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MILITARY SPECIFICATION

SOURCES, LIGHT EMITTING DIODE (LED), FIBER OPTIC,
GENERAL SPECIFICATION FOR
This specification is approved for use by al) Depart-
ments and Agencies of the Department of Defense.
i. SCOPE
1.1 Scope., This specification establishes the general requirements for light
emitting diode (LED) fiber optic sources. These optical sources contain optical
windows or integrally attached pigtail fibers for coupling the source optical
power into the fiber optic link., Pigtail fibers specified herein are mechanfca.1y
and optically compatible with the fibers specified in DOD-F-49291.

1.2 Classification. Fiber optic sources covered by this specification should

be classified by tne sealing level types specified in 1.2.1, by the wavelength
class specified in'1.2.2, and by the optical coupling style specified in 1.2.3
{see 3.1 and 6.1)

1.2.1 Sealing level type. The seealing level type is identified ty one of the
following type cesighators:

Type A: Hermetic
Type B Nonhermetic

1.2.2 wavelength class. The wavelength class 1s identified by one of the
following class desighators:

Class 1 wevelength operation of 820-910 nanometers,
Class z: wavelength operation of 1250-1350 nanometers.
Ciass 3 wavelength operation of 1400-1600 nanometers,

i.2.3 Optical coupling style The optical coupling style should be identified

Dy one of the ftoilowing sryle aeswgnators

Style 1: Pigtail fiber with 50/125 um core/cladding diameter.
Style 2: Pigtail fiber with 100/140 um core/cladding diameter.
Style 3: Optical window or lens.

TBEeneficlai comments |recommendations, additions, deletions) anad any pertinent
|data which may be of use in improving this document should be addressed to: Naval
ISea Systems Command (SEA 5523), DOD Standardization Program and Documents
|0fvisions, Department of the Navy, Washington, DC 20362-5101 by using the

|self- addressed Standardization Document Improvement Proposal (DD Form 1426)
|appearing at the end of this document or by letter.

éA FSC 6030

tribution is unlimited,
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2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications and standards. The following specificatfons and standards
form a part of this specification to the extent specified herein. Unless

Anrtharuwuieana ennri find +ha dececunce nf +hoeco rAnriimante ara +thnea ldetad in tho {4cena
CLnerwise spediivied tnd 155UesS cnn€s5€ GoCumenis are tnose 315ted Ih tne 1s5s5Uc
of the Department of Defense Index of Specifications and Standards (DODISS) and

supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATIONS
MILITARY

MIL-5-19491 - Semiconductor Devices, Packaging Of. .

MIL-S-24622/1 - Sources, LED, Fiber Optic, 820-910 Nanometers Wavelength
Danno 'Iacc Dinfx'l] A Tuna
naGITyT, uuu Tiyea eg LIS A 4 A=Y

MIL-S5-24622/2 - Sources, LED, Fiber Optic, Type A, Class 1, Style T.

MIL-s-24622/3 - Source, LED, Fiber Optic, 1290 Nanometers, Glass
Pigtailed, Hermetically Sealed, Dual In-line Package
(DIP).

MIL-F-49291 - Fiber, Optical (metric), General Specification For.

STANDARDS

MILITARY

MIL-STD-104 - Limits for Electrical Insulator Color.

MIL-STD-202 - Test Methods for Electronic and Electrical Component
Dawver
rar va .,

DOD-STD-347 - Product Assurance Program Requirements For Fiber QOptic
Components.

MI{L-STD-454 - Standard General Requirements for Electronic Equipment.

MIL-STD-750 - Test Methods for Semiconductor Devices,

MIL-STD-E&3 - Test Methods and Procedures For Microelectronics.

MIL-STD-889 - Dissimilar Metals.

MIL-STD-1285 - Marking of Electrical and Electronic Parts.

MIL-STD-1678 - Fiber Optic Test Methods and Instrumentation.

{Unless otherwise indicated, copies of federal and military specifications,
standards, and handbooks are available from the Naval Publications and Forms
Center, (ATTN: NPODS), 5801 Tabor Avenue, Phi]adelphia, PA 1%120-5099.)

2.2 Order of precedence. In the event of a conflict between the text of this

documenT and the references cited herein {except for related associated detail
specifications, specification sheets or MS standards}, the text of this document
¢>2lone nraradancra Mathdines {in +hic A oun®n ciinae anmldrakhla 1 5

Anruumant [ P "
Ltarncs prelcucnic., wOUNRING in In1s goCument, nowever, Super sedes Qppilitau i 1 dw

and regulations unless & specific exemption has been obtained.

el nrr\nvnr—n rnvvﬁ

2. KEUYUIKEMER 1O

3.1 Specification sheets. The individual item requirements shall be as
specitied herein andc n accorgance with the applicable specification sheet. In

the event of any conflict between tne requirements of this specification and the
specification sheet, the latter shall govern.

3.2 Qualification. Fiber optic sources furnished under this specification
shall be products which are authorized by the qualifying activity for listing on
the applicable qualified products list at the time of award of contract (see 4.4

and 6.3).

[aN]
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3.3 Product assurance requirements. The product assurance requirements of the
L2 heme memdd .r LT E Yyl A A ehall ha aetahldehad and
Tivper upiLio SOurceés rurnisnéda unaervr Llll) )p!:blll\.u\.lull Snasi oé& estac:is5ned ang
maintained in accordance with the procedures and requirements specified 1n
DOD-STD-347 with details specified in 4.1.2.

3.4 Materials. The fiber optic source shall be constructed of material as

specified herein or in the specification sheet (see 3.1). Materials used in
source construction shall not give off toxic, corrosive, or expiosive fumes when
tested to conditions specified herein., Materials used shall have np adverse
effect on the health of personnel when used for its intended purpose. Acceptance
or approval of any constituent material shall not be construed as a guarantee of

the acceptance of the finished product.

NOTE: Packages containing beryllia shall not be ground, sandblasted,
machined, or have other operations performed on them which will produce
beryllia or beryllium dust. Furthermore, beryllium oxide packages shall not
be placed in acids that will produce fumes containing beryliium.

3.4.1 Hetals. Al metals snall be corrosion resistant type or shall be
suitably plated or otherwise finished to prevent corrosion during service 1ife
under any of the environmental conditions specified by the document.

3.4.1.1 Dissimilar metals. Dissimilar metals shall not be used in intimate
contact with each other unless suftably finished to prevent_elgctro?ytic
corrosion. The criteria for the selection and protection ot dissimijar metal
combinatien shall be in accordance with MIL-STD-889,

3.4.1.2 Fungus resistance. A1l materials used in sources designed to this
rmAamd £dmatsd n e kol YN > md Ams &~ Kt - - - A Fd mand i 4 maAamAand$ A ~ £
)PELII ivaLvi vt S2i1tQ t 1 19 3 -4 llUlIlluLl Tcn L LU |u|lgu:, as> UcT i 1t BTty vy lc\'uliclllc"b - v
MIL-STD-454

3.4.2 Recovered materials. Unless otherwise specified herein, all materia)

incorporated in the products covered by this specification shall be new and shall
be fabricated using materials produced from recovered materials to the maximum

extent practicable without jeopardizing the intended use. The term “recovered
materialc” means materiale which have heen caollacted or recovered from solid waste

and reprocessed to become a source of raw materials, as opposed to virgin raw
materials. None of the above shall be interpreted to mean that the use of used or
rebuilt products is allowed under this specification unless otherwise specifically
specified.

3.5 <Construction. Overail dimensions, dimensionai toierances, and physical
characteristics for these sources shall be as specified (see 3.1). These sources

shall be constructed with efther a single p1gta11 fiber integrally attached to the
light emitting diode (LED), or utilize an optical window or lens for optical
< LR

..... Tsmn ae anamd fdad [ saa 2

LUUMP LTIy ao apcLiIlicu - -4 [® PO N Y

3.5.1 Pigtail assembly.

3.5.1.1 Sheath, The fiber pigtail sheath material and construction shall
provide the bend-restrictive property which prevents the p19ta11 assembiy from
exceeding the minimum bend radius of 10 miiiimeters {(mmj. Sheath materiais shail
be nonmetallic.

3.5,1.2 Strain relief. Strain relief shall be provided between the case body
and the pigtail sheath. Metallic or nonmetallic materials may be used for strain
relief construction. The overall length of the strain relief member shall not
exceed 30 mm and shall provide a minimum bend radius of 20 mm under normal usage.

+iral 1 fihare ac
Ca ' Tieers as

21.5.1.12

~ e 4~

P fibers, Pi
specified (se

Aatail Fihawe hall ha Aant nlaee
glats TIioeErs hall be Pt §g:3ass




Downloaded from http://www.everyspec.com

Lead conductors.

a be homgeneous with a minimum
; SS C for round leads and, for other
shapes, a minimum thickness at the crest of the major flats of 200

......

microinches {5.08 um) solder {SN6D or SN63). 1In a1l cases, the soider dip

shall exend up to and bevond the effective seating plane or to the glass

“vevrive ovG e

seal for flush-mounted devices. The hot solder dip is applicable: (1)
over a finish 1in accordance with 3.5.2.1b or 3.5.2.1¢c (2) over
eiectroplated nickel or electroless nicke) phosphorus, in accordance with
3.5.2.2, or (3) over the basis metal. When applied over the basis metal,
hot solder dip shall cover the entire lead to the glass seal or point of

emergence of the Tead or metallized contact through the package wall.

