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SAFETY AND WARRANTY INFORMATION

The Safety and Warranty Information section provides details about cautionary
symbols used in the manual, safety markings used on the instrument, and
information about the Warranty including Customer Service contact information.

Safety Information and the Manual

Throughout this manual, you will see the words Caution and Warning indicating
potentially dangerous or hazardous situations which, if not avoided, could result in
death, serious or minor injury, or damage to the product. Specifically:

ACAUTION

Caution indicates a potentially hazardous situation which can result in minor or
moderate injury or damage to the product or equipment.

AWARNING

Warning indicates a potentially dangerous situation which can result in serious injury or
death.

| % WARNING

Visible and/or invisible laser radiation. Avoid direct exposure to the beam.

General Safety Considerations

It any of the following conditions exist, or are even suspected, do not use the
system until safe operation can be verified by trained service personnel:

« Visible damage
« Severe transport stress
« Prolonged storage under adverse conditions

¢ Failure to perform intended measurements or functions

If necessary, contact ILX Lightwave or the authorized local ILX Lightwave
distributor, for information on how the appropriate system components should be
removed and sent back to ILX for servicing. (see the contact information on page

X).

All components returned to ILX Lightwave are required to have a Return
Authorization Number assigned by an official representative of ILX Lightwave
Corporation. See Claims for Shipping Damage on page ix for more information.

i ILX Lightwave LRS-9424B vii
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SAFETY SYMBOLS

SAFETY SYMBOLS

This section describes the safety symbols and classifications.

Technical specifications including electrical ratings and weight are included within
the manual. See the Table of Contents to locate the specifications and other
product information. The following classifications are standard across all ILX
Lightwave products:

Indoor use only

Ordinary Protection: This product is NOT protected against the harmful ingress of moisture.
Class | Equipment (grounded type)

Mains supply voltage fluctuations are not to exceed £10% of the nominal supply voltage.
Pollution Degree 2

Installation (overvoltage) Category Il for transient overvoltages

Maximum Relative Humidity: <80% RH, non-condensing

Operating temperature range of 23°C + 5°C

Storage and transportation temperature of —25°C to 65°C

Maximum altitude: 3000 m (9843 ft.)

This equipment is suitable for continuous operation.

Safety Marking Symbols

This section provides a description of the safety marking symbols that appear on
the instrument. These symbols provide information about potentially dangerous
situations which can result in death, injury, or damage to the instrument and other

components.
Caution, Earth Alternating Visible and/or
refer to | ground current invisible laser
manual Terminal radiation

Caution, risk Protective Caution, hot Frame or

or

0

On: In position of a bistable push control.
The slash (I) only denotes that mains are on.

Off: Out position of a bistable push control.

of electric Conductor surface chassis
shock Terminal f E Terminal

or
(0)

LRS-9424B

imi X Lightwave

The circle (O) only denotes that mains are off.




WARRANTY

WARRANTY

ILX LIGHTWAVE CORPORATION warrants this instrument to be free from
defects in material and workmanship for a period of one year from date of
shipment. During the warranty period, ILX will repair or replace the unit, at our
option, without charge.

Limitations

This warranty does not apply to fuses, lamps, defects caused by abuse,
madifications, or to use of the product for which it was not intended.

This warranty is in lieu of all other warranties, expressed or implied, including any
implied warranty of merchantability or fithness for any particular purpose. ILX
Lightwave Corporation shall not be liable for any incidental, special, or
consequential damages.

If a problem occurs, please contact ILX Lightwave Corporation with the
instrument's serial number, and thoroughly describe the nature of the problem.

Claims for Shipping Damage

When you receive the system, inspect it immediately for any damage or shortages
on the packing list. If the system is damaged, file a claim with the carrier. The
factory will supply you with a quotation for estimated costs of repair. You must
negotiate and settle with the carrier for the amount of damage.

International Contacts

For international customers, a current list of distributors can be found on our
website. (http://www.ilxlightwave.com)

10_14 LRS-9424B



WARRANTY

Comments, Suggestions, and Problems

To ensure that you get the most out of your ILX Lightwave product, we ask that
you direct any product operation or service related questions or comments to ILX
Lightwave Customer Support. You may contact us in whatever way is most

convenient:
Phone ........ ... .. ... .. ... . ... (800) 459-9459 or (406) 586-1244
= (406) 586-9405
Onthewebat: ........ ... . . . .. ilx.custhelp.com
Or mail to:

ILX Lightwave Corporation

P. O. Box 6310

Bozeman, Montana, U.S.A 59771
www.ilxlightwave.com

When you contact us, please have the following information:

Model Number:

Serial Number:

End-user Name:

Company:

Phone:

Fax:

Description of what is
connected to the ILX
Lightwave instrument:

Description of the problem:

If ILX Lightwave determines that a return to the factory is necessary, you will be
issued a Return Authorization (RA) number. Please mark this number on the
outside of the shipping box. You or your shipping service are responsible for any
shipping damage when returning the instrument to ILX Lightwave; ILX
recommends you insure the shipment. Be sure to use enough packing material to
prevent shipping damage.

We look forward to serving you even better in the future!

LRS5-9424B imi ILX Lightwave



CHAPTER 1

INTRODUCTION AND SPECIFICATIONS

This chapter is an introduction to the LRS-9424B Laser Reliability and Burn-In
Test System and contains unpacking information, instructions on how to install
and apply power, maintenance information, specifications, and listings of the
LRS-9424B options and accessories.

Product Overview

The LRS-9424B is a high density laser burn-in and life-test system capable of
testing a maximum of 1024 devices simultaneously. The system can be
configured to test up to eight shelves of devices 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 (150°C is
available upon request).

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 stand alone system.

Note:  This manual describes the standard configuration of the LRS-
9424. This system can be configured with custom features. All
non-standard, custom features are described in Appendix C:
Custom Features.

XX Lightwave LRS-9424B 1



INTRODUCTION AND SPECIFICATIONS

CHAPTER 1 Initial Inspection

Initial Inspection

When you receive the LRS-9424B system, verify that the following items were
shipped:

One to two pallets containing the following:

¢ LRS-9424B Laser Reliability Test Chamber
« Boxes containing the following:
« any control-measure boards that were ordered with the system
« any test fixtures that were ordered with the system
« four feet to be installed in the stand supporting the chamber
« any detector arrays that were ordered with the system
¢ LRS-9424B System Notebook

« A box containing the following: the system control computer, mouse, USB - Ethernet adapter,
2x Ethernet cables

Installing the LRS-9424B

The LRS-9424B normally requires a representative from ILX Lightwave to be
on-site to install the system and conduct acceptance testing. Preparation of your
facility prior to installation will ensure the installation goes smoothly and quickly.
Please refer to the Facility Preparation Document that was sent prior to system
shipment for specifics to your order.

Physical Requirements

A corridor 4 feet (122 cm) wide, minimum, is required from the dock where the
system arrives to the location where the system will be used. This corridor should
be free from obstructions that could interfere with the operation of a pallet jack.

Because the system weighs approximately 300 lbs (136 kg), flooring capable of
supporting such a weight is required. In addition, a total of five people are
required for approximately 30 minutes to lift the chamber off its pallet. It is
recommended that the chamber be positioned in its ultimate location prior to
system installation.

LRS5-9424B imi ILX Lightwave



INTRODUCTION AND SPECIFICATIONS

Installing the LRS-9424B cuarrer 1

Electrical Requirements

200 - 240 VAC, 50/60 Hz, single phase, 30A service is required for the chamber.
For CE Marked systems, the connection must be permanent. 120 - 240 VAC,
50/60 Hz single phase power is required for the computer. The computer voltage
is auto-switching.

AWARNING

The chamber requires a true Earth Ground for the 3-wire input power connection.

To avoid electrical shock hazard, connect the system only to a properly earth-grounded
electrical receptacle. Failure to observe this precaution can result in severe injury or
death.

Computer Network Requirements

While the LRS-9424B is designed as a standalone system and does not require a
connection to a facility network for operation, a connection will be beneficial for
data backup and Internet based factor service support. In order to connect the
system to your network, a user account specific to the system should be set up
with limited network permissions and a nonexpiring password. Expired
passwords will stop the computer from starting automatically following a power
failure. Please refer to the Facility Preparation Document for details.

10_14 LRS-9424B 3



1 INTRODUCTION AND SPECIFICATIONS
CHAPTER Tour of the LRS-9424B System

Tour of the LRS-9424B System

The LRS-9424B 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 a cutaway diagram of the LRS-9424B. The door on the front of
the chamber is easily opened to access the fixture cage, which can hold up to 32
fixtures. In the back of the chamber, protected by a steel cowling, are the control-
measure electronics modules and an Ethernet router. Up to eight modules can be
loaded, each one controlling a single shelf. In the base of the chamber are the
power supplies. The power supplies and router are connected to the control-
measure modules by cables that run within the protective cowling.

In operation, the control-measure modules need not be accessed. The cowling
should be removed only when the system is being upgraded or repaired. The
power supplies do not need to be accessed, even when additional control-
measure modules are added to the system.

Chamber

Control Measure
—— | «~| Electronics Modules

/ I =
Fixtures

System Contral Computer

- - Power Supplies

System Side View

Figure 1.1 LRS-9424B Cutaway Diagram

LRS5-9424B imi ILX Lightwave



INTRODUCTION AND SPECIFICATIONS
Tour of the LRS-9424B System

Figure 1.2 shows the front and rear of the chamber. There is a green LED Power
On indicator to indicate when the system is powered. Device fixtures are loaded at
the front of the chamber.

Figure 1.2 Front of the LRS-9424B

10_14 LRS-9424B ¥ 5



CHAPTER 1

INTRODUCTION AND SPECIFICATIONS
Features

- -
‘M= - & He*

Auxiliary Power Switch / Power Cord Cat 5 Caple

Communications Breaker Connection to

Port Control Computer

and 2™ Chamber

Figure 1.3 Rear Connections on the LRS-9424B

Figure 1.3 shows the rear of the chamber. All power and communications cables
are connected to the rear of the chamber. 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. There are three RJ45 network connectors on the rear of the chamber.
The duplex connections on the right hand side of the panel are to allow the
chamber to be connected to the control computer and a second 9424B chamber.
The single RJ45 connector on the left hand side is available for auxiliary
communications, for example, to connect a computer in order to calibrate the
current source boards within the chamber.

Features

LRS-9424B

The LRS-9424B 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 1024 devices simultaneously

« up to 200 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

» testtemperatures from 40°C to 120°C (150°C is available upon request) are possible with up
to 60°C temperature difference between fixtures; temperatures down to 25°C may be
accessed with special TEC based fixtures

« different device types can be tested simultaneously (separate fixtures required)
« device fixtures support measurements using internal and/or external photodiodes

« absolute power measurement external photodiodes

imi X Lightwave



INTRODUCTION AND SPECIFICATIONS

Safety Considerations GLEAPIES 1

« 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

Safety Considerations
Throughout this manual, important symbols are used to indicate potential hazards

that may be experienced while operating the LRS-9424B. These symbols are
defined below.

