievice 10 Laser diive: shut off on 1/13/2006 at 433 33 PM because the Laset diive circul s an open ¢ o
< 3
Test step #3 LIV finished Check the test step for mors details

Figure 6.1 — Event List
System Events

The system event log is accessible by clicking the View Events button in the Control View.
Events may be recorded at any time, regardless of whether a test is running. New events are
made known to the user through the vertical bar directly under the left arrow that is visible in
either the Chamber, Fixture or Device View; see Figure 6.1. When a new system event occurs,
this bar will flash red. The lightning bolt in the View Events button will also flash yellow. When
the system event log is accessed, any new event will be in bold type. To clear the new event
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status, any new event must be marked as read or deleted through the use of the right-click
menu. Right clicking on any event will allow the options of marking all or a single event as read
(or unread, as appropriate) as well as deleting a single event or all events. Once all new events
have been read or deleted, the vertical bar will turn green or gray depending on if a test is
running or not.

System events fall under these categories:

o Power Failures - event messages generated when the computer or chamber power fails

o Software Events - caused by starting or stopping ReliaTest or general program errors

e Control-Measure Module Events - caused when the electronic hardware experiences a
problem such as a processor error

o Communications Events - caused when the control computer is no longer able to
communicate with the CMMs

Power Failures
The LRS-9434 system is designed to handle power failures without loss of data and no damage
to the devices being tested.

Computer Power Failure

To prevent database corruption due power failure, the computer is capable of running off of
battery power for several minutes. Monitoring software runs in the background watching for
power failures. If a power failure occurs, the monitor software will gracefully shut the computer
down after one to two minutes. If the computer fails while tests are running, the data for each
test is retained in the CMM on-board volatile RAM. With 10-minute data collection intervals, a
CMM has enough capacity for a minimum of three days of data storage. The CMMs will
continue running the burn-in test even if the ReliaTest software is not running. The CMM will
shut the lasers off at the end of the burn-in test step without software intervention.

If an LIV test step was running when the computer power failed, ReliaTest will resume testing
the same device when the power is restored.

When a computer failure or power loss of the computer is observed, it is highly recommended
that the end user restarts and reconnects the computer within eight (8) hours of the original
failure / power outage. While the default configuration of the computer is to automatically restart
ReliaTest and recover the logged test information, it is up to the end user to verify this setting is
correct and if not, must manually restart ReliaTest if changed from the system default
configuration.

The reason to have the end user restart and reconnect the computer within eight (8) hours of
the original failure / power outage is due to the CMM on-board volatile RAM memory limitations.
If set to the minimum 1-minute data collection interval, the on-board memory will be at full
capacity after this eight-hour time frame. Failure to reconnect the computer with ReliaTest
running could cause the CMM test scenario to remain incomplete, if the remaining data to
collect exceeds this maximum capacity value. Once reconnected to ReliaTest, the CMM will
transfer this retained data, and normal testing will resume. Without transferring this data, the
CMM will stop recording new measurements, resulting in missing data. The test will stop at the
designated duration set by the test scenario.
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When the computer is restarted, the ReliaTest software will resume automatically and then
check the database to determine if there are any tests currently running in the chamber. It will
then annotate the database with information about the power failure, download data from the
CMMs to the database, and resume any running tests. While ReliaTest is resuming tests, the
icon next to the test scenario will change to the Auto Restarting icon.

CAUTION: Do not close ReliaTest while it is restoring tests. If the software is closed while it is
downloading stored data from the CMMs then the data will be lost and cannot be recovered.
Refer to Appendix A for information on setting network and computer user names and
passwords so that the auto-restart feature functions properly on your network.

Rack / Electronics Power Failure
The CMMs have built-in power failure detection circuitry and will ramp down and short the laser
current sources within 20 ms after detecting a power failure. The system will also pause the test
scenarios if a power brownout is detected.

There are two points in the system (per CMM) where a loss of power can occur for the end-user
to note: at each individual shelf rear panel AC power cord socket and at the main breaker /
socket for the entire LRS-9434 rack. Ensure all physical connections are checked and corrected
when a power failure is observed.

If power to the system is lost, then the computer will log the event and generate an event
message in the test event log of any tests that are being run. The software will pause execution
of any running tests that are affected by the power failure.

When the system power is restored, the CMM processors are re-enabled and resume
communications with the control computer.

The software then automatically resumes the tests that were interrupted by the power failure.

