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MILITARY SPECIFICATION

SOURCES, LED, FIBER OPTIC,
GENERAL SPECIFICATION FOR (METRIC)

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification establishes the general requirements for light
emitting diode (LED) fiber optic sources. These optical sources contain integrally
attached pigtail fibers (see 6.5) for coupling the source optical power inte the
fiber optic 1ink. Pigtail fibers specified herein are mechanically and optically
conpatible with the fibers specified in D00-C-B85045.

1.2 Classification. Optical sources are classiffed into two product assurance
sealing levels designated A and B. Sealing Yevel A (QLA) parts are hermetically
sealed sources which have undergone and passed 100 percent screening tests. Sealing
tevel B (QLB) parts are nonhermetically sealed sources which have underqone and
passed 100 percent screening tests.

1.2.1 Military part number. The military part number shall consist of the letter
“D", the basic number of the associated detail specification, and an assigned dash
number as shown in tablies !, 11, and I11, and in the associated detail specification.

[ 24622/1- A 08 A
T T T ] |
! | | | |
{ | ! | |
i ! | | I
MiTitary metric UDetail specitication Searing Tevel Wavelength Pigtail
desfignator number designator designator fiber
{table I) (table 11) designator

{table 111)

TABLE I. Sealing level designator.

| SymboT ; Sealing Jevel }

}

| L) T “Fully hermetic |
B ‘ Nonhermetic :

TABLE Il. Wavelength desfignator.

: Symbol { Wavelength of operation in nanometers %
] 08 | 820-910 |
| 13 l 1250-1350 {
! 15 { 1400-1600 :
j |

|Beneficlal conments lrecommendations, additions, deletions) and any pertinent data |
{which may be of use in improving this document should be addressed to: Naval Sea {
ISystems Command (SEA 557Z3),.000 Standardization Program and Documents Division, |
|Bepartment of the Navy, Washington, DC 20362 by using the self-addressed |
|Standardization Document Improvement Proposal (DD Form 1426) appearing at the end |
lof this document or by letter. |
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TABLE I1I. Pigtail fiber designator.

17 Symbol | Core/cladding diameter {um) i Core index i
% % } profile }
{ A [ 507125 T Step !
| 8 ] 50/125 | Graded
[ C [ 100/140 | Step
} D { 100/1490 !

|

Graded

For example part number D24622/1-A0BB identifies a glass pigtafled type, LED fiber
optic source that is fully hermetic, operating at a wavelength within the 820-910

nanometers range and using a graded index core fiber with core/cladding diameters

of 50/125 micrometers respectively. :

2, APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Government specifications and standards. Unless otherwise specified, the
following specifications and standards of the issue listed in that issue of the
Department of Defense Index of Specifications and Standards (DoDISS) specified in the

solicitation, form a part of this specification to the extent specified herein.

SPECIFICATIONS

MILITARY

MIL-S-19491 - Semijconductor Devices, Packaging of.

DOD-5-24622/1 Sources, LED, Fiber Optic, 820-910 Nanometers ﬂave1ength
Range, Glass Pigtailed Type. :

STANDARDS
MILITARY

MIL-STD-104 - Limits for Electrical Insulator Color.
MIL-STD-129 - Marking for Shipment and Storage.
MIL-STD-202 - Test Methods for Electronic and Electrical Component Parts.
MIL-STD-454 - Standard General Requirements for Electronic Equipment.
MIL-STD-750 - Test Methods for Semiconductor Devices.
MIL-5T0-889 - Dissimilar Metals.
DOD-STD-1678 - Fiber Optic Test Methods and Instrumentation.
MIL-STD-45662 - Calibration Systems Requirements.

{Conies of specifications, standards, drawings, and puyblications required by
manufacturers in connection with specific acquisition functions should be obtained
from the contracting activity or as directed by the contracting officer.)

2.1.2 Order of precedence. ILn the event of a conflict between the text of this

specification and the references cited herein, the text of this specification shall
take precedence. :

3. REQUIREMENTS

3.1 Associated detail specifications. Individual optical source requirements
shall be as specitied herein and in accordance with the applicable associated detail
specification. In the event of conflict between requirements of this specification
and the associated detail specification, the latter shall govern.

3.2 Qua]ification.. Fiber optic sources furnished under this specification shall
be products which are qualified for 1isting on the applicabie qualified products 1ist
at the time set for opening of bids (see 4.4}.
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3.3 Materials.
’ 3.3.1 General requirements. Tne optical source shall be constructed of material

as specified herein or in the specification sheet. External metallic materfal shall
be plated or treated to resist corrosion in accordance with MIL-STD-889 for
Dissimilar Metals and shall be non-nutrient to fungus in accordance with requirement
4 of MIL-STD-454. Organic materials used in source construction shall not give off
toxic, corrosive, or explosive fumes when tested to conditions specified herein.
Material used shall have no adverse effect on the health of personnel when used for
its intended purpose. Contractor shall submit a certificate of compliance with the
specified material requirements.

?53.2 Pigtail fibers. Pigtails shall be optical glass fibers as specified (see
3.1).

3.3.3 Recovered materials, Unless otherwise specified herein, all material
incorporated in the products covered by this specification shall be new and shall be

fabricated usina materials produced from recovered materjals o the maximum exteng
practicable without jeopardizing the intended use. The term “"recoverad Jaterials

means materials which have been collected or recovered from solid waste and re-
processed to become 3 source of raw materials, as opposed to virgin raw materials.
Mone of the above shall be interpreted to mean that the use of used or rebuilt
products ¥s allowed under this specification unless otherwise specifically specified.

3.4 Design and construction. Overall dimensions, dimensional tolerances and
physical characteristics for these sources shall be as specified (see 3.1). These
sources shall be of the etched-well structure type with a8 single pigtail fiber
integrally attached to the LED. The pigtail shall be terminated or unterminated as
specified and sheathed in materials and constructions as specified (see 3.1). The
source shall accept input electrical signals which provide bias and supply power and
modulation for proper source operation, and shall provide optical power through the
pigtail fiber to the external optical circuit. Source mounting characteristics and
thermal control features, when required, shall be as specified {see 3.1)}. Source

@ lead-in conductors shall be composed of materials and of dimensions adequate for

their specified maximum current carrying capacity.

3.5 Performance. Optical, electrical, and electro-optical requirements specified
herein, and as specified (see 3.1) shall be used to determine acceptance or rejection
for sources subjected to the test method exposures of section 4.7.3. €End point
pa;?me}srs (see €.5) are listed with requirement and test paragraohs specified in
table .

3.5.1 OQptical.

3.5.1.1 Peak optical wavelength. When tested in accordance with 4.7.2.1, the
source optical peak emission wavelength {see 6.5) shall be as specified (see 3.1).

3.5.1.1.1 Peak wavelength drift, When tested in accordance with 4.7.2.2, the
source peak emission wavelength drift due to temperature change shall not vary from
the peak emission wavelength by more than the wavelength tolerance specified {see
3.1).

3.5.1.1.2 Spectral bandwidth. WMhen tested in accordance with 4.7.2.3, the
spectral bandwidth [see 6.5) and bandwidth tolerance about the peak emission
wavelength shall be as specified (see 3.1}.

3.5.1.2 Power output.

3.5.1.2.1 Optical power amplitude. When tested in accordance with 4.7.2.4, the
source optical output power ampiitude {see 6.5), as coupled out of the fiber pigtail,
shall be as specified (see 3.1).

3.5.1.2.2 Optical power amplitude stability. When tested in accordance with
4.7.2.5, the source optical output power stability shall be as specified {see 3.1).

3.5.1.2.3 Optical power angular distribution (radiation pattern}. When tested in
Q accordance with 4.7.7.0, The ragiation pattern shnall oe as specified {see 3.1}).
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3.5.2 Electrical.

3.5.2.1 Forward voltage., When specified, source forward voltage levels shall be
tested in accordance with 4.7.2.7. The acceptab1e level and variation in forward
voltage shall be as specified [see 3.1).

3.5.2.2 Reverse current leakage. When specified, source reverse current leakage
12vel shall be tested in accordance with 4.7.2.8. The acceptab1e level and variation
of reverse leakage current shall be as specified (see 3.1}.

3.5.2.3 Breakdown voltage. MWhen specified, source breakdown'voltage level shall

be tested in accordance with 4.7.2.9. The acceptable breakdown voltage shal) be as
specified (see 3.1). :

3.5.2.4 Thermal resistance., When specified, source thermal resistance level shall
be tested in accordance with 4.7.2.10. Acceptable level and level variation for
source thermal resistance shall be as specified (see 3.1).