_'w
ar

Tin plate. As-plated tin shall be a minimum of 300 microinches thick and
sﬁall Ee dense homogeneous and continuous. As plated ttn shall contain
measured as e1ementa1 carbon. Tin p1ate sha]l be fused after p1at1ng
before or after burn-in by heating above 1ts 1iquidus temperature. Fused
tin piate shall be visualily inspected after fusing and shall exhibit a
dense, homogeneous and continuous coating. Fused tin plate shall be a
minimum of 200 microinches thick when measured at the crest of major
flats. This measurement shall be taken halfway between the seating plane
and the tip of the lead, (This requirement {s to avoid having the

inspector select a nontypical portion of the lead on which to perform the

measurement.)} Fused tin plate 1is app]icab\e: (1) over electroplated
i

nicke) or electroless nickel-phosphorous (only for gid leads or package
elements other than leads), in accordance with 3.5.2.2; or (2) over the

basis metal.

dipped in complete accordance with 3,5,2,1la. Tin-lead plating may be
used as an alternative to tin piate and shall have in the plated deposit
two percent to 50 percent by weight lead (balance nominally tin)
homogeneously co-deposited. As-plated tin-lead shall be a minimum of 300
microinches thick. As-plated tin-lead shall contain no more than 0.05
percent by weight co-deposited organic material measured as elemental
carbon. Tin-lead plate is applicable: (1) over As-plated tin; (2) over
e]ectrop]ated nickel or electroless nickel phosphorous in accordance with
2.2; (3) over the basis metal. Tin-lead plating may be fused after
efore or after burn-in by heating above 1t 1igquidus

re. Fused tin-lead shall be visually inspected after fusing,
exhibit a dense, nomogenous and continuous coating. Fused

As-plated tin need not be fused if the leads are subsequently hot solder

Ad o

AR A

ad shall be a minimum of 200 microinches thick measured at the
of the major flats This measurement shall be taken halfway

- 1S = la ju dto. €4l

en the seating plane and the tip of the lead (This requ1rement is to
id having the inspector select a nontypica] portion of the lead on

tn noarfnrm Pho maasecennrmamane \ Tha mmaw mAamh AR AAmdam £ m o b db
LV o pETiurm LI HIiTa@ouUrcIien e j . e llla)kllrlulﬂ cagrouon LUHLEIIL TOrT oo Ln

and tin-lead plate (and minimum lead content in the tin-lead plate)
the As-plated finish shal) be determined by the manufacturer on at
st a weekly basis.
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The visual inspection after fusing shall be conducted on a sampling basis
2uQa lll;’l:\-blull al LCr Twa 1y SIFA T b LA - v MW w ve

by the manufacturer as an in-process control. Visual inspectfon of the
fusing shall be performed at a frequency sufficient to assure uniform
compliance with these requirements on the finished product. The
determination of carbon and lead content may be made by any accepted
analytical technique (e.g., for carbon: pyrolysis, infrared detection
(using an IR212, 1R244 infrared detector or equivalent); for lead: KX-ray
f$lunmoemranra amdecinn enartmacranu)l 2a 1nnAa ae +ha accav maflarte ¢+ha
TITUUITILTIILE, Cliaasi vt :chLlU)LUP]I 2V vy a9 viE @ssay rer LS - ) viIG
actual content in the deposited finish.

c Gold plate. Goid piating shall be a minimum of $5.7 percent gold, and
only cobalt shall be used as the hardener., Gold plating shall be a
minimum of 50 microinches (1.27 um) and a maximum of 225 microinches
(5.72 um) thick. Gold plating shall be permitted over nickel plate or
undarcnatdnng in arrardanca wi ¢ 2 8 2 2
Vile ' W VU L1 Il Yy P GewViIi VUIiIvVe Wi e oy &,

3.5.2.2 Nickel plate or undercoating. Electroplated nickel undercoating or
finishes from a suifamate nickel path 1s preferred and shall be 50 to 350
microinches (1.27 to 8,89 um) thick measured on major flats or diameters.
Electroless nickel undercoating or finishes, when a11owed, shall be 50 to 100
microinches (1.27 to 2.54 um) thick for 1ead and 50 to 250 microinches {1.27 um to
6.3%5 um) thick for package elements other than leads measured on major flats or
diameters. The addition of organic addition agents is prohibited for efther
su]famate or phosphorous nickel baths. Electroplate or electroless nickel plate
{or combinations thereof) as well as nickel cladding may be used as the finish for
package elements other than leads or terminals provided the corrosion resistance
and environmental requirements are met. In all cases, e]ectroplated nickel

undercoating from a nickel suifamate bath is preferred for jead and terminal
finishes. Electroless nickel phosphorous shall nnt be used as the undercoating on
flexible or semi-flexible leads (see 3.3.1 and 3,3.2 of method 2004 of
MIL-STD-883) and shall be permitted only on rigid 1eads or package elements other

o b == - o

Thndari lEdUb

3.5.2.3 Polarity jdentification. Polarity identification shall be as specified
{see 3. ).

3.6 Performance, Optical, electrical, and electro-optical requirements shall
e as specitied herein, and as specified (see 3.1} and shall be used to monitor
n

affarte ~Ff +ha 3 S Am mAaAmiid mama e enarti€fiad in A Q FCond rmadmed mnamamatane
cirocue Lo (o L“C Ill)PELLlU” ’Cqul’el"c"k) sprLitieu TN %, 0., LIIU pUl“L PGIGH'CLC‘)

b
the
{see 6.6) are listed with requirement and test paragraphs specified in table V.

th, The peak optical wavelength of the source shall
7

wv

gth due to
nt

an
~
w

nt power coupled out of the fiber optic
A i A
G, 0.y

Y T  —

power amplitude stability. The stability of the radiant power
tied (see 3.1 and 4.7.57,

.6 Optical power angular distribution (radiation pattern). The_gngu]ar
bution of radiant power shall be as specified (see 3.1 and 4.7.6).

able level and variation in forward voltage

3.6.7 Forward voltage. The accept
shall be as specified (see 3.1 and 4.7.7).
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3.6.8 Reverse current ieakage. The acceptance level and variation in reverse
urrent leakage shall be as specified (see 3.1 and 4.7.8).

3.6.9 Breakdown voltage. The acceptable breakdown voltage shall be as
specified [see 3.1 and 4.7.9).

3.6.10 Thermal resistance. Acceptable level and level variation for source
abh o o =Y e od - = - =~ ~ - = =1% L - = - e m a2 £2 _ 4 R, 2 ] = = A b ] TN\
thermal resisidnce snaii Dbe 45 specirTiead (s5ee 9.1 anu %,7,14V7J

3.6.11 Pulse rise and fall times. The maximum acceptable rise and fall times
for the optical pulses radiated from the pigtail fiber or optical window shail be,
as specified (see 3,1 and 4, 7

3.6.12 Ffrequency response. The frequency response of the radiated optical
signals shall be as specified (see 3.1 and 4.7.12),

3.6.13 Signal 11near1ty when specified, the l1inearity (L) of the source
PR R | ed a2l o~ b = 1 - b o~ cermand £ ~4d walun ! «a an 2 11 ~ & D
Dp(,lk,dl blgllﬂl) blail ‘.U"Ldl" leb) Llldll Lrne )PULIIIEU vai vyew L 4 2. d ) Ul Ltoval
harmonic signal components as compared to the fundamental signal carrier (see
4.7.13).

3.7 Epvironmental and mechanical requirements.

3.7.1 lInternal visual {precap) inspection. The source shall meet the internal
vy eral {nvaran) roaAill ramante ac enarifina 1n +2hla 1 [eana 4 8 1)
vViouwa i \y!‘\'ﬂ’.l[ IC\‘UIIC‘"IC'DLD a o ch\-lllcu o “aw 1T & I\ oCC Ve Ve &) .

3.7.2 Visual and mechanical inspection. The source shall meet the lot
tolerance percent cefective (LIPD) (see ©.6.4) requireiment for visual and
mechanical inspections specified in tables Il and IY (see 4.8.2)

3.7.3 Physical dimensions. The dimensions and dimensional tolerances for these
fiber optic sources shall be as specified (see 2.1 and 4.8.3).

3.7.4 High temperature (nonoperating) life. wWhen tested in accordance with
4.8.4, the visual inspection of 4.5.27, the LT1PD requirement of table [1l, and the
end-pcint perameters and parameter l1imits as specified herein shall be met.:

3.7.5 Thermal shock (temperature cycling). When tested in accordance with
4.8.5, there shall be no visible evidence of source marking impairment or other
damage. The LTPD requirement of table I!II and the end-point parameters and
parameter Jimits as specified herein shall be met.

3.7.6 Constant acceleration. MWhen tested in accordance with 4,8.6, the source
shall meet the LTPD requirement of table 1Y, and the end-point parameters and
naramator l1imite ac enar{fiad hareain
PUI“I"EUM' 1 L0 wd “w o JPHDI(IL\J e 1 o 1 1y,

3.7.7 Steady state power burn-in., The source shall meet the end-point
parameters and parameter Jimits noted in table Il for steady-state power burn-in
and as specified herein (see 4.8.7).

3.7.8 Hermetic seal. The source shall meet the LTPD requirements of tables 11l1i
and 1Y and shall not exceed the leak rates as specified herein (see 4,8,8)

35.7.% Solderability. The source electrical leads shall meet the soiderability
criteria in method 2026 of MIL-STD-750 and meet the LTPDC requirement specified in
table IIl (see 4.8.9),

3.7.10 Resistance to solvents, The source shall meet the LTPD requirement
enarifiad TAn #aRTa TTT snAd *ho TAnnsdfimatdnm mambidonm abhalld mamadn YTamdihla amd
IPpTL I ICuU  n Lvawvi T 441 arnu Liie rauecnitirircactiuirt llldlkllly >Shitai i remal n lElelU ana
intact (see 4,8.10).