Database Events

ReliaTest will post event messages if the database communications are lost or disrupted. |If
communication with the primary database is lost, all running tests will be paused and a system
event message generated.

CMM Processor Failure

In the event the processor on the CMM fails, independent sensing circuitry will shut off the
current sources within 50 ms. This feature ensures that the current sources are controlled at all
times and the lasers are not unintentionally driven beyond the limits configured in the device
setup.

Communications Events

A communication failure is treated the same way as a power failure; if communication with the
system is lost, the software logs the event. Once the software is able to communicate with the
system, it determines the status of any tests that had been running and, if necessary, resumes
them. If the system was running and storing data during the communications failure, the
software will download the data and store it in the database.

May 2020 49 LRS-9434 / LRS-9434SS Manual

09-FM030
1/30/13
Rev. 01



Test Events

Test events cause the test to halt when it is running or when the software has just started the
test. The ReliaTest software will usually state the cause of the error. Some examples of test
events include:

¢ Mismatched device parameters - If the drive current set point is greater than the current
limit in ACC mode, the software will halt the test prior to starting.

e Fixture is removed while a test is running - The software will generate an event message
and abort the test that is running on that fixture.

e A fixture assigned to a test is already running in another test - ReliaTest will not allow the
new test to start, and will generate an error message stating that one of the fixtures is
already under the control of a different test.

¢ Failed devices - Whenever a device under test fails due to open or short circuit, or due to
being shut off for reaching a limit value, an event message is logged indicating this. If all
devices fail in a fixture, the test will stop with an error saying it cannot proceed.

In any case, the software will generate an event message and record the event in the database
log for that test. Also, the fixture image on the monitor will flash red to alert you to a problem on
that fixture. The error can be investigated by double-clicking on the fixture, then the individual
device, which will also be flashing red.

Any device may be manually "failed" by the user. Click on the Fail This Device button in the
Device View shown in Figure 6.2 and enter the reason to fail the device to manually fail the
device. The user-specified device failure is handled in the exact same manner as a failure
detected by the software. If all devices fail, the test scenario will fail and be stopped.

" 4 " Device Wiew

ASIP Chamber 1 - 51 - F4: Red Lagers - Device 19

0 Ewvent Meszages

1 Bunning T ests 0 Completed Testz Setpoint Overide
Fail This Device...
Laszer Drive Output iz On
Burn-in Measurements Lazt Measurement Average of Lirnit
the Lazt 10
Drive Current: 0.49 0.43 3800 ma
Yaltage: 1.747 1.749 3.000 W
tonitar Phatodiode Current; 013 0.07 200000  wa
External Photodetector Power; 164.99 109.49 - v
Fisture Temperature: 2658 26.55 F0.oo i
Figure 6.2 - Device View
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Events Email Configuration
ReliaTest can be configured to send email messages when specific types of events occur. This
configuration is found in the General Software Options screen in the System -> Options menu.

I General Software Options

Pazzword Pratection Options Test Actions

] Enatile Pazsward Protection O Force Device Serial Mumber Entry At
Test Start
(Old Pazsword
Mew Pazsword:
Ermail Optiong
Enable Event Message Emailing Configure Server
userna name. com i
Add Email Address...
Femove Emal Address
Event Types to Email to usernamei@zervername. com
Ewent Type Description
Test Processing Requires Alt... A test has stopped due to an emor
Test Processing Finished A test scenania has completed
[[] Device Failure A device fails due to an out of limit condition
Usger A uger hag entered an event message
Syztem Recoveny Options
Automatically Resume Testing
Automatically Resume Testing After Software Restart
Automatically Resume Testing After Haidware Disconneclions

Figure 6.3 - General Software Options

In the Email Options section, check Enable Event Message Emailing. ReliaTest allows multiple
email addresses to be added to list of recipients. Use the Add Email Address... and Remove
Email Address buttons to manage the list of recipients.

Each email address can be configured to receive up to four different types of event messages.
When an email address is selected, the four types are displayed in the Event Types to Email to
list box. The following list describes each event category in detail and when it might occur in
ReliaTest:

e Test Processing Requires Attention - This event category contains events which
unexpectedly halt a running test. This would occur during power failures, hardware
communication issues, and ReliaTest shutdown events. This event is only expected
during abnormal or system error conditions.

e Test Processing Finish - This event category contains events which occur when a test
has finished. This event is expected under normal operation. This message will indicate
to the email recipient that the test is complete and a new test maybe started in that test
fixture location.

o Device Failure - This event category contains events which occur when a device has
been marked as 'failed' by the system or a user. Some devices may reach an out-of-limit
condition during normal operation, depending on the device type configuration.

e User - This event category contains events which are entered by the user. This only
contains event messages which the user specifically enters.
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Email Server Configuration

Currently, ReliaTest supports a non-authenticated SMTP connection. ReliaTest does not
support SSL connections.

