
MILITARY SPECIFICATION

SOURCES, LEO, FIBER O~TIC,
GENERAL SPECIFICATION FOR ( ME TR I C )

T h i s Sp e c i f i c a t i o n I S a p p r o v e d f o r u s e b y a l l llepart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. T h i s s p e c i f i c a t i o n e s t a b l i s h e s t h e g e n e r a l r e q u i r e m e n t s for light
emittin~de [LED] fiber optic sources. These optical sources contain integrally
attached pigtail fibers (see 6.5) for coupling the source optical power ~nto the
fiber optic link. Pigtail fibers specified herein are mechanically an4 optically
compatible wtth the fibers specified in DOO-C-65045.

1.2 Classification. Optical sources are classified into two product assurance
seal$ng levels designated A and B. Sealing level A (QLA) parts are hermetically
sealed sources which have undergone and passed kOO percent screening tests. Seal ing
level B (QL8) parts are nonherrnetically 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 deta{l specification, and an assigned dash
number as shown in tables 1, 11, and 111, and in the associated detail specification.

24622/l-

1
I i

i ~ j I I
RI Iltary metric Detal 1 speclt lcatlon Xealing leveT

tiestgnator
wavelength Pigtail_

number designator designator fiber
(table I) (table 11) designator

(table 111)

TABLE 1. Sealing level designator.

1 Symbol I Seal ing level 1
I I I
i A I Ful lY hermet}c I

B I Nonhermetic I
I I

TABLE 11. Wavelength designator.

I Symbol I Wavelength of operation fn nanometers I
t I I
i~ 820-916 I

13 1250-1350 I
i 15 1400-1600 I
I / I

l B e n e f i c i a l c omm e n t s [ r e c omm e n d a t i o n s , a d d i t i o n s . d e l e t i o n s } a n d a n y P e r t i n e n t d a t a \
I wh i c h may be of use in improving th~s document should be addressed to: tdavalSea
lSystems Command (SEA 5523),.000 Standardization Program and Oocuments Ojvision,
10epartment of the Navy, Washington,

I
OC 20362 by ustng the self-addressed I

lStandardization Document Improvement Proposal (DO Form 1426) appearing at the end !

I
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TABLE 111. Pigtail fiber d e s i g n a t o r .

I - - - - $mo 1 Co r e / c l a d d i n g d i a me t e r ( u r n ) I Core index i
I I I I
I I

p r o f i l e
1

1P ! 5 0 / 1 2 5 S t e p /
I 5 0 / 1 2 5 I G r a d e d

/ : ’ 1 100/140 I S t e p
1 0 I 1 0 9 / 1 4 9 1 Graded
I I I.—

For example p a r t n l J r n t ) e rD2 4 6 2 2 / 1 - A0 8 Ei d e n t i f i e s a g l a s s p i g t a f l e d type, LEO fiber
optic source that is fully hermetic, operating at a wavelength within the 82O-91O
nanometers range and using a graded index core f i b e r w i t h c o r e / c l a d d i n g d i a me t e r s
o f 5 0 / 1 2 5 m i c r ome t e r s r e s p e c t i v e l y .

7-. APPLICABLE DOCUMENTS

2 . 1 Go v e r nme n t d o c ume n t s .

2 . 1 . 1 Go v e r nme n t s p e c i f i c a t i o n s a n d s t a n d a r d s . Un l e s s o t h e r w i s e s p e c i f i e d , t h e
f o l l ow i n g s p e c i f i c a t i o n s a n d t d d f t h e i s s u e l i s t e d i n t h a t i s s u e o f t h e

D e p a r t me n t o f D e f e n s e I n d e x O; ? ~ e t { f ; c ~ t i o n s a n d S t a n d a r d s ( OOD I SS ) s p e c i f i e d in t h e
solicitation, f o r m a part of this specification to the extent specified h e r e i n .

SPEC I F I CAT I ONS

YILITARY

N I L - S - 1 9 4 9 1 - S e m i c o n d u c t o r D e v i c e s , P a c k a g i n g o f .
DOD - S - 2 4 6 2 2 / l - So u r c e s , L ED , F i b e r Op t i c , 8 2 0 - 9 1 0 N a n ome t e r s W a v e l e n g t h

Range, Glass pigtailed T y p e .

STANDARDS

M I L I TARY

M I L - STD - 1 0 4 -
M I L - STD - 1 2 9 -
M I L - s T i l - 2 0 2 -
M I L - STD ’ - 4 5 4 -
M I L - STD - 7 5 0 -
M I ~ - 5 T ~ - 8 f 3 9 .
0 0 0 - s TD - 1 6 7 8 -
M I L - STD - 4 5 6 6 2 -

L i m i t s f o r E l e c t r i c a l I n s u l a t o r Co l o r .
M a r k i n g f o r Sh i pme n t a n d S t o r a g e .
T e s t M e t h o d s f o r E l e c t r o n i c a n d E l e c t r i c a l Comp o n e n t P a r t s .
S t a n d a r d G e n e r a l R e q u i r e me n t s f o r E l e c t r o n i c E q u i pme n t .
T e s t M e t h o d s f o r S e m i c o n d u c t o r O e v i c e s .
D i s s i m i l a r M e t a l s .
F i b e r Op t i c T e s t M e t h o d s a n d I n s t r ume n t a t i o n .
C a l i b r a t i o n S y s t e ms R e q u i r e me n t s .

( Co p i e s o f s p e c i f i c a t i o n s , s t a n d a r d s , d r a w i n g s , a n d p u b l i c a t i o n s r e q u i r e d b y
ma n u f a c t u r e r s i n c o n n e c t i o n w i t h s p e c i f i c a c q u i s i t i o n f u n c t i o n s s h o u l d b e o b t a i n e d
f r om t h e c o n t r a c t i n g a c t i v i t y o r a s d i r e c t e d b y t h e c o n t r a c t i n g o f f i c e r . )

2 . 1 . 2 O r d e r o f p r e c e d e n c e . I n t h e e v e n t o f a c o n f l i c t b e t we e n t h e t e x t o f t h i s
s p e c i f i c a t i o n a n d t h e r e f e r e n c e s c i t e d h e r e i n ,
t a k e p r e c e d e n c e .

t h e t e x t o f t h i s s p e c i f i c a t i o n s h a l l

3 . REQU I RE t i ENTS

3 . 1 A s s o c i a t e d d e t a i l s p e c i f i c a t i o n s . I n d i v i d u a l o p t i c a l s o u r c e r e q u i r e me n t s
s h a l l b e a s s p e c i f i e d h e r e i n a n d
s p e c i f i c a t i o n ,

i n a c c o r d a n c e w i t h t h e a p p l i c a b l e a s s o c i a t e d d e t a i l
In t h e e v e n t o f c o n f l i c t b e t we e n r e q u i r e me n t s o f t h i s s p e c i f i c a t i o n

a n d t h e a s s o c i a t e d d e t a i l s p e c i f i c a t i o n , t h e l a t t e r s h a l l 9 o v e r n .

3 . 2 Qu a l i f i c a t i o n . F i b e r o p t i c s o u r c e s f u r n i s h e d u n d e r t h i s s p e c i f i c a t i o n s h a l l
b e p r o d u c t s wh i c h a r e q u a l i f i e d f o r l i s t i n g o n t h e a p p l i c a b l e q u a l i f i e d p r o d u c t s l i s t
a t t h e t i me s e t f o r o p e n i n g o f b i d s ( s e e 4 . 4 ) .
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3.3 Materials.

3.3.1 General requirements. Tne optical source shall be constructed of material
as sDecif~ed herein or in the soecffication sheet. External metallic material shall
be p~ated or treated to resist Corrosion in accordance with !41L-STD-889 for
Dissimilar 14etals and shall be non-nutrient to fungus fn accordance with requirement
4 of r41L-sTD-454. Organic materials used in source construction shall not g!ve off
toxfc, corros~ve, or explosive fumes when tested to conditions specified herein.
Material used s$all have QO adverse effect on the health of personnel when used for
its intended purpose. Contractor shall submit a certificate of compliance with the
sqecifted material requirements.

3 . 3 . 2 ~aii f i b e r s . Pfgtails shall be optical glass ffbers as speciffed (See
3.1).

—

3.3.3 Recovered materials. Unless otherwise specffied herein, all material
incorporated in the products covered by this specff~cation shall be new and shall be
fabricated usin ~ material s produced fqom recovered m~~:r~:;: $ 0 t h e ma x i mum e ? t e n $
practicable wit out jeopard}zlng the >ntended use. recovered .aaterlals
means materials which have been collected or recovered from solid waste and re-
processed 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.

3.4 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 a single pigtail fiber
inte~rally attached to the LEO. 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 supDly power and
modulation for proper source operation, and shall provide optical power through the
pigtail fiber to the external optical circuft. Source mounting characteristics and
thermal control features, when required, shall be as specified (see 3.1). Source

o

lead-in conductors shall be composed of materials and of aimertsions aoequdte for
their specified maximum current carrying capacity.