6
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3.7.11 Steady-state operation 1ife (LTPD). The source shall meet the LTPD

requiremenffspecffied {n tabTes IIT and TV for steady-state operation life, and

the end- point parameters and Earameter ifimits as spec1r1ea herein, and as
c{fied [cee 3,1 and 4 8

nn

speci{fied [see 3,1 and 4.,8,11
3.7.12 Intermittent operation life (LTPD)., The source shall meet the LTPD

requirement specified 1n table [II Ffor Tntermittent operation life and the

end-point parameters and parameter limits as specified herein, and as specified

(see 3.1 and 4.8.12).

3.7.13 Decap internal visual verification. The source shall meet the LTPD
requirement specitied in table 111 for decap internal visual verification (see
4.8.13).

3.7.14 Bond strength. The source shall meet the LTPD requirement specified in
table I1l for the applicab]e bond strength. Bond failure criterfa shall be as

LYo e

stated in method 2037 of MIL-STD-750 (see 4.8.14).

.7.15 Thermal shock (glass strain). The source shall meet the LTPD o
requirement specified in table IV for the stress requirement imposed on the fiber
anmAdA AnYaee enale [eaa A& K 181
Qi SICI)J 200G 171 I L A== T e W A V] o

3.7.16 Terminal strength Terminal strength requirements for tension shall be
_____ An s nd s+t adYe and Yaad

appiied to the optical pigtail of sources which have optical pigtails and lead
fatigue requirement shall be applied to the external electrical leads of the
optical source. The test condition, minimum acceptable tensile load and tne
duration of applications of this load shall be as specified {(see 3.1}J. ¢&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
requirements of table IV shall be met (see 4.8.16).

3.7.17 Moisture resistance. The source shall meet the LTPD requirement of
table IV and the ena-point. parameter and parameter limits as specified herein (see
4.8.17).

and the

3.7.18 Shock. The source shall meet the LTPD requirement of tabie ‘X\
8).

[
end-point parameter and parameter T1imits as specified herein {see 4.E.1

3.7.19 Vibration, variable frequency. The source shall meet the LTPD

requirement oF'taBTe TV and the end-point parameters and parameter limits as
specified herein (see 4.8.19}.

3.7.20 Salt atmosphere {(corrosion). The source shall not exhibit illegible
markings, Tlaking or pitting of the finish or corrosion that would interfere with
the use of the device. The LTPD requirement of table IY shall be met (see 4.8.20)

3.7.21 Steady-state operation life. The source shall meet the lambda
requirement specified in table IV and the end-point values specified herein, or as
specified (see 3.1 and 4.8.21).

3.7.22 Neutron irradiation When specified (see 3.1), the source shall be
aynneod ¢n tho noutran srradiatinn lavale eslartod from tahle VI and the source
TApPVITV L LA RS IS W Lt i T raurTa s vi 1T vc i 9 2T i TWw O W LR N LN v - LI “ i [N R - WM W =
shall meet the end-point parameters and parameter 1imits as specified (see 3.1 and
4.8.22).

3.7.23 Steady-state total dose irradiation. When specified (see 3.1), the

source shall be exposed to the total ionizing level selected from table VI and the
source shal1 meet the end-point parameters and parameter limits as specified (see

2 1 P A 22\
J.4 dafniu ".0 £J}.

3.7.24 Qutgassing. When outgassing is required (see 3.1), the Total Mass Loss
(TML) shalT not exceed 1.0 percent and the Collected VYolatile Condensable Material
(CYCM)} shall not exceed 0.1 percent when tested in accordance with 4.8.24.

~d

1=o 1 I 1 1 Lol |
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3.8 Color. Optical source package color shall be as specified (see 3.1).
Colors seTected shall be in accordance with MIL-STD-104.

3.9 Marking.

3.9.1 Identification marking, Marking shall be in accordance with the
[ = st hidc coma~rdbfinssdan amd sncemmdabtond sanandflrabinn ahant s Tha
rQQUIremtan Ul Lni1s SpediriCacion an a33utia@aeclu Speliiritavivun SncTusd.,. 1ac
following marking shall be placed or each device and shall be legible at time of
shipment:
a. Military part number (as specified, see 3.1),.

b. JAN prefix (see 3.9.2).

c. Manufacturer's name, trademark, or identification (see 3.9.3).

e ]

pl n 1
2.4

P P Ly PR S ! - ema~d o2 )
q. r’Uldr‘ LY maerei1ny Las specii

. eaa \
1ea, See I

€. Inspection lot identification code (see 3.9.4),

f. Special marking (see 3.9.5).

g. ¢Electrostatic discharge sensitivity identifier (see 3.9.5.1).
h. Beryllium oxide identifier (see 3.9.5.2).

3.9.2 JAN brand, The United States Government has adopted, and is exercising
legitimate control over the certification marks “JAN" and “"J", respectively, to
incicate that items so marked or 1dent1f1ed are manufacturec to, and meet all the
requirements of mlntdrv specfrlcatiéi‘ls. Accorc1n91), items dc.qu1reu 10, andc
meeting all of the criteria specified herein and in applicadle specifications
shall bear the certification mark “JAN" except that items too small to bear the
certification mark “JAN" shall bear the letter "J". The "CAN" or “J" shall be

placed immediately before tne part number except that if such location would place

¢ hardship on tne manufacturer in connection with such marking, the "JAN" or "J"
imay be located on the first line above or below the part number. Items furnished

under contracts or orders which either permit or reguire deviation from the
conditions or requirements specified herein or in applicable specifications shall
not bear “"SAN" or "J". In the event an item fails tc meet the requirements of
tnis specification and the appliicabie specification sheets or associated detai
specifications, the manufacturer shall remove the “JAN" ar the "J" from the ¢
tested and also from all items represented by the sample. The "JAN" or “J"
certification mark shall not be used on products acquired to contractor drawings
or specifications. The United States Government has obtained Certificate of
Registration No. 504,860 for the certification mark “JAN",

2.8.3 Manufacturer's name, trademark, or iden
shall be marked with the name, abbreviation, or
has contracted under this specification to manufac
or its equipment manufacturers, and at whose plant t

conformance ingpection has been nerformed The 1daen
centormance 1nspec n nas odeen peo mec. e ovagent

manufacturer may appear on the device only if the equi
“he aevice manufacturer. The name or trademark of onl
-~ i m e e ~ d mad ad e Y 4 e - -

eha21l ammoar oo _
shaii appear on tne gevice or initia)l container. Rebrd

permitted.

atinn of +ha aqu
GLvive Ui LS ER S ¢ X V)

i C in
ment manufacturer is
the or\g1na» manufa
ding snall not be
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3.9.4 Inspection lot identification code. Fiber optic sources shall be marked

----- PSS s - JuE.

by a code Indicating the Tast week of sealing for the inspectfon lot accumulation
period. The first two numbers in the code shall be the last two digits of the

number of the year. The third and fourth numbers shall be two digits 4ne!caf1"?
t

the calendar week of the year, When the number of the week is a s{ngle digit
shall be preceded by a zero. Reading from left to right or top to bottom, the
code number shall designate the year and week. When more than one lot of a device
type sealed within the same six-week period is submitted for quality conformance
inspection, a lot 1dent1f1cation suffix letter shall be chosen, cons1st1ng of a
single capitai letter, and shall appear on each fiber optic device immediately
following the date rndp This letter shall be chosen by the manufacturer so that

each 1nspect1on lot is uniquely identified by the lot identification code and by
the lot identification suffix letter, if one is required.

3.9.5 Special marking. If any special marking is used, it shall in nc way
interfere with or obscure the marking required in 3.9.1.

3.9.5.1 Electrostatic discharage (ESD) sensitivity identifier. When devices are

found to be sensitive by the electrostatic auscnarge sensitivity test (see 4.4),
the devices represented by the test shall be marked with the sensitive e1ectron1c

device meUI' spec‘.fied in MIL-STD-1285. Manufacturers may, at their nntion
classify devices as sensitive without performing the ESD sensitivity test based on

judgement, or performance. These untested devices shall be

>
aAd ahnuao
cyU Quuvyc.,

their own history
4
i

marked as specif

3.9.5.2 Bery171um oxide package identifier If a semiconductor package
_____ — P P rs _—_.- - - 1
contains beryiiium oxide, the aéVTce snai|] De marked with the designation 'Bel’.

3.9.6 Marking legibilitv. Marking shall remain legible after all tests.
Damage to marking on deliverable source test samples caused by mechanical
fixturing in groups B anc C nondestructive tests shall not be cause for lot
rejection, but shall be remarked to insure legibility prior to shipment.

3.10 Werkmanship. Optical sources shall be manufactured and processed in
accoraance wiihr 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 1t 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 capabilities of these optical sources.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract
or purchaese order, the contractor is responsible for the performance of all

1nspection requirements {examinations and tests) as specified herein. Except as
otherwise specified in the contract or purchase order, the contractor may use his
own or any other facilities suitable for the performance of the inspection
requirements specified herein, unless disapproved by the Government. The
Government. The Government reserves the right to perforn any of the inspections

set forth in tnis specification where such inspections are deemed necessary tc

ensure supplies and services conform to prescribed requirements.

(Ve )]
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sections J and 5. The inspection set forth in this specification shall become a
part of the contractor's overall inspection system or quality program. The
absence of any inspection requirements in the specification shall not relieve the
contractor of the rp:nnn({hi]{tv of ensuring that an products or supnliesg

submitted to the government for acceptance comply with all requirements of the
contract. Sampling 1nspection, as part of manufacturing operations, 1s an
acceptable practice to ascertain conformance to regquirements, however, this does

not authorize submission of known defective material, either indicated or actual,
nor does it commit the Government to accept defective material.