3.5.3 Electro-optical.

3.5.3.1 Pulse rise and fall times. When tested in accordance with 4.7,2.11, the
maximum acceptablie rise and falr times for the optical pulses radiated from the
pigtail fiber shall be as specifed (see 3.1).

3.5.3.2 Frequency response. When tested in accordance with 4.7.2.12, the

‘~equency reponse of the pigtail radiated optical signals shall be as specified (see
2.1).

3.5.3.3 Signal linearity. When tested in accordance with 4.7,2.13, the linearity
{L) of the source optical signals, as radiated by the pigtail fiber, shall contain
less than -30 dB of total harmonic signal components as compared to the fundamental
signal carrier,

3.6 Environmental and mechanical requirfements.

3.6.1 Visual and mechanical inspection. When tested in accordance with 4,7.1.1,
the source shall méet the 1ot tolerance percent defective (LTPD) (see 6.5)
requirement specified in tables V and VII.

3.6.2 Physical dimensions. When tested in accordance with 4.7.1.2, the source
shall meet the LTPD requirement specified in table VII.

3.6.3 High temperature {nonoperating) 1ife (LTPD). When tested in accordance with
4.7.3.2, the visual inspection of 4.7.1.1, the LTPD requirement of table VI, and the
end-point parameters and parameter limits as specified (see 3.1) shall be met.

3.6.4 Thermal shock {temperature cycling). When tested in accordance with
4.7.3.3, there shall be no visible evidence of source marking impairment or other
damage. The LTPD requirement of table VI and the end-point parameters and parameter
limits as specified (see 3.1) shall be met.

3.6.5 Constant acceleration. When tested in accordance with 4.7.3.4, the source
shall meeT the LIPU reguirement of table VII and the end-point parameters and
parameter limits as specified {see 3.1).

3.6.6 Steady-state reverse bias burn-in. When tested in accordance with 4.7.3.5,
the source shall meet the reverse current requirement and optical parameters and
Timits as specified {see 3.1).

3.6.7 Steady-state power burn-in. When tested in accordance with 4.7.3.6, the
source shal] meet the end-point parameters and parameter 1imits noted in tabie IV and
as specified (see 3.1).

3.6.8 Hermetic seal. When tested in accordance with 4.7.3.7, the source shal}
meet the [TPD réquirements of tables V1 and VII and shall not exceed the leakage
rates as specified (see 3.1).
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3.6.9 Solderability. When tested in accordance with 4.7.3.8, the source’s
electrical Jeads shall meet the solderability criteria stated in method 208 of
MIL-STD-202, and meet the LTPD requirement specified in tahle VI.

3.6.10 Resistance to solvents. When tested in accordance with 4.7.3.9, the
source's fdentification marking shall remain legible and intact. The LT?)
requirement specified in table VI shall be met.

3J.6.11 Steady-state gperation life (LTPD). When tested in accordance with
7.3.10, The CTPD specitied in tabte VI and the end-point parameters and parameter
mits as specified {see 3.1) shall be met.

3.6.12 Intermittent operation life (LTPD). When tested in accordance with
4.7.3.11, the LIPD specified in table VI and the end-point parameters and parametear
limits as specified {see 3.1) shall be met.

3.6.13 Decap internal visual design verification. When tested in accordance with
4.7.3.12, the source shall meet the LIPD requirement specified in table VI.

3.6.14 Bond strength. When tested in accordance with 4.7.3.13, the source shall
wmeet the LTPD requirement specified in table VI.

3.6.15 Thermal shock (glass strain). When tested in accordance with 4.7.3,14, the
source shall meet the LTPD requirement specified in table VII.

3.6.16 Terminal strength, Terminal strength tests for tension and torque shall be
applied to both the external electrical leads and the optical pigtail of the source.
Tne tensile and torque test Yoads to be applied shall be as specified (see 3.1}.
Evidence of breakage, loosening or relative motion between the terminal lead or
pigtail and the source body shall constitute failure and part rejection. The LTPD
requirement of table VII shail be met.

3.6.16.1 Tension. Terminal tensile strength shall be tested in accordance wilti
4.7.3.15.1. “The minimum acceptable tensile load and the duration of application of
this load shall pe as specified (see 3.1).

3.6.16.2 Torque. Termina) torque strength shall be tested in accordance with
4.7.3.15.2. e minimum acceptable torque load and the duration of application of
this Yoad shall be as specified (see 3.1}).

3.6.17 Moisture resistance. When tested in accordance with 4.7.3.16, the source
shall meet the LIPU requirement of table VII and the end-point parameter and
parameter limits as specified (see 3.1).

3.6.18 Shock. When tested in accordance with 4.7.3,17, the source shall meet the
LTPD requirement of table VII and the end-point parameters and parameter limits as
specified (see 3.1}.

3.6.19 Vibration, variable frequency. When tested in accordance with 4.7.3.18,
the source shafl meet the LIPD requirements specified in table VII and the end-point
parameters and parameter limits as specfified (see 3.1).

3.6.20 Salt atmosphere [corrosion). When tested in accordance with 4.7.3.19, the
source shaTl not exhibit 11fegibie markings, flaking or pitting of the finish or
corrosion that would interfere with the use of the device. The LTPD requirement
specified in table VII shall pe met.

3.6.21 Steady-state operation life. When tested in accordance with 4.7.3.29, the
source shaly meet the lambda requirement specified in table YIl and the end-point
values as specified (see 3.1).

3.6.22 lIlntermittent operation 1ife. When tested in accordance with 4.7.3.2}. the
source shall meet the lambda requirement specified in table VII and the end-point
values as specified (see 3.1).

1.7 Mass. Optical source mass shall be as specified {see 3.1).
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3.8 Color. Optical source packaje color shall %e as specified {see 3.1). Colors.
selected shall be i1 accordance with MIL-STD-104, '

3.9 Marking. Marking size, color and preservation shall be in accordance with

MIL-STD-129 and as specified {see 3.1). Source electrical polarity shall be marked as
specified {(see 3.1). v

3.9.1 Marking on each source. The following marking shall be legible on each
optical source at the time of shipment:

a. Polarity identification.
b. Military part number,
¢. Manufacturer's designating symbol.

3,9.2 Marking legibility. Marking shall remain Tegible after all tests. Damage to
marking o deliveraple source test samples caused by mechanical fixturing in groups B
and C nondestructive tests shall not be cause for lot rejection, but devices with
damaged marking shall be remarked to insure legibility prior to shipment.

3.10 Workmanship. Optical sources shall be manufactured and processed in
accardance with good design and sound engineering. practice and to the requirements of
this specification. The external surface of the source package, header or flange
shall be finished and not have any depression or cavity, unless it is part of the
original design. Burrs and sharp edges on the external package and leads shall be
removed. External parts, elements or coatings shall not be blistered, cracked,
softened or exhibit defects that adversely affect the storage, operation or
environmental capahilities of these optical sources.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or
purchase order, The contractor 15 responsible for the performance of all inspection
requirvements as specified harein. Except ag otherwise specified in the contract or
purchase order, the contractor may use his own or any other facilities suitable for .

the performance of the jnspection requirements specified herein, unless disapproved by
the Government. The Government reserves the right to perform any of the inspections
set forth in the specification where such inspections are deemed necessary to assure
supplies and services conform to prescribed requirements.

4.1.1 Test equipment and inspection facilities, Test and measuring equipment and
inspection facilities of sufficient accuracy, quality, and guantity to permit perfor-
mance of the required inspection shall be estabiished and maintained by the contrac-
tor., The establishment and maintenance of a calibration system tc control the
accuracy of the measuring and test equipment shall be in accordance with

MIL-STD-45652. Fiber optic test methods and instrumentation, when specified, shall be
in accordance with DOD-STD-1678. :

4.2 {Classification. The inspection requirements of optical sources sha'l be
classified as follows:

a. Qualification inspection {see 4.4).
b. Quality conformance inspection {see 4.5)}.

4.3 lInspection conditions. Unless otherwise specified, all inspections shall be in
accordance with MILT-ST0-750.