3.5 Performance. Optical, electrical,
herein,

and electro-optical requirements specified
and as spectfied (see 3.1) shall be used to determine acceptance or rejectiop

for sources subjected to the test method exposures of section 4.7.3. End Point
parameters (see 6.5) are listed with requirement and test paragraphs specified in
table IV.

3.5.1 optical.

3.5.1.1 peak optical wavelength. Mhen tested in accordance with 4.7.2.1, the
source optical peak em!ssion wave~ength (see 6.5) shall be as specified (see 3.1).

3.5.1.1.1 peak wavelength drift. Ilhen tested in accordance with 4.7.2.2, the
source peak emission wavelength d r i f t 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. bfhen tested in accordance with 4.7.2.3, the
spectral bandwidth [see 6 5) and bandwfdth tolerance abOIJt the peak emission
wavelength shall be as sp;cified ( S e e 3 . 1 ) .

3.5.1.2 Power output.

3.5.1.2.1 f)ptical power amplitude. 14hen tested in accordance with 4.7.2.4, the
source optical output power ampiitude (see 6.5), as coupled out OF t h e f i b e r p i g t a i l ,
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). !fhen teste4 in
accordance with 4.?./.0, t he radtatlon patt l~rn shall oe as specltled {see 3.1).

3
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3.5.2 E l e c t r i c a l .

3.5.2.1 F o r wa r d v o l t a g e . Wh e n s p e c i f i e d , s o u r c e f o r wa r d v o l t a g e levels shall be o

t e s t e d i n a c c o r d a n c e W i t h 4.7.2.7. T h e a c c e p t a b l e l e v e l a n d v a r i a t i o n i n f o r wa r d
v o l t a g e s h a l l b e a s s p e c i f i e d ( s e e 3 . 1 ) .

3.5.?.2 Reverse current leakage. lihen specified, source reverse current leakage
I?vel shall be tested in accordance w i t h 4 . 7 . 2 . 9 . T h e a c c e p t a b l e l e v e l a n d v a r i a t i o n
o f r e v e r s ~ l e a k a g e c u r r e n t s h a l l b e a s s p e c i f i e d ( s e e 3 . 1 ) .

3.5.2.3 B r e a k d own v o l t a g e . Wh e n s p e c i f i e d , s o u r c e b r e a k d own v o l t a g e l e v e l s h a l l
b e t e s t e d i n a c c o r d a n c e w i t h 4 . 7 . 2 . 9 . T h e a c c e p t a b l e b r e a k d own v o l t a g e s h a l l b e a s
s p e c i f i e d ( s e e 3 . 1 ) .

3.5.2.4 The~rn~l resi.,jt~nce. when s p e c i f i e d ,
b e t e s t e d i n a c c o r d a n c e w i t h 4 . 7 . 2 . 1 0 .

s o u r c e t h e r ma l r e s i s t a n c e l e v e l s h a l l
A c c e p t a b l e l e v e l a n d l e v e l v a r i a t i o n f o r

s o u r c e t h e r ma l r e s i s t a n c e s h a l l b e a s s p e c i f i e d (See 3.1).

3 . 5 . 3 E l e c t r o - o p t i c a l .

3 . 5 . 3 . 1 Pu l s e r i s e a n d f a l l t i me s . Wh e n t e s t e d i n a c c o r d a n c e w i t h 4 . 7 . ’ 2 . 1 1 , t h e
ma x i mum a c c e o t a b l e r i s e a n d t I I t i me s f o r t h e o p t i c a l p u l s e s r a d i a t e d f r om t h e
p i g t a i l f i b e r s h a l l b e a s s p e ; i f e d ( s e e 3 . 1 ) .

3 . 5 . 3 . 2 F r e q u e n c y r e s p o n s e . Wh e n t e s t e d i n a c c o r d a n c e w i t h 4 . 7 . 2 . 1 2 , t h e
: - e q u e n c y r e p o n s e o f t h e p i g t a i l r a d i a t e d o p t i c a l s i g n a l s s h a l l be as s p e c i f i e d ( s e e
‘ . 1 ) .

3.5.3.3 S i g n a l l i n e a r i t y . Wh e n t e s t e d i n a c c o r d a n c e w i t h 4 . 7 . 2 . 1 3 , t h e l i n e a r i t y
( L ) o f t h e s o u r c e o p t i c a l
l e s s t h a n

s i g n a l s , a s r a d i a t e d b y t h e p i g t a i l f i b e r , s h a l l c o n t a i n
- 3 0 d 8 o f t o t a l h a r mo n i c s i g n a l c omp o n e n t s a s c omp a r e d t o t h e f u n d a me n t a l

s i q n a l c a r r i e r .

3 . 6 E n v i r o nme n t a l a n d me c h a n i c a l r e q u i r e me n t s .
o

3 . 6 . 1 V i s u a l a n d me c h a n i c a l i n s p e c t i o n . Wh e n t e s t e d i n a c c o r d a n c e w i t h 4 . 7 . 1 . 1 ,
t h e source s h a l l me e t h e l o t t o l e r a n c e D e r c e n t d e f e c t i v e ( L TPD ) ( s e e 6 . 6 )
r e q u i r e me n t s p e c i f i e d i n t a b l e s V a n d VIj.

3 . 6 . 2 p h y s i c a l d i me n s i o n s . Wh e n t e s t e d i n a c c o r d a n c e w i t h 4 . 7 . 1 . 2 , t h e s o u r c e
s h a l l me e t t h e L TPD r e q u i r e me n t s p e c i f i e d i n t a b l e V I I .

3 . 6 . 3 H i g h t e mp e r a t u r e ( n o n o p e r a t i n g ) l i f e ( L TPD ) . When t e s t e d in a c c o r d a n c e w i t h
4 , 7 . 3 . 2 ; t h e v i s u a l i n s p e c t i o n o f 4 . 7 . 1 . 1 t h e L TPD r e q u i r e me n t o f t a b l e VI, a n d the
e n d - p o i n t p a r a me t e r s a n d p a r a me t e r l i m i t s ’ a s s p e c i f i e d ( s e e 3 . 1 ) s h a l l b e me t .

3 . 6 . 4 T h e r ma l s h o c k ( t e mp e r a t u r e c y c l i n g ) . Wh e n t e s t e d i n a c c o r d a n c e w i t h
4 . 7 . 3 . 3 , t h e r e s h a l l b e n o v i s i b l e e v i d e n c e o f s o u r c e ma r k i n g i mp a i r me n t o r o t h e r
d a ma g e . T h e L TPD r e q u i r e me n t o f t a b l e V I a n d t h e e n d - p o i n t p a r a me t e r s a n d p a r a me t e r
l i m i t s a s s p e c i f i e d ( s e e 3 . 1 ) s h a l l b e me t .

3 . 6 . 5 Co n s t a n t a c c e l e r a t i o n . Wh e n t e s t e d i n a c c o r d a n c e w i t h 4 . 7 . 3 . 4 , the source
s h a l l me e t t h e TP D r e q u i r e m f i t o f t a b l e VII a n d t h e e n d - p o i n t p a r a me t e r s a n d
p a r a me t e r l i m i t s a s s p e c i f i e d [ s e e 3 . 1 ) .

I 3 . 6 . 6 S t e a d y - s t a t e r e v e r s e b i a s b u r n - i n . Wh e n t e s t e d i n a c c o r d a n c e w i t h 4 . 7 , 3 . 5 ,
t h e s o u r c e s h a l l me e t t h e r e v e r s e c u r r e n t r e q u i r e me n t a n d o p t i c a l p a r a me t e r s a n d
l i m i t s a s s p e c i f i e d ( s e e 3 . 1 ) .

I
3 . 6 . 7 S t e a d y - s t a t e p owe r b u r n - i n . Wh e n t e s t e d i n a c c o r d a n c e w i t h 4 . 7 . 3 . 6 , t h e

s o u r c e s h a l l me e t t h e ~ n d - p o i n t p a r a me t e r s a n d p a r a me t e r , l i m i t s n o t e d i n t a b l e IV a n d
a s s p e c i f i e d ( s e e 3 . 1 ) .

3 . 6 . ! 3 H e r me t i c s e a l . Wh e n t e s t e d i n a c c o r d a n c e w i t h 4 . 7 . 3 . 7 , t h e s o u r c e s h a l l
me e t t h e T ? D r e q u i r e me n t s of tables V I and VII a n d s h a l l n o t e x c e e d t h e l e a k a g e
r a t e s as s ~ e c i f i e d ( s e e 3 , 1 ) .

o
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3.6.9 Solderability. I/hen tested in accordance with 4.7.3.8, the source’s
electrical leads shall meet the solderabjlity crfteria stated in method 2i38 of
MIL-STC)-2(J2, and meet the LTPD requirement specified in ?,a$le Vi.

3.6.10 Resistance to solvents. When tested in accordance with 4.J.3.9. the
source’s identification marking shall remain legible and intact. The LT?3
requirement specified in table VI shall be met.