A1 - .}

4.1.2 Product assurance program. A product assurance program shall be
established and maintained in accordance with DOD-STD-347. Evidence of such
compiiance shall be verified by the qualifying activity of this specification as a

prerequisite for qualification and continued qualification.

4.2 Inspections.

4.2.1 Classification of inspection. The inspection requirements specified
herein are classified as follows:

a. Qualifi

n
o

tion inspectian (see 4.4).

Ll

b. Screening inspection (see 4.5).

c. Quality conformance inspection (see 4.6).
4.2.2 lInspectiocn conditions Unless otherwise specified herein, al?
inspections snall be performed in accordance with the test conditions specified in
the “GENERAL REQUIREMENTS of MIL-STD-750

4,2.2 Formation of inspection lots. Fiber optic sources to be inspected shaill
be assembled into an i1dentifiablie inspection 1ot or collection of inspection
subiots.

4.2.3.1 Inspection lot. The total number of sources that the manufacturer
submits at any one time for qualification or quality conformance fnspection shall
constitute an inspection lot. The inspection lot is submitted tc determine
compliance with the requirements of the specification sheet. Each inspection lot
shall consist of sources of a single type or may consist of a collection of
subiots of structuraily identical sources {(see 4.2.3.1.2) contained on a single
specification sheet, manufactured on the same production line 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 1ot is assembled to the time

it is accepted or rejected.

4.2.3.1.1 lInspection sublot. An inspection subiot shall consist of a singie

source type contained on a single specification sheet, manufactured on the same
production line throuch final seal by the same fabr1cat10n technique, and to the
same source design with the same material requirements and within the same 6-week
period. Sealing level type A anc tvpe £ optical sources are not structurally

..............................

identical and therefore are independent sublots.

4.2,3.1.2 Structurally identical source types. Structurally jdentical fiber
optic sources are sources manufactured on the same production line through final
seal by the same fabrication technique and to the same source design with the same
material requirements, and differ oniy eiectricaily. An exampie of such
structurally fdentical sources are optical courcecs
ratings.

10
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4.2,3.2 Preservation of ot identity. During all screening, inspection anad
marking operations, eaéﬁ‘Tgt and subTot shall be kept segregated, secure, and
traceable.

A 2 A Camnldna Ceasdetiral camnlina Far aualificatinn and aualitv conformance

®.L. % 9 llpllll - s Laciovtiual )ﬂlllpllllg I Yuattirtvavi v @iiJ Yua i vy Wit v LR -
inspection sha be in accordance with the appendix of this specification.

4,.2.5 Performance verification tests., Optical and electrical performance
verification tests (see &.7) shall be accomplished without any detrimental affect
on the fiber optic sources.

4.2.6 Resubmitted lots. Resubmitted lots shall be kept separate from new lots
and shall"be clearly identified as resubmitted Yots. When any lot submitted for
qua?ification or quality conformance inspection fails any subgroup requirement of
groups A, 8, or C tests, it may be resubmitted once for that particular subgroup
using tightened inspection criteria (as defined in the appendix of this
specxffcation) A second resubmission using tightened inspection criteria is
permitted only if fafilure analysis is performed to determine the mechanism of
fatlyre for each failled sgurce from the orior submissions and it {is determined

¥ L} " L] - 1 i " )JIIVI -‘lullllll.)-il Nl - i L - v

that faflure is due to:

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 pocr basic source design or poor
basic processing procedures. In all instances where analysis of the
failed sources indicates that the failure mechanism is due to poor basic
processing procedures, a basic design fault, or nonscreenable defects,
the 1ot shall not be resubmitted.

4.3 Materials inspection. Materials used in fabricating the delivered fiber
optic sources shall De in accordance with the requirements of 3.4 and as specified
{see 3.1)

4.4 Qualification inspection. Qualification inspection shall be performed at =&
laboratory Sats‘sﬁctoru to +ho LAavaramant fran £ 1Y aAn e:mn'ln unite nroduced with

l; ¥ il e MYV YT ITINT 1Y, \1\2C % W v v )U"ly ity v @ Vlvuu\.\-u - -~
equipment and procedures normally used in production. Electrostatic discharge
sensitivity testlng shall be done in accordance with method 1020 of MIL-STD-750
and the applicable detail specification.

4.4.1 Inspection routine. For qualificaton, sources shall be subjected to
screening tests (see 4.5) and inspections specified in groups A, B, and C for
sealing level type A or B. 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

a. The required LTPD sample from a sublot 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 4.8.2 and 4.8.3).

c. A sample from one sublot shall be tested for each group C subgroup. Al
the option of the manufacturer, devices from table 111, group B, subgroup
3, may be continued on in group C, subgroup 5, to achieve the specified
requirements, or separate samples may be used.

i1
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4.4.2 End-points. End-point electrical and optical measurements (see 4.7 and
table V) Shall be taken and recorded before starting and after completion of all
seecified tests in the subgroups of groups B and C. Pre-test end-point faflures-
snall) be replaced by acceptable devices,

4.4.3 VYariables data. Group A varifables data and the pre-test and post-test
groups B and C end-point variables data shali be inciuded in the test reporti.

4,4.4 Data submitted. Data for all tests shall be recorded in sufficient
detail to verify the test procedures and conditions applied.

4.4.5 Lot size. The qualification inspection lot shall be chosen by the
manufacturer and the lot and each subjot shall contain at least twice the number
of devices required for qualification,

4.4,5.1 Selection of samples. All samples shall be randomly selected from the

qualification inspection Jot. After a test has started, the manufacturer may add
an additional q..anﬂfv to the initial camp]n but this addit‘lon may be done only

asi dulu v ag

once for any subgroup and the added samples sha]l be subjected to 211 the tests
within that subgroup. The total samples {(initial and added samples) shall
determine the new acceptance number. The total defectives of the inftial and
second sample shall be additive and shall comply with the specified LTPD or
lambda. The manufacturer shell retain sufficient devices from the qualification

jot to provide for additional samplies.

»

4.4, 5,2 ldentification of samples. The authorized Government Quality Assurance

Representative may, at his option, mark or authorize the marking of eacn sampie to
be subjected to qua]ifjcat!gn foc?inn in order to rHcfinnn'l:h these devices from

LTS L TS e LT ST

suL gL iied

those not intended for quaiification inspection.

§,4.6 Lot release. The lot from which the qualification samples are selected
may be offergo For aeliyery under contract after qualification approval_hgg been
granted provided screening and quality conformance requirements are satisfied.

4.4.7 Retention of gualification. Tc retain qualification, the manufacturer
hall forward a report at IZ-month intervals to the qua]ify1ng activity. The
quaTi fying activity shall establish the initial reporting date. The report shall

consist of a summary of the results of tests performed for guality conformance
inspection {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

4.6.2 and 4.6.3) and corrective action acceptable to the qualifying activity has
not been taken, action may be taken to remove the failing product from the
qualified products 1ist. The results of tests of all reworked lots shall be
identified and accounted for. Failure to submit the report within 60 days after
the end of each 12-month period may result in loss of qualification for tne
product,

4.64.7.1 Nonproductlon In the event that no production occurred during the
reporting period, & 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 sealing
ievels A or B or structuraily identicai types, tnhe manufacturer may be reguired,
at the discretion of the gualifying activity, to submit a representative product
to appropriate testing in accordance with the qualification 1nspection
requirements.

12



Downloaded from http://www.everyspec.com

4.4.8 Test method deviation. Deviatioas from test methods or test circuits
specified are allowed provided that it is demonstrated to the qualifying activity
that such deviations in no way relax the requirements of this specification and
that they are approved before testing is performed. For proposed electrical test
deviations, schematic wiring diagrams of the test equipment shall be made
available for checking by the qualifying activity.

4.5 Screening inspection. The fiber optic sources {100 percent) shall have
been subjected to and passed, as applicable, all the screening tests (as specified
in table I and 3.1) 1in the sequence shown and the applicable percent defective
aliowed {PDA) for the type of fiber optic source and sealing level (type A or B)
specified Sources which fail any test criteria in the screening sequence, shall
be removed from the lot at the time of the observation or immediately at the
conclusion of the test in which the faiiure was observed, and these devices shall
nct be shipped.

4.5.1 Burn-in aCCeE}ance criteria. Se1ected electrical and optical parameters
shall be designated in the specification sheet (see 3.1) as interim and end-point
measurements for the 100 percent burn-in of table 1. These parameters may also be
compared to determine whether the change during burn-in (delta) is indicative of a
Jot stability problem. The PDA for each inspection Tot submitted to burn-in and
interim {post burn-in) shall be 10 percent on all failures. Delta limits shall be

as specified (see 3.1). When the PDA applies to delta 1imits, the delta parameter
values measured after burn-in (100 pecent screening test) shall be compared with
the delta parameter valiues measured prior to that burn-in.

4.5.2 Lots resubmitted for burn-in. 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 lotec 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 lot exceeds the tightened inspection PDA, the entire resubmitted lot
shall be unacceptable for any quality level. The delta criteria applying to such

resubmitted lots snall be in accordance with the following procedure:

a. The screening (burn-in) shall be conducted and the delta drift values
ca?cu1ated. From this data the mean and standard deviation (sigma) shall
be calculated.

b. Sources having delta drift values in excess of the mean %3 sigma
{calculated in step {(a)) shail be removed from the 1ot and rejected.

c. The remaining souces shall then be submitted to the balance of the
inspections as specified herein.