U SMTP Server Configuration

Thiz zcreen allows you to configure an email addrezs for ReliaTest to uze when sending event messages. our
guztemn administrator can either setup an email account specifically for ReliaTest or you may enter your email
address information here. [f pou enter your own email address, vou may leave the 'Mame' of the email address set
to "AeliaTest" in order to distinguizh between emailz from yourzelf and emailz from ReliaTest.

Addrezs Information

Requires Authentication M arne: FeliaTest
User Name: | | Email 4ddress: | reliatest@servername. cor
Fazzward:

Server Information

SKMTP [Qutgoing] Mail Server: j.m..f;il. FEMYEINAME. Com

[ Send Test Email ]
Fequires 5501

Connection [ oK ][ Cancel ]

Server Port (Defaul 6000)  [G000

Figure 6.4 - SMTP Server Configuration

The settings in the SMTP Server Configuration screen will be very similar to the settings found
in most email software clients (such as Microsoft ® Outlook). Use the Address Information fields
to configure the 'From' information in future ReliaTest emails. Here, the email address can be
any email address, even a fake or nonexistent address, in a valid format however, it is
recommended to change the 'servername’ section of the Email Address field to the SMTP email
server name from which the emails will be sent. It is further recommended to leave 'ReliaTest' in
the Name field so that emails from ReliaTest are listed as such from within any standard email
client.
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Chapter 7:
System Maintenance and Upgrades

Routine System Maintenance
The following routine maintenance schedule is recommended by ILX Lightwave.

Maintenance Task Frequency Performed By Notes

Calibrate CMMs and Fixtures  Annual ILX Lightwave  Send CMMs to ILX
Rem.ove oldltest.s frlom the As needed Customer Ensures tha.t RellaTest
running or historic lists operates efficiently

Available on select LRS-9434 and LRS-9434SS systems, a separate calibration fixture and software
package, ReliaCal, can be purchased for on-site calibration of the CMM shelves. This calibration
package is a one-time purchase to perform on-demand calibration by the end-user team, usable on
multiple LRS-9434 systems of the same design type. Contact your ILX Lightwave representative for
more information and ordering details.
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Chapter 8:
Troubleshooting

System Diagnostics Screen

The System Diagnostics screen is used to view the status of the system power supplies, shelf
loading, and chamber statistics. A Diagnostics screen is available for each CMM and may be
accessed from the Help menu. Each connected CMM will be listed by name and IP address.
The window shown in Figure 8.1 will appear when a CMM is selected.

1U% LRS-9400 Diagnostics

Identification Shelf System Information
Model Number: LRS-9400 Shelf Time: 3/25/2005 4:00:43 PM
Serial Number: 3221261 The shelf time is only queried every 2 seconds.
Shelf Number: 0 Fixture 1:
Chamber Name: I arketing Chamber poseties St il
User ID:
Firmware Version: 9400:1.17 - 4 5 2
S o ) inture 2:
CMM Calibration Date: 2/27/2005 Mods! & S/N 43421335
Network Information User ID:
IP Address: 192.168.0.253 Fisture 3:
Model & S/N #: 43521334
System Port: 3005 - Connected User ID: Toshiba TOLDS200
Alert Port: 3006 - Connected
Fisture 4:
Chamber Door Open Actions Model & S/N #: 43521335

The chamber door is noimally configured to shut off all of the ol

lasers when the door is opened. This feature can be disabled
for convenience.

System Voltages
) Shut Off Laser Qutput When Door Opens

(*) Leave Lasers On'When Door Opens Ground: 0.00

Event messages indicating the door was opened and closed +12.5¢ Supply: 1247

are logged in either case. If lasers are configured to shut off, y

the tests will resume when the door is closed. -12.5¥ Supply: -12.48
+54 Digital Supply: 5.04

Leaving the lasers on while the door is open is a potential

safety hazard. Please take the necessary precautions. +48Y Supply: 43.04

All of the shelves in the chamber will be updated to +5V Analog Supply: 5.04

the same value.
-5V Analog Supply: 5.07

m:[ m:H Woltages are updated every 5 seconds.
Exit

Figure 8.1 - System Diagnostics Screen
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Troubleshooting Procedures

Most of the errors that occur with the LRS-9434 system will be logged by the software. The error
messages give an indication of the nature of the error, and may provide clues to help resolve

the problem.