3.6.11 Steady-state operation life {LTPD). Mhen tested in accordance with
4.7.3.10, iPD
lfmfts as sp~cifieds!~~~ ]!l)’!ha!l ;e me~~

the end-point parameters and parameter

3.6.12 Intermittent operation life (LTPD). Hhen tested in accordance with
4.7.3.11, the PD specified in table and the end-point parameters an4 parame:?r
liatits as specified (see 3.1) shall be met.

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

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

3.6.15 Thermal shock (glass strain). l&hen tested in accordance with 4.7.3.14, the
source sha)l meet the LTPO 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 loads to be applled 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 shall be met.

3.6.16.1 Tension. Terminal tensile strengtn shall be tested in accordance with

4.7.3.15.1. ~ n i mum a c c e p t a b l e t e n s i l e l o a d a n d t h e d u r a t i o n o f a p p l i c a t i o n of
this load shall be as specified (see 3.1).

3.6.16.2 Torque. Terminal torque strength shall be tested in accordanc~ with
4.7.3.15.2. T he minimum acceptable torque load and the duration of application of
this load shall be as specified (see 3.1).

3.6.17 Moisture resistance. When tested in accordance with 4.7.3.15, the source
shall meet th TP D requirement of table VII and the end-point parameter and
parameter Ifm;ts as specified (see 3.1).

3.6.18 Shock. When tested in accordance with 4.7.3.17, t4e source shall meet the
LTPD requi~;t 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.?.3.19,
the source-~h=~i meet the LTPD requirements specified in table VII and the end-point
parameters and parameter limits as specified (see 3.1).

3.6.20 Salt atmosphere [corrosion). When tested in accordance with 4.7.3.lq, the
source shall not exhibit il leglbl e markings, flaking or pitting of the finish or
corrosion that would interfere with the use of the device. The LTPO requirement
specified in table VII shall be met.

3.6.21 Steady-state operation life. Ifhen tested in accordance with 4.1.3.20, the
source shaTl meet the lambd a requirement specified in table VII and t h e end-point
values as specified (see 3.1].

3.6.22 i n t e r m i t t e n t o p e r a t i o n l i f e . Wh e n t e s t e d in accordance with 4.7.3.21, the
source shall meet the lambd a requirement specified in table VII and the Qnd-point
values as specified (see 3.1).

3.7 Mass. Optical source mass shall be as specified (see 3.1).
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3 . 8 Co l o r , Op t i c a l s o u r c e p a c k a g e c o l o r stall
selecte~l} b e i I a c c o r d a n c e w i t h M I L - STD - 1 0 4 .

5 e ?S s p e c i f i e d ( s e e 3 . 1 ) . Co l o r s

●
3 . 9 M a r k i n

+ “
~ a r k i n g s i z e , c o l o r a n d p r e s e r v a t i o n s h a l l b e in accordance with

.

M I L - ST ! ) - l 9 a n d a s s p e c i f i e d ( s e e 3 . 1 ) . So u r c e e l e c t r i c a l p o l a r i t y s h a l l b e ma r k e d a s
s o e c i f i e d ( s e e 3 . 1 ) .

3 . 9 . 1 M a r k i n g o n e a c h s o u r c e . T h e f o l l ow i n g n a r k i n g s h a l l b e legible o n each
o p t i c a l s o u r c e a t t h e t i me o f s h i pme n t :

a. ‘ o l a r i t y i d e n t i f i c a t i o n .
5 . M i l i t a r y p a r t n umb e r .
c . M a n u f a c t u r e r ’ s d e s i g n a t i n g s y mb o l ,

3 . 9 . 2 M a r k i n g l e g i b i l i t y . M a r k i n g s h a l l r e ma i n l e g i b l e a f t e r a l l t e s t s . Oamage to
ma r k i n g o t i d e l l v e r a b l e s o u r c e t e s t s a mp l e s c a u s e d b y me c h a n i c a l f i x t u r i n g i n g r o u p s B
a n d C ‘ n o n d e s t r u c t i v e t e s t s s h a l l n o t b e c a u s e f o r l o t r e . i e c t f o n , b u t d e v i c e s w i t h
d a ma g e d ma r k i n g s h a l l b e r e ma r k e d t o i n s u r e l e g i b i l i t y P r i o r t o s h i pme n t .

3 . 1 0 Wo r k ma f l s h i . Op t i c a l s o u r c e s s h a l l b e ma n u f a c t u r e d a n d p r o c e s s e d i n
a c c o r d a n c e w i t h g o } d d e s i g n a n d s o u n d e n g i n e e r i n g p r a c t i c e a n d t o t h e r e q u i r e me n t s o f
t h i s s p e c i f i c a t i o n . T h e e x t e r n a l s u r f a c e o f t h e s o u r c e p a c k a g e , h e a d e r o r f l a n g e
s h a l l b e f i n i s h e d a n d n o t h a v e a n y d e p r e s s i o n o r c a v i t y , u n l e s s i t iS part O f the
o r i g i n a l d e s i g n . Bu r r s a n d s h a r p e d g e s on t h e e x t e r n a l p a c k a g e a n d l e a d s s h a l l b e
r e mo v e d . E x t e r n a l p a r t s , e l e me n t s o r c o a t i n g s s h a l l n o t b e b l i s t e r e d , c r a c k e d ,
s o f t e n e d o r e x h i b i t d e f e c t s t h a t a d v e r s e l y a f f e c t t h e s t o r a g e , o p e r a t i o n o r
e n v i r o nme n t a l c a p a b i l i t i e s o f t h e s e o p t i c a l s o u r c e s .

4. QUAL I TY ASSURANCE PROV I S I ONS

4 , 1 R e s p o n s i b i l i t y f o r i n s p e c t i o n . Un l e s s o t h e r w i s e s p e c i f i e d i n t h e c o n t r a c t o r
p u r c h a s = ~ e c o n t r a c t o r i s r e s p o n s i b l e f o r t h e p e r f o r ma n c e o f a l l i n s p e c t i o n
r e q u i r e me n t s .3s specified Fle?ein. C“t.a”t ~~ ~~h~rwise specified in the contract o r
p u r c h a s e o r d e r , t h e c o n t r a c t o r ma y ; ; ; ’ ; { s own o r a n y o t h e r f a c i l i t i e s s u i t a b i e f o r
t h e p e r f o r ma n c e ~ f t h e i n s p e c t i o n r e q u i r e me n t s s p e c i f f e d h e r e i n , u n l e s s d i s a p p r o v e d b y
t h e Go v e r nme n t . T h e Go v e r nme n t r e s e r v e s t h e r i g h t t o p e r f o r m a n y o f t h e i n s p e c t i o n s o
s e t f o r t h i n t h e s p e c i f i c a t i o n wh e r e s u c h i n s p e c t i o n s a r e d e e me d n e c e s s a r y t o a s s u r e
s u p p l i e s a n d s e r v i c e s c o n f o r m t o p r e s c r i b e d r e q u i r e me n t s .

4 . 1 . 1 T e s t e q u i pme n t a n d i n s p e c t i o n f a c i l i t i e s . T e s t a n d me a s u r i n g e q u i pme n t a n d
i n s p e c t i o n f a c i l “I t l e s o f s u f f i c i e n t a c c u r a c y , q u a l i t y , a n d q u a n t i t y t o p e r m i t p e r f o r -

ma n c e o f t h e r e q u i r e d i n s p e c t i o n s h a l l b e e s t a b l i s h e d a n d ma i n t a i n e d b y t h e c o n t r a c -
t o r . T h e e s t a b l i s hme n t a n d ma i n t e n a n c e o f a c a l i b r a t i o n s y s t e m t c c o n t r o l t h e
a c c u r a c y o f t h e me a s u r i n g a n d t e s t e q u i pme n t s h a l l b e i n a c c o r d a n c e w i t h
M I L - ST 9 - 4 5 6 5 2 . F i b e r o p t i c t e s t me t h o d s a n d i n s t r ume n t a t i o n , wh e n s p e c i f i e d , s h a l l b e
i n a c c o r d a n c e w i t h 0 0D - STO - 1 6 7 8 .

4 . 2 C l a s s i f i c a t i o n . T h e i n s p e c t i o n r e q u i r e me n t s o f o p t i c a l s o u r c e s Sh a ? l b e
Ows :

a . Qu a l i f i c a t i o n i n s p e c t i o n ( s e e 4 . 4 ) .
b . Qu a l i t y c o n f o r ma n c e i n s p e c t i o n ( s e e 4 . 5 ) .