Definition of Symbols

Important operating and
service/maintenance instructions Risk of electrical shock

proper grounding provisions invisible laser radiation

@ Static sensitive device; use Risk of exposure to visible or

10_14 LRS-9424B 7



INTRODUCTION AND SPECIFICATIONS

CHAPTER 1 Safety Considerations

Cautions and Warnings

The LRS-9424B is designed to be very easy to operate, with a minimal number of
moving parts, no user-accessible electronics, or other potentially dangerous
components.

WARNING

Fixture covers have been provided with each device fixture to minimize exposure to
potentially hazardous optical radiation while a test is running. Ensure one of these
covers or an external photodiode array is always installed on a fixture that is installed
into the LRS-9424B system for testing.

The default condition of the door interlock is in a defeated state. This state, along with an
uncovered device fixture may result in exposure to hazardous laser light when the
chamber door is opened. ILX Lightwave strongly recommends that users wear
appropriate laser safety eye protection when opening the chamber and while the door is
open.

If additional protection is required, the door interlock may be enabled through the
ReliaTest software. If enabled, the laser current is quickly ramped to zero when the door
is opened. Once closed, any ongoing tests are restarted.

ACAUTION

The cowling on the back of the LRS-9424B chamber is to be opened only to repair,
replace, upgrade, or maintain electronic components, and only by qualified service
personnel or with specific instructions from ILX Lightwave. The system must be
powered down and disconnected from the power supply circuit before the cowling is
removed.

AWARNING

Lethal AC voltages are present when the cowling cover is removed. Make certain the
system has been disconnected from the AC main circuit before any work is begun on
components within the system pedestal.

ACAUTION

When the chamber door is opened, the fixture heaters remain operational. Users should
be aware that fixtures may be hot to the touch, and should observe proper precautions to
prevent burns.

LRS5-9424B imi ILX Lightwave



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.

Installation Requirements

The LRS-9424B requires 200V-240V, 50/60Hz, 30A single-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-9424B, and between 15cm and 55cm above the floor (6" - 22").
The power cord exits the back of the chamber base, below the electronics
cowling. Figure 2.1 on the following page illustrates the chamber dimensions.

XX Lightwave LRS-9424B 9



INSTALLATION

CHAPTER 2 Installation Requirements

b 355 ———— b— 255" ———} 12"

31.5”
|
25"
Front View Side View
‘i"-«.__:’ 32.4" ),s"'
-\‘.\'-\. -~
-N"\.__ //
., e
e -~
............................................................ Top VieW

Figure 2.1 Overall Chamber Dimensions
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INSTALLATION

Installation Procedure CEEAESHER 2

The following physical clearances are required for the LRS-9424B chamber.

¢ Minimum Side Clearance: 10 cm (4") on each side
e Minimum Back Clearance: 2.5 cm (1")
e Minimum Front Clearance: 100 cm (40")

e Minimum Top Clearance: 30 cm (2")

The specified back-clearance is for operation of the LRS-9424B. If maintenance
or upgrades need to be performed on the instrument, a minimum of 60cm (24") is
required to access the electronics bay. This clearance can be achieved by pulling
the LRS-9424B out of its operational location temporarily; after maintenance is
completed the chamber can be pushed back.

Installation Procedure

Unpacking and Inspection

Carefully remove the packing from around the LRS-9424B and inspect the
chamber, base, and cowling for any signs of physical damage or impact. Next,
unbolt the base from the pallet, install the feet and place the system near its final
location. The feet are packaged with the system accessories. The base of the
chamber in its final location must be within 1 meter (3') of the power supply circuit
connector.

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.

Chamber Installation

The LRS-9424B should be placed near its final location at this point. Make sure
the main breaker, located in the back side of the chamber base, 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-9424B chamber into its proper location, making sure to maintain
the required clearances for ventilation and access.

10_14 LRS-9424B 11



2 INSTALLATION
CHAPTER System Validation

Computer Installation

Assemble the computer by first locating the components in their installation
locations, then connect the computer components together per the instructions
included with the computer. Connect an Ethernet cable from the LRS-9424B 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 network 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-9424B 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 correctly.

Powering ON the System

The Control Measure modules must be installed prior to powering up the system.
The control measure modules are normally installed by a representative from ILX
Lightwave or in special cases with instructions from ILX. It is critical to handle the
CMMs with proper ESD precautions.

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.

12 LRS-9424B i ILX Lightwave



CHAPTER 3

SYSTEM FUNDAMENTALS

This chapter discusses the fundamentals of the LRS-9424B chamber, electronics,
fixtures, and software operation, and is written as a general guide. Detailed
information on using the laser diode fixtures is found in Chapter 4; software
information is located in Chapters 5 through 8; and system maintenance and
troubleshooting information are in Chapters 9 and 10. Any special features and
complete system specifications are located in Appendix C and D, respectively.

Powering On the System

Chamber and Electronics

The control-measure electronics, Ethernet router, and chamber vent fan are
enabled by switching the main breaker, located in the back of the chamber base,
to the ON position as shown in Figure 1.3. After switching on the main breaker, the
system requires approximately 3 minutes to execute the start-up routines in
firmware and enable all power supplies. After this delay, the green LED power on
indicator located on the front of the chamber base should be on.

Computer and Software

Before the computer is switched on, make sure the Ethernet cable is connected
between the computer and LRS-9424B. Two standard network cables are
supplied with the system to allow connection between the chamber and computer
and computer and facility network, if required. Refer to the instructions provided
with the control computer for details on properly setting up and switching on the
computer.

Once the computer has booted, the ReliaTest control software will automatically
start and search for all available control-measure modules (CMMs). You can also
manually start the software by double-clicking on the ReliaTest icon located on the
computer desktop.

XX Lightwave LRS-9424B 13



3 SYSTEM FUNDAMENTALS
CHAPTER Function of the Door Interlock Switch

Function of the Door Interlock Switch

A door interlock switch, shown in Figure 3.1, is located in the chamber base.
When enabled, this interlock triggers the CMMs to ramp the laser current to zero
any time the chamber door is opened; as soon as the chamber door is closed the
laser current is ramped back to the proper level. The software will alarm the user,
and note in the data files, when the door is been opened and the interlock
triggered. Once the door has been closed, the software will record the event and
resume testing at the point prior to door opening.

The system is shipped from the factory with the interlock defeated through the
ReliaTest software. In this state, any currently running tests will not be stopped,
but the door opening and closing will be logged as test events. In addition, fixture
covers are supplied to limit exposure to hazardous optical radiation. These
covers are described in more detail in Chapter 4. For more information on
changing the action of the door interlock, see Chapter 10.

/Door Interlock Switch

Figure 3.1 Front View of the LRS-9424B

14 LRS-9424B i ILX Lightwave
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SYSTEM FUNDAMENTALS
Operation of Control-Measure Module Electronics

ACAUTION

When the chamber door is opened, the fixture heaters remain operational even if the
door interlock remains enabled. Users should be aware that fixtures may be hot to the
touch, and should observe proper precautions to prevent burns.

The heater control circuits are active when the door is opened so that devices
remain at the proper temperature for the duration of the test cycle. Fixture
temperatures are maintained within specification when the chamber door is
opened for less than approximately one minute.

Operation of Control-Measure Module Electronics

The CMMs contain the bipolar laser current sources, as well as current, voltage,
photodiode measurement circuits, and temperature control circuits. The CMMs
can only be controlled via computer using the ReliaTest software.

Each CMM is an independent test instrument. Each fixture can run a different test
independent from all others. This flexibility allows every fixture to be at a different
temperature, and tests can be started and stopped independently.

Software Fundamentals

When launched, the ReliaTest software will automatically search the Ethernet
connections for any available CMMs, and will identify them according to their
serial numbers and present operational status.

When the software is started for the first time, there will be default information
available on system, device, and test setups.

The software allows you to create device types, view test profiles (scenarios),
view currently-running tests with their operational parameters, view data from
current tests, and view historical data. In-situ LIV tests are easily performed at any
time in the test cycle using either the back-facet or front-facet detectors,
depending on the device and fixture configurations.

You can enter functional limits for devices under test (DUTSs), so that if any DUT
falls outside the prescribed parameters the user will be notified. This feature
makes test monitoring as quick as a glance at the computer screen to look for
fixtures or devices flashing red.
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SYSTEM FUNDAMENTALS
Laser Diode Fixtures

Storing and Viewing Data

Data can be viewed in real-time while tests are running so you can decide if
devices are running within expected parameters. You can also retrieve historical
data and view it at any time. Chapter 7 discusses the data viewing and storage
features of ReliaTest.

Events, Alarms, and Power Failures

If power to the computer is lost at any time, the software will recognize the event
when it is restarted, and will resume the test scenarios that were running. The
LRS-9424B CMMs also recognize when the computer has failed, and will store
data on-board until communications with the computer are restored. Memory
capacity is available for a minimum of 3 days of data storage depending on test
conditions.

If power to the LRS-9424B is lost, the software will log the event. When the
system power is restored, the software will resume the test scenarios that were
running.

The software also performs system diagnostic tests, and will notify the user if
power supply faults are detected, the interlock is triggered, or if communications
are lost with the CMMs.

Laser Diode Fixtures

LRS-9424B

The laser diode fixtures are designed for long useful lifetimes with a minimum of
maintenance. An EEPROM on the fixture stores temperature sensor, other fixture
calibration data, ILX-assigned serial number, and a user-defined identifier. This
information is automatically read by the CMM when the fixture is loaded into the
chamber, and is then downloaded by the control software.

Standard fixtures support TO-18, TO-46, and TO-56 devices with up to four pins
on 0.1" spacing. Custom fixtures can be designed to support a wide variety of
other package types.

Devices are loaded by removing the device-retaining plate to access the pin
sockets. Once the devices are loaded, the retaining plate is replaced and secured.
The retaining plate applies uniform pressure to the flange of the TO package to
facilitate heat transfer to the nickel-plated hot plate. The temperature sensor is
located near the center of the hot plate. Additional electronic components are
mounted on the circuit board near the card-edge connector. These components
allow the switching of signals from either the internal photodiode of the device or
an external photodiode to the photocurrent measurement circuitry. Refer to Figure
4.1.
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SYSTEM FUNDAMENTALS
Fixture Temperature Control

A pair of LEDs located on the front of the fixture provides a visual indication of the
fixture status.

Ready LED is... Indicates...