4.3.1 Formation of inspection lots. Sources to be qualified shall be assembled
into an identifiable inspection 1ot or collection of inspection sublots.
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4.3.1.1 Inspection lot. The total number of sources that the manufacturer submits
at any one time for qualification or quality conformance inspection shall constitute
an inspection lot. The inspection Yot is submitted to determfine compliance with ths
requirements of the detail specification. Each inspection Yot shall consist of
sources of a single type or may consist of a collection of sublots of structuraliy
identical sources (see 4.3.1.1.2) contained on a single detafl specification
manufactured on the same production Yine within a single plant through final seal by
the same production technique and to the same source design with the same material
requirements within the same 6-week period. Lot identification shall be maintained
from the time the lot is assembled to the time it is accepted or rejected.

4.3.1.1.1 Inspection sublot. An inspection sublot shall consist of a single
source type contained on a single detafil specification manufactured on the same
production line through final seal by the same fabrication technique and to the saae
source design with the same material requirements and within the same 5-week period.
Quality level A and B optica) sources are not structurally identical and therefore
are independent sublots.

4.3.1.1.2 Structurally identical source types. Structurally identical sources are
sources manufactured on the same production Tine through final seal by the same
fabrication technique and to the same source design with the same materia)l
requirements, and differ only electrically. An example of such structurally
identical sources are optical diodes arouped into different current ratings.

§.3.2 Preservation of lot 1dentity. ODuring all screening, inspection and marking
operations, each 1ot and sublot shall be kept segregated, secure and traceable.

4.3.3 Sampling. Statistical sampling for qualification and quality confcrmance
inspection shall be in accordance with the appendix of this specification.

4.3.4 Performance verification tests. Optical and electrical performance
verification tests (see 4.7.2) shall be accomplished in a nondestructive manner.

4,.3.5 Resubmitted lots. Resubmitted lots shall be kept separate from new lots and
shall be clearly identified as resubmitted lots. When any lot submitted for
qualification or quality conformance inspection fails any subgroup requirement of
groups A, B, or C tests, it may be resubmitted once for that particular subgroup
using tightened inspection criteria (as defined in the appendix of this specifica-
tion). A second resubmission using tightened inspection criteria is permitted only if
fatlure analysis is performed to determine the mechanism of failure for each failed
source from the prior submissions and it is determined that failure is due t9:

a. A defect that can be effectively removed by rescreening the entire lot, and
that rescreen has been performed, or

b. Random type defects which do not reflect poor basic source design or poor
basic processing procedures. In all instances where analysis of the failcé¢
sources indicates that the failure mechanism is due to poor basic
processing procedures, a basic design fault, or nonscreenable defects, the
tot shall not be resubmitted.

4.3.6 Methods of test. Conditions and methods of test shall be in accordance witn
MIL-$TD-750. The general requirements of MIL-STD-750 apply as specified.

4.3.6.1 Alternative test methods. Other test methods or circuits may be
substftuted for those specified in MIL-STD-750 provided it is demonstrated to the
Government that such a substitution in no way relaxes the requirements of this
specification. The schematic wiring diagram of the test equipment shall be made
available for checking by the Government. Control and calibration of the test
equipment shall be established and documented in accordance with MIL-STD-3556¢.
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4.3.6.2 Procedure in case of test equipment failure or operator error. 1If a.
source is believed to have failed as a result of faulty test equipment or operator
error, the failure shall be entered in the test record which shall be submitted to
the cognizant Government quality assurance representatives along with a complete
explanation verifying why the failure is believed to be invalid. The Government
quality assurance representative will then decide whether or not the failure is due
to a valid part defect. If the Government quality assurance representative rules
that the failure is . invalid, a replacement source from the same inspection Yot may be
added to the sample., The rep]acement source shall be subjected to all those tests to
which .the discarded source was subjected prior to its failure and to any remaining

specified tests to which the discarded source was not subjected to prior to its
failure.

4.4 Qualification inspection. Qua]1f1cat1on inspection shall be performed at a
laboratory satisfactory to the Nava1 Sea Systems Command (NAVSEA) {see 6.3) on sampie
units sroduced with equipment and procedures normally used in production. For
qualification inspection, sources shall be subjected to screening tests and
inspactions soecified in groups A, B, and C for product assurance levels A or 8. All
samples subjected to groups B and C must be chosen from a lot which has passed the
requirements of group A. The following conditions apply:

a. The required LTPD sample from a sublot of each source submitted, shall be
tested for each group A subgroup.

b, A sample from one sublot shall be tested for pach group B subgroup. A
sample source from each sublot {each device type) shall be submitted to the
physical property inspections.

c. A sample from one sublot shall be tested for each group C subgrqup.

4.4.1 lnspection routine. For qualification, sources shall be subjected to
screening tests (see 4.4.8) and inspections specified in groups A, B, and C for
product assurancc levelc QLA or QLR. Al7 samples subjected to groups 8 and C must be
chosen from a lot which. has passed the requirements of group A. The following
conditions apply:

a. The required LTPD sample from a sub\ot of each source type submitted shall
be tested for each group A subgroup.

b. A sample from one sublot shall be tested for each group B subgroup. A
sample source from each sublot (each device type) shall be submitted to the
design verification inspection {(see 4.7.1).

c. A sample from one sublot shall be tested for each group C subgroup. At the
option of the manufacturer, devices from table V1, group B, subgroup 3, may
be continued on in group C, subgroup &, to achieve 1,000 hours total, or
separate samples may be used.

4.4.2 End points. End-point electrical and optical measurements (see 4.7.2) shall
be—taken and rccorded before starting and after completion of all specified tests in

the suhgroups of groups B and T, Pre-test end-point failures shall be replaced by
acceptable devices.

4.4.3 Variables data. Group A variables data and the pre-test and post-test
groups B and C end-point variables data shall be included in the test report.

4.4.4 Data submitted. Data for all tests shall be recorded jn sufficient deta11
to verify Thé test procedures and conditions applied.

4.4.5 Lot size. The qualification inspection 1ot shall be chosen by the
manufacturer and the lot and each sublot shall contain at Yeast twice the number of
devices required for qualification.
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4,.4.5.1 Selection of samples. All sanoles shall be randonly s>lected froa the
qualification Inspection jot. After a test has started, the manufacturer may add an
additional quantity to the initial sample, dut this addition may be done only once
for any subgroup and the added samples shall be sudjected to al{ the tests within
that subgroup. The tots) samples {initial and added samples) shall determine the ney
acceptance number. The total defectives of the initia)l and second sample shall de
additive and shall comply with the specified LT?D or lambda. The manufacturer shall
retain sufficient devices from the qualification 1ot to provide for additional
samples.

4.4,5.2 ldentification of samples. The authorized Government Juality Assurance
Representative may, at his option, mark or authorize the marking of each sample to be
subjected to qualification testing in order to distinguish these devices from those
not intended for qualification inspection.

4.4.6 Lot release. The iot from which the qualification samples are selected may

be offered for delivery under contract after qualification approval has been granted
provided screening and quality conformance requirements are satisfied.

4.4.7 Retention of qualification. To retain qualification, the manufacturer shall
forward a2 report at 1Z2-month intervals to the qualifying activity. The qualifying
activity shall establish the initial reporting date. The report shall consist of a
summary of the results of tests performed for quality conformance fnspection (groups
A, B, and C), including the number and mode of any subgroup failures. The summary
shall include results of all quality conformance inspection tests performed on
completed lots during the 12-month period. If the summary of the test results
indicates nonconformance with specification requirements, (see 4.5.1 and 4.5.2) and
..-rective action acceptable to the qualifying activity has not been taken, action
may be taken to remove the failing product from the qualified products Vist. The
results of tests of all reworked lots shall be identified and accounted for. Failure
to submit the report within 50 days after the end of each l12-month period may result
in loss of qualification for the product.

4.4.7.1 MNonproduction. 1In the event that no production occurred during the
reporting period, a report shall be submitted certifying that the company still has
the capabilities and facilities necessary to produce the item. If during three
consecutive reporting periods there has been no production of a device type or
structurally identical types, the manufacturer may be required, at the discretion of
the qualifying activity, to submit a representative product to appropriate testing in
accordance with the qualification inspection requirements.

4.4.8 Source screening. The source screening procedure for sources shall be in
accordance with table 1V and as specified {(see 3.1). All military optical sources
{100 percent) shall be subjected to al) applicable screening tests (as specified in
table IV) in the sequence shown and shall meet the applicable percent defective
allowed {PDA) for the type of optical source and product assurance level (A or 8)
specified. Sources which fail any test criteria in the screening sequence, shall be
removed from the Yot at the time of the observation or immediately at the conclusion
of the test in which the failure was observed, and these devices shall not be shipped.