4 . 3 I n s p e c t i o n c o n d i t i o n s . Un l e s s o t h e r w i s e s p e c i f i e d ,
a c c o r d a n c e w i t h

a l l i n s p e c t i o n s s h a l l b e i n
M I L - - m

4 . 3 . 1 F o r ma t i o n o f i n s p e c t i o n l o t s . So u r c e s t o b e q u a l i f i e d s h a l l b e a s s e mb l e d
i n t o a n i 7 i e n t ~ t l a i YT Z ” i n s p e c t i o n l o t o r c o l l e c t i o n o f i n s p e c t i o n s u b l e t s .
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4.3.1.1 Inspection lot. T h e t o t a l n umb e r of sources that the manufacturer submits
at any one time for qualification or quality conformance inspection shall constitute
an inspection lot. The inspection lot is submitted to determfne compliance with the
requirements of the detail specification. Each inspection lot shall consist of
sources of a single type or may consist of a collection of sublets of structurally
i d e n t f c a l s o u r c e s ( s e e d . s . ~ , 1 . z ] Co f l t a f n e d o n a s i n g l e d e t a f l s edification

Kmanufactured on the saute production line within a single plant t rough final seal b y
the same production technique and to the same source design wfth the same material
requirements within the same 6 - we e k period. Lot identification shall be maintained
from the time the lot iS assembled tO the time it is accepted or rej~cted.

4 . 3 . 1 . 1 . 1 I n s p e c t i o n s u b l e t . An i n s p e c t i o n s u b l e t s h a l l c o n s i s t o f a single
source type contained on a single detafl specification 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 within the same 5-week period,
QUalitY level ~ and B optical sources are not structurally identical and therefore
are independent sublets.

4 . 3 . 1 . 1 . 2 structurally identical source types. Structurally identical sources are
sources manufactured on the same production line through final seal by the same
fabrication technique and to the $ame $ource design with the same ma t e r i a l
r e q u i r e me n t s , a n d d i f f e r o n l y e l e c t r i c a l l y . An e x a mp l e o f such structurally
identical sources z-e optic?] diodes grouped into different current ratings.

4.3.2 Preservation of lot fdentity. During all screening, inspection and marking
operat~ons, each lot and sublet shall be kept segregated, secure and traceable.

4.3.3 Samplin
+“

statistical sampling for qualification and quality confcrmanc~
inspection s a 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. I{hen any lot submitted for
qualification or quality conformance inspection fails any subgrou~ 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 specifica-
tion). A second resubmi$s~on using tightened inspection criteria is permitte4 only if
faflure analysis is performed to determine the mechanism of failure for each failed
source from the prior submissions and it is determined that failure is flue to:

a. A defect that can be effectively removed by rescreening the entire lot, and
t h a t r e s c r e e n 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 o f t h e failed
sources indicates that the “faflure mechanism is due to poor basic
processing procedures, a basic design fault, or nonscreenable de~ects, the
lot shall not be resubmitted.

4.3.6 Methods of test. Conditions and methods of test shall be in accordance witn
MIL-STD-730. 1he general requirements of MIL-STD-750 apply as specified.

4.3.6.1 Alternative test methods. Other test methods or circuits may be
substituted for those specified in MIL-STD-75Q provided it is demonstrated to the

$overnment that such a substitution in no way relaxes the requirements Of thiS
specification. The schematic wiring diagram of the test equipment shall be reads
available for checking by the Government. Control and calibration of the test
equ!pment shall be established and documented in accordance with MIL-STD-45562.
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4.3.6.2
s o u r c e i s

P r o c e d u r e i n c a s e o f t e s t e u l pme n t f a i l u r e o r o p e r a t o r e r r o r .
TG - a +%T - T o f f

I f s .
b e l i e v e d t o h a v e f a i l e a u l t v t e s t e a u i me n t o r ooerator

e r r o r , t h e f a i l u r e s h a l l b e e n t e r e d i n t h e t e s t r e c o r d - wh i c h s h a l ! b e s u bm i t t e d t o
t h e c o g n i z a n t Go v e r nme n t q u a l i t y a s s u r a n c e r e p r e s e n t a t i v e s a l o n g w i t h a c omp l e t e
e x p l a n a t i o n v e r i f y i n g wh y t h e f a i l u r e i s b e l i e v e d t o b e f n v a l i d . T h e Go v e r nme n t
q u a l i t y a s s u r a n c e r e p r e s e n t a t i v e w i l l t h e n d e c i d e wh e t h e r o r n o t t h e f a i l u r e i s d u e
t o a v a l i d p a r t d e f e c t . I f t h e Go v e r nme n t q u a l i t y a s s u r a n c e r e p r e s e n t a t i v e r u l e s
t h a t t h e f a i l u r e i s i n v a l i d , a r e p l a c e me n t source f r om t h e s a me i n s p e c t i o n l o t ma y b e
a d d e d t o t h e s a mp l e . T h e r e p l a c e me n t s o u r c e s h a l l b e s u b j e c t e d t o a l l t h o s e t e s t s t o
w f i i c h . t h e d i s c a r d e d s o u r c e wa s s u b j e c t e d p r i o r t o i t s f a i l u r e a n d t o a n y r e ma i n i n g
s p e c i f i e d t e s t s t o wh i c h t h e d i s c a r d e d s o u r c e wa s n o t s u b j e c t e d t o p r i o r t o i t s
f a i l u r e .

4 . 4 Qu a l i f i c a t i o n i n s p e c t i o n . Qu a l i f i c a t i o n i n s p e c t i o n s h a l l b e p e r f o r me d a t a
l a b o r a t o r y s a t i s f a c t o r y t o t h e N a v a l S e a S y s t e ms Comma n d ( NAVSEA ) ( s e e 6 . 3 ) o n s a mp ; e
u n i t s : p r o d u c e , ? w i t h e q l i i pme n t a n d p r o c e d u r e s n o r ma l l y u s e d i n p r o d u c t i o n . F o r
q u a l i f i c a t i o n i n s p e c t i o n , s o u r c e s s h a l l b e s u b j e c t e d t o s c r e e n i n g t e s t s a n d ’
i n j p ~ c t i o n s s p e c i f i e d i n g r o u p s A , B , a n d C f o r p r o d u c t a s s u r a n c e l e v e l s A o r B . A l l
s a mp l e s s u b j e c t e d t o g r o u p s B a n d C mu s t b e c h o s e n f r om a l o t wh i c h h a s p a s s e d t h e
r e q u i r e me n t s o f g r o u p A . T h e f o l l ow i n g c o n d i t i o n s a p p l y :

a . T h e r e q u i r e d L TP t ) s a mp l e f r om a s u b l e t o f e a c h s o u r c e s u bm i t t e d , s h a l l b e
t e s t e d f o r e a c h 3 r o u p A s u b g r o u p .

b. . A s a mp l e f r om o n e s u b l e t s h a l l b e t e s t e d f o r e a c h g r o u p B s u b g r o u p . A
s a mp l e s o u r c e f r om e a c h s u b l e t ( e a c h d e v i c e t y p e ) s h a l l b e s u bm i t t e d t o t h e
p h y s i c a l p r o p e r t y i n s p e c t i o n s .

c . A s a mp l e f r om o n e s u b l e t s h a l l b e t e s t e d f o r e a c h g r o u p C s u b g r a u p .

4 . 4 . 1 I n s p e c t i o n r o u t i n e . F o r q u a l i f i c a t i o n , sources s h a l l b e s u b j e c t e d t o
s c r e e n i n g t e s t s [ s e e 4 . 4 . 8 ) a n d i n s p e c t i o n s s p e c i f i e d i n g r o u p s A , B , a n d C f o r

l m i l a l c nlh or ~~~,pfuduct 6s5ii?afic2 ‘6..,s y-.. A l l s a mp l e s s u b j e c t e d t o g r o u p s B a n d C mu s t b e
c h o s e n f r om a l o t wh i c h h a s p a s s e d t h e r e q u i r e me n t s o f g r o u p A . T h e f o l l ow i n g
c o n d i t i o n s a p p l y :

o
a . T h e r e q u i r e d L TPD s a mp l e f r om a s u b l e t o f e a c h s o u r c e t y p e s u bm i t t e d s h a l l

b e t e s t e d f o r e a c h g r o u p A s u b g r o u p .

b . k s a mp l e f r om o n e s u b l e t s h a l l b e t e s t e d f o r e a c h g r o u p B s u b g r o u p . A
s a mp l e s o u r c e f r om e a c h s u b l e t [ e a c h d e v i c e t y p e ) s h a l l b e s u bm i t t e d t o t h e
d e s i g n v e r i f i c a t i o n i n s p e c t i o n ( s e e 4 . 7 . 1 ) .

c . A s a mp l e f r om o n e s u b l e t s h a l l b e t e s t e d f o r e a c h g r o u p C s u b g r o u p . A t t h e
o p t i o n o f t h e ma n u f a c t u r e r , d e v i c e s f r om t a b l e V l , g r o u p B , s u b g r o u p 3 , ma y
b e c o n t i n u e d o n i n group c, subgroup 6, to achieve 1,000 h o u r s t o t a l , O r
s e p a r a t e s a mp l e s ma y b e u s e d .