Flashing Fixture is properly connected and ready for use

Off Fixture is not properly connected and cannot be used

Steady On Fixture is connected, but might have a problem and cannot be
used. Remove fixture and reinsert. If problem persists, contact
ILX Lightwave

Test in Progress LED is... Indicates...

On Test is in progress and fixture should not be removed

Off Test is complete and fixture can be removed

A front-facet detector array is available for the standard fixture. The front-facet
array is connected to the fixture circuit board by a flexible ribbon cable. The front-
facet detectors are maintained at a constant temperature to improve
measurement stability.

Fixtures are easily inserted from the fixture cage inside the chamber. No tools are
required if the aluminum bar located under the fixture handle is properly used to
gain leverage against the fixture handle; refer to Chapter 4. The fixture is gently
but firmly pulled to disengage the card edge connector; once the connector is
disengaged the fixture is effortlessly removed from the fixture cage.

Fixture Temperature Control

The LRS-9424B system provides comprehensive temperature control functions
that allow you to maximize the efficiency of your test process.

Controlling Fixture Temperatures

Each fixture hot plate has an integral nichrome heater wire routed for best
temperature uniformity from device-to-device. A calibrated AD590 temperature
sensor is mounted near the center of the aluminum hot plate. The hot plate also
contains an array of pins extending into the fixture pin guard. These pins, in
conjunction with a small, high reliability fan within the fixture, allow the fixture to be
rapidly cooled down.

The temperature of each fixture is independently controlled. Up to a 60°C
differential between fixtures can be maintained within the chamber. This
independent control feature accommodates multiple burn-in or reliability tests in a
single chamber, and allows tests to be started at any time without concern for
coordinating start- and stop-times.

LRS-9424B
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Chamber Exhaust Fan Operation

Fans are located within the test chamber to exhaust air heated by the fixtures.
Ambient air is drawn in through openings in the bottom rear of the fixtures and
then exits through the side of the chamber. Typically, the chamber temperature
remains below 40°C at all times.

The exhaust fan is controlled by the software, and requires no user intervention.

Support Services

ILX Lightwave stands behind our products, and we will do everything we can to
help you be successful. To this end, ILX Lightwave offers several technical
support packages for the LRS-9424B. Contact ILX Lightwave Customer Service

for details.
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CHAPTER I

FIXTURES

This chapter describes the device under test (DUT) fixtures that are used in the
LRS-9424B. These fixtures are designed for ease of use and a long service life.
The 32-device, single-wide fixture is standard but other configurations are
available as well depending on the requirement.

Mechanical Overview

Figure 4.1 shows the standard 32-device fixture, with the retaining plate set aside
so the nickel-plated heatsink plate is visible. The handle is at the front of the
fixture, and a card-edge connector is at the other end. The pin guard is formed of
stainless steel, and prevents the pins of the devices under test from contacting
any surfaces during loading, unloading, and use.
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Card Edge Connector
w. Antistatic Clip

AD590
Temperature Sensor

Heatsink Plate

Ready LED
Y ~*~—Pin Guard

Test-in-Progress

\ iio

Handle

Device Retaining Plate

Figure 4.1 Standard 32-Device TO-Can Fixture

An EEPROM that stores calibration and other data is located near the card-edge
connector. Additional circuitry for the external, or front-facet, detector array, if
installed, is also located near the card-edge connector. The back part of the circuit
board is located outside of the chamber during operations, so the circuitry is
located in an ambient temperature environment.

Figure 4.2 shows the external detector array attached to the standard fixture. The
array is electrically connected via flex-ribbon cable. The cable can be removed
from the fixture so that the array can be removed when it is not used for tests, or
for maintenance and upgrades.

The detector array is held in place by magnets attracted to steel alignment pins in
the device retaining plate. The array maintains its positioning repeatability through
the use of a kinematic mounting system. No other fasteners are used to secure
the array to the fixture so that mechanical stresses cannot misalign the array as it
and the fixture heat up and cool down during a test.
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Mechanical Overview GLEAPIES 4

The fixtures are designed to be operated with either an external photodiode array
or a cover over the device retaining plate (Figures 4.2 and 4.3). These are
required to help reduce exposure to potentially hazardous optical radiation. When
either the external photodiode array or cover is installed, there is no direct path for
laser light to impinge on the user’s eye. The photodiode array cannot be used
when the fixture temperature exceeds 100°C. When the PD array is used with
fixture temps exceeding 100°C, the measurements will not be within specification.

Figure 4.2 External Photodetector Array

10_14 LRS-9424B 21
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Figure 4.3 Fixture with Cover Installed

Identification

The fixtures feature an on-board EEPROM that is pre-programmed with the
temperature sensor calibration constants, ILX Lightwave serial number, and a
temporary fixture identification number. The fixture ID number can be changed,
via the ReliaTest software, to suit your data storage and identification scheme.

The software identifies each fixture by its unique ID number, and will assign
certain attributes to that fixture when it is loaded. For details on changing the
fixture 1D, refer to Chapter 6.
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Loading Fixtures with Devices

Static sensitive device, use proper grounding provisions.
@ Ensure the antistatic clip (as shown in Figures 4.1 - 4.3) is securely attached to
the card edge connector of the fixture whenever the fixture is handled or

transported outside of the test chamber.

ILX Lightwave recommends that the following operations be performed at an ESD-safe work
station.

Standard TO-can Fixture

The standard fixture accommodates two-, three-, and four-pin TO-can laser
packages. Lasers must be loaded with the pin orientation according to Figure 4.4.
This diagram also appears on the fixture circuit board for quick reference.

It is critical that the lasers are installed according to the diagram in Figure 4.4. The
laser pin inserted into pin one can be either the anode or the cathode. Likewise,
the photodiode (PD) pin inserted into pin three can be the anode or cathode. The
exact laser/PD anode/cathode connection combination is declared in the
ReliaTest software when the device types are configured; Figure 4.5 shows the
four laser/PD connection combinations available on the standard fixture. For more
information on setting the pin configuration in the software, refer to Chapter 5.

C
LD Laser
PD C Common
PD PD

C

Figure 4.4 Pin Configuration Key

First, remove the device retaining plate from the laser diode fixture by removing
the six socket head cap screws using a 7/64" Allen wrench. Set the screws aside
so they will not be lost.

To insert the laser in the fixture, make sure that the pins are straight and in the
proper orientation. Insert the tip of the laser pins into the socket on the fixture
circuit board. Gently apply pressure straight down to seat the laser package. The
sockets are designed to require very little insertion pressure; if excessive

LRS-9424B
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CHAPTER 4 Loading Fixtures with Devices

resistance is met, stop inserting the laser and pull it out of the socket. Try again to
insert the laser pins. If the device still will not seat properly, the laser pins may be
bent or the socket may need to be cleaned. Refer to Chapter 9 for maintenance

instructions.
Laser Photo Diode Laser Photo Diode
Cﬂn!umun Common
Laser Photo Diode Laser Photo Diode

N v 4 Y

| Common

Figure 4.5 Pin Configuration Combinations

Once all lasers are inserted in the fixture, replace the retaining plate by aligning
the two pins with the corresponding holes in the hot plate. Once it is properly
aligned, the retaining plate should simply drop onto the hot plate with minimal
resistance.

Secure the retaining plate by inserting the socket head cap screws and tightening
them with the 7/64" Allen wrench. Turn the screws only enough to compress the
silicone o-rings in the clamp plate. Over-tightening the clamp screws will not
increase the heat transfer between the lasers and the hot plate. Under-tightening
the screws may result in inadequate heat transfer and may also result in poor
temperature uniformity from device-to-device.

If the fixture is being loaded with less than the maximum number of devices
possible for that fixture, it is highly recommended that they be distributed
uniformly across the fixture.
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Front-Facet Detector Array for TO-Can Lasers

The standard front-facet detector array allows measurement of the front-facet
power for each device during reliability or burn-in tests. The array consists of 32
photodetectors (either Silicon or InGaAs) aligned with each of the 32 laser
devices. An optical diffuser is positioned in front of each detector to spatially
integrate the beam and minimize measurement instability due to spatial variations
of the laser output. The entire detector array is heated to an elevated temperature
to ensure that the detector responsivity remains constant over a wide range of
DUT fixture temperatures. The detector array will automatically ramp and control
to temperature whenever it is connected to a fixture and the fixture is installed in
the chamber. The array temperature cannot be queried or displayed.

The standard front-facet detector (external photodiode) array reports optical
output in units of mMW. The maximum optical power incident on each detector
within the array can be configured for either 1, 2, 5, 10, 20, 50, 100, 200 or 500
mW. The optical power is set at the factory and is not user configurable.

Before devices can be loaded in a fixture with the front-facet detector array, the
array must be removed. Figure 4.6 shows the fixture with the front-facet detector
array in place.

The detector array is held against the fixture through the use of magnets and
alignment pins embedded within the array interface / diffuser plate. The array can
be simply lifted off and laid to the side for DUT access.

Figure 4.6 DUT Fixture with Front-Facet Detector Array
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Remove the array by lifting it straight up off the top of the fixture. The array is
connected electrically by a flex-ribbon cable that is attached to the fixture circuit
board; if necessary, the cable can be removed at either end by gently lifting the
connector straight up from the circuit board. The ribbon cable connectors are
rated for 50 connection cycles.

Figure 4.7 Placement of the Front-Facet Array After Removal

Set the array on the ESD-safe work station by flipping it up-side down and setting
it near the fixture card-edge connector as shown in Figure 4.7. Locating the array
in this manner reduces the stress placed on the flex-ribbon cable and connectors,
and will prolong the lifetime of the cable connections.

Refer to the loading instructions for the standard TO-can fixture for the correct
procedure for loading and unloading the lasers from the fixture.

Replace the front-facet detector array by reversing the removal process.
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Fixture Status Indicator LED

A pair of LEDs located on the front of the fixture provides a visual indication of the
fixture status.

Ready LED is... Indicates...

Flashing Fixture is properly connected and ready for use

Off Fixture is not properly connected and cannot be used

Steady On Fixture is connected, but might have a problem and cannot be
used. Remove fixture and reinsert. If problem persists, contact
ILX Lightwave.

Test in Progress LED is... Indicates...

On Test is in progress and fixture should not be removed

Off Test is complete and fixture can be removed

ACAUTION

Do not remove the fixture if the Test In Progress LED indicates a test is currently
running. This can damage devices and will cause the software to generate errors and will
terminate the test.

The temperature control circuit remains active when the chamber door is opened,
so the device retaining plate may be very hot if a fixture is removed while a test is
running.

Loading/Unloading Fixtures into the Chamber

ACAUTION

In order to prevent electrostatic damage to devices during fixture transport, it is
recommended that the provided antistatic clips be installed on the fixture edge
connectors whenever the fixture is not installed in the chamber.