—
(98]
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TABLE I. Screening inspections.
I ] T I ! Test |
| Screen inspection |MIL-STD-750]| Exposure |[Requirement]! method |
; {100%) i method ; conditions 1/ ;pafagraph iparagfaphi
Tnternal visual 2073 TAmbient T73.7.1 Fas.1
: (precap) inspection } i ; : ;
JFigh temperature _ 1037 128 hours minimum at | 3.7.4 | 4.8.4 |
[ {nonoperating} 1ife } [T = *+125 C for type Al ] !
I {LTPD) ! ldevices and +85°¢C ! | !
| : {for type 8 devices. | I I
] | i | I
TThermal shock [ 1051 [Test condition A-1 I'3.7.58 i 4.8.5 |
| (temperature | !Tow temperature = { | |
| cycling) | |-46°C, high temp- l | I
| } lerature = +125 C for | I I
E ; ltype A and *85°C for | f i
Itype B. ]
| ] ] vP | | |
Constant acceleration T 2000 1Y direction at 20,0001 3. 7.6 [ 4.8.6 T
| | |G min at T¢ = 25°C | I |
| | |The one minute hold | l !
! | itime requirement ! | f
; : :sha11 not apply. : : :
THermelic seatl i 1071 i I 3,7.8 i 4.8.8 ]
i a. Fine leak rate 2/ | |Type A only, ! I 4.8.8.1 !
| - ; lcondition G or H. ! l !
f | | | l |
! b, Gross leax rate J |Type A and type B, i | 4.8.8.2 |
| | lcondition C or D. ! | i
! ! EF121d temperature = | | !
i I FT09 L., i I |
{ | ! I ! 2
T*Wectrxca and optical | tAs specified. 1 3.6 L 4.7 1
| measurements I ! i | i
l | | | [ !
TSteady-state power T 1038 [Maximum rated If I 3.7.7 I 4.8.7 T
i burn-in | [for 96 hours at ! | |
| | ITg = 100°C min for ] | |
! | ftype A and 70°C min | I |
! { !for type B, | | |
| | {Condition B. | | |
{ | | | i |
ftlectrical and optical i [As specified but I 3.6 I a7 I
| measurements | lincluding all delta | f |
[ | lparameters as a } | !
[ | Iminimum | | |
! [ I | | |
fexterna; visuai and i U7 T |Ambrent I 3.7.2 i 4.8.2 !
! mecnanical inspection | i oo P i
g 3/ | i I | |
| i | i i |

Sealing level type B sources may omit this test.

Visual and mechanical inspection shall be performed on
marking has been completed.

14

all devices after

See requirement and test method paragraph for complete exposure conditions.
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4.6 Qualfty conformance inspection. Quality conformance inspection shall be
conducted in accordance with the requirements of groups A, B, and C for the
specified sealing level (type A and type B). Lot sampling shall be in accordance
with the appendix of this spec1f1cation. If a 1ot is withdrawn in a state of
failing to meet quaiity conformance requirements and is not resubmitted, it shall
be cansidered a failed lot and reported as such. Each 1ot shall be subjected to
groups A and B inspection. Successful completion of group C quality conformance
for a given sealing Yevel type shall satisfy the group C requirements for the
tested level and for souices represented by a :».uctarally {dentical group. The
grouping of structurally identical devices shall be as agreed between the

manufacturer and the qualifying activity.

4.6.1 Inspection of product for delivery. Inspection of product for delivery
shall consist of group A and group B inspection.

If six of
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TABLE II. Group A inspection. 1/

! ] ] |

! Subgroups b LTPD (N/CY 2/ | LTPD |

| | | |

| | | |

i Subgroup 1 i i |

| External visual and I 15/0 | 5 |

| mechanical inspection | ! 3/ |

] (MIL-STD-750, method 2071) ] | - |

! | ! |

| [ T |

! Subgroup 2 | I |

| Electrical ad optical i 116/0 ] 5 }

! measuyrements at 25°C | 4/ S/ | 5/ |

! ! - I _ !

| ] | - R

] Subgroup 3 ! ! !

| Electrical ang optical | | 5 |

! measurements at maximum | ! 5/ |

] and minimum rated | i - ]

! temperatures ] I |

| | ! |

| T T !

) Subgroup 4 | | !

| Selected tests I LTPD = 10 | 10 |

| | 3/ 6/ i 3/ |

! { - - ! -

1/ The specific parameters to be included for tests in each subgroup
shall be as specified in the applicable specification sheet. 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 tc satisfy group A regquirements A singie samplie may be used
for all subgroup testing. These tests are considered nondestructive
and devices may be shipped.

2/ The LTPD allowed for space applications shall be in accordance with
these acceptance numbers.

3/ For these subgroups, the maximum accept number (c) shall be two.

4/ A1l devices required by the specified LTPD shall be subjected to

~

subgroups 2 and 3 combined.

5/ 1f a device in the sample fails one or more testi{s) in the subgroup
or subgroups being sampled, each and every additional device in the
{sub) 1ot represented by the samplie shall be tested for all tests for
which the sample was selected., A1l failed devices shall be removed
from the (sub) lot for final acceptance of that subgroup or
subgroups, as applicablie. ' '

€/ Al devices required by the specified LTPD shall be randomly selected
from the devices subjected to subgroups 2 and 3, and shall be
subjected to subgroup 4.

[
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TABLE II1. Group B inspection - Continued.

nnnraf-inn\ 1ifa
operating,) 1te

lectrical and optical
measurements

As specified

T I T ] [ )
! Inspection subgroups |MIL-STD-750 | Conditions | LTPD {Small ot i
| | methed 1/ | ! tquality !
| | - | |conformance |
| | | | |inspection |
i i i i i {N/C) i
! ! | | | |
T ] 1 T I !
| Subgroup § | | | | |
| | | ! | |
;Thermal resistance ‘ 4081 } % 10 { 8/0 :
i | ] ] I I
! Subgroun 6 | l | ! |
I | | ! | |
! h temperature (non- l 1032 t l 7 t 12/0 E
€ | | | | |
i I | | | |
| | i i ! !
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|
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See requirements and test method paragraphs for complete exposure conditions.

either the 340 hour end point measurements must
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[ - B ) | I I - [Small lTot |
! Inspection subgroups IMIL-STD-750 | Conditions { LTPD {quality !
| | method ] 1/ ! lconformancel
! | | - | linspection |
i i i i i {N/C) i
! ! i | | 1
l Subgroup 1 » l ) ! [ | o |
|Physical dimensions 2/ : 2066 i 1 15 = 6/0 :
|
i 1 1 ] 1 i
T f I | | Il
! Subgroup 2 I | | | |
| Thermal shock (glass strain) | 1056 {Test condition A | 10 i 6/0 |
|Terminal strength [ 2036 |As specified | ! |
|Hermetic seal | 1071 ! | ! !
| a. Fine leak | | Type A, test | 1 ]
! ! lcondition G or H | ! !
! b. Gross leak ! }Type A and B, | | |
| ! [Condition C or D, ] |
| ! |Fluid temperaturel | !
; | |~ +85°C, | ! |
IMoisture resistance ] 1021 |As specified | | !
!E1ectr1ca1 and optical } } : : :
maoaeciiramante
t HITQG OWU) THNICT I LD ' 1 L} 1 i
:ExternaT visual inspection ; 2071 ; : : }
] 1 i i i T
! Subgroup 3 | I | | I
| Shock | 2016 iNon-operating, ! | |
i i {1500 G's, 0.5 ms, | i i
! ! !5 blows in each | ! !
! ! lorientation: | | |
| i IX1, Y1, and Zi ! ! |
[Vibration | 2056 ! ! ! |
{Constant acceleration | 2006 |One minute min inl | |
! | leach orientation, | | !
f i iX1, Y1, and Z1 | | |
| ! fat 20,000 G min ! ! |
| I [Tg = 25°¢C | | |
{Electrical and optical | ! ! | |
| measurements I i i ! !
| | | | | I
i ] ] T 1 |
{ Subgroup 4 2/ I i i ! I
ISalt atmosphere {(corrosfon) | 1041 ! | 15 ! §/0 !
| ! ! ! | !
| I I 1 | T
! Subgroup 5 3/ ! I I | !
!Steady-state operation i 1026 | [ 2 = 10 { o= 10 |
I Yife () | | ! ! ]
|Electrical and optical i i i i ]
| measurements 1 | ! ! |
] | [ I | o
i, See requirements anc test method paragrapnhs for compiece exposure conditions.
Z/ Electrical and optical reject devices from the same inspection lot may be used
for all subgroups when electrical and optical end point measurements are not
required.
3/ If a given inspection 1ot 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, efther the 340 hour end-point measurements must
be made as a basis for group B iot acceptance or the 1,000 hours end-point
measurements shall be used for both groups B and C acceptence.

—
(Vo)
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[ - R B ] Test ]
| End-point electrical and optical | Requirement | method |
| measurements } paragraph : paragraph }
i
i i ] i
|Peak optical wavelength | 3.6.1 | 4.8.1 !
{Peak optical wavelength drift | 3.6.2 | 4.8.2 |
|Spectral bandwidth { 3.6.3 i 4.8.3 I
IRadiant power | 3.6.4 | 4,8,4 |
j0ptical power amplitude stability | 3.6.5 i 4.8.5 |
JOptical power angular distribution | 3.6.6 | 4.8.6 |
iForward voitage i 3.6.7 i 4.8.7 i
IReverse current leakage | 3.6.8 | 4.8.8 |
{Breakdown voltage ! 3.6.9 | 4.8.9 !
|Thermal resistance I 3.6.10 | 4.8.10 I
tPulse rise and fall times ! 3.6.11 |o4.8.11 !
|Frequency response | 3.6.12 | 4.8.12 1
ISignal linearity ; 3.6.13 { 4.8.13 }
|
4.6.6.1 Group C sample selection Samples for subgroups in group C shall be
chosen at random from tne first Tot 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 that
subgroup for all types represented from the same line,. A different source tvpe

shall be tested at each successive inspection interval until all structura]]yA
identical sealing levels A or B qualified on the same or different specification
sheet frow the same gualified line have been tested. When none of the inspection
lcts passing group A of the first ot submitted contain the source type wnich is
due tc be tefted, the sampies for inspection shall be chosen from these tvpes in
£

A tmmmans n VT Aabr hadmna &aesda i A oA mAt manm amenAdA Enm bmn YAnmAaa~ *dma A
LIre IH)}JCL L IUH U LS veiny Lt)&ru wiiiCihi g ve nmou vecii Uus>eu ror Lite lUllyC) 9 “iimnc LI A
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.