4 . 4 . 2 E n d p o i n t s . E n d - p o i n t e l e c t r i c a l a n d o p t i c a l me a s u r e me n t s ( s e e 4 . 7 . 2 ) s h a l l
b e - t a k e n a n d r e c o r d e d b e f o r e s t a r t i n g a n d a f t e r c omp l e t i o n o f a l l s p e c i f i e d t e s t s i n
t h e s u b g r o u p s o f g r o u p s B a n d C , p r e - t e s t e n d - p o i n t f a i l u r e s s h a l l be r e p l a c e d b y
a c c e p t a b l e d e v i c e s .

$ . 4 . 3 V a r i a b l e s d a t a . G r o u p A v a r i a b l e ; d a t a and the pre-test and p o s t - t e s t
g r o u p s B = ~ - p o i n t v a r i a b l e s d a t a s h a l l b e i n c l u d e d i n t h e t e s t r e p o r t .

4 . 4 . 4 D a t a s u bm i t t e d . D a t a f o r a l l t e s t s s h a l l b e r e c o r d e d i n s u f f i c i e n t d e t a i l
t o v e r i f y t h e t e s t p r o c e d u r e s a n d c o n d i t i o n s a p p l i e d .

4 . 4 . 5 L o t s i z e . T h e q u a l i f i c a t i o n i n s p e c t i o n l o t s h a l l b e c h o s e n b y t h e
ma n u f a c t u r e r a n d t h e l o t a n d e a c h s u b l e t s h a l l c o n t a i n a t l e a s t t w i c e t h e number of
devices required for qualification.
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4 . 4 . 5 . 1 S e l e c t i o n o f s a mp l e s . A l l saaoles shall be randonly s?lected fro? the
qualificati=fispection lot. After a test has started, the mafi~fac~:::ro;~Y add an
additional quantity to the initial sample, but this addition ma
for any subgroup and the added samples shall be subjected to al { !;e ttits w!$l’;e
that subgroup. The total samples (initial and added samples) shall determine the neY
acceptance number. The total defective of the initial and second sample shall 3P
additive and shall comply with the specified LT?3 or lambda. The manufacturer shall
retain sufficient devices from the qualification lot to provide for additional
samples.

4.4.5.2 identification of Si3rnPl(?S. The authorized Government guality Assurance
R e resentative may, at his optton,

E“
mark or authorize the marking of each sample to be

SU j e t t e d t o qualification testing in order to distinguish these devices frO~ thOSe
not intended for qualification inspection.

4.4.6 Lot release. The lot from which the qualification samoles are selected may
be offered for delivery under contract after qualification approval has been granted
prov$ded screening and quality conformance requirements are satisfied.

4.4.7 Retention of qualification. To retain qualification, the manufacturer shall
forward a report at 12 -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 O F t e s t s performed for quality conformance ins~ection (groups
A, B, and C), including the number and mode of any subgroup failures. The s umma r y
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
. . .‘rec:ive action acceptable t o the qualifying activity has not been taken, aCtiOn
may be taken to remove the failing product from the qualified products list. 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 12-month period may result
in loss of qualification for the product.

4.4.7.1 Mongroduction. In 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 iippropriate testing in
accordance with the qualification inspection requirements.

4.4.8 Source screeninq. The source screening p r o c e d u r e for sources shall be in
accordance with table IV and as specified (see 3.1). All milltary optical sources
(1OO percent) shall be subjected to all 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 [h or 8)
specified. Sources which fail any test criteria in the screenin~ sequ~nce, shall be
removed from the lot 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.

I Inspect Ions I Requirement I Test method
I paragraph I i

i i
paragraph

I
I !
I Visual and mechanical inspection I 3.6.1 I 4.7.1.1 I
I High temperature (nonoperating) life (LTPD) I 3.6.3 1 4.7.3.2 I
I Thermal shock (temperature cycling) I 3.6.4 I 4.7.3.3 I

I
Constant acceleration I 3.6.5 ! 4.7.3.4
Steady-state high temperature reverse 3.5.6 I 4.7.3.5 /

I bias burn-in / I I
I *Steady-state power burn-in I 3.6.7 1
I Hermetic seal

:.;.:.!
I 3.6.8 I I

1 Fine leakage rate I 4:7:3:7.1 i

I
Gross leakage rate / I

I
4.7.3.7.2 !

i i
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* E l e c t r i c a l a n d o p t i c a l me a s u r e n ’ e n t s s h a l l b e t a k e n b e f o r e a n d a f t e r t h i s t e s t t o.
d e t e r - n i n e t h e d e l t a p a r a me t e r s a s s p e c i f i e d ( s e e 3 , 1 ) .

o

4 . 4 . 8 . 1 A c c e p t a n c e c r i t e r i a . S e l e c t e d e l e c t r i c a l a n d o p t i c a l p a r a me t e r s s h a l l b e
d e s i g n a t e d a s s p e c i f i e d ( s e e 3 . 1 ) a s i n t e r i m a n d e n d - p o i n t me a s u r e me n t s f o r t h e 1 0 0
P9 r C e f l t s t e a d y - s t a t e o owe r b u r n - i n n o t e d i n t a b l e IV. T h e s e p a r a me t e r s ma y a l s o b e
c o n ? a r e d t o d e t e r m i n e wh e t h e r t h e c f i a n g e d u r i n g b u r n - i n ( d e l t a ) i s i n d i c a t i v e o f a
l o t s t a b i l i t y p r o b l e m . T h e p e r c e n t d e f e c t ? v e a l l owa b l e [ ~DA ) f o r e a c h i n s p e c t i o n l o t
s u bm i t t e d t o b u r n - i n a n d i n t e r i m [ p o s t b u r n - i n l s h a l l b e 1 ! 3 u e r c e n t o n a l l f a i l u r e s .
T h e ma n u f a c t u r e r s h a l l n o t c o n d u c t b u r n - i n i n a d d i t i o n t o t h a t specified. Delta
limits shall b e d e f i n e d a s s p e c i f i e d ( s e e 3 . 1 ) . k l h e n t h e PCA a p p l i e s t o d e l t a
l i m i t s , t h e d e l t a p a r a me t e r v a l u e s me a s u r e d a f t e r b u r n - i n ( 1 0 0 p e r c e n t s c r e e n i n g
i x & ) l ; h a l l b e c omp a r e d w i t h t h e d e l t a p a r a me t e r v a l u e s me a s u r e d p r i o r t o t h a t

- ,

4 . 4 . 8 . 2 L o t s r e s u bm i t t e d f o r b u r n - i n . Un l e s s o t h e r w i s e s p e c i f i e d , l o t s ma y b e
r e s u bm i t t e d f o r b u r n - i n o n e t i me only a q d m a y b e resub mitte d only , , # h e n t h e o b s e r v e d
p e r c e n t a g e o f d e f e c t i v e d o e s n o t e x c e e d t w i c e t h e s p e c i f i e d ~OA . R e s u bm i t t e d l o t s
s h a l l c o n t a i n o n l y p a r t s wh i c h we r e i n t h e o r i g i n a l l o t . R e s u bm i t t e d l o t s s h a l l b e
k e p t s e p a r a t e f r om n e w l o t s a n d s h a l l b e i n s p e c t e d f o r a l l s p e c i f i e d c h a r a c t e r i s t i c s
u s i n g a t i g h t e n e d i n s p e c t i o n PDA o f 3 p e r c e n t . I f t h e p e r c e n t d e f e c t i v e f o r t h e
r e s u bm i t t e d I c ) t e x c e e d s t h e t i g h t e n e d i n s p e c t i o n PDA , t h e e n t i r e r e s u bm i r . t e d l o t
s h a l l b e u n a c c e p t a b l e f o r a n y q u a l i t y l e v e l . T h e d e l t a c r i t e r i a a p p l y i n g t o s u c h
r e s u bm i t t e d l o t s s h a l l b e i n a c c o r d a n c e w i t h t h e f o l l ow i n g p r o c e d u r e :

a . T h e s c r e e n i n g [ b u r n - i n ) s h a l l b e c o n d u c t e d a n d t h e d e l t a d r i f t v a l u e s
c a l c u l a t e d . From this data the mean and standard deviation [s:~MA) ~h~ll
b e c a l c u l a t e d .

b . Sources h a v i n g d e l t a d r i f t v a l u e s i n e x c e s s o f t h e me a n * 3 s i a ma
( c a l c u l a t e d i n s t e p ( a ) } s h a l l b e r e mo v e d f r om t h e l o t a n d r e j e c t e d .

c . T h e r e ma i n i n g s o u r c e s s h a i l t h e f l b e suijifiit.t~d t.o ti*Ic baltific~ of the

i n s p e c t i o n s a s s p e c i f i e d h e r e i n .