TABLE IV, Screening inspection.

| Tnspections I Requirement | Jlest method |
; i paragraph % paragraph 1
| i | i
| Visual and mechanical inspection ! 31.6.1 | 4.7.1.1 1
| High temperature (nonoperating) life (LTPO} | 3.6.3 ] 4.7.3.2 !
I Thermal shock (temperature cycling) | 3.6.4 } 6.7.3.3 |
‘ Constant acceleration | 3.6.5 | 4,7.3.4
Steady-state high temperature reverse | 3.5.6 | 6.7.3.5 |
{ bias burn-in | i |
| *Steady-state power burn-in } 3.6.17 ! 4.71.3.6
| Hermetic seal | 3.6.8 | 4.7.3.7
| Fine leakage rate | | 4.7.3.7.1 1|
| Gross leakage rate } } 4.7.3.7.2 ;
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* Electrical and obtical measurenénts shall be ta%en before and after this test to
determine the delta paraneters as specified {see 3.1).

4.4.8,1 Acceptance criteria. Selected electrical and optical parameters shall be
designated as specified (see 3.1) as interim and end-point measurements for the 100
percent steady-state nower burn-in noted in table IV, These parameters may also be
compared to determine whether the change during burn-in (delta} is indicative of a
1ot stability problem. The percent defective allowable [PDA) for each inspection lot
submitted to durn-in and interim {post burn-in) shall be 10 percent con all failures.
The manufacturer shal) not conduct burn-in in addition to that specified. Delta
Timits shall be defined as specified {see 3.1). When the PDA applies to delta
timits, the delta parameter values measured after burn-in (100 percent screening

Eest)_shall be compared with the delta parameter values measured prior to that
urn-in.

4.4.8.2 Lots resubmitted for burn-in. Unlass otherwise specified, lots may be
resubmitted for burn-in one time only and may be resubmitted only when the observed
percentage of defectives does not exceed twice the specified PDA. Resubmitted Jots
shall contain only parts which were in the original lot. Resubmitted lots shall be
kept separate from new Jots and shall be inspected for all specified characteristics
using a tightened inspection PDA of 3 percent. 1If the percent defective for the
resubmitted 1ot exceeds the tightened inspection PDA, the entire resubmitted lot
shall be unacceptable for any quality level. The delta criteria appiying to such
resubmitted Tots shall be in accordance with the following procedure:

a. The screening (burn-in) shA]! be conducted and the delta drift values

calculated. From this data the mean and standard deviation {SIGMA) shall
be calculated. :

b. Sources having delta drift values in excess of the mean 3 sigmé
{calculated in step {a)) shall be removed from the lot and rejected.

¢. The remaining sources shall then be submitted to the balan

£
1
inspections as specified herein.

o

~a A -
LT v Lo

4.5 Quality conformance inspection. Quality conformance inspection shall be
conducted 1n accordance with the requirements of groups A, B, and C for the specified
product assurance level. Lot sampling shall be in accordance with appendix C of
MIL-S-19500. If a lot is withdrawn in a state of failing to meet quality conformance
requirements and is not resubmitted, it shall be considered a failed lot and reported
as such, Each Yot shall be subjected to groups A and B inspection. Successful
completion of group C quality conformance for a given product assurance level shall
satisfy the group C requirements for the tested level and for socurces represented by
a structurally identical group. The grouping of structurally identical devices shall
he as agreed between the manufacturer and the qualifying activity.

4.5.1 Corrective action, 1If six of ten consecutive lots or if tnree successive
Jats of a scurce type or structuratly identical types are rejected for the same
reason, corrective action acceptable tu the qualifying activiity shall b= irnitiated.
Fajlure to initiate corrective action shall result in removal of preducts Trom the
qualified products list.

4.5.2 Nonconformance., Lots which fail subgroup requirements of groups A, B, or €
may be resubmitted in accordance with the provisions of 4.3.5. However, if the lot
is not resubmitted or fails resubmission, the 1ot shall not be shipped. Samples from
subsenuent 1ots of the source types in the structurally identical device arouping
represented by a failed group C inspection in the case of group C failures, shall
then be subjected to all the tests of the subgroup in which the failure occurred, on
a lot-by-lot basis until ‘three successive Jots pass the failed subgroup. The testing
may then return to periodic testing. A snurce type which fails a group C inspection
shall not be accepted until the type which failed successfully completes the failed
group ¢ subgroups. Other types from the same qualified group represented by the

failed type may be accepted provided group C inspection requirements have been
satisfied for those source types.

10
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4.5.3 Group A inspection. Group A inspection shall be performed on each
inspection Tot and shall consist of visual and mechanical inspection, and electrical
and optical tests as specified in table V, and the associated detail specificationn.
Group A inspections may be performed in any order. If an inspection lot is made up
of a collection of sublots, each sublot shall pass group A inspection as specified.

4.5.4 Group B inspection. Group B inspection shall be performed on each lot.
Group B shall be in accordance with table VI and the detail specification for the
specified product assurance level. Testing of one source type sublot in any subgroup
shall be considered as complying with the requirements for that subgroup for all
types in the lot. Different source types may be used for each subgroup. This
inspection shall be applied only to completed and fully marked sources from lots
which have been subjected to and passed the group A requirements. All tests within a
subgroup shall be performed in the order specified.

4.5.5 Group C inspection. Group C inspection shall be in accordance with table
¥il and shali incTude those tests specified which are performed periodically at 6
month intervals on at least one source type from each structyrally i?eptica] device
grouping (from the same or different associated detail specification) in which the
manufacturer has qualified source types. This inspection shall be applied only to
comgleted and fully marked samples from lots that have satisfied the specified group
A LTPD requirements.

TABLE V. Group A inspection.

Test method LTPD

paragraph

Inspection subgroups Requirement

paragraph

——

Subgroup 1

Yisual and mechanical inspections

P Tl L p—

Subgroup 2

I10C {static) electrical and
loptical at 25°C

|
1
|
|

.1

Subgroup 3

I0C (static) electrical and
loptical at min/max rated
operating temperatures

vy

3.1

|
| Subgroup 4
]

{Dynamic electrical and optical
gtest at 25°C

— e s o e e e e e e e e e s e ] e e e ]
w

e e e e e e e s A -]
(%)
—

e e s e e et et e i od e s s s e ] e o e s e s oon]
U

———_—— s - ——— — ——— — —— —— . et oo ok i S i,

* The specific parameters to be included for tests in each subgroup shall be
as specified in the applicable associated detail specification. Where no
parameters have been specified in a particular subgroup or test within a
subgroup, no group A testing is required for that subgroup or test to
satisfy group A requirements. A single sample may be used for all
subgroup testing. These tests are considered nondestructive 2nd devices
may be shipped.

11



Downloaded from http://www.everyspec.com

DOD-5-24622

TABLE VI. Group B inspection.

I T | | |
] Inspection subgroups | Requirement | Test method ! LTPD |
| - paragraph ] paragraph | i
1 | | | |
| ! 1 T |
{ Subgroup 1 1/ | ! ! ]
1 | , I |
]So1derabi]ity 3/ ﬁ 3.6.9 ‘ 4.7.3.8 ‘ 15 {
}Resistancebto solvents | 3.6;10 | 4.7.3.9 {
| | | |
| 1 L} T |
| Subqroup ? 2/ | | { 1
! - | | |
[Thermal shock {temperature | 3.6.4 | 4.7.3.3 [ !
leycling) \ H 1 ]
i . |
IHermetic seal ] 3.6.8 ] 4.7.3.7 ] 10 |
| a. Fine leak f [ 4,7.3.7.1 1
b. Gross leak { } 4.7.3.7.2 % %
f - ’ I i T !
| Subgroup 3 2/ 4/ | | } !
| "——_ - | |
{Steady state operation life {(LTPD}{ 3.6.21 | 4.7.3.10 | :
! or { | | 5
.intermittent operation 1ife (LTPD)| 3.6.12 } 4,7.3.11 } i
! i ]
) T | | !
} Subgroup 4 1/ s | : |
J |
lDecap internal visual design i 3.6.13 i §.7.3.12 ! 15 !
verification ! ! | |
! | | I !
IBond strength } 3.6.14 ‘ 4.7.3.13 { 10 |
i
! _ ] | | |
\ Subgroup 5 \ ‘ E 1
{Thermal resistance { 3.6.2.4 : 4,7.2.10 } 10 i
| | 1 1 i
] Subgroup 6 | I | |
! ] | | [
|[High temperature {nonoperating) | 3.6.3 i 4,7.3.2 % 16 l
| !
| [ i ¥

;3ife {LTPD)

1/ Failed devices from the same inspection lot may be used for all subgroups when
electrical or optical end-point measurements are not required.