4.6.7 Group B and group C end-points, Post-test end-points specified in the
specification sheet snall be measured for each source of the sampie after )
completion of all specified tests in the subgroup. Except as specified, all life

+taecetr and_naint taetr maacuramante inAcrludin Anawmatin amAd e*nrana fean 4 R 4 and
LoV THiuTPUV I VSO L HMITAOUITINT IV Oy |||\.|uu|u3 vyclu»lvu gty SLVIiray«< 19T - Fow, v G

4.8.5), 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 manufacturer. At the end of each group B and group C subgroup, end-point
measurements shall include visual inspection without magnification to assure
marking on each fiber optic source is legibie and compiete. Damage to marking
caused by mechanical fixturing or handling during test chall not be cause for lot

reJection. but devices so damaged shall be rejected or shall be individually

remarked prior to sh1pment End points toc be used for performance assessment
ehald be enlarmrtard Fmam arhla V
>0 10 )CI:\.DCU T U LGUIC v .

4&.6.6 Procedure for lots held more than 24 months. Sources which have passed

quaiity conformance inspection and nhave peen nelc by manufacturers or contractors
for a total time period {time held by manufacturer plus time held by contractors)
exceeding 24 months shall be reinspected by the manufacturer for all specified
group A inspection requirements prior to shipment (shipped devices shall have a
stamped quality conformance inspection date or a reinspection date less than 24
months old). In case of 1ot faflure during reinspection, the lot shall be
subjected to 100 percent inspection for all failed parameters and

characteristics. All sources that fail any of these tests shall be rejected.
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TABLE VI, Radfation levels.
T Radiation level !
| I
| T Teotal {ontzing | Neutron !
| Designation | dose | Fluepce !
! [ (RAD(s1)) 1/ | (N/CM€) 2/ |
i | | i
| ] 1 |
| M | 3 x 103 | 2 x 1012 [
| i i |
| D | 104 12 x 1012 |
| ] _ ] . |
| R ] 10° | 104¢ ]
i i ] i
| H | 106 ! 1012 |
| | ] 1
1/ Test in accordance with MIL-STD-750, method 10189,

2/ Test in accordance with MIL-STD-750, method 1C017.

4.6.9 Inspection of packaging. The sampling and inspection of the
preservation, packing and container marking shall pe in accordance with the
requirements of MIL-5-19491,

4.7 Methods of inspection and tests. Wnen performing any optic test on those
fiber optic socurces with fiber pigtails {see 3.1) cladding mode strippers shall be
used.

4.7.1 Peak optical wavelength., Optical source peak wavelength shall be
measured using a spectral radiometer. Measurement precision shall be better than
t]1 nanometer with wavelength traceability (accuracy) better than t0.] percent of
the peak wavelength (see 3.6.1).

4.7.2 Peak optical wavelength drift. ©Orift in optical source peak waveiength
shall be measured using the spectral radiometer of 4.7.1. VYalues for peak
wavelength shall be obtained at test temperatures of -46"C and +71°C,
respectively, for both sealing Yevel types A and B sources. Both peak wavelength
values measured shall meet the drift limits as specified {see 3.1 and 3.6.2).

4.7.3 Spectral width. The spectral width of the optical source output
radiation snai: be measured using the spectral radiometer of 4.7.1. The
wavelength difference between the plotted locations of the 50 percent of peak
optical power amplitude shall pe used as tne basis for this measurement (see
3.€.3).
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4.7.4 Radiant power. The radiant power shall be measured using procedure I,
ethod 6010 of MIL-STD-1678. A large area radiation detector, sensitive and
d AL L.-1‘1l

m
caiibrated throughout the spectral range of the source output radiation, sha
used so that the radiated energqy i1s detected (see 3.6.4).

L8 e LEL LEL 2€ S99 7.

[Py
ve

4,7.5 Optical power amplitude stability. Optical power amplitude stability
shall be measured using the instrument and method of 4.7.4. VYalues for the output
power (Pp) shall be taken at ambient test temperatures of -46°C and +71°C,
respectively, These measured output power values shall fall without the PO

d—dee eman ad I--n an
timits spec ed (see 3.1 and 3.6.5).

—~to
-h .
—te

4,7.6 Optical power angular distribution. The optical power angular
distribution (radiatjon pattern) shall be measured in accordance with procedure I,
method 6030 of MIL-STD-1678. The detector of 4.7.4 shall be used. The distance
between the radiation aperture and the detector sha11 be at least 50 times the
diameter of the detector active element. Cladding mode stripping shail be

employed on those fiber optic sources possessing a fiber pigtail (see 3.1). The

3 (3
numerical aperture (NA) of the radiation plot shall be calculated and shall not
exceed the limits as specified (see 3.1 and 3.6.6).

4,7,7 Forward voltage. Sources shall be tested in accordance with method 4011
of MIL-STD-750. The Jevels of forward test current and voltage and the continuous

or intermittent {duty cycie and rate) nature of the test current shaiil be as
specified {(see 3.1 and 3.6.7).

~—

4,7.8 Reverse current leakage Sources shall be tested in accordance with
method &40TE of MIL-STD-750. The acceptable range of reverse current (Ip) level
shall be as specified for the specified value of reverse voltage (VR) {see 3.1
and 3.6.8).

4.7.9 Breakdown voltaage. Sources shail be tested for breakdown voltage in
accordance with metnod 4021 of MIL-STD-750. The level of reverse current through
the device during the test shall be as specified {see 3.1 and 3.6.85).

4.7.10 Thermal resistance. Sources shall be tested for thermal resistance in
accordance with method 4081 of MIL-STD-750. The reference temperature shali be
+100°C for type A devices and +70°C for type B devices. The forward current

through the device during the test shall be as specified (see 3.1 and 3.6.10).

4.7.11 Pulse rise and fall times. Optical pulse rise and fall times shall be
measured at the pulse modulation rate as specified (see 3.1). An oscilloscope
shall be connected to the photodetector output to display the output pulse
waveform. The pulse time between the 10 percent and 90 percent maximum power
level of the pulise waveform shall be used to determine the rise and fall time
characteristics (see 3.6.11)}).

A 2 19 Comnmamiiames: wa T - .
4.7.12 Freguency response. The te for the fregquency response of
v si

st t
shall utfilize a variable frequenc ne wave signal generator, covering
frequency range as specified (see 3.1) to modulate the optical source. A
photodetector, sensitive and calibrated throughout the spectral bandwidth range of
the optical source, shall detect the optical output of the fiber optic source.

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. All
nontinearities in the test eguipment shall be normalized out of the measu
obtained. The frequency at this reduced signal level shall be the optica
cut-off frequency (see 3.6.12).

3

3 ot

rements
1 source
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4.7.13 Signal linearity. The optical source signal linearity shall be measured
using the Tnstrumentation of 4.7.12 with the addition of a spectrum analyzer
connected to the photodetector output. The frequency, fnput signal lTevel and
source bfas level to be utilized shall be as specified (see 3.1). The signal
generator shall modulate the source in accordance with the specification sheet and
the spectrum analyzer measure the fundamental and harmonic contents of the
photodetector output signal. The ratio of total signal harmonic power content to
signal fundamental power content shall be less than the acceptable level
specified. Signal linearity in dB shall be equal to 10 Yog ratio of the harmonic
to fundamental power levels measured (see 3.6.13).

4.8 Environmental and mechanical inspections.

4.8.1 Internal visual {precap) inspection. Sources shall be visually inspected
prior to Tinal capping 7n accordance with method 2073 of MIL-STD-750 (see 3,7.1).

4,8.2 Visual and mechanica) inspection., Sources shall be visually and
mechanically inspected in accordance with method 2071 of MIL-STD-750 (see 3.7.2).

4,.8.3 Physical dimensions. Sources shall be fnspected in accordance with
method 2056 of MIL-STD-750 for physical conformance with the requirements of this
specification. Critical dimensfons to be used in this inspection shall be as
specified (see 3.1 and 3.7.3).

4.8.4 High temperature (nonoperating) 1ife (LTPD). Optical sources shall be
testec in accordance with method 1032 of MIL-SID-750 to determine compliance with
the specified LTPD (see 6.6) for the nonoperating storage condition. Exposure
time and temperature shall be 24 hours at *+125 C {type A devices), and 24 hours at
+85°C (type B devices) for the screening test of table I; and 360 hours at +125 C
{type A devices) ancd 340 hours at *85°C (type B devices) for the group B quality
conformance test of table 1Ill (see 3.7.4).

4.8.5 Thermal shock (temperature cycling}. Sources shall be tested in
accordance with test condition A-1T method I07 of MIL-STD-202, except that the
lower test temperature shall be -46°C and the higher temperatures shall be +125 C
for type A devices, and +85 C for type B devices. Source mounting for the test
exposure shall be as specified {(see 3.1 and 3.7.5).