Problem / Symptom

Possible Causes

Action

Newly loaded fixture no
recognized by software

Improper fixture insertion

CMM firmware is locked up

Remove and re-insert fixture,
making sure that the fixture
is properly seated in the
connector.

Software will not be able to
communicate with the CMM;
any fixture that is inserted
into the shelf will be
inoperable. The system
power must be recycled in
order to reset the CMM
firmware.

Fixture READY light doesn’t
blink when fixture is installed

Fixture EEPROM is corrupt

Improper fixture insertion

Move fixture to a different
CMM slot; if problem still
occurs then the fixture
EEPROM is corrupt. Return
the fixture to ILX for repair.

An error message should
appear in the ReliaTest
event log.

Remove and re-insert fixture
making sure that the fixture
is properly seated in the
connector.

Software fails to detect
device open or short circuit
failures

Drive current too low

Laser drive current must be
>10 mA in order for the
system to recognize open or
short circuit failures.

All lasers fail

Device type setup is incorrect

Devices have reached user-
set limits

Check the pin out type in the
Device Type configuration.
(Chapter 4)

Check the device operating
limits in the Device Type
configuration.
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Lasers switch off when limit
is reached

Device type configuration

Check the device
configuration (Chapter 4) and
make sure devices are not
configured to switch off when
limits are reached.

No front facet power
measurement

Front facet array cable not
installed

Improper test configuration

Check that the ribbon cable
to the front facet array is
correctly installed

Check that the test has been
configured to monitor or
control the front facet array.

Check that the correct fixture
type is being used and that
the front facet array is
attached to the fixture.

Check for any other error
messages generated by the
software.

Computer power failure

Power cord pulled out of wall

Facility power failure

Replace power cord. Refer to
Chapter 6 for information on
automatic computer restarts.

Wait for power to be
restored. The computer will
automatically restart once
the facility power is restored.
Refer to Chapter 6.

System power failure

Facility power failure

Refer to Chapter 6 for
information on restoring
power to the system after a
power failure.

Erratic or unstable
temperature control

AD590 temperature sensor is
failing

Sensor may need
replacement. Contact ILX for
information on obtaining a
calibrated AD590 and
software to update the fixture
EEPROM.

Fixture will not maintain
temperature set point at low
temperature

DUTs are generating too
much heat

Lasers in the fixture are
generating too much heat
and cause the fixture to “self-
heat”. Contact ILX for in-
depth applications help.
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ReliaTest stops
communicating with the
LRS-9434

Ethernet cable is
disconnected

Reconnect Ethernet cable
between computer and
chamber. Refer to Chapter 2
for information on which
Ethernet ports are used.
Refer to Chapter 6 for
information on how ReliaTest
recovers from a loss of
communication event.

Go to the DOS prompt using
the Start>Run button in the
menu bar at the bottom of
the screen. At the DOS
prompt, type “ping<IP
address>" using the IP
address of the CMM. If the
response indicates a ping
return, then the cable is
connected and the loss of
communication is caused by
a different problem. Contact
ILX Lightwave for in-depth
troubleshooting instructions.

ReliaTest stops
communicating with the
control measure module

CMM firmware is locked up

Processor module has failed

System power must be
cycled in order to reset the
CMM firmware.

If communications are not
restored after cycling the
system power, or if the CMM
does not respond to the
PING command from the
DOS prompt, the processor
module may have failed.
Contact ILX for in-depth
troubleshooting help.

Chamber continually resets
itself

True earth ground does not
exist on input AC cable

Rewire AC service to
disconnect AC-Neutral wire
and replace it with earth
ground.
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Returning Components for Repair

If troubleshooting has failed to remedy the problem, return of one or more components of the
system for repair may be required. Before returning parts or equipment, a Return Material
Authorization (RMA) number must be obtained from ILX Lightwave. The equipment must be
shipped in the original packing carton or one that will provide equivalent protection with freight
and insurance prepaid by the customer. The equipment should be sent to the factory at the
address below, referencing the Return Material Authorization number.