2/ Eilectrical or optical end-point measurements shall be taken after these tests as
- specified in the specification sheet.

3/ The LTPD for solderability test applies to the number of leads inspected except

in no case shall less than three devices be used to provide the number of leads
required.

4/ 1f a given inspection Tot undergoing group B inspection has been selected to
satisfy group C inspection requirements, the 340 hour life tests may be continued
on test to 1,000 hours in order to satisfy the group C 1ife test requirements.

In such cases, either the 340 hour end-point measurements must be made as a basis
for group B lot acceptance or the 1,000 hours end-point measurements shall be
used for both groups B and C acceptance.

12
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TABLE VII., Group € inspection.
| T T |
I Inspection subgroups | Requirement | Test method | LTPD
| paragraph % paragraph {
| |
] T I |
|l Subgroup 1 1/ | | {
- { {
‘Physical dimensions % 3.6.2 : 4.7.1.2 g 15
| B T 1
: Subgroup 2 2/ ‘ l '
IThermal shock (glass strain) | 3.6.15 | 4.7.3.14 |
‘Thermal strength ! 3.6.16 i 4,7.3.15 |
Tension | 3.6.16.1 { 4.7.3.15.1 |
|Torque | 3.6.16.2 | 4,7.3.15.2 | 10
}Hermetic seal 3.6.8 I 4.7.3.17 ,
I a. Fine leak | | 4.7.3.7.1 |
% b. Gross leak | | 4.7.3.7.2 |
} I |
|Moisture resistance ! 3.6.17 ] 4.7.3.16 |
:External visual inspection : 3.6.1 % 4.7.1.1 {
{ I T T
| Subgroup 3 2/ } } =
|Shock | 3.6.18 l 4.7.3.17 }
fvibration {varfable frequency) ] 3.6.19 1 4,7.3.18 | 19
%Constant acceleration % 3.6.5 % 4.7.3.4 :
i i i !
| Subgroup 4 1/ | { z
| 3 } {
{Salt atmosphere (corrosion) | 3.6.20 ; 4.7.3.19 } 15
] |
| 1 i |
’ Subgroup 5 2/ 3/ % } l
%Steady state operation Jife ‘ 3.6.21 | 4.7.3.20 ‘ 10
or |
%Internittent operation 1ife = 3.6.22 { 4.7.3.21 =

2/ Electrical or optical end-point measurements shall be taken after these tests as

specified in the associated detail specification.

1/ Failed devices from the same inspection lot may be used for all subgroups when
electrical or optical end-point measurements are not required.

3/ 1f a given inspection Yot undergoing group B inspection has been selected to
satisfy group C inspection requirements, the 340 hour life tests may be continued
on test to 1,000 hours in order to satisfy the group C life test requirements.

— i s e %, NS e s G (EAR Gm et G e S SN S O S o ot e e Sl O T T S s . o o b e S G et

In such cases, either the 340 hour end-point measurements must be made as a basis

for group B lot acceptance or the 1,000 hours end-point measurements shal) bhe

used for both groups B and C acceptance.

13
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4.5.5.1 Group C sample selection. Samples for subgroups in group C shall be
chosen at random from the first ot submitted for quality conformance inspections
during the specified group C inspection interval. Testing of one source type for
each subgroup shall be considered as complying with the requirements for tKat
subgroup for all types represented from the same line. A different source type shall
be tested at each successive {nspection interval until all structurally identical
device types qualified on the same or different associated detail specification from
the same qualified line have been tested. When none of the inspection Jots passing
group A of the first 1ot submitted contain the source type which is due to be tested,
the samples for inspection shall be chosen from these types in the inspection lots
being tested which have not been used for the longest time for group C inspection.
The next lot which contains the skipped type shall be subjected to group C inspection
as part of its quality conformance inspection.

4,5.6 Groups B and C end points. Post-test end points specified in the detailed
specification S€halT be measured Ffor each source of the sample after completion of all
specified tests in the subgroup. Except as specified or otherwise required, all life
test {operation and storage) end-point test measurements shall be performed within 96
hours after sample units have been subjected to and removed from required tests. All
other end-point test measurements shall be made within 168 hours. Additional
measurements may be made at the discretion of the wmanufacturer. At the end of each
group B and C subgqroup, end-point measurements shall include visual inspection
without magnification to assure marking on each semiconductor tested is legible and
complete. Damage to marking caused by mechanical fixturing or handling during test
shall not be cause for lot rejection but devices so damaged shall be individually

remarked prior to shipment. End points to be used for performance assessment shall
be selected from table VIIIL.

TABLE VIII. End points.

{ End;point electrical measurements g Reguivement } Test method g
] | paragraph | paragraph |
| : | z
[Peak optical wavelength { 3.5.1.1 ] 4,7.2.1 {
!Peak optical wavelength drift { 3.5.1.1.1 t’ 4.7.2.2 {
}Spectra1 bandwidth ‘ 3.5.1.1.2 } 4.7.2.3 |
EOptica1 power amplitude } 3.5.1.2.1 } 4.7.2.4 »E
=0ptica1 power amplitude stability | 3.5.1.2.2 E 4.7.2.5 |
=0ptica1 perr angular distribution : . 3.5.1.2.3 b 4.7.2.6 |
%Forward voltage % 3.5.2.1 E 4.7.2.7 %
EReverse current leakage- E 3.5.2.2 } 4.7.2.8 }
[Breakdown voltage ! 3,5,2.3 | 4.7.2.9 }
{Thermal resistance % 3.5.2.4 } 4,7.2.10 }
EPul#e rise and fall time; E 3.5.3.1 E 4.7.2.11 }
{Frequency reponse | 3.5.3.2 | 4.7.2.12 |
|Signal linearity } 3.5.3.3 E 4.7.2.13 i

l
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1.5.7 Procedure for Yots held more than 24 months. Sources which liave passe
quality conformance inspection and have been held by manufacturers or contractors for
a tota) time period (time held by manufacturer plus time held by contractors)
exceeding 24 months shall be reinspected by the manufacturer for all specitiad group
A inspection requirements prior to shipment (shipped devices shall have 2 stamped
quality conformance inspection date or a reinspection date less than 24 months old).
In case of lot failure during reinspection, the lot shall be subjected te 100 percent
inspection for all failed parameters and characteristics. Al sourczs that faii any
of these tests shall be rejected.

4 5.8 Inspection of packaging. The sampling and inspection of the preservation,
ﬂ?fkin Qggg container marking shall be in accordance with the requirements of

4.6 Verification of qualification. Optical sources to be qualified to this
specification shall meet the requirements specified herein or as specified (see 3.1)
when subjected to the screening tests (see 4.4.8) and quality conformance tests {see

3.5 } as s?$cified herein. VYerification of qualification shall be assessed by the
esign verification inspections and by the optical and electrical performance

parameter measurements of 4.7.2.

4.6.1 Data recording. The results of all qualification screening and quality
conformance tests and inspections and the results of all required failure srnalyses
shall be recorded and maintained in the manufacturer's facility for at least three
years. The Product Assurance Program Plan, qualification test reports, and periodic
summary report (see 4.4.7) shall be submitted to the qualifying activity. The
disposition of all lots or samples submitted for screeniny (wher PDA is specified},
quality conformance inspection or qualification shall be fully documented and lots
which fail any specified requirement shal) be recorded as failed lots whether
resubmitted or withdrawn. OQDisposition of resubmitted lots shall likewise be recorded
so that a complete history is available for every lot tested from initial submission
to final disposftion including all faflures, resubmissions, and withdrawals.

4.7 Methods of inspection.

'4.7.1 Physical property inspections.

4,7.1.1 Visual and mechanica) inspection. Sources shall be {nspected in
accordance with method 2071 of HIE-SEU-756.

4,7.1.2 Physical dimensions. Sources shall be inspected in accordance with melhod
2065 of MILT-STU-750 for physical conformance with the requirements of this
specification. Critical dimensions to be used in this inspection shall be as
specified (see 3.1).

4.7.2 Optical/electrical performance inspections. Cladding mode strippers shall
be used on the fiber pigtail in all optical tests.