Fixtures are loaded and unloaded from the chamber without using tools. A
leverage bar is used to gain leverage, and allows fixtures to be removed and
inserted using only one hand. The bar is used only for engaging and disengaging
the card-edge connector at the back of the chamber since the fixture slides freely
into and out of the fixture cage until the connector is engaged.
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Figure 4.8 Disengaging the Fixture Card-Edge Connector

Figure 4.8 shows one hand position that may be used for disengaging the card-
edge connector. The fingers are inserted through the handle of the fixture, and the
thumb is placed against the leverage bar. By simultaneously pressing against the
bar with your thumb and pulling the fixture handle with your fingers, this hand
position offers good leverage for disengaging the connector. Once the connector
is disengaged the fixture can be completely removed from the chamber.

Figure 4.9 Engaging the Fixture Card-Edge Connector
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Figure 4.9 shows one hand position that may be used for engaging the card-edge
connector when the fixture is installed. Slide the fixture into the cage until the
card-edge connectors make contact. Grasp the back of the leverage bar with your

fingertips and use your thumb to push gently, but firmly, against the fixture handle.

ACAUTION

Fixtures should be inserted slowly and carefully to avoid risk of damaging the card edge
and connector.

Fixture Temperature Control

Fixture temperature control is handled primarily through the ReliaTest control
software. Using the software, you can set the temperature set points of the
individual fixtures at different temperatures. A maximum temperature differential
between fixtures of 60°C can be maintained in the chamber.

Standard 32 device fixtures incorporate a fan within the fixture to aid in
temperature control. The fan draws cool air in from the rear of the chamber and
blows it across a series of aluminum pins attached to the heatsink plate. The
heated air is exhausted through the front of the fixture. This air is then drawn
through the right hand side of the fixture cage and exhausted out the rear of the
chamber.

In addition to the fan, each fixture is provided with a cover designed to surround
the heatsink and device retaining plates during operation. This cover is simply
placed on top of a fixture without an external photodiode array and is held in place
by gravity. The cover prevents air currents within the chamber from affecting
fixture temperature stability as well as blocks any potentially hazardous laser
radiation the devices may be emitting. If fixture temperatures in excess of
100°C must be used, it is recommended that any external photodiode arrays
be removed from those fixtures to prevent errors induced by responsivity
drift. When the external photodiode array is not being used, the fixture cover
must be installed to limit exposure to potentially hazardous optical radiation
and to aid in temperature stabilization above 100°C.
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CHAPTER

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 6, Configuring and Running Tests.

Software Terms and Fundamentals

The software is easy to use once the basics are well understood, and a few terms
that are helpful to know are listed in Table 5.1.

Device Laser, TOSA, or other device-under-test (DUT)

Device Type A set of configuration instructions that define a particular device type;
includes current limits, temperature limits, and laser safety-off criteria

Test Step A single step of a test scenario, such as an LIV or burn-in

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

Events Any occurrence that causes the software to generate an alarm or alert
message

Control Measure Module 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

Table 5.1 ReliaTest Terms
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Starting the Computer and Software

The computer is configured to automatically power up when AC power is applied.
It will automatically log onto your facility's network, start the ReliaTest control
software, and connect to the LRS-9424B. 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-9424B. The connection should be between the
integrated RJ-45 jack on the computer and the right-most jack on the rear of the
chamber. 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.

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
5.1; the Control View, the System View, and the Test View. Generally, these
sections each focus on the functions for which they are named.
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Figure 5.1 Software Main Screen
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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.

Device Type Configuration

(il k)

Test Configuration

o]

SR

Instrument Information
Running Tests
Historical Test Data

[ﬂ Events and Alarms

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).
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Using the System View

Chamber

CHAPTER 5

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 5.2. 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 8.

-1 Chamber View

LAS-5424
5 Fistures, 144 Devices.

Chamber Door Dpen

Exhaust Fan oif
1 [ ”
£ |— — - -— Show Color Legend
3
| PP Fture View
4
LFIS-9424 - 52 - Fodure 3 43521334
5 | 32 Devices
— _ Faded Serial Humber 43521334
& [ Diavice Type: <No Device Typas
Fisture D)
7| 8 16 E 32 [fasanin_ |
g | 7 15 z k| Fixuae Temperatuee [T} 24.00
Mesmued I/8/2005 1:07.02 PM
[ L] z 0 St Pomnt Overrides
" 5 = g Mo set point e has been losded
[ Load] |5
. 2 20 2 (s [Loxt] [Save]
= Fixture 3 1 19 a7 Esternal Photodetector Caibiation
Uncalbuated | Edt
2 10 18 % s
! i " e 1+ Device View

|] LRS-9424 - 52 -F3 43521334 . 013

Senial Number
Device 13

[(FsThs Devee

Laser Drive Ouiput i OFF

= Device

Set Pont Overnds

ALT [mAk

APC - Intemal ()

APC - Estemal jud]

Bum-n Meansements Last Meausement Aversge of Lt
the Last 10
Dirive Curment: 000 0.00 mh
Viltage: 0,000 0,000 v
Moritce Photodiode Custent 000 0.00 uh
Frsture Tempersture: 000 0.00 T
Figure 5.2 System View Hierarchy
LRS-9424B 35



CHAPTER 5

RELIATEST SOFTWARE
Using the System View

Chamber View

From the Chamber View, one can see all the fixtures and control measure
modules (CMMs) that are installed within a single chamber. If multiple chambers
are networked together, chamber selection is performed through the Control
View and by clicking on the View Connected Instruments button to show the
instrument tree. As shown in Figure 5.3, any shelf that is not populated with a
CMM is lightly hatched. In this figure, shelves 1 and 2 are the only ones with

CMM s installed. Any shelf with an installed CMM but with no fixtures will be visible
with white boxes indicating open positions within the shelf.

The exhaust fan installed in the chamber may be manually configured to run at
four different speed settings: off, low, medium, and high. ReliaTest maintains the
configured speed between system power down events.

" 3 " Chamber View

Engineering Chamber
B Fistures, 192 Devices,

15 Failed Devices 17 Event Messages Chamber Doar: Clozed
5 Running Tests 0 Completed Tests Exhaust Fan: M edium
1 | Q —-" —-" —-" [ Change Exhaust Fan... ]
2 | ——— —| [ Show Calor Legend. . ]

Figure 5.3 Chamber View
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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.

AL Lightwave ReliaTest
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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.
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Chamber Doar 0pen Actions Model & S/M #:
User|D:

The chamber door iz nomally configured to shut off all of the
lazers when the door iz opened. This feature can be dizabled
far convenience.

System Voltages
() Shut Off Laser Output “when Door Dpehs

(#) Leave Lasers OnWhen Door Opens Ground: 0.00

Event meszages indicating the door was opened and closed +12.5¢ Supply: 1273

are logged in either case. If lazers are configured ta shut aff, . :

the tests will resume when the door is closed. deaspnl e
+5 Digital Supply: 5.03

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

zafety hazard. Pleasze take the necessay precautions. +48 Supply: 48.20

All of the shelves in the chamber will be updated to +5 Analog Supply: 5.01

the same value.
-5 Analog Supply: 5.05

HmuH “altages are updated every 5 seconds.
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The Chamber Door Open Actions configuration allows the user to enable the
chamber door interlock. By default, ReliaTest is configured to leave the laser drive
current on when the chamber door opens. ReliaTest will log an event message
stating that the chamber door is opened and a second event message when the
door is closed. ReliaTest may be configured to disable the laser drive current
when the chamber door is opened. This pauses all Burn-in and System Check
tests that are running in the chamber when the door is opened. The tests are
automatically resumed when the chamber door is closed. ReliaTest logs an event
message when the door is opened and closed.
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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 5.4. 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. If a fixture will only be used
with a certain device type, the fixture ID can be modified to show what types of
devices are being tested.

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 "‘ Fizture Wiew

Engineering Chamber - 51 - Fisture 4: 3452-1111: Red Lazers

32 Devices,

1 Failed Devices 0 Event Messages Serial Mumber: 34521111
1 Bunning Tests 0 Completed Testz Device Type: Red Lasers [Max 70°C)

Fisture 10 Fed Lasers

@ @ 2Q 2Q
7 J 15 \3 23 \‘) 7 \‘) Fisture Temperature ["C]: 3937

. . ) ) Measured: 1/9/200E 3:46:02 PM
B \) 14 \3 22 \) 30 \) Setpoint Overides

‘ ‘ - - Mo zetpoint file has been loaded.
@ 1@ 2@ 2@

r: r: # # Save
@@ 2@ =@
2 J 1 J 19 Q a7 Q External Photodetectar Calibration

- ; ” ” Default InG ads
@ @ Q@ Q@

1@ @@ @

Figure 5.4 Fixture View

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.

LRS-9424B
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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\ILX Lightwave
Corporation\ReliaTest\XPD Calibration Files directory on the control computer.

If the calibration was performed after initial system shipment, a CD with the
calibration files will be provided with the arrays. The files should be copied from
the CD 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
6.1 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.
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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 5.5. 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.

u Applications Lab - 54 - F4: 43521336 - Device 02

0 Failed Devices 0 Ewvent Messages 1 Running Testzs 0 Co T ests
Senal Mumber: : Fail This Device...
ACE [mé]:
APC - Internal [uA):
APC - External [miw):
Laser Drive Qutput is: ah
i Awerage of -
Last Measurement P Lirnit
Drive Current: 740 0.00 50.00 mé
altage: 2208 (0.000 3000 b
Monitor Photodiode Current: 119.37 0.00 500,00 L,
Ertemal Photodetector Power: F46.65 0.00 - v
Fisture Temperature: 4996 0.0o 100.00 C

Figure 5.5 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.
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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.

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 5.4, 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 5.6.

42 LRS-9424B i ILX Lightwave



[P Set Point Overrides.txt - Notepad
File Edit Format Wiew Help
55 ReliaTest override Setpoints

Cevice Mumber

ACC

Device Mumber

APC Internal ua
APC External mw :
T Mot

ACC

Devicae Mumber

APC Internal ua
AFC External mw :
1 <hot

ACC

Device Number

APC Internal uA
AFPC External mw :
T <Moot

ACC

Device number

AFC Internal ua :
APC External mw :
T <hot

ACC

Device Mumber

APC Internal ua
APC External mw
T <Moot

ACC

Device number

APC Internal ud
AFC External mw :
1 <hot

ACC

Device Number

APC Internal uA
AFPC External mw :
T <Moot

AcC

Device number

AFC Internal ua :
APC External mw :
T <hot

ACC

Device Mumber

i
AFC Internal ua
APC External mw
T <NOT

<MOT
<MOoT

<MOT
<MNOT

<MOoT
<MOT

<MNOT
<MOT

<MOT
<Moot

<MOT
<MOT

<Moot
<MOT

<MNOT
<MOT

<MOT
<Moot

L L]

Useds:
useds
Useds>

Useds
Useds
Useds:

useds
Useds>
Useds

Useds
Useds:
Useds

Useds:
Useds
Useds

Useds:
Useds
Useds:

Useds
Useds
Useds:

Useds
Useds:
Useds

Useds>
Useds
Useds

RELIATEST SOFTWARE
Using the System View

Figure 5.6 Setpoint Override File

CHAPTER 5

The different button functions as shown in Figure 5.4 are described below.