4,8.6 Constant acceleration. Sources shall be tested in accordance with method
2006 of MIL-STD-750. A centrifugal force of 20,000 gravity units (g) shall be
applied in the Yl orientation only (see 3.7.6).

4.8.7 Steady-state power burn-in. Sources shall be tested in accordance with
test condition B, method 1038 of MIL-STD-750. The source shall be operated at the
maxjmum rated forward bias current for 96 hours at temperatures of +100 C and
+70°C for type A and type B devices, respectively (see 3.7.7).

4,8.8 Hermetic seal (see 3,7.8).

4.8.8.1 Fine leak rate. Type A sources shall be tested in accordance with test
condition G or K, method 107! of MIL-STD-750. Type B source shall omit this test.

4.,8.8.72 Gross leak rate. Type A sources shagll be tested in accordance with
test condition B or C, method 1071 of MIL-STD-750. Type B 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,

4.8.9 Solderability, All sources shall be tested in accordance with method
2026 of MIC<STD-750 (see 3.7.9).

23
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1 s ces shall be tested in accordance with
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11 Steady -state operation 1ife {LTPD). When specified, sources shall be
in accordance witn method 1027 of MIL-STD-750. The source shall be

ated continuously at 100 percent of rated power output. The source mounting

arrangement for testing shall be as specified (see 3.1 and 3.7.11).

4.8.12 Intermittent operation life (LTPD). When specified, sources shall be
tested in accordance with method 1037 of MIL-STD-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 temperatur

(case or ambient) and the test mounting arrangement for the source shall be as
specified (see 3.1 and 3.7.12).

a
<

4.8.12 Decap internal visual design verification. Sources shall be tested in

accordance with method 2075 of MIL-SYD-750. Par;icu1ar attention shall be paid to
the pigtail/die attachment region supported by photographic documentation, for

these optical socurces with pigtalls [(see 3.1 and 3.7.13).

4.8.14 Bond stren?th Sources shall be tested in accordance with test condition
A mothanrn o) " CTN_76N (eaa T 7 14)Y
[a Y mc viru v _— e v Mk "W IV=TIT IV \2>2€<CT e i «a A=)

4.8.15 Thermal shock (olass strain). Type A sources shall be tested in
dCCUrUBﬁ - [ P g . = L anccro La T ocTR b B ol 0 Y

ce with test condition A, method 1056 of MIL-STD-750. Type B sources
shall be similarly tested but to a high temperature limit of +85 C. Distilled

water shall be used as the immersion fluid {(see 3.7.15),

4.8.16 Terminal strength. Sources shall be tested in accordance with method
2036 of MIL-STD-750. The applicable test conditions shall be as specified (see
3.1 and 3.7.16).

¢.8.17 Moisture resistance Sources shall be tested in accordance with method
1021 of MIL-STD-75C. The stated initial conditioning (lead-fatigue) test of
method 1021 shall be applied to the fiber pigtail and all electrical leads of the
source i{see 3.7.17).

4.8.18 Shock. Sources shall be tested in accordance with method 2016 of
MIL-STD-750. The source shall be subjected to shocks of 1,500 g's for durations
of 0.5 milliseconds eacn. Five shocks in each of the X1, Yl and 21 directions
shall be given (see 3.7.18).

4.8.19 Vibration, variable frequency., Sources shall be tested in accordance

with method 2056 ¢f MIL-5STD-750 (see 3.7.19).

4,8.20 Salt atmosphere (corrosion) Sources shall be tested in accordance with
method 1041 of MIL-STD-750 (see 3.7.20)

4.8,21 Steady-state operation life, When specified, sources shall be tested in
accordance with method 1026 of MIL-STD-750. The exposure time shall be 1,000
hours at the maximum rated temperature or as specified (see 3.1) Test mounting
arrangements shall be as specified {(see 3.1 and 3.7.21).

4.£.22Z Neutron irradiaticn Wnen specified (see 3.1}, sources shall be tested
in accordance with method iCL/7 of MIL-STD-750 {see 3.7.22)

4;§,23 Steady state total dose frradiation. When specified (see 3.1), sources
shall be tested in accordance with method 1019 of MIL-STD-750 (see 3.7.23).

4.8.24 Outgassing. When specified (see 3.1), the optical source ou t gss_
gharacteri stics sﬁal] be determined in accordance with ASTM test metho -
(

95- 77

see J./., 14}.
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4.9 wWorkmanship. The connectors and accessories shall be visually inspected to
verify that they meet the workmanship requirements of 3.10.

5. PACKAGING
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5.1 Packaging requirements.
accordance with MIL-S5-19491,

w)
w
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6. NOTES

(This section contains information of a general or explanatory nature that may
be helpful, but is not mandatory).

6.1 Intended use, Optical sources specified herein and in the specification
sheets are of the LED type and intended for use in general military fiber optic
appiications.

6.2 Acquisition requirements. Acquisition documents should specify the
following:

a. Title, number and date of this specification.

b. Issue of DODISS to be cited in the so?ic1t&t1or, and 1f required, the
specific issue of individual documents referenced {(see 2.1),

c. Part number.

d. Lead or pigtail fiber length, material, finish, if cther than that

specified, or when a choice 15 requ1red by the device appiication.

6.3 Qualification. With respect to products requiring gualification, awards

will be made on:y for products wh1ch are, at the time of award of contract,

gualified for inclusion in Qualified Products List QPL No., 24622 whether or not

such products have actually been so listed by that date. The attention of the

contractors is called to these regquirements, and manufacturers are urged to

arrange to have the products that they propose to offer to the Federal Government
tested for qualification in order that they may be eligible to be awarded

LT3 LTuU T ui YuarsrrLavivn i

contracts or purchase orders for the products covered by this specification. The
activity responsible for the qualified Products List is Naval Sea Systems Command,
SEA 5523, DOD Standardization Program and Documents Division, Washington, 0C
20362-5101; 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 qualif1cat10n tests must

be made 1in accordance with 3D- 6, "Provisions Governing Qualification"

6.4 Security of completed devices. Marked sources which have passed all
screening and quality conformance requirements should be retained in a secure area
prior to shipment or delivery. Source inventory should be controlled by type,

quantity, product assurance level, and transaction date. Provision should be made
for surveillance by Government representatives. This requiremen: applies to the

manufacturer and contractors.
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6.5 Cross-reference of classifications. Military specification MIL-S-24622
required a sealing Tevel desfgnator, a wavelength designator, and a pigtafil fiber
designator to be included as a portion of the military part number, This revision
of MIL-S-24622 removed these classification designators from the military part

£A11
number and redefined them as follows:

a. Sealing level type A and type B are assigned for hermetic and nonhermetic
devices, respectively.

b. Wavelength designations 08, 13, and 15 for wavelengths 820-910,
1250-1350, and 1400-1600, respectively, became wavelength class 1, class

2, and class 3.

C Pigtail fiber designation A for 50/125 micrometers step index fiber and B
for 50/125 micrometers graded index fiber became optical coupling style
Pl. Pigtail fiber designation C for 100/140 micrometers step index fiber

and D for 100/140 micrometers graded index fiber became optical coupling
style PZ2. Opticail coupiing styie T was created to ailow for
transistor-outliine metal can packages {TO-can).

A1l references to the classification of fiber optic sources should be provided 1in
the title of individual specification sheets and not the military part number.
Definfitions. Unless otherwise specified herein, the definition of terms

€.6

should Beé in accordance with IEEE STD-812-1984,

6.6.1 End points. End points are the parameters and limits specified which
j1d be met before and after the test exposure for optical source acceptance.
€.6.2 Lambda (x). 1 {s a symbol defined as LTPD per 1,000 hours. This symbol

is not to be confused with Ap, the peak wavelength.

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 tne signals fundamental frequency.

6.6.4 LTPD. LTPD (Yot tolerance percent defective) is a method used for
statistical sampling of parts being tested for qualification acceptance. LTPD has
the form of 2 series where the numerical value selected represents the minimum

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

6.6.5 Peak wavelenath (axp). The peak wavelength is the emission wavelength at
which the radiant Tntensity Is a maximum.

6.6.6 Pigtafl fiber. The pigtafl 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 Spectral bandwidth (s1). Given a plot of output radiant intensity versus
wavelength from the fiber pigtail, the spectral bandwidth is the waveiength
¢ifference betweer locations on the plot where the racdiant intensity is 50 percent
of tne peak emission wavelength intensity.
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6.7 Part or Identifving Number {PIN).
sources acquired to this specification fs
M
T
1
R
FiTitary

designator

(243
.
o

Subject term {key word) 1isting.

Fiber pigtail

na
"y

-

en [
[V

—

-emitt

e

gh diode)
Gptical performance requirements
S

ources

—i
(@]

-CAN

he PIN to be used f
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6.9 Changes from previous issue. Asterisks are not used in this revision to
identify changes with respect to the previous issue due to the extensiveness of

the changes.
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APPENDIX

STATISTICAL SAMPLING, LIFE TEST PROCEDURES
16. sCoPE
10.1 Scope. This appendix contains statistical sampling and life test
procedures used with fiber optic sources. This appendix is a managatory part of
the specification. The information contsined herein is intended for compliance.

20. APPLICABLE DOCUMENT

20.1 Government document.

20.1.1 Handbook. The following handbook forms a part of this appendix to the
extent specified herein, Unless otherwise specified, the issues of this document

shall be those listed in the issue of the Department of Defense Index of
Specifications and Standards and supplement thereto, cited in the solicitation.
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BK-53-1 - Guide for Attribute Lot Sampling Inspection and
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(Copies of the handbook required by contractors in connection with specific
acquisition functions should be obtained from the contracting activity or as
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30. GENERAL

30.1 Definitions. The followinc definitions shall apply for all statisticatl
sampling procedures:

a. LTPD series. The 1ot tolerance percent defective {(LTPD) series is
defined as the following decreasing series of LTPD or lambda (i)

values: 50, 30, 20, 15, 10, 7, 5, 3, 2, 1.5, 1, 0.7, 0.5, 0.3, 0.2,
0.15. G.1.