4.7.2.1 Peak optical wavelength (see 3.5.1.1.}. Optical source peak wavelength,
as radiated by the optical pigtail, shall be measured using a spectral radiometer
whose calibration is traceable to the wavelength standard of the National Burezu of
Standards. Measurement precision shall be better than %1 nanometer with wavelength
traceability (accuracy) better than #0.1 percent of the peak wavelength.

4.7.2.2 Peak optical wavelength drift (see 3.5.1.1.1)., Drift in optical source
peak wavelength shall De measured out of the pigtail using the spectral radiometer of
4,7.2.1. Care shal) be taken to place the pigtail end within the radiometers
detection area such that all the emitted radiation shall be detected. Values for
peak wavelength shall be obtained at ambient test temperatures of -55°C and *+105 C,
respectively, for both QLA and QLB type sources. Both peak wavelength values
measured shall meet the drift limits as specified (see 3.1).

4.7.2.3 Spectral bandwidth (see 3.5.1.1.2). The spectral bandwidth of the optical
source piqtaty output radiation shall be measured using the spectral radiomater of
4.7.2.1. The wavelength difference between the plotted locations of the 50 oercent
of peak optical power amplitude shall be used as the basis for this measuramant.
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shall be medsured Using procedure I, method 6010 of DoD-STD-1678. A large area

radiation detector, sensitive and calibrated throughout the spectral bandwidth range

4,7.2.4 0ptica) power amplitude {(see 3.5.1.2.1}. The optical power amplitude .
of the pigtail output radiation shall be used so that the radiated energy is detected.

4.7.2.5 Optical power amplitude stability (see 3.5.1.2.2). Qptical power
amplitude stabiTity shall be measured using the instrument and method of 4.7.2.4,
The test instrument shall be inherently stable to better than %1 percent of the-
full-scale meter reading over the measurement period. Values for P, shall be taken
at ambient test temperatures of -55 C and 105 C, respectively. These measured P,
values shall fall within the P, 1imits as specified (see 3.1}.

4.7.2.6 Optical power angular distribution (see 3.5.1.2.3). The optical power
angular distribution (radiation pattern) shall be measured in accordance with
procedure 1, method 6030 of DOD-STD-1678. The detector of 4.7.2.4 shall be used %the
distance between the radiating pigtail fiber end and the detector is at least 50
times the diameter of the detector active element. Cladding mode stripping shaii be
used on the fiber Rigtail. The numerical aperture {(NA) of the radiation plot shall
be calculated as the sine of the maximum and minimum off-axis angles obtained from

two orthoconica) radiation plots. These NA values shall not exceed the 1imits as
specified (see 3.1).

4.7,2.7 Forward voltage (see 3.5.2.1}. Sources shall be tested in accordance with
mathod 4011 of MIL-S10-750. The levels of forward test current and voltage and the
continuous or intermittent {(duty cycle and rate) nature of the test current shall be
=5 specified (see 3.1).

.7.2.8 Reverse current leakage (see 3.5.2.2), Sources shall be tested in
accordance with mathod 4018 of MIL-STD-750. The acceptable range of Ip level shall
be as specified {see 3.1} for the specified value of reverse voltage (Vp).

4,.7.2.9 Breakdown voltage (see 3.5.2.3). Sources shall be tested for breakdown
voitage in accordance wiin metnod 40ei or MIL-STD-780, The level of reverse current
through the device during the test shall be as specified {see 3.1}. »

4.7.2.10 Thermal resistance (see 3,5.2.4). Sources shall be tested for thermal
resistance iA accordance with method 40BI of MIL-STD-750. Temperature T, shall be
+100°C for QLA devices and +70°C for QLB devices, and Ty shall be 25 C in methcd
4081, -The forward current through the device during the test shall be as specified

{see 3.1).

4.7.2.11 Pulse rise and fall times {(see 3.5.3.1). Optical pulse rise and fall
times shall be measured at the pulse moduTation rate as specified (see 3.1). An
oscilloscope of suitable response shall be connected to the photodetector output to
display the output pulse waveform. The ?u1se width time between the 10 percent and
30 percent maximum power ltevel of the pulse waveform shall be used to determine the
rise and fall time characteristics.

4.7.2.12 Frequency response (see 3.5.3.2). The optical source small signal
frequency response test shall utilize a constant signal output, variable frequency
sine wave signal generator covering the freguency range as specified (see 3.1) to
modulate the optical source. A photodetector of suitable sensitivity, stability and
frequency response shall detect the optical output of the pigtail fiber. The signal
generator shall be scanned in frequency from 10 hertz up to a frequency where the
detected output signal has dropped in amplitude by 3 dB. The frequency at this
reduced signal level shall be the optical source cut-off frequency.

4.7.2.13 Signal linearity (see 3,5.2,3). The optical source signal linearity
shall be measured using the instrumentation of 4.7.2.12 with the addition of a
spectrum analyzer connected to the photodetector output. The frequency, input signal
Jevel and source bias level to be utilized shall be as specified (see 3.1}, The )
signal jenerator shall modulate the source in accordance with these specification
sheet instructions and the spectrum analyzer shall measure the fundamental and
harmonic contents of the photodetector output sigral. The ratio of total signal
harmonic power content to signal fundamental power content shall be less than the
acceptanble level specified. Signal linearity in dB shall be equal to 10 log ratio of .

the harmonic¢ to fundamental power levels measured.
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4.7.3 Environmental and mechanical.

4.7.3.1 Elevated temperature Jife testing. A package may be elevated in
temperature to pertorm accelerated Tife or reliability testing. For purpose of this
specification, the time gcceleratfon rule shall be to decrease the real time dy a
factor of 2 for everg 10°C increase in temperature. The wmaximug temperature shall
not exceed 105 C. (Example: a lifetime of 100,000 hours at 25 C can be tested for

12,500 hours at 55°C).

4.7.3.2 High temperature (nonoperating) 1ife {LTPD) (see 3.6.3). Optical sources
shall be tested in accordance with method 1032 of MIL-5T0-750 to determine compliance
with the specified LTPD (see 6.5) for the nonoperating storage condition. Exposure
time and temperature shall be 24 hours at 125°C (QLA devices), and 24 hours at 85°C
{QLB devices) for the screening test of table IV; and 340 hours at 125°C (QLA

devices), and 340 hours at 85°C (QLB devices) for the group B quality conformance
test of table VI.

4.7.3.3 Thermal shock (temperature cycling) (see 3.6.4). Sources shall be tested
in accordantE—wTTN‘tF!r‘tUwUT%TUW”t?r'ﬂthwvg‘TUT‘Uf"nTth10-202, except that the

lower test temperature shall be -40°C and the higher temperatures shall be +125

degrees celsius for QLA devices and +85°C for QLB devices. Source mounting for the
test exposure shall be as specified (see 3.1).

4.7.3.4 Constant acceleration {see 3.6.5). Sources shall be tested in accordance
with method 2006 of WIL-STU-750. K centrifugal force of 20,000 € units shall be
applied in any sequence in each of the six axfal directions.

4.7.3.5 Steady state reverse bias burn-in. (see 3.6.6). Sources shall be tested
in accordance wWith test condition A, method 1038 of MIL-STD-750. The source shall be
operated at 80 percent of maximum_rated reverse voltage for 48 hours at 2 temperature
of +100°C for QLA devices and +70°C for QLB devices.

4.7.3.6 Steady state power burn-in [see 3.6.7). Sources shaii be tested in
accordance wWith test condition B, method 10J8 of MIL-STD-750. The source shall be
ope:ated at Ehe maxinum rated forward bias current for 96 hours at temperatures of
100°C and 70°C for QLA and QLB devices, respectively.

4.7.3.7 Hermetic sea)l (see 3.6.8}).
4.7.3.7. Fine leakage rate. QLA sources shall be tested in accordance with test
, method IU?? of MIL-STD-750. QLB source shall omit this test.

condition

4.7.3.7. Gross leakage rate. QLA sources shall be tested in accordance with test
condition C, method 107t of HIL-STD-750. QLB sources shall be tested only to gross
leak step 1, test condition C, method 1071 of MIL-STD-750. Fluid test temperature

shall be +85 C.

-y N =

4.7.3.8 Solderability {see 3.6.9). A1l sources shall be tested in accordance with
method 208 OF WIL-S1D-20¢ with the exception that the 60 minute aging period be
extended to 12 hours. -

4.7.3.9 Resistance to solvents (see 3.6.10). Sources shall be tested in
accordance with method 1022 o1 MIL-S10-750.

4.7.3.10 Steady state operation Tife (LTPO) (see 3.6.11). When specified, sources
shall be tested in accordance with method 102/ of MIL-STD-750. The source shall be
operated continuously at 100 percent of rated power output. The source mounting
arrangement for testing shall be as specified (see 3.1).