ILX Lightwave

ATTN: RA#

31950 East Frontage Road
Bozeman, MT 59715 USA

Repairs are warranted for the remainder of the original warranty or for 90 days, whichever is
greater.
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Appendix A:
Changing the Computer Passwords

The system control computer is configured at ILX Lightwave to automatically reboot after a
power failure. This section contains information on changing the log on passwords so that the
computer can automatically log into your local networks on startup and so that you can change
the password to match your convention.

Configuring Computer to Automatically Boot Into Windows

The LRS-9434 control computer is configured to automatically resume all of the running tests
after a power failure. This feature happens in four separate steps:

1) The computer automatically boots when the power is available and the master switch on
the back of the computer is ON

2) The computer automatically logs into Windows and your local network

3) The computer automatically starts the ReliaTest software application

4) ReliaTest automatically resumes each test that was running prior to the power outage

Automatically Booting Computer

The computer is configured at ILX Lightwave to automatically boot when the power is available.
This feature is enabled in the computer BIOS. If the computer is manually shut down, it must be
manually restarted.

Automatically Logging Into Computer and Network (Windows 7)
The computer must use a user name and password that can authenticate to the network and
the computer. Follow the steps below to configure the computer to use an existing account.

1) Click Start, click Run, type regedit, and then click OK to start Registry Editor.

2) Locate the following registry key:
HKEY_LOCAL_MACHINE\SOFTWARE\Microsoft\WindowsNT\CurrentVersion\Winlogon

3) Using your account name and password, double-click the DefaultUserName entry, type
your user name, and then click OK.

4) Double-click the DefaultPassword entry, type your password under the value data box,
and then click OK.

If there is no DefaultPassword value, follow these steps to create the value:
a) On the Registry Editor menu, click Edit, click New, and then click String Value.
b) Type DefaultPassword as the value name, and then press ENTER.
c) Double-click the newly created key, and then type your password in the Value Data box.

If no DefaultPassword string is specified, Windows automatically changes the value of the
AutoAdminLogon key from 1 (true) to O (false) to disable the AutoAdminLogon feature.
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5) Double-click the AutoAdminLogon entry, type 1 in the Value Data box, and then click
OK.

If there is no AutoAdminLogon entry, follow these steps to create the entry:
d) On the Registry Editor menu, click Edit, click New, and then click String Value.

e) Type AutoAdminLogon as the value name, and then press ENTER.
f) Double-click the newly created key, and then type 1 in the Value Data box.

6) Double-click the DefaultDomainName entry, type the network domain that the computer
will use the user account to authenticate on.

7) To enforce this setting for all future logoffs, set the following registry key:
KEY_LOCAL_MACHINE\SOFTWARE\Microsoft\WindowsNT\CurrentVersion\Winlogon
Value:ForceAutoLogon
Type: REG_SZ
Data: 1

8) Quit Registry Editor.

9) You must restart the computer in order for the changes to take effect.

10) After your computer restarts and Windows starts, the computer will log on automatically.

Automatically Logging Into Computer and Network (Windows 10)

The computer must use a user name and password that can authenticate to the network and
the computer. Follow the steps below to configure the computer to use an existing account.

1) Go to the directory location: C: -> Program Files (X86) -> ILX Lightwave Corporation ->
ReliaTest -> Tools.

2) Locate the Autologin.exe application, and double click it to start the program.

3) Using the supplied fields in the program, enter your username, domain name, and
password for your network.

4) When all fields are populated and accurate, click the Enable button to save the
registration.

5) To remove a registered account, repeat step 3, and click the Disable button to remove
those credentials.

6) Close the Autologin.exe application and restart the computer for the changes to take
effect.

7) After your computer restarts and Windows starts, the computer will log on automatically.

Automatically Starting ReliaTest

The computer is configured at ILX Lightwave to automatically start ReliaTest when the system
has finished its boot cycle. If ReliaTest does not automatically start, this feature can be re-
enabled by placing a shortcut to the ReliaTest Launcher application in the appropriate location.
For Windows 7, this can be found in the following directory: Start Menu -> Programs -> Startup
menu of the user account. For Windows 10, this can be found in the following directory:
Microsoft -> Windows -> Start Menu -> Programs -> Startup user drive location.
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Automatically Resuming Tests in ReliaTest

When the ReliaTest software application starts, all tests that were previously running will be
restarted. ReliaTest waits for thirty seconds before resuming the tests to allow the user a
chance to cancel the automatic resume feature. After each test resumes, any data that was
stored on the instrument will be read by the software and stored with the test in the database.
The test resumes and finishes the rest of the test procedure.
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