4 . 5 Qu a l i t y c o n f o r ma n c e i n s p e c t i o n . Qu a l i t y c o n f o r ma n c e i n s p e c t i o n s h a l l b e
c o n d u c t e d I n a c c o r d a n c e w i t h t h e r e q u i r e me n t s o f g r o u p s A , B , a n d C f o r t h e s p e c i f i e d
p r o d u c t a s s u r a n c e l e v e l . L o t s a mp l i n g s h a l l b e i n a c c o r d a n c e w i t h a p p e n d i x C o f
~ 4 1 L - s - 1 9 5 0 ! - l . I f a l o t i s w i t h d r a wn i n a s t a t e o f f a i l i n g t o me e t q u a l i t y c o n f o r ma n c e
r e q u i r e me n t s a n r l i s n o t r e s u bm i t t e d , i t s h a l l b e c o n s i d e r e d a f a i l e d l o t a n d r e p o r t e d
a s ; u c 4 . E a c h l o t s h a l l b e s u b j e c t e d t o g r o u p s A a n d B i n s p e c t i o n . s u c c e s s f u l
c omp l e t i o n o f g r o u p C q u a l i t y c o n f o r ma n c e f o r a g i v e n p r o d u c t a s s u r a n c e l e v e l s h a l l
s a t i s f y t h e g r o u p C r e q l ~ i r e r n e n t s f o r t h e t e s t e d l e v e l a n d f o r s o u r c e s r e p r e s e n t e d b y
a s t r u c t u r a l l y i d e n t i c a l g r o u p . T h e g r o u p i n g o f s t r u c t u r a l l y i d e n t i c a l d e v i c e s s h a l l
b e a s a g r e e d b e t we e n t h e ma n u f a c t u r e r a n d t h e q u a l ’ , f y i r l qa c t i v i t y .

4 . 5 . 1 Co r r e c t i v e a c t i o n . I f six o f t e n c o n s e c u t i v e l o t s o r i f t n r e e s u c c e s s i v e
l o t s o f a s c u r c e t y p e o r s t r u c t u r a l l y i d e n t i c a l t y p e s a r e r e j e c t e d f o r t h e s a me
r e a s o n , c o r r e c t i v e a c t i o n a c c e p t a b l e t(J t h e q u a l i f y i n g a c t i v i t y s h . ~ 1 1 ! ~ s i r i t i a t e d .
F a i l u r e t o i n i t i a t e c o r r e c t i v e a c t i o n s h a l l r e s u l t i n r e mo v a l 0 $ p ~ c ? u c t s f r om t h e
q u a l i f i e d p r o d u c t s l i s t ,

4 , 5 . 2 No n c o n f o r ma n c e . L o t s wh i c h f a i l s u b g r o u p r e q u i r e me n t s o f g r o u p s A , B , o r C
ma y b e r e s u bm i t t e d ~ f i c c o r d a n c e w i t h t h e p r o v i s i o n s o f 4 . 3 . 5 . Howe v e r , i f t h e l o t
i s n o t r e s u bm i t t e d o r f a i l s r e s u bm i s s i o n , t h e l o t s h a l l n o t b e s h i p p e d . S a mp l e s f r om
s u b s e q u e n t l o t s o f t h e s o u r c e t y p e s i n t h e s t r u c t u r a l l y i d e n t i c a l d e v i c e g r o u p i n g
r e p r e s e n t e d t J y a f a . i l ~ d g r o u p C i n s p e c t i o n i n t t l e c a s e o f g r o u p C f a i l u r e s , s h a l l
t h e n b e s u b j e c t e d t o a l l t h e t e s t s o f t h e s u b g r o u p i n wh i c h t h e f a i l u r e o c c u r r e d , c n
a l o t - b y - l o t b a s i s u n t i l t h r e e s u c c e s s i v e l o t s p a s s t h e f a i l e d s u b g r o u p . T h e t e s t i n g

ma y t h e n r e t u r n t o p e r i o d i c t e s t i n g . A s o u r c e t y p e wh i c h f a i l s a g r o u p C i n s p e c t i o n
s h a l l n o t b e a c c e p t e d u n t i l t h e t y p e wh i c n f a i l e d s u c c e s s f u l l y c omp l e t e s t h e f a i l e d
g r o u p C s u b g r o u p s . O t h e r t y p e s f r om t h e s a me q u a l i f i e d g r o u p r e p r e s e n t e d b y t h e
f a i l e d t y p e ma y b e a c c e p t e d provided group t i n s p e c t i o n r e q u i r e me n t s h a v e b e e n
s a t i s f i e d f o r t h o s e s o u r c e t y p e s .
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a

4 . 5 . 3 Group A inspection. Group A inspection shall be performed on each
inspection lot and shall consist of visual and mechanical inspection, and electrical
and optical tests as specified in table V, and the associated detail specification.
Group A inspections may be performed in any order. If an inspection lot is made up
of a collection of sublets, each sublet 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 spectffcatlon for the
specified product assurance level. Testing of one source type sublet in any subgroup
Shill be considered as complying with the requirements for that subgroup for all
t y p e s i n the lot. Oifferent s o u r c e 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 b e performed fn the order specified.

4.5.5 G r o u p C inspection. Group C inspection shall be fn accordance with table
VII and shall fnclude t I ? o s e tests specified which are performed periodically at 6
month int rvals on at least one source type from each structurally i entical device
grouping ?from the sane or different associated detail spe:ificatlonf in which the
manufacturer has qualified source types. This inspection shall be applied only t o
c om l e t e d and fully marked samples from lots that have satfsfied the specified group

!A L PD requirements.

TABLE V. Group A inspection.

I 1 I f I
I Inspection subgroups I ilequirement I Test method I LTPO I
I 1 paragraph ~ paragraph I I
I I I
I I I
1“ Subgroup 1 I
I

o

/ ; ~
lVisual and mechanical inspections I 3.6.1 I 4.7.1.1 5 ~

‘1 I I
I I —1
1 Subgroup 2 I I I 1
I 1
I DC (static) electrical and / / i
Ioptical at 25°C ! 3.1 3.1 I 3 ;
I I i I

I
/ Subgroup 3 I I 1 I
I I
[DC (static] electrical and ~ i / I
]optical at min/max rated I

I
operating temperatures I 3.1 / 3.1 ;5 I

I I 1
I —/

Subgroup 4 I
! / ~ ~
}Oynatnic electrical and optical I
Itest at 25°C

~
I 3.1 1 3.1 15

I I I I I

● The specific parameters to be included for tests in each subgroup shall be
as spec{fied in the applicable associated detail specification. Where n o
parameters have been specified in a particular subgroup or test within a
subgroug, no group A testing is required for that subgroup or test to
sattsfy group ~ requirements. A s i n g l e sample may be used for all
subgroup testing. These tests are considered nondestructive ?nd devices
may be shipped.

1 1
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TABL E V1 . G r o u p B i n s p e c t i o n .

I I I I
I n s p e c t i o n s u b g r o u p s I R e q u i r e me n t ~ T e s t me t h o d I L TPD e

p a r a g r a p h p a r a g r a p h /
1 I I /

! I I I
Su b g r o u p 1 ~ / ! I ‘ 1

I I I
So l d e r a b i l i t y ~ 1 i 3.6.9 i 4.7.”3.8 i 15 i

I I I\~~sistance t o .jOlveflts I 3,6.10 I 4.7.3.9 I I
I
/-
—..

I I I
S , J b q r o u p 2 ~ 1 I \ /

/I
l T h e r ma l s h o c k ( t e mp e r a t u r e
I c y c l i n g )

~H e ; me t i c s e a l
F i n e l e a k

1; G r o s s l e a k

3 , 6 . 4 4 . 7 . 3 . 3 1
! / /
I I

3 . 6 . 8 i 4 . 7 . 3 . 7 ’ / 10
4 . 7 . 3 . 7 . 1 I /

i ~ 4 . 7 . 3 . 7 . 2 !
I I—— - ———— -

1 I I i
Su b g r o u p 3 ~ / ~ 1 I I I— .

I /
~S t e a d y s t a t e o p e r a t i o n l i f e ( L TPD } i 3 . 6 . 2 1 i 4 . 7 . 3 . 1 0 I I
I I ! 5
, i l l t e r m i t t e n t ” ; p e r a t i o n l i f e ( L TPD ) \ 3 . 6 . 1 2 4 . 7 . 3 . 1 1 I

II 1
I

—
I I

I Su b g r o u p 4 ~ / I I I I
I I I

D e c a p i n t e r n a l , v i s u a l d e s i g n i 3 . 6 . i 3 I #+.7.2.12 ~ :5 !
v e r i f i c a t i o n 1 ’

/ }
I ●

l Bo n d s t r e n g t h 1 3 . 6 . 1 4 4 . 7 . 3 . 1 3 \ 1 0 ;
I I

I I

I I I I

I Su b g r o u p 5 I I I

~ T h e r ma l r e s i s t a n c e
I I
I 3 . 6 . 2 . 4 4 . 7 . 2 . 1 0 1 1 0 I
I

/I I

i H i g h t e mp e r a t u r e ( n o n o p e r a t i n g ) i 3.6.3 i 4.7.3.2 I lG I
I l i f e ( L T pD ) I I

I I i 1—— . . —

1/ F a i l e d d e v i c e s f r om t h e s a me i n s p e c t i o n l o t ma y b e u s e d f o r a l l s u b g r o u p s wh e n
e l e c t r i c ~ l o r o p t i c a l e n d - p o i n t me a s u r e me n t s a r e n o t r e q u i r e d .