4.7.3.11 Intermittent operation life (LTPD) (see 3.6.12). When specified, sources
shall be tesTed 7n accordance with method 1037 of WIL-510-750. The source shall be
operated at a 50 percent duty cycle from 100 percent rated power output to zero power
output. The frequency of operation, the test duration, the test temperature {case or
ambjent) and the test mounting arrangement for the source shall be as specified {see
3.1).
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4.7.3.12 Decap internal visual design verification (see 3.6.13). ‘Sources shall be
tested in accordance with meihod 2075 of MIC-5T0-750. rarticular attention shall be .

paid to the »igtail/die attachment reguon supported by photographrc documentation as
described in method 2075.

4.7.3.13 Bond strength (see 3.6.14). Sources shall be tested in accordance with
test condition A, method 2037 of MIL-STD-750. Bond failure criteria shall be as
stated in method 2037.

4.7.3.14 Therma) shock [glass strain) (see 3.6.15). QLA sources shall be tested
in accordance with test condition A, method 1056 of MIL-STD-750. QLB sources shall
be similarly tested but to a high temperature 1imit of +85 degrees celsius,
Distilled water shall be used as the immersion fluid.

4.7.3.15 Terminal strength (see 3.6.16).

4.7.3,15.1 Tension (see 3.6.16.1). Sources shall be tested in accordance with
test condition A, method 2036 of MIL-STD-750.

4.7.3.15.2 Torque (see 3.6.16.2). Sources shall be tested in accordance with test
condition D1, method 2036 of MIL-STD-750.

4.7.3.16 Moisture resistance (see 3.6,17). Sources shall be tested in accordance
-with method 1021 of MIL-STD-750. The stated initial conditioning (lead-fatigue) test

of method 1021 sha11 be applied to the fiber pigtail and all electrical leads of the
source.

4.7.3.17 Shock (see 3.6.18), Sources shall be tested in accordance with method
2016 of MIL-STD-750. The source shall be subjected to shocks of 1500 G's for
durations of 0.5 millisecond each. Five shocks in each of the X1, Y1 and Z1
directions shall be given.

4.7.3.18 Vibration, variable frequency {(see 3.6.19)., Sources shall be tested in
accordance with method 2056 of RIL-STO-7530. : .

4.7.3.19 Salt atmosphere (corrosion) (see 3.6.20).  Sources shall be tested in
accordance with method 1041 of MIL-ST0-750.

4.7.3.20 Steady state operation life {see 3.6.21). When specified, sources shal)
be tested in"accordance with method 1026 of WIL-S1D-750. Test exposure time shall be
1000 hours at the maximum rated temperature or as specified (see 3.1). Test wmounting
arrangements shall be as specified (see 3.1).

4.7.3.21 lIntermittent operation life (see 3.6.22). When specified, sources shall
be tested in accordance with method 1030 of MIL-5T0-750. The ambient test
temperature, the number and duration of source operating test cycles, the percent of
source rated optical power output and the test wmounting arrangement shall be as
specified (see 3.1).

5. PACKAGING

5.1 packaging requirements, The requirements for packaging shall be in accordance
with MIT-5-19491.

6. NOTES

6.1 1Intended use. Optical sources specified herein and in the specification
sheets are of the LED (light emitting diode) type and intended for use in general
military fiber optic applications.

6.2 Ordering data.

6.2.1 Acquisition requireménts. pcquisition documents should specify the
following:

a. Part number (see 1.2.1)}).
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b. The applicable detail specification number and its revision letter, if
applicable.

6.3 Qualification. With respect to products requiring qualification, awards will
be made only for products which are, at the time set for opening of bids, qualified
for inclusion in Qualified Products List (QPL-24622) whether or not such products
have actualiy been so listed by that date. The attention of the contractors is
called to these requirements, and manufacturers are urged to arrange to have the
products that the proRose to offer to the Federal Government tested for qualifi-
cation in order that they may be eligible to be awarded contracts or purchase orders
for the products covered by this specification., The activity responsible for the
Quaiified Products List is Naval Sea Systems Command, SEA 5573, 00D Standardization
Program and Documents Division, Washington, DC 20362; however, information pertaining
to qualification of products may be obtained from Defense Electronics Supply Center,
DESC-EQ, Dayton, Ohio 45444,

6.3.1 Application for qualification. Application for qualification tests shall be
made in accordance with SD-6, 'Provisions Governing Qualification”.

6.4 Detai) specification. The jtems 1isted below should be covered in the
associated detail specification:

a. Part number (see 1.2.1).
b. Design, construction and material (see 3.3 and 3.4).
€. Source marking if other than as specified in 3.9.1.
d. lInspection performance [if other than specified herein):
(1) Inspections to be performed under qualification inspection.
(2) Inspections to be performed under quality conformance inspectivn.
{3) Inspections to be performed under screening inspection.
e. End-point measurements to be made for groups B and C inspections (see 8.5.6).
f. Product assurance levels covered.

g. Sequence of test, test method, test condition, limit, cycles, temperature,
axis, etc., when not specified, or If other than specified herein.

h. Interim {pre- and post-burn-in) electrical and optical parameters.

§. Delta parameter measurements or provisions for PDA.

J. Final electrical and optical measurements.

k. Requirements for data recording and reporting, where appliicable.

1. Applicable details required by MIL-STD-750, other than as specified herein.

6.5 Security of completed devices. Marked sources which have passed all screening

and quaTity conformance requirements shall be retained in a secure area prior to
shipment or delivery. Source inventory shall be controlled by type, quantity,
product assurance level, and transaction date. Provision shall be made for

surveillance by Government representatives. This requirement applies to the
manufacturer and contractors.

6.6 Definitions.

6.6.1 End points. End points are the parameters and limits specified which shall
be met before and after the test exposure for optical source acceptance.

6.6.2 Lambda (1). 1 is a symbol defined as LTPD per 1,000 hours. This symbol is
not to be confused with Ap, the peak wavelength.
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6.6.3 Linearity (L). The linearity of a continuous, periodic signal is
represented by the ratio of the summation of the total harmonic power content of the
signal to the power content of the signals fundamental frequency.

6.6.4 LTPD. LTPD (1ot tolerance percent defective) is a method used for
statistical sampling of parts being tested for qualification acceptance. LTPD has
the form of a series where the numerical value selected represents the minimum

percent of samples tested which rejects the inspection Tot. Additional details are
found in appendix C of MIL-5-19500.

6.6.5 Peak wavelength (ap). The peak wavelength is the emission wavelength at
which the radiant intensity i1s a maximum.

6.6.6 Pigtail fiber. The pigtail is a short length of optical fiber integrally
attached To the source package at the manufacturers plant, and aligned with the
source's radiating elements for maximum optical power output.

6.6.7 Power output (Po). Optical source radiant power output is the total optical
energy within the source spectral bandwidth and angular radiation cone of the
radiating pigtail fiber.

6.6.8 Spectral bandwidth (ax). Given a plot of output radiant intensity versus
wavelength from the fiber pigtail, the spectral bandwidth is the wavelength

difference between locations on the plot where the radiant intensity is 60 percent of
the peak emission wavelength intensity.
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STATISTICAL SAMPLING, LIFE TEST ?ROCEDYRES
10. SCOPE

10.1 This appendix contains statistical sampling and life test procedures used
with fiber optic sources. This appendix is a mandatory part of the specification.
The {nformation contained herein is fntended for compliance only.

20. APPLICABLE DOCUMENT

20.1 Government document.

MIL-HDBK-H53 - Guide for Attripute Lot Sampling Inspection and MIL-STD-105.
30. GENERAL

30.1 Oefinitions. The following definitions shall apply for all statistical
sampling procedures:

a. LTPD series. The Yot tolerance percent defective (LTPD} series is
defined as the following decreasing series of LTPD or lambda (1) values:
5¢, 30, 20, 15, 10, 7, 5, 3, 2, 1.5, 1, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1.

b. Tightened inspection. Tightened inspection is defined as inspection per-
formed using the next LTPD or lambda value in the LTPD series lower than
that specified.

¢. Acceptance number {(c). The acceptance number is defined as an integral
number associated with the selected sample size which determines the
maximum number of defectives permitted for that sample size.

d. Rejection number (r). Rejection number is defined as one plus the accept-
ance number.

e. Lambda (i). Lambda is defined as LTPD per 1,000 hours.