10 14

Load - Opens file browser to allow previously saved override files to be loaded

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

View - Opens the default viewer for text documents (typically Notepad) to allow the setpoint
override file to be edited

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
template 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 5.7 shows an example of
the tree.

=R E noineering Chamber
= Engineering Chamber - Shelf 1: LES-3424
= Fizture 1: 4752-1235: Resistors
+)- Finture 2: 4352-1367: Resistors 3
+- Fisture 3 4350-0123: 1 Resistars
+- Fiwture 4: 2452-1111: Red Lazers
= Engineering Chamber - Shelf 2: LRS-3424
#- Fixture 1: 4352-1028: ATP Test Fix
+)- Fiwture 2: 4350-1007
Fisture 3: - Mot Connected
Fixture 4: - Mot Connected

Figure 5.7 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 view 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 as shown in Figure 5.8. Only a single fixture can be
assigned to a test scenario.
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V Toshiba 40°C Characterization Time Left:  Unknown
Complete:  Unknown.

The test is completely configured. The associated instiuments are configured and ready. The test may begin

Fistures To Lise In Test

Selected Fiddures
LRS-3424 - 51 - Fidure 1: 4350-1336

AddSelected Ftures

Figure 5.8 Test View Scenario Information

Status Color Codes

CHAPTER 5

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 5.9.

LRS-9424 System Legend OF Colors X

The following list of colors provides a description for each color
that iz uzed in the LES-9424 spstem.

The fisture has not been configured.

The fisture or device is idle and is not in use.

The fixture or device is in use in a test.

The test for the fisture or device has just completed.

|

An enor has occured on the fisture or device whils it
was idle.

An enor has occured on the fisture or device whils it
Iz Ih uze in a test

An emor has ocoured on the fisture or device and the
test hag just completed

The device has failed during a test.

| |

The fisture iz nat inserted into the shelf.

Figure 5.9 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.

EI Access between the Operations Interface and the Engineering Interface is
L1l 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.
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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.

el gt
2] Erable Evert Mitenge Emsling

2] Aot aby R Teshrsy Sber Scftmare Flestist
7] At by Fiesume Tesing e Hadeae Dezoerectont

Figure 5.10 General Software Options

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

LRS-9424B
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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 7 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 6.1. Fill in the device type
attributes to configure the device. Click OK when the page is complete.
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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.
1 Device Type Configuration

Di5iEs Ugpeiime Mame: (5 anyo DL3149-057 (T0-56)

Toshiba TOLDS200(TO-5)

Sanyo DL3145-057 (TO-56) Device Limits Shut OFf Laser Drive When...
Laser Drive Current Limit (m] 50.00 In Laser Diive Current Limit Laser-Off Criteria
Monitar Phatodiode Current Limit (ub). | 200000 [ In Monitor Photodiode Current Limit
Laser Drive Voltage: Limit []: 2700 In Lager Drive Woltage Limit

Device List
Fikture: High Temperature Limit [*C) E0L00 In High Temperature Limit
Fisture Low Temperature Limit (°C) 1000 [ In Lows Temperature Lirmit
Device Limits Laser Extemal Power Calibration [nformation

Laser Wavelength [nm) ETD User Calibration Factor 1

Device Configuration

Laser Phato Diode Laser Photo Diode

% %

Pin-Out Options

A - iy B i y'd

Laser Photo Diode Laser Photo Diode

7 7

C Common D Comman

Mew Device Type I [ LCopy I [ Delete ]

Figure 6.1 Device Type Configuration

Devices attributes that must be configured are:

« Device type name; typically the device model number
« Device current, voltage, and temperature limits
- Typically determined by the DUT product characteristics

- The LRS-9424B software and firmware control system will prevent these limits from being
exceeded during operation.

« Laser safety shut-off criteria

- If any of these conditions occur, the laser will be switched off and an event message
generated.

« Device pin-out assignment
- The four device configurations accommodated by the standard fixture and CMM circuitry.

- These options may be different for custom device fixtures
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Laser wavelength

Used in conjunction with the external photodiode array calibration file specified in the
Fixture View shown in Figure 5.6. If a calibration file has been specified, an output
wavelength must be set in the Laser Wavelength box.

User calibration factor

- 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
= \/iew 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 6.2.

1is Test Configiiration

Munber of Acsons 1
Citmated Tre To Complete. 1 day.

4 Elinsiefeit
L6 Freid | Hiamee: L
|
i: Pk 1 Dbt Vil
=] nable Fiekd 3
Fekd IName T Curshom Frckd
T D Dbt Vi Tha Sparaled may chiangs et wakis o s #ae B dadt
Enabe Frebd £
[ Mo Cagy
—_ [ + | [CorsiCharnges]|  Cronges s somuaicaly sppled ey
Hs Tit Slgs | Dok | ook hanges | | Cancel Chaegns| by o

Figure 6.2 Test Configuration Window

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.

LRS-9424B
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« 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 6.3). Click
to select the type of test you want to execute in that test step:

Execute Command Line
Monitored Burn-In
Monitored System Check
LIV Test

Sampled Burn-In Test
Export to Microsoft ® Excel

Run Support Application

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.

i Adding a New Test Step Type EEE
[Execute Command Line | Please select a type of kest sep.
Export To Microzoft ® Excel Warksheat
LRS-9424 LIv

LAS-9424 Manitored Burndin

LRS-9424 Sampled Burn-in Test
LRS-9424 System Check (A Short Burk-in)
Fiun Support Application

Cancel

Figure 6.3 Adding a New Test Step Type
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Execute Command Line

The Execute Command Line configuration screen is shown in Figure 6.4. 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.

. Test Condiguration

Tt She N

Eruments

acphcaton chooe
o Teat | Cosw
| Mo TotSep | | Deiete | Aol Tharges | [ Cancel Danges

Enecute Command

ekcation Pah or Command gl F it s

Tha tait seavaso 2 Eontinus vl fubosspaind Bttt

whie e sepleation ure o £ Selap heting il i
e .

Charges s sutrmatealy sppled when 8 new fest it
telecied

Figure 6.4 Execute Command Line Configuration
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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 6.5.

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

LIV Nane: SuinGarmatn Kyem [

St Dt M) T
Fgunt To Eced ] S Tae il o
Exgor o Appicarion End Cunent b} g

v Setsord [0 =0
+ Tenpersiure Windom IC} 100
Tokmarce Seting Pescd [Seconch ]

Bty ek

Thieshokd Caculation Wethod Secord Demesioe ¥

Homana Bap in} 4500
Homingl lop (| .00

Slope Ellerry Melherd o Perwver st o )
%) Prachnirmad Lieet Dt Consend b
Powrt 1108 i} €0m
Port 2100 bt} o
[ HewTes | =
T Changes e sl ol whan e sl
Toew Tect Sien__| Delete cxly Charges. | [ Careonl Chamges salacied [

Figure 6.5 LIV Configuration

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.

LRS-9424B
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e Threshold Calculation Method - The method used by the software to calculate the
threshold of the laser. The first three are based on Telcordia GR-468-CORE and GR-3010-
CORE.

- Second Derivative - This method uses the peak of the second derivative for the threshold
point.

- First Derivative - This method uses the point where the first derivative reaches 1/2 of its
peak value as the threshold point.

- 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.

- Single Line-Fit - This method extrapolates the linear portion of the L/I 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@Ilop - Points are entered as a percentage of the calculated Pop@Iop.

¢ 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 6.6
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Figure 6.6 Burn-in Configuration
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Figure 6.7 Burn-in Configuration (Advanced)
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« 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.

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

« 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.

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

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

« 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.

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

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

¢ 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.

« 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, |op @ Pop, Pop
@ lgp, Vop @ lgp, 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.
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Figure 6.8 Sampled Burn-in Configuration (Main)
« 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.

¢ 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.

< 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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Figure 6.9 Sampled Burn-in Configuration (Burn-in)
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Figure 6.10 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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Figure 6.11 Sampled Burn-in Configuration (LIV)

CHAPTER 6

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

Monitored System Check

The Monitored System Check test is useful for verifying the system configuration
before beginning a long burn-in test. This test performs all the same functions as
the burn-in, and will allow you to identify any inconsistencies or errors in your test

configuration.

The Monitored System Check function is nearly identical to the burn-in test, with
the exception of having a faster data collection rate and a smaller maximum test
length. The maximum test length is 30 minutes and the minimum data collection
interval is 10 seconds.

Export to Microsoft ® Excel

The Export to Microsoft ® Excel test step copies test CSV files directly into an
existing Microsoft ® Excel workbook. This Export to Microsoft ® Excel test step
can only export tests that belong to the same test scenario as the test step. The
Microsoft ® Excel software application is required for this test step to operate
correctly; the Microsoft ® Excel software application is not supplied with ReliaTest.

The Export to Microsoft ® Excel test step exports the assigned tests to temporary
CSV files. The temporary CSV files are copied into the assigned workbook. A

worksheet is created for each test's CSV file. The first test CSV file is copied into a
worksheet named "ReliaTestData_1", the second to "ReliaTestData 2" and so on.
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If a worksheet already exists with this name, the data in the worksheet is lost
when the new data is copied into the worksheet. Once all of the CSV files have
been copied into the workbook, ReliaTest automatically runs a Macro named
"ReliaTest_AutoRun". If the Macro does not exist, ReliaTest ignores this option.
ReliaTest leaves the Microsoft ® Excel workbook open when it finishes.
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Figure 6.12 Export to Microsoft ® Excel Test Step Configuration
* Test Step Name - The user-defined name of this test step. This name does not need to be
unique. This field is limited to 30 characters.

« Microsoft ® Excel Worksheet - The full directory path to a preexisting Microsoft ® Excel
worksheet. The test CSV data is copied into the specified sheets of this worksheet.

Tests to Export to Worksheet - The list of test steps which are copied into the worksheet.
The test steps must be a part of the same test scenario as the active Export to Microsoft ®
Excel test step. The test steps may be added, removed, and the order maybe rearranged.