2/ E l e c t r i c a l o r o p t i c a l e n d - p o i n t me a s u r e me n t s s h a l l b e t a k e n a f t e r t h e s e t e s t s a s
s p e c i f i e d i n t h e s p e c i f i c a t i o n s h e e t .

~ / T h e L TPD f o r s o l d e r a b i l i t y t e s t a p p l i e s t o t h e n umb e r o f l e a d s i n s p e c t e d e x c e p t
i n n o c a s e s h a l l l e s s t h a n t h r e e d e v i c e s b e u s e d t o p r o v i d e t h e n umb e r o f l e a d s
r e q u i r e d .

~ / I f a g i v e n i n s p e c t i o n l o t u n d e r g o i n g g r o u p B i n s p e c t i o n h a s b e e n ” s e l e c t e d t o
s a t i s f y g r o u p C i n s p e c t i o n r e q u i r e me n t s , t h e 3 4 0 h o u r l i f e t e s t s ma y b e c o n t i n u e d
o n t e s t t o 1 , 0 0 0 h o u r s i n o r d e r t o s a t i s f y t h e g r o u p C l i f e t e s t r e q u i r e me n t s .
I n s u c h c a s e s , e i t h e r t h e 3 4 0 h o u r e n d - p o i n t me a s u r e me n t s mu s t b e ma d e a s a b a s i s
f o r q r o u p B l o t a c c e p t a n c e o r t h e 1 , 0 0 0 h o u r s e n d - p o i n t me a s u r e me n t s s h a l l b e

u s e d - f o r ” b o t h g r o u p s ” B a n d C a c c e p t a n c e .

12
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TABLE VII. Group C inspection.

I I I I I

I
Inspection subgroups I Requirement I Test method 1 LT?D

I paragraph I paragraph I :
I I I I \I i 1 I I
I Subgroup 1 AI I I I i
I 1

I

I
Physical dimensions ~ 3.6.2 i 4.7.1.2 I 15

I I /
I I I
I Subgroup 2
I

g/ I
1

[Thermal shock (alass strafnl
I I
I 3.6.15 I 4.7.3.14 I I

I;ttt;~;; strengt; I 3.6.16 I 4.7.3.15 I i
I 3.6.16.1 I 4.7.3.15.1 I I

lTorque I 3.6.16.2 I 4.7.3.15.2 I I

I I I I
10

Hermetic seal 3.6.8
I a.

4.7.3.7
Fine leak 4.7.3.7.1 1

I b. Eross leak ~ ! 4.7.3.7.2 / I
I
I h l o i s t u r e r e s i s t a n c e

I I
I 3.6.17 4.7.3.16 i

l~xternal visual inspection :3.6.1 - \ 4.7.1.1 1 ;
I i { I
I I I
! Subgroup 3 ~/ 1 I I I

I I I 1
I Shock I 3.6.18 4.7.3.17 I
lVibration (varfable frequency) 3.6.19 i 4.7.3.18 i 10 /
lConstant acceleration i 3.6.5 I 4.7.3.4 I I
1 I I I I
i I
I Subgroup 4 ~1 I I i I
I I I I i
i s a l t atmosphere (corrosion) i 3 . 6 . 2 0 i 4.7.3.19 i 15 I

I Subgroup 5 :/ II I
I

I
I

I I
I I

~SteadYs t a t e o p e r a t ~ o n l i f e I 3.6.21 i 4.7.3.20 I 10 I
I 1 I I

lIntermittentO;oeration life I 3.6.22 I 4.7.3.21 I I
1 I I I I

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

~/ Electrical or optical end-point measurements shall be taken after these tests as
specified in the associated detail specification.

~1 If a given inspection lot 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 i n order to satisfy the group C life 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 lcOOO hours end-point measurements shall be
used for both qroups B and C acceptance.

13
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4.5.5.1 Group c sample s e l e c t i o n . S a mp l e s f o r s u b g r o u p s in group C shall be
chosen at r a n d om f r om t h e f i r s t l o t s u bm i t t e d f o r q u a l i t y c o n f o r ma n c e i n s p e c t i o n s
d u r i n g t h e s p e c i f i e d g r o u p C i n s p e c t i o n i n t e r v a l T e s t i n g o f o n e s o u r c e t p e f o r o

{e a c h s u b g r o u p s h a l l b e c o n s i d e r e d a s c omp l y i n g w i t h t f i e requirements for t at
subgroup for all types represented from the same Ilne. A different source type shall
be tested at each successive inspection 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 lots p a SS i n g
group A of the f i r s t l o t s u bm i t t e d c o n t a i n t h e 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
s~ecificatlon shall be MeitSUPt?d for each source of the sample after completion of all
s p e c i f i e d t e s t s i n t h e s u b g r o u p . E x c e p t a s s p e c i f i e d o r o t h e r w i s e r e q u i r e d , a l l l i f e
t e s t ( o p e r a t i o n a n d s t o r a g e ) e n d - p o i n t t e s t me a s u r e me n t s s h a l l b e p e r f o r me d w i t h i n 9 6

h o u r s a f t e r s a mp l e u n i t s h a v e b e e n s u b j e c t e d t o a n d r e mo v e d f r om r e q u i r e d t e s t s . A l 1
o t h e r e n d - p o i n t t e s t me a s u r e me n t s 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 C subgroup, 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 VIII.

TABLE V I I I . End points.

I I I
i End-point electrical measurements ~ Reqiiirerlerit 1 Tae+ pl~~hgfj

I

,ke.

I Iparagraph ,
1“ f

paragra~h

I
i P e a k o p t i c a l wa v e l e n g t h

l P e a k o p t i c a l wa v e l e n g t h d r i f t
I
l Sp e c t r a l b a n dw i d t h
I
I Op t i c a l p owe r a mp l i t u d e

Op t i c a l p owe r a mp l i t u d e s t a b i l i t y

Op t i c a l p owe r a n g u l a r d i s t r i b u t i o n

F o r wa r d v o l t a g e

R e v e r s e c u r r e n t l e a k a g e .

B r e a k d own v o l t a g e
I

I
3.5.1.1 / 4.7.2.1

3.5.1.1.1

3.5.1 .1.2

3.5.1.2,1

3.5.1.2.2

3.5.1.2.3

3.5.2.1

3.5.2,2

3,5,2.3

1.
I
I

I

4.7.2.2 I
I

4.7.2.3 !

4.7.2,4
/

4.7.2.5 1

4.7.2.6 1

4.7.2.7 \
1

4,i,2.8
1

4.7.2.9 I

T h e r ma l r e s i s t a n c e 3 . 5 . 2 . 4 I 4 . 7 . 2 . 1 0 I
/ 1

Pu l s e r i s e a n d f a l l t i me s 3 . 5 . 3 . 1 I 4 . 7 . 2 . 1 1
/ 1

F r e q u e n c y r e p o n s e I 3 . 5 . 3 . 2 1 4 . 7 . 2 . i 2 \
I I I
i S i g n a l l i n e a r i t y i 3 . 5 . 3 . 3 4 . 7 , 2 . 1 3 I

/
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4.5.7 Procedure for lots held more than 24 month;. Sources which ti~ve p~s;td
quality conformance inspection and have been held by manufacturers or contractors for
a total time period (time held by manufacturer plus-time h e l d b y c o n t r a c t o r s )
exceeding 24 months shall be reinspected by the manufacturer for all soec~fied group
A inspection requirements cirior to shipment (shipped devices shall havp ? $tamoe4
quality conformance inspection date or a reinspection date less than 24 months o!d).
In case of lot failure during reinspection, the lot shall be subjected to 100 percent
~ns~ectton for all fafied parameters and characteristics. Al; SOUPC?S that faii ~ny
of these tests sha?l be rejected.

4 5 . 8 Inspection of oackagin$. The sampling and inspection of the preservation,

fi;::;:?q:;!
container marking shall be in accordance with the reauiremeots of

.