Veary V.=

Tightened inspection., Tightened inspection is defined as inspection

e m bk mmmad imsma bha mavete P TON Am TamhdAda wvalTun <n +ha | TDN camine 1 nAwaw
pEflUllllCU Ubllly Ltnc HT AL Lirv ur ramuvua Yya i1 uc L Lo LT v 2C1 T T ivwo
than that specified.

¢. Acceptance number {(c). The acceptance number is defined as an integer
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
acceptance number,

€. Lambde (1), Lambda i5 aefinecd as _TFD per 1,000 hours.
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30.2 Symbols. The following symbols shall apply for all statistical sampling
procedures: ’

b. 1 - Lambda

¢« d. r - Rejection number
e. n - Sample size
40. STATISTICAL SAMPLING PROCEDURES AND TABLE - LTPD METHOD
40.1 General, Statistical sampling shal1 be conducted using the LTPD method.
Tha ITDﬂ'_l-'ﬁ ernardfiad haomasn a ishla camrnls wuhirh nravidoe a
Pac IV uBE Liivu ﬂ) spELIl I CU nocroiin l) a UUUU!C )GHIPIIHB plﬂll I'lll\-ll pPivvyiuco <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 1f the
objective of the 1nspect1on 1s to determine that the proport1on defective 1in the

jot representeo is grea:er than the spec1r1e0 LTPD vaiue since the assurance for
that purpose is normally only 10 percent (see 6.3).

................ Ate {IEnm an ay

]
inspection 1ol or inspection sublots. {ror an exp

MIL-HDBK-H53, section 13.)

40.1.1 Selection of samp!es Samples shall be r
1

4G.1.1.1 ldentification of samples for aquality conformance tests. The
anrhnm_zed Government Quality Assurance renresentat‘lve may, at his option, mark or
authorize the marking of each sample to be subjected to quﬁlification or quality
conformance inspection in order to distinguish these units from those not intended

for Government conformance inspection., This additional marking shall in no way

interfere with or obscure the marking required (see 3.9).

40.1.2 Ffailures. Failure of a unit for one or more tests of a subgroup shall
be charged as a single failure.

AN 2 C2 =Y o h RPY PR I IO Y ) P SN E a4
U, C 2iNnygie~-i10L sampiing mecwnod. Qual’ty Conrormance ]nSpELL)U" 1 i

{sample sizes and number of observed defectives) shall be accumulated f
single inspection lot to demonstrate conformance to the individual subgroup
criteria.

m

40.2.1 Sample size, The sample sfize for each subgroup shall be determined from
table YI and shal]l meet the specified LTPD or lambda. The manuacturer may, at his
option, select a samplie size greater than that required; however, the number of
failures permitted shall not exceed the acceptance number associated with the
required sample size in table VI,

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 {5 less than or equal to the preselected acceptance number, the
lot shall be accepted. If the observed number of defectives exceeds the
preselected acceptance number. an additional sample may be chosen such that the

totail sample complles with 40.2.3.

40.2.2 Acceptance procedure., For the first sampling, an acceptance number

29
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40.2.3 Additional sample. The manufacturer may add an additional quantity to
the {nitfal 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

ced2a [inmnd¢tdia)l and added samnlec) chall he determined hv a new arrnntan(‘n number
21 4T riirsiand GHU GQUUTU SawpicTog Sl s U Ve Hew QLT

selected from table VI.

40.2.4 Multip
contains more tha
shall be used for al
number shall be that one associated with the largest sample si
appropriate LTPD column which is less than or equal to the sam

nen & subgroup
for a subgroup
I, the acceptance
e
1

cri i
one acceptance criter1on, the entire samp

1 criteri@ within the subgroup. 1In tabl
in the

40.2.5 One-hundred percent inspection. Inspection of 100 percent of the lot
shall be allowed, at the option of the manufacturer for any or all subgroups other
than those which are considered “destructive.” The maximum observed percent
defective for the inspection 1ot shall not exceed the specified LTPD or 1 value.

~n o d i e &l & £.21 i oA e ek a1 [Py Emmam Shas Tae
vevices tnadat 17411 any téest sSnait be removed from the 10t.

40.2.6 Disposition of failed lot. A lot that fails quality conformance
inspection may, at the option of the manufacturer be screened for defectives or
reworked and resubmitted for reinspection (see 4.6.3).

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 snall be considered nondestructive. [f a jot is made up of a collection
of sublots, each sublot shall pass all applicable electrical and optical end
points as specified.

—

50.2 Selection of samples. Samples for 1ife tests shall be selected at random
from the inspection lot {see 40.1.1). The sample size for a 1,000 hour test shal)
be chosen by the manufacturer from table Y! from the column under the specified

Tha arran number shall be the gne associated with the particular sample
IIIC ﬂbbt))hull\.c numpcr 21014Q 1 1 v SRR =4 Viic QaJwveL 111G vD U w1oLar vile pPLT iU u SQup O

si’e chosen.

50.3 Fajlures. Each source which exceeds one or more of the end-point limits
specified for 1ife test at any specified or other reading interval shall be
considered 2 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 asseriarnd with the

last measurement time that the device was observed to be w1thin the specified
end-point limits., If the sample fails, the test may be terminated at the

diecrratinon nf tha m
G aWi Cel Vil o LR o

[}
(a4
S
D
3

50.4 Life-test time and samp?e size. Whenever a lambda (A) is specified, the
YT a £, a2t 2T oYY n T AR L= == Todad =11 Neomrman = YVTod oo oaee=m e«ha 1 NANN
1rJT7T€e~-17€sST T1me Snaii Deée 1,Uuu hours Initiéaily. Once & 1ot has pu;)cu Ll 41 ,VuUu
hour test, life tests with minimums of 340 hours and maximums of 2,000 hours may
be initiated fcr new lots provided that 180 days have not elasped since a 1,000
nour 1ife test on the same sealing levels A or B on the same structurally

identical group {(see 4.2.3.1.2) 1f 180 dave have alacned the new lot chall o
rdentica group (see 4.c.3.1. <) 7 18U days have elasped, the new 101 shal! p

¢ 1,00C hour 1ife test. The sample size for a2 life-test time other than 1,000
nours snall be cnesen according to the relationsnip of inverse proportionality
between test time anc 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 sample size associated with the same 1,000
test, had it been naanrmnd The 1ot shall be accented if the number of fai

Se 2%y RCU TS VRN LvepeeU VL TuWw

at the end of the test period does not exceed the acceptance number,

ases
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90.5 Procedure to be used if number of observed failures exceeds the acceptance
number. “In the event that the number of fTailures observed on [ife test exceeds
the acceptance number, the manufacturer shall choose one of the following
optfons: (1) discontinued the life test, screen or rework and resubmit in
accordance with 40.2.6, {(2) add additional samples in accordance with 50.5.1, or
(3) extend the test time to 1,000 hours in accordance with 50.5.2, 1f a test time
Jess than 1,000 hours was originaily chosen. Only one of these options shall be
used for @ given submission, and this option shall be used only once.

50.5.1 Additional samples. When this option fs chosen, a new total sample size
(initial pTus added] shall be chosen by the manufacturer from table YI from the

Arnlumn undar +the enari{ifi{ad A nuantitv nf additinnal unite cufficient to
CouMn UnRCer Tng SpeCivied A, A Quantilty o7V acditlwona; untts LT TLerent =

increase the sample to the newly chosen total sample sfze shall be selected from
the lot. A new acceptance number shall be determined and shall be the one

acecenriatod with +tha naw +at21 eamnla civn rihnenmn Tha addaoad camnla chall ha
MIIVEIU VO wi Wit XA RS I"cw “vY La )ﬂ"lv 1< D1 4T WiV OCT Il o LIN XA =4 QUUCTWY JﬂlUP 1< PG T LA S
subjected to the same life-test conditions and time period as the initial sample.
1f the total observed number of defectives (initial plus added) does not exceed
bha ammnntanrn nitmhnaes fawvm Sha ¢atal 2amn)a *thn YTnet ehall ha arcantaoad 1F ¢tha

Lo ﬂ\.\.:y\-ﬂll\-" LRV R — ] LI ] LI “Vsall )ﬂlllylc' il T L E LA I L AS A AN A a 1 - T
observed number of defectives exceeds this acceptance number, the lot shall not be
accepted but may be resubmitted {(see 40.2.6).

50.5.2 Extension of life-test period. If a life test time period less than
1,000 hours 1s peing used and the number of failures observed in the initial
sampie exceeds the acceptance number, the manufacturer may, in Jieu of addition
additiona)l samples, choose to extend the test time of the entire initial sample to
1,000 hours and determine a new acceptance number from table YI. 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 intervel. If the observed number of
aefectives at [,000 hours does not exceed the new acceptance number, the lot shall
be accepted. If the observed number of defectives exceeds this acceptance number,
the lot shall not be accepted, but may be resubmitted (see 40.2.6).

50.5.3 Fajlure of life test. If a Jot fails to meet life-test requirements
{including resubmission in accordance with 40.2.6, 1f elected) such that it is
eliminated or withdrawn from further quality conformance inspection consideration,
then a 1,000-hour life test shall be required for the failed subgroup until three
successive lots have passed. If group B or C (table III or IV) does not require
1,000-hour testing, then the specified life test, if other than 1,000 hours, shall

be required for three successive lots,
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