- The test scenario may be assigned to export. If so, all of the test steps in the test scenario
will be exported and copied into the workbook.

e Testing Actions - The test scenario may be configured to continue testing while the CSV
data is copied to the worksheet and while the optional worksheet macro is executing. The
test scenario may also be configured to delay at this test step until the CSV data has been
copied to the worksheet and until after the worksheet macro has completed.
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The power of this test step is in the ability to automatically export test data out of
ReliaTest. The Microsoft ® Excel Macro may be created to save the workbook to a
predefined location and close the workbook. A Microsoft ® Excel workbook can be
preconfigured to perform mathematical calculations on the raw data from the test
CSV files. This provides for tremendous expansion of analysis capabilities that
may be quickly configured and modified as needs change.

Run Support Application

A support application is typically another program written to extract elements of a
burn-in or LIV test and possibly perform analysis on the data. Besides performing
numerical analysis, a support application could be designed to convert the data
into another database format.

The Run Support Application test step requires the specification of the path to the
application that is to be run and the test step(s) containing the data that is to be
used. Only test steps within the scenario containing the support application step
may be specified. When run, a correctly configured Run Support Application test
step will execute the specified application from the command line and pass as
arguments, SQL parameters corresponding to the specified test steps. With these
pointers, the support application may query the database and extract the
information it needs to do its job. Figure 6.9 illustrated the Run Support
Application program. Refer to Figure 7.5 for the ReliaTest database schema.
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Figure 6.13 Run Support Application
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« Test Step Name - Enter a name appropriate for the test step being configured.

« Support Application Path - Click on the browse button to navigate to the location of the
support application to be run.

« Tests to Pass to Support Application - Click the Add Test button to select the test (test
data) to be made available to the support application. If the data must be sent in a specific
order, highlight the appropriate test step and use the up and down arrow buttons to
rearrange the test order.

« Testing Actions - If the support application can be run in parallel with ReliaTest, select the
Continue Testing radio button. Otherwise, select Delay Testing.
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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
6.10. 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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Figure 6.14 Device List and Chamber View
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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.

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 6.14.
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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. Inthe 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.

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.
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Pausing and Restarting Tests

Pausing a Test

To pause a currently-running test, first click the View Running Tests
I I 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 beginning of the test or at the same

{D point it was paused. Right-click on the test name and select Restart Test
From Beginning or Restart From Pause. Resuming from the paused point
will resume the test at the same point it was paused; restarting from the
beginning will resume from the beginning of the entire test scenario and
delete any data already stored in the database. 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.
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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 8 for more information on clearing logged events.
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The 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 Microsoft ® Excel file
or 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
‘-J(’ 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 7.1.
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Figure 7.1 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 04 (2 250 - 319/2007 at 1:16:14 PM |
[LIY 24, 20.0Pnts (= 25

Figure 7.2 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
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same time as another test may not share the same timeline. Tests that were
executing at different times may share the same timeline.

1% Giragh - ILX Lightwave Heia lest

Figure 7.3 Test Colors

In Figure 7.3, 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 7.4, 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 7.4 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
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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 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 7.5.
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3 Microsoft Excel - Shelf 1- LRS-955x.csv

i8] Ele Edt Wew IDset Fomat Took Data  Window ACTI Help

RN RN NI RN AR R A Rl N 1 | 4 giv - =

il sl B B R e s e e B T

Al2 - A 3672007 5:49:46 PM
A e e D E e G T | 1] =

| 1 |Bum-in CSV Infarmation for Test Step 12 Ohr - ACC 204 @ 40A°C
| 2 |Started On 3/6/2007 at 5:39:19 PM
| 3 |Finished On 3/7/2007 at 5:40:13 Ad
| 4 |ACC Burn-in
| 5 |Total Bum-in Length {Hours) 12
| & |Measurement Period (Minutes) 10
| 7 | Setpaint (&) 20
| 8 |Temperature Setpoint (Degrees C) 40

)
| 10 |Device 01 Device 02 Device 03
| 11 |Time Stamy LDIGA) LDV (V) Temp (Dec TEC Effort Time Stamp LDl (A LDV (V) Temp (DecTEC Effart Time Stamp
12 | 302007 17431 20| 1.092546 3969398 802 382007 1749 20 1.072405 3890584 -603 3462007 17:49
|13 | 382007 1749 20) 1.092241 39.75993 587 382007 17:49 20 1.075187 39.58031 -599 3/6/2007 17:48
|14 | 382007 17.59 20 1092535 3973532 -610.289 3/B/2007 17:59 20 107405 3987791 -B10.445 3/6/2007 17.59
|15 | 38/2007 18.09 200 1.09272 3972989 -613.991 3872007 18:.09 20 1073962 3989938 -B12.704 3462007 18:.08
|16 | 3/2007 18:18 20| 1092793 3972961 -B15.174 3/B/2007 1819 20 1073831 39.88528 -B14.395 3/8/2007 18:18
|17 | 36/2007 18:29 20| 1092793 3971719 -616.049 3872007 18:29 20 1073894 3891285 -B17.099 3462007 18:29
| 18 | 36/2007 1833 20| 1092834 3971768 -B16.42 3872007 1839 20 1.073821 39.89305 -B15EB95 3462007 18:38
|19 | 3B/2007 18:43 20| 1.092773 3370215 -G16.455 3/B/2007 16:49 20 107388 39.87093 -B17.141 3/B/2007 18:49
| 20 | 3872007 18:59 20| 1092813 397142 -B17.741 3/B2007 16:59 20 1.073961 3992189 -B18.366 382007 18:59
| 21| 3872007 19:09 20) 1.092818 3371177 -618 BEG 3/B/2007 19:09 20 1.0738 3986586 -B18.979 382007 19:09
| 22 | 3672007 19:19 200 1092887 3370646 -B18.599 3/B/2007 19:19 20 1073895 3986555 -B17.766 3462007 19:19
|23 | 3672007 19:29 20/ 1.0926813 3371506 -G17.182 3672007 19:29 20 1.073811 3992615 -618.287 362007 19:29
| 24 | 3672007 19:39 20/ 1092844 397095 -G17.724 3/B/2007 19:39 20 1.073782 3990817 618733 3612007 19:39
| 25 | 3672007 19:49 20| 1092656 3970567 -G619.245 3/B/2007 19:49 20 1.073907 3992503 -619.049 362007 19:49
| 26 | 362007 19:59 20| 1092896 3373042 -619.02 3/B/2007 19:59 20 107387 3984737 B18.012 3/6/2007 19:59
| 27 | 3672007 20:09 20| 1.092898 3969881 -G19674 /672007 20:09 20 107376 39.82847 -619.958 362007 20:09
| 2B | 3672007 20:19 20| 1092623 3970344 -618.599 3672007 20:19 20 1.073851 39.91969 -B19.057 362007 20:19
|29 | 3672007 20:29 20| 1092606 3960835 -G619.624 3672007 20:29 20 1.073826 39.91471 620087 362007 20:29
| 30 | 3672007 20:39 200 1092818 3965305 620249 3/B/2007 20:39 20 1.073941 3891661 620291 362007 20:39
|31 | 36/2007 20:48 20/ 1.092649 3870903 -G619.445 3/B/2007 20:49 20 1073935 3862447 B1B.661 3462007 20:48
| 32 | 3672007 20:69 20/ 1.092611 38659273 -G619.899 3/6/2007 20:58 20 1073824 39917 620185 3/6/2007 20:68
|33 | 36/2007 21:09 20 1092716 38659215 -619.091 3/6/2007 21:09 20 107389 3962021 B1B737 3462007 21:08
A4 EANNT M-8 on' 1097801 36 RAARE G0 145 EOIT 21014 9N 1 N7A7E7 A0 AAIAT RiA G RANT 7148 ¥
M« » M \Shelf 1- LRS-955x / |« |
Ready UM

Figure 7.5 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.

Manually Exporting Tests to Microsoft ® Excel

The CSV data from any ReliaTest test may be exported directly to a Microsoft ®
Excel workbook. The data for each test is placed respectively in individual
worksheets in the workbook. ReliaTest offers two methods to export test data to a
Microsoft ® Excel workbook, the first method is by the Export to Microsoft ® Excel
test step as described in Chapter 6. The second method is in manually dragging
tests into the Microsoft ® Excel Export icon on the main window. The Microsoft ®
Excel software application is required for this test step to operate correctly; the
Microsoft ® Excel software application is not supplied with ReliaTest.

@ The Microsoft ® Excel icon on the main ReliaTest window may be
. used to configure the manual export ability.
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% Tests steps may be dropped onto the icon by clicking on the test
and dragging it to the Microsoft ® Excel icon. In this example, three
test steps have been assigned to the icon.

Once tests have been assigned to the icon, left-clicking on the icon opens the
dialog to select the desired Microsoft ® Excel workbook. After the workbook has
been selected, ReliaTest exports the tests to temporary CSV files. The exported
CSV files are then copied into the workbook. Each CSV file is copied into an
individual worksheet. The first CSV file is copied into a worksheet named
"ReliaTestData_1"; the second CSV file is copied into "ReliaTestData_2", and so
on. The tests are copied into the workbook in the order they were placed onto the
Microsoft ® Excel icon. All data on the "ReliaTestData_X" worksheets are erased
when the new data are copied into the worksheet. After the export process is
complete, ReliaTest automatically runs a Microsoft® Excel Macro with the name
"ReliaTest_AutoRun", if it exists. ReliaTest leaves the workbook open to allow the
user to save or print the workbook.

The intent of this process is to allow data to be placed into a preconfigured
Microsoft ® Excel workbook. A workbook may be created to analyze the expected
ReliaTest data to create reports or perform other test post-processing. The Macro
may be utilized to automatically save, print, and close the Microsoft ® Excel
workbook upon completion of the post-processing analysis.
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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 7.6 and is accessed by selecting the System -> Database
Configurations...menu item and clicking on the Advanced>> button.

i Database & File Storage Configurations

Database Backup Information

Backup F
Enable Database Backup Sk .requenc_l,l ) - o
Tope: | Daily se| Interval | Eyery Day | Time | 20000 PM &
Database backups to network locations are copied 15 minutes after the specified backup time,
Backup Location
:P:iHeIia.T.est.Database .Backup\ E]
L3400/ RieliaT estDE | [7] Enable Database
SeverName: [ \SQLEXPRESS

Database Name:  |RafiaTestDB

Require Server Authentication

(%) Windows Authentication [Windaws User Lagin)
() Server Authenlication:

Add Database | Delte Database

Figure 7.6 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.
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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.

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 “\SQLExpress”.
Next, enter a new database name in the box provided. The database name may
be anything descriptive. Figure 7.6 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

E] 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 of the Microsoft ® Excel application. The procedure for these tasks
is the same as for currently-running tests.
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Database Storage Format

LRS-9424B

The database may be accessed directly outside of ReliaTest. The following
scheme of the ReliaTest database design is provided to assist with such database

access.