30.2 Symbols. The following symbols shall apply for all statistical sampling
procedures:

a. LTPD - Lot Tolerance Percent Defective
b. 1 - Lambda

€. ¢ - Acceptance number

d. r - Rejection number

e. n - Sample size

40. STATISTICAL SAMPLING PROCEDURES AND TABLE - L72D METHOD

40.1 General. Statistical sampling shall be conducted using the LTPD method. The
LTPD method as specified herein is a double sampling plan which provides a high
degree of assurance that a lot having a proportion defective equal to or greater than
the specified LTPD value will not be accepted. The choice of any one procedure is
optional. The procedures specified herein are suitable for all qualification or
quality conformance requirements, but are not suitable if the objective of the
inspection is to determine that the proportion defective in the lot represented is
greater than the specified LTPD value since the assurance for that purpose is
normally only 10 percent (see 6.3).

40.1.1 Selection of samples. Samples shall be randomly selected from the inspec-
tion Yot or inspection sublots. (For an explanation of random sampling, see
MIL-HDBK-H53, Section 13.)

40.1.1.1 1Identification of samples for quality conformance tests. The authorized
Government QUality Assurance representative may, at his option, mark or authorize the
marking of each sample to be subjected to qualification or quality conformance inspec-
tion in order to distinguish these units from those not intended for Government con-
formance inspection. This additional marking shall in no way interfere with or

obscure the marking required (see 3.9},

40.1.2 Failures. Faflure of a unit for one or wore tests of a subgroup shall be
charged as a single failure.
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40.2 Sing1e 1ot sampling method.  Jquality conformance inspection information
(samp1e sizes aid number of observed defectuves) shall be accumuiated from a single
inspection 1ot to demonstrate conformance to the individual subgroup criteria.

43.2.1 Sample size. The sample size for each subgroup shal)l be determined from
table IX and shall meet the specified LT?D or lambda. The manufacturer may, at his
option, select a sample size greater than that required; however, the number of
fa11ures permittéd shall not exceed the acceptance number assocxated with the
required sample size in table IX.

40.2.2 Acceptance procedure., For the first sampling, an acceptance number shall
be chosen and the associated number of sampling devices for the specified LTPD
. selected and tested (see 40.2,1). If the observed number of defectives from the
first sample is Tess than or equal to the preselected acceptance number, the lot
shall be accepted. If the observed pumber of defectives exceeds the preselected
acceptance number, an additional sample may be chosen such that the total sample
complies with 40.2.3.

40.2.3 Additional sample. The wanufacturer may add an additiona! quantity to the
initial sample, but this may be done only once for any subgroup and the added samples
shall be subjected to all the tests within the subgroup. The total sample size

(initial and added samples) shall be determined by a new acceptance number selected
from table IX.

40.2.4 Multiple criteria. Except where otherwise specified, when a subgroup
¢ontains more than one acceptance criterion, the entire sample for a subgroup shall
be used for all criteria within the subgroup. In table IX, the acceptance number
shall be that one associated with the largest sample size in the appropriate LTPD
column which is less than or equal to the sample size used.

40.2.5 DOne-hundred percent inspection. Inspection of 100 percent of the Yot shall
be allowed, at the option of the manufacturer for any or all subgroups other than
those which are considercd “decstructive." The maximum observed percent defective for
the inspection Yot shall not exceed the specified LTPD or » value. Oevices that fail

any test shall be removed from the lot.

40.2.6 Disposition of failed lot. A lot that fails quality conformance inspection
may, at the option of the manufacturer be screened for defect1ves or reworked and
resubmitted for reinspection (see 4.,3.5).

50, LIFE TEST

50.1 General. Life tests shall be conducted in accordance with the procedures in
this section. Life tests performed on devices at or within their maximum ratings
shall be considered nondestructive. If a lot is made up of a collection of sublots,
each sublot shall pass all applicable electrical end points as specified.

50.2 Selection of samples. Samples for l1ife tests shall be selected at random
from the inspection lot (see 40.1.1). The sample size for a 1,000-hour test shall be
chosen by the manufacturer from table 1X from the column under the specified a. The
acceptance number shall be the one associated with the particular samp'e size chosen.

50.3 Ffailures. A semiconductor device which exceeds one or more of the end-point
limits specified for 1ife test at any specified or other reading interval shall be
considered a failure and shall not be considered acceptable at any subsequent reading
interval. For the purpose of computing device hours, the test-time hours credited to
a failed device shall not exceed the test time associated with the last measurement
time that the device was observed to be within the specified end-point Timits. If
the sample fails, the test may be terminated at the discretion of the manufacturer.
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50.4 Life-test time and sample size. Whenever a lambda (x) is specified, the
life-test time shall be 1,000 hours initially. Once a lot has passed the 1,000-hnur
test, l1ife tests with minimums of 340 hours and maximums of 2,000 hours may be
initiated for new lots provided that 180 days have not elapsed since a 1,000-hour
1ife test on the same device type on the same structurally identical group (see
4,3.1.1.2). If 180 days have elapsed, the new lot shall pass a 1,000-hour iife
test. The sample size for a l1ife-test time other than 1,000 hours shall be chosen
according to the relationship of inverse proportionality between test time and sample
size, such that the total unit test hours accumulated (sample sizes multiplied by
test hours) equal the amount that would have been chosen for the 1,000-hour life
test, had it been performed. The acceptance number shall also be determined from the
same]e size associated with the same 1,000-hour test, had it been performed. The lot
shali be accepted if the number of failures at the end of the test period dnes not
exceed the acceptance number. v '

50.5 Procedure to be used if number of observed failures exceeds the acceptanc
number. Tn the event that the number of failures observed on Jife test exceeds *©
acceptance number, the manufacturer shall choose one of the following options: |
discontinue the 11fe test, screen or rework and resubmit per paragraph 4¢.2.6, {2
add additional samples in accordance with 50.5.1, or {3} extend the test time to
1,000 haurs in accordance with 50.5.2, if a test time less than 1,000 hours was
originally choesen. 0Only one of these options shall be used for a given submission,
and this option shall be used only once.

e
he
1)
)

50.5.1 Additional samples. When this option is chosen, a new total sample size
(initial plus added) shall be chosen by the manufacturer from table IX from the
column under the specified x». A guantity of additional units sufficient to increase
«ne sample to the newly chosen total sample size shall be selected from the lot. A
new acceptance number shall be determined and shall be the one associated with the
new total sample size chosen. The added sample shall be subjected to the same
lTife-test conditions and time period as the initial sample. 1If the tota) observed
‘number of defectives (initial plus added) does not exceed the acceptance number for
the total sample, the Yot shall be accepted. If the observed numher of doefectives
?xceeis thi? acceptance number, the let shall not be accepted but may be resubmitted

see 40.2.6).

50.5.2 Extension of 1ife-test period. If a 1ife test time period less than 1,000
hours is being used and the number of failures observed in the initial sample exceeds
the acceptance number, the manufacturer may, in lieu of adding additional samples,
choose to extend the test time of the entire initial sample to 1,000 hours and
determine a new acceptance number from table IX. The new acceptance number shall be
that one associated with the largest sample size in the specified column which is
less than or equal to the sample size on test. A device which is a failure at the
initial reading interval shall not be considered acceptable at the 1,000 hour reading
interval, 1If the observed number of defectives at 1,000 hours does not exceed the
new acceptance number, the 10t shall be accepted. If the observed number of
defectives exceeds this acceptance number, the lot shall not be accepted, bu* may be
resubmitted {see 40.2,6).

50.5.3 Failure of V1ife test. If a lot fails to meet life-test requirements
{including resubmission per paragraph 40.2.6, if elected) such that it is eliminated
or withdrawn from further gquality conformance inspection consideration, then
1,000-hour 1ife tests shall be required until three successive lots have passed the
specif;ed life tests. Then life testing in accordance with 50.2 and 50.4 may be
resumec.

50.6 Faflure of life test. If a lot fails to meet life-test requirements
{including submission per paragraph 40.2.6, if elected) such that it is eliminated or
withdrawn from further quality conformance inspection consideration, then a
1,000-hour Tife test shall be required for the failed subgroup until three successive
Tots have passed. 1If group B or € (table VI or VII) does not require 1,000-hour
testing, .then the specified l1ife test, if other than 1,000 hours, shall be required
for three successive tots. :
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