TestScenario

Unigueld: int

Generic (All) Test Steps

TestActionBurnin

TestParentMame: varchar(51)

DateTestParentWasStarted: datetime &

Author: varchar(256)

CurrenTes!Steplndex: int

HasUserRequesied ToPauseTest: int
(Boolean, 0 = False, 1 = True)

TestStatus: varchar(512)

HasTestBeenResumed: int (Boolean)

IsDataHistorical: int (Boolean)

DateTestWasResumed: daletime

DateTestiWasFinished. datetime

UserField!Info: varchar(199)

UserField2Infa: varchar(199)

UserField3Info: varchar(199)

Unigueld: int Uniqueld: int
Testf : varchar(51) TestParentName: varchar(51)
DataTastP: datetime DateTestParentWasStarted: datetime

TestStepName: varchar(30)

TestStapName: varchar(30)

IndexinScenario: int

IndexInScenario: int

ActoinState: int

ActoinState: int

TestStatus: varchar(512)

TestStatus: varchar(512)

TesiStartedOn: datetime

TestStartedOn: daletime

TestResumedOn: datelime

TesiResumedOn: dalefime

TesiFinishedOn: datetime

TeslFinishedOn: datetime

TeslisResumed: int (Bookean)

TestlsResumed: int (Boalean)

UserAbortRequest: int (Boolean)

UserAbartRequest: int (Baglean)

Inst94xxDeviceDbData (Device Data)

QriginalLength: bigint (in ‘ticks' or 100
nanosecands)

Unigueld: int

CurLengthExecuted: bigint (in ticks')

UserFiglddinfo: varchar(199)

Inst9axxdxxDbData {Fixture Data)

Uniqueld: int

TestParentMame: varchan(51)

DateTestParentWasStarted: datstime

ParentinstConninfoSir; varchan(128)

TestPareniName: varchar(51)

PrevLengthExecutad: bigint (in 'ticks")

DateTesiParent\WasStarted: dateiime

WPeriod: bigit {in licks |

ParentinstConnlnfoStr: varchar(128)

L. ingln: int (Boolean)

Connectioninfo; varchar{128)

TemperatureSetPointC: float

OutputQiReason: varchar(256)

ControlMode: int

PermanentlyFail: int (Boolean)

Usedy : Int (Boolean)

Connectioninfo: varchar(128)

IsVirtual: int (Boolean)

IsFalled: int (Boolean)

IsConnected: int (Boolean)

QuerledModelNumStr: varchar(s4)

UserDefMame: varchar(128)

XpdCalFilePath: varchar(512)

FixtureCapabilityStr- varchar(512)
{Used Internally}

1 for ACC = 0, APC Internal = 1,
APC External uA = 2, APC External mW = 3)

UseApcExtemnalSetpoint: int (Boolean)

LaserDriveSetPaint: float (in mA)

UseAccSetpaint: int (Boolean)

PdBiasSatPointV: float

ApcinternaluA: float (in terms of uA)

WasUserAborted: Int (Boolean)

ApcExtemnalu: fioat (in terms of uA or mW)

LastMeasurementTime: datetime

AccSetpointmA: float (in terms of uA)

DataPointsFileName: varchar(512)

LeaveOnQutputAferAction: int (Boolean)

IsBurninAlreadyRunning: int (Boolean)

TempToleranceTime: bigint (in ‘ticks')

TimeToleranceC: float

NumDataPolnts: int

AveragingSpan: bigint (in ‘ticks')

Figure 7.7 Database Schema
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Test Scanarios: Configured, Running, Historical

The differance batween a Configured test and a Running or Historical test is that
Date TestParentWasStarted contains a valid date.

The differance batwean a Running and Histaric test is the value of lsDataHistorical

S0 Quary for Only Configurad Tests:
SELECT * FROM TestScenario WHERE
( DateTesiParentWasStarted = '1900-01-01 O00:00:00° )

SQL Query for Only Running Tests:
SELECT * FROM TestScanario WHERE
{ { NOT { DateTestParentWasStarted = 1900-01-01 00:00:60') )
A

{ IsDataHistorical = 0 ) )

SOL Query for Only Historic Tests:
SELECT * FROM TestScenario WHERE
{ { NOT { DateTestParentWasStarted = '1900-07-07 00:00:00') )
AND
( IsDataHistorical = 1) )

Loading Test Stepe and Fixtura/Device Data

All Test Steps and Fixture/Device Data tables contain two fields which allow for
salecting the rows which apply to & specific Test Scenario

A) TestParentMName
B) DateTestParentWasStaried

There cannot exist two Test Scenarios with the same name AND start date,

There will exist multiple entries of scenarios with the same name as these reprasent
diffarent running/histeric instances of the same configured test.

There will exist multiple entries of scenarios with the same star date. All Configured
scenarios have a defaull nvalid’ start date of 1/1/1900

SO Quary for Fixture Data:
SELECT " FROM Inst34xxdxxDbData WHERE
([ TestFarentName LIKE KiTLA Characterization')
AND
{ DateTestPareniWasStarted = '2005-09-29 12:34:58') )

Modify the table name in the above SCL query to load the test steps for this
Scenario. Each test slep table must be queried

Test Step Tables

The basic version of ReliaTest contains six test steps. Each step is listed here with
the respective table in parenthesis: Bum-in (TestActionBurnin), LIV (TestActionLIV),
System Chack (TestActionSystemCheck), Export To Excel (TAExporToExcal),
Support Application {TARunSidekick), Execute Program (TAExeCmdLine).

Figure 7.8 SQL References

Database Maintenance

To prevent the system computer from slowing down or lagging, routing 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 or Excel 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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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 8.1.
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Software Events and Alarms

U5 ILX Lightwave ReliaTest EE)E
System  Wiew Edit Help
# @ » s 57_, Events List L Chamber View
Date & Time Categomy Deszcription B Enginesring Chamber
1/17/2006 3:32:31 AM Mone Shelf 2 LRS54z EFtires 176 Dovines
1A17/2006 10:21:40 AM None Failed to backup HORELE .
1417/2008 10:21:45 AM None RiiaT st has st 3 E,a”ec' DBT” fi g EVE”LM S Eh:r”bB'FD°_°" Mc‘zse‘j
11742008 10:21:47 b None The eshaust fan RS SR YRS e
141772006 10:22:30 AM None Enginesring Cha
H 1A17/2006 10:23:22 AM None Enginesring Cha ‘
System Event Li S\ 11772006 10:24:13 &M None Enginesting Cha i | | | | Change Exhaust Fan
141742006 10:25:02 AM None Enginesring Cha
N%gus 102550 b None Efiiromiin Cha z ‘ el sl Show Color Legend.
141 06 10:25:50 A None Enginesiing Cha
11772006 10:52:15 AM None ReliaTest has 3 ‘
1/17/2006 10:59:05 AM None ReliaTest has
1/17/2006 10:59:55 AM  None Shelf 1: LRS- 4 ‘
1/17/2006 11:00:44 AM  None Shelf 1: LRS-
1/17/2006 1:22:06 PM None ReliaTest has 5 ‘
141772006 1:22:18 PM None ReliaTest has
1/17/2006 1:23:34 PM None Engineering C
1/17/2006 2:06:55 PM None ReliaT est has B ‘
v
3 5 7|
|
v Encel Test Time Left 0 hours Mo time]
Started:  1/13/2006 4:33:25 PM Complete:  1/13/2006 4:38:29 PM.
28 Evert Messages 23 Failed Devices 3 Fistures
¥ Events | Futuaesin Test| @ Faled Deviess
Date & Time Cate.. | Description £
Test Event List 1/13/2006 4:3328 PM  General  Bumvin has started I
1/13/2006 4:3324 PM  General 51 -F1: Resistors w PD Load - Device 04: Laser drive shut off on 1/13/2006 at 4:33:33 PM because the laser drive circuit is an open o
1/13/2006 4:3334 PM  General 51 -F1: Resistors w PD Load - Device 05: Laser drive shut off on 1/13/2006 at 4:32:33 PM because the laser drive circuit is an open ¢
\L%EDE 4:3334 PM General 51 -F1: Resistors w PD Load - Device 06: Laser drive shut off on 1/13/2006 at 4:33:33 PM because the laser drive circuit is an open ¢
06 4:3334 PM  General 51 -F1: Resistors w PD Load - Device O7: Laser drive shut off on 1/13/2006 at 4:33:33 PM because the laser drive circuit is an open ¢
1/13/2006 4:3334 PM  General 51 -F1: Resistors w PD Load - Device 09: Laser drive shut off on 1/13/2006 at 4:33:33 PM because the laser drive circuit is an open ¢
1/13/2006 4:33:34 PM  General 51 - F1: Resistors w PD Load - Device 10: Laser drive shut off on 1/13/2006 at 4:33: 33 PM because the laser drive circuit is an open o
|2 >
Test step #3 'LV finished. Check the test step for more: details.

Figure 8.1 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 5.3. 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 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.
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System events fall under these categories:

« Power Failures - event messages generated when the computer or chamber power fails
« Software Events - caused by starting or stopping ReliaTest or general program errors

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

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

Power Failures

The LRS-9424B 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 to 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, the
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 CMMs 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 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.

ACAUTION

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.
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Chamber / 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.

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 digital system power supply is restored
first. The CMM processors are re-enabled and resume communications with the
control computer.

The high current power supplies restart approximately 2% minutes after the
processors are on line. Once the high current supplies are on, the CMMs
communicate to the software that the system is ready. 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.

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:
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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.

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.

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 falil in a fixture, the test will stop with an error saying it cannot proceed.

19

Device View

1 Running Tests

Fail This Device...

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

0 Event Meszages
0 Campleted Tests Setpoint Override

Laser Diive Outputis:  On

Burrrin Measurements Last Measurement Bwerage of Limit

the Last 10
Crivve Current: 049 0.49 38.00  mh
Woltage: 1.747 1.749 3.000 W
Monitar Phatodiode Current: 013 o.o7 200000 uh
External Photodetector Power: 164,99 109.49 G i
Fixture Temperature: 26.58 26.59 70.00 e

Figure 8.2 Device View

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 8.2 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.
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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.

il General Software Options

Pazzword Protection Options Test Actions
Enable Pazzwaord Protection
O A O Test Start

0d Pagsword:

Mew Password:

Email Options
Enable Event Meszage Emailing

YEMName. Com

Event Types ta Email to username@zervernane. com

Event Type Description

Test Processing Flequires Alt... A test has stopped due to an emor

Test Praceszing Finished A test scenario hag completed

[] Device Failure A device failz due to an out of limit condition
Uzer A user has entered an event message

Spstem Recovery Options
Automatically Fesume Testing
Automatically Resume Testing After Software Restart

Force Device Senal Murmber Entry At

Add Email Address...
| Remove Email Addrezs

Configure Server. .

Automatically Resume Testing After Hardware Dizconnections [

ok, ] [ Cancel

Figure 8.3 - 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:

« 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.

LRS-9424B
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« 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.

« 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.

« User - This event category contains events which are entered by the user. This only contains
event messages which the user specifically enters.

Email Server Configuration

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

a,'-ﬂ-': SMIP Server Configuration

This screen allows you to configure an email address for ReliaTest to uze when zending event meszages. Your
spztem adminiztrator can either zetup an email account specifically for ReliaTest or pou may enter your email
address information here, If you enter your own email address, you may leave the 'Mame' of the email address zet
to "ReliaTest" in order to distinguish between emailz frorm poursell and emailz from ReliaT est,

Address Information
Fequires Authentication M ame: §F|5|iaTegt

Uzer Mame: Emal Address: | reliatest@servername. cor

Paszword:

Server Information

SMTP [Outgoing) Mail Server: _.méil.servername.com

; Send Test Email
Requires 5501

Server Port [Default B000]: _lEEIDEI B [ e ] [

Cancel ]

Figure 8.4 - 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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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

Check chamber ventilation fan | Annual Customer Vacuum any trapped dirt

and duct

Clean fixture card-edge As needed Customer Clean with a Gold Guard

contacts Pen™ or use acetone
followed by alcohol

Clean laser diode sockets on As needed ILX Lightwave Requires that the fixture be

fixture disassembled, which may

result in damage to the heat
wire if done improperly

Remove old tests from the As needed Customer Ensures tha; ReliaTest
running or historic lists operates efficiently

Routine Fixture Maintenance

The laser diode fixtures require very little routine maintenance aside from the
recommended periodic contact cleaning.

Temperature Sensor Calibration

It is recommended that the fixture temperature sensors be recalibrated on an
annual basis. This may be accomplished by returning the fixture to ILX Lightwave.
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CHAPTER 9 Routine Fixture Maintenance

Cleaning the Card-Edge Electrical Contacts

The card-edge contacts are rated for 2000 insertion cycles, but periodically the
card-edge electrical contacts should be cleaned. Be sure to inspect card edge
connector prior to cleaning. ILX recommends Chemtronics® Gold Guard Pen™
for cleaning the card-edge electrical contacts. The Gold Guard Pen cleans and
lubricates the card edge electrical contacts. Other methods such as acetone-
wetted wipe followed by alcohol will clean the contacts but will not lubricate the
connector. Both methods are safe for clean room use. Frequently repeated or
aggressive cleanings may shorten the contact lifetime.

Cleaning the Laser Diode Sockets

The laser diode sockets may also accumulate foreign material over a long period
of usage and after many devices are inserted and removed. Cleaning the sockets
requires disassembly of the fixture, and if this is not done carefully the heater wire
may be damaged or broken. ILX recommends that the fixture be returned to the
factory if the laser diode sockets need cleaning.
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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 10.1 will

appear when a CMM is selected.

1% | RS-9400 Diagnostics

|dentification
Model Number: LRS-9400
Senal Number: 3221261
Shelf Mumber: 0
Chamber Name: Marketing Chamber
Firmware Version: 9400v1.17 - 4
CMM Calibration D ate: 2/27/2005
Network Infomation
IP Address: 192.168.0.253
System Port: 3005 - Connected
Alert Port: 3006 - Connected

Chamber Door Dpen Actions

The chamber door iz normally configured to shut off all of the
lasers when the door is opened. This feature can be disabled
for convenience.

() Shut Off Laser Dutput When Door Opens

(®) Leave Lasers On'When Door Opens

Event messages indicating the door was opened and closed

are logged in either case. If lasers are configured to shut off,
the tests will resume when the door is closed,

Leaving the lasers on while the door is open is a potential
safety hazard. Please take the necessary precautions.

Al of the shelves in the chamber will be updated to
the same value.

i

Shelf System Information
Shelf Time: 3/25/2005 4:00:43 PM

The shelf time iz only quened every 2 seconds.
Fisture 1:

Model & S/N #: 43421334
User ID:
Finture 2
Model & S/N #: 43421335
User ID:
Fisture 3
Model & S/N #: 43521334
User D: Toshiba TOLDS200
Fisture 4:
Model & S/N #: 43521335
User ID:
System Voltages
Ground: 0.00
+12.5V Supply: 1247
12,5V Supply: 1246
+5 Digital Supply: 5.04
+48V Supply: 43.04
+5V Analog Supply: 5.04
-5 Analog Supply: 507

Yolages are updated every 5 seconds.

Figure 10.1 System Diagnostics Screen
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TROUBLESHOOTING
Troubleshooting Procedures

The effects of door openings and closings on currently running tests can be
changed in the Diagnostics screen. As shipped from the factory, the door interlock
will not pause any currently running tests. If this action is required for safety
reasons, clicking on the Shut Off Laser Output radio button will enable it.

Troubleshooting Procedures

Most of the errors that occur with the LRS-9424B 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

Erratic or unexpected
laser measurement
values

Dirty electrical
contacts on the
fixture

Clean contacts by rubbing along the contacts
with a Gold Guard Pen™ or use an acetone-
dampened wipe followed by an alcohol wipe

Newly loaded fixture not
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 Lightwave 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

Lasers don't come on
after system recovers
from a power failure

High-current power
supplies are not yet
switched on

The power supplies that drive the laser current
source switch on after ~2 1/2 minute delay. Make
sure you've given the power supplies ample time
to switch on.

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 6)

Check the device operating limits in the Device
Type configuration.

Lasers switch off when
limit is reached

Device type
configuration

Check the device configuration (Chapter 6) and
make sure devices are not configured to switch
off when limits are reached.

LRS-9424B
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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 8 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 8.

System power failure

Facility power failure

Refer to Chapter 8 for information on restoring
power to the system after a power failure.

Erratic or unstable
temperature control

AD590 temperature
sensor is failing

Widely varying set
points between
fixtures

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

If multiple fixtures are running at widely varying
temperatures, some fixtures may not maintain
their setpoints if they are at substantially higher
or lower temperature than other fixtures. Contact
ILX Lightwave for in-depth applications
assistance.

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 Lightwave for in-depth applications
assistance.
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Fixture will not maintain Exhaust fan is on
temperature set point at

high temperature

If other fixtures are running at low temperatures
then the circulating fan will run. If there is a small
number of fixtures with high temperature set
points then they may not maintain the set point
because too much ambient air is being drawn
through the chamber in order to keep the other
fixtures cool. Contact ILX Lightwave for in-depth
applications assistance.

Ethernet cable is
disconnected

ReliaTest stops
communicating with the
LRS-9424B

Reconnect Ethernet cable between computer
and chamber. Refer to Chapter 2 for information
on which Ethernet ports are used. Also refer to
Chapter 8 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.

CMM firmware is
locked up

ReliaTest stops
communicating with the
control-measure module

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 Lightwave for in-depth
troubleshooting instructions.

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

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 Corporation
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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CHANGING THE COMPUTER LOG
ON 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-9400 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

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.
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Configuring Computer to Automatically Boot Into Windows

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\Wi
nlogon

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.

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\Microsoftt\WindowsNT\CurrentVersion\Win
logon

Value:ForceAutoLogon
Type: REG_SZ
Data: 1
8. Quit Registry Editor.
9. You must restart the computer in order for the changes to take affect.

10. After your computer restarts and Windows starts, the computer will log on automatically.
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Automatically Starting ReliaTest

The computer is configured at ILX Lightwave to automatically start ReliaTest when
Windows starts. This feature is enabled by placing a shortcut to the ReliaTest
application in the Start Menu -> Programs -> Startup menu of the user account
that was used above.

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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APPENDIX B

FACILITY PREPARATION GUIDE

This document has been designed to help you prepare your facility for the arrival
of your new LRS-9400 system. Taking care of these details prior to system arrival
will allow installation to proceed smoothly and quickly. This in turn will allow you to
begin your testing sooner.

There are three areas that require attention prior to installation:

¢ Transit corridor for chamber
* AC power for chamber

« Facility network access

Chamber Transit Corridor

Because of the chamber size and weight, it is shipped bolted to a pallet. This
allows the use of a forklift or pallet jack to maneuver the system into place. The
pallets will typically be 4 feet (122 cm) wide. A corridor is required to be at least
this wide from your receiving dock to the chamber's ultimate destination.

Since the system weighs approximately 300 Ibs. (136 kg), a total of five people will
be required for approximately 30 minutes to lift the chamber off the pallet and on
to the floor. Please schedule time to have people available.

AC Input Power

180 - 240 VAC, 50/60 Hz, single-phase, 30 A service is required for chamber
operation. Please ensure that a true earth ground is available in the 3-wire power
cord. For CE Marked systems, the AC service connection is permanent.

The system control computer requires battery operation capabilities to ensure
database integrity and to allow the computer to shut down in a controlled fashion
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Network Access

in the case of a power failure. This operating mode will be supplied by ILX
Lightwave unless other arrangements have been made.

Network Access

While the LRS-9400 system does not require network access to function correctly,
it is recommended that access be granted to allow backup of the test database.
Network access should be in the form of a separate user account with a
nonexpiring password. To maintain network security, user rights can be strictly
limited by the network administrator.

Access to the internet is also recommended. Access will allow the user to permit
ILX to remotely operate the system for troubleshooting.

The following questionnaire should be filled out and returned to ILX Lightwave
prior to final test and shipment of the system to allow you to receive the system
preconfigured and ready for use.
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Network Questionnaire

Network Questionnaire

1. Will the LRS-9400 be connected to your facility network?
U YES - Please answer the remaining questions.

U NO - STOP HERE.

2. Does this network use DHCP?
a YES
a NOo

3. If this network uses DHCP, what is the network portion of the IP addressing scheme?
This question is important because the 9400 system must be configured with a different IP
addressing scheme for the internal instrumentation network.

IP Addressing Scheme:

For example, if a computer is configured with the IP address of 192.168.0.24 and the
subnet mask is 255.255.255.0, the network portion of the addressing scheme is
192.168.0.0.

4. If your facility network does not use DHCP, please provide the following information for the
system computer:

Static IP Address:
Subnet Mask:

Primary DNS Server:

Secondary DNS Server:

Default Gateway:

5.  Will this computer be a member of a domain or workgroup?
0 DOMAIN
0 WORKGROUP

Domain or Workgroup Name:

Establishing a computer name will allow the network administrator to configure the
network to allow this computer to join the domain prior to computer installation.

6. Primary DNS Suffix:

7. The computer will require a user account to authenticate to your network in order to
access and back up the test database. The computer is configured to automatically boot
and resume testing after a power outage. It is recommended that the user account have
limited network permissions and that the password be nonexpiring.

Username for computer:

Password:
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APPENDIX C

CusToOM FEATURES
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APPENDIX D

SPECIFICATIONS
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