4.6 Verification of qualification. Optical sources to be qualified to this

I
s edification shali meet the requirements specified herein o r a s specified (see 3.1)
w en subjected to the screening tests (see 4.4.8) and quality conformance tests (see

~~~{~na;e;~?$~~ ~~~nh~~Z~~~tions and by the optical a.d electrical performance
Verification of qualification shall be assessed by the

parameter measurements of 4.7.2.

4.S.1 Data recor~. The results of all qualification screening and quality——
conformance tests and inspections and the results of all required failure Gr,dlyses
shall be recorded and ma i n t a i n e d in the manufacturer’s facility for at least three
years. The Product Assurance ?rogram Plan, qualification test reports, and periodic
summary r e p o r t ( s e e 4 . 4 . 7 ) shall be submitted to the qualifying activity. The
disposition of all lots or samples submitted for screen!n~ (wher. PDA is specified),
quality conformance inspection or qualification shall be fully documented and lot~
which fafl any specified requirement shall be recorded as failed 10t5 whether
resubmitted or withdrawn. Disposition of resubmitted lots shall likewise be recorded
SO that a complete hi StOrY is available for every lot tested from initial Submission
to final disposition including all failures, resubmissions, a~d withdrawals.

4.7 kiethods of inspection.

4.7.1 physical property inspections.

4.7.1.1 Visual and mechanical i Sources shall be inspected in
accordance w~th method 2071 of #iiL

4.7.1.2 physical dimensions.
2066 of MIL~-/bO

Sources shall be inspected in accordance with method
for phySiCal conformance with the requirements of this

specification. Critical dimensions to be used fn this inspection shall be as
Specifted (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 pigtait, sha~T be measured using a spectral radiometer
whose c a l i b r a t i o n i s traceabie to the wavelength standard of the National Bureau 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 be measured o u t of the pigtail
4.7.2.1.

using the spectral radiometer of
Care shall be taken t o 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 +I05*C,
respectively, f o r both QLA and OLB type sources. Both eak wavelength values
measured shall meet the drift limits as specified (see ! .1).

4.7.2.3 Spectral bandwidth (see 3.5.1.1.2). The spectral bandwidth of the optical
source pigtail output radlatlon shaTl
4.7.2.1.

be measured using the spectral radiometer of
The wavelength difference between the plotted locations of the 50 o?rcent

of peak optical power amplitude shall be u s e d a s t h e b a s i s f o r t h i s me a s u r e ma t .
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4.7.-2.4 Op t i c a l p owe r a mp l i t u d e ( s e e 3 . 5 . 1 . 2 . 1 ) . The optical power amplitude
shall b e me a s u r e d u s i n g p r o c e d u r e 1 , method o f DoD - STD - 1 6 7 8 . A l a r g e a r e a
r a d i a t i o n d e t e c t o r , s e n s i t i v e a n d c a l i b r a t e d t h r o u g h o u t t h e s p e c t r a l b a n dw i d t h r a n g e o
o f t h e p i g t a i l o u t p u t r a d i a t i o n s h a l l b e u s e d so t h a t t h e r a d i a t e d e n e r g y i s d e t e c t e d .

a . 7 . 2 . 5 Op t i c a l p owe r a mp l i t u d e s t a b i l i t y ( s e e 3 . 5 . 1 . 2 . 2 ) , Op t i c a l p owe r
a mp l i t u d e s t a b l l l t y s h a l l b e me a s u r e d u s i n g t h e i n s t r ume n t and method o f 4 . 7 . 2 . 4 .
T h e t e s t i n s t r ume n t s h a l l b e i n h e r e n t l y s t a b l e t o b e t t e r t h a n * 1 p e r c e n t o f t h e
f u l l - s c a l e me t e r r e a d i n g o v e r t h e m~ a s u r e me n t o p e r i o d . V a l u e s f o r P . s h a l l b e t a k e n
a t a mb i e n t t e s t t e mp e r a t u r e s o f - 5 5 C a n d 1 0 5 C , r e s p e c t i v e l y . T h e s e me a s u r e d P .
v a l u e s s h a l l f a l l w i t h i n t h e P . l i m i t s a s s p e c i f i e d ( s e e 3 . 1 ) .

4 . 7 . 2 . 6 o p t i c a l p owe r a n g u l a r d i s t r i b u t i o n ( s e e 3 . 5 . 1 . 2 . 3 ) . T h e o p t i c a l p owe r
a n g u l a r d i s t r i b u t i ~ a d i a t i o n p a t t e r n ) s h a l l b e me a s u r e d i n a c c o r d a n c e w i t h
p r o c e d u r e 1 , me t h o d 6 0 3 0 o f DOD - STD - 1 6 7 8 . T h e d e t e c t o r o f 4 , 7 . 2 . 4 s h a l l be used the
distance between the radiating pigtail fiber e n d a n d t h e d e t e c t o r i s a t l e a s t 5 0
t i me s t h e d i a me t e r o f t h e d e t e c t o r a c t i v e e l e me n t . C l a d d i n g mo d e s t r i p p i n g s h a i ; b e
u s e d o n t h e f i b e r “~ l g t a i l T h e n ume r i c a l a p e r t u r e ( NA ) o f t h e r a d i a t i o n p l o t s h a l l
b e c a l c u l a t e d a s t e s i n e ” o f t h e ma x i mum a n d m i n i mum o f f - a x i s a n g l e s o b t a i n e d f r om
t wo o r t h o c o n i c a l r a d i a t i o n p l o t s . T h e s e NA v a l u e s s h a l l n o t e x c e e d t h e l i m i t s a s
s p e c i f i e d ( s e e 3 . 1 ) .

I 4 . 7 , 2 . 7 F o r wa r d v o l t a g e ( s e e 3 . 5 . 2 . 1 ) . So u r c e s s h a l l be t e s t e d i n a c c o r d a n c e w i t h
ms t h o d 4 0 1 1 o f M l L - S~D - / 5O . T h e l e v e l s o f f o r wa r d t e s t c u r r e n t a n d v o l t a g e a n d t h e
c o n t i n u o u s o r i n t e r m i t t e n t ( d u t y c y c l e a n d r a t e ) n a t u r e o f t h e t e s t c u r r e n t s h a l l b e
= - s p e c i f i e d ( s e e 3 . 1 ) .>

; , 7 . 2 . 8 R e v e r s e c u r r e n t l e a k a g e ( s e e 3 . 5 . 2 . 2 ) , So u r c e s s h a l l b e t e s t e d i n
a c c o r d a n c e w i t h me t h o d 6 - - 6 f M I L - STO - 7 5 0 T h e a c c e p t a b l e r a n g e o f I R l e v e l s h a l l
b e a s s p e c i f i e d ( s e e 3 . 1 ) f o r t h e s p e c i f i e ; v a l u e o f r e v e r s e v o l t a 9 e ( VR ) .

6 . 7 . ? . 9 B r e a k d own v o l t a g e ( s e e 3 . 5 . 2 . 3 ) _ : T , So u r c e s s h a l l b e t e s t e d f o r b r e a k d own .
v o l t a g e i n a c c o r d a n c e w l i n U I e i h u t i VGL 1 C f r , , ~ - ST t ? - 7 5 ! !. T h e ~ e t ~ e ~ O f r ~ v e r ~ e c u r r e n t
t h r o u g h t h e d e v i c e d u r i n g t h e t e s t s h a l l b e a s s p e c i f i e d ( s e e 3 . 1 ) .

@
4 . 7 . 2 . 1 o T h e r ma l r e s i s t a n c e ( s e e 3 . 5 . 2 . 4 ) . So u r c e s s h a l l b e t e s t e d f o r t h e r ma l “

r e s i s t a n c e i i a c c o r d a n c e w i t h me t h o d ~ o M I L - STD - 7 5 0 , T e mp e r a t u r e T 2 s h a l l b e
+ 1OO ” C f o r QLA d e v i c e s a n d + 7 0 ” C f o r QLB d e v i c e s , a n d T 1 shall be 25°C in method
4 0 8 1 . T h e f o r wa r d c u r r e n t t h r o u g h t h e d e v i c e d u r i n g t h e t e s t s h a l l be as s p e c i f i e d
( s e e 3 . 1 ) .

4.7.2.11 p u l s e r i s e a n d f a l l t i me s ( s e e 3 . 5 . 3 . 1 ) . Op t i c a l p u l s e r i s e a n d f a l l
t i me s s h a l l F e ~ e a s u r e d a t t h e p u l s e mo d u l a t i o n = e a s s p e c i f i e d ( s e e 3 . 1 ) . An
o s c i l l o s c o p e o f s u i t a b l e r e s p o n s e s h a l l b e c o n n e c t e d t o t h e p h o t o d e t e c t o r o u t p u t t o
d i s p l a y t h e o u t p u t p u l s e wa v e f o r m . T h e u l s e w i d t h t i me b e t we e n t h e 1 0 p e r c e n t a n d

f9 0 p e r c e n t ma x i mum p owe r l e v e l o f t h e PU s e wa v e f o r m s h a l l b e u s e d t o d e t e r m i n e t h e
r i s e a n d f a l l t i me c h a r a c t e r i s t i c s .

t . 7 . 2 . 1 2 F r e q u e n c y r ~ o n s e ( s e e 3 . 5 . 3 . 2 ) . T h e o p t i c a l source s ma l l s i g n a l— .
f r e q u e n c y r e s p o r l s e t e s t s h a l l u t i l i z e a c o n s t a n t s i g n a l o u t p u t . , v a r i a b l e f r e q u e n c y
s i n e wa v e s i g n a l g e n e r a t o r c o v e r i n g t h e f r e q u e n c y r a n g e a s s p e c i f i e d ( s e e 3 . 1 ) t o

mo d u l a t e t h e o p t i c a l s o u r c e . A p h o t o d e t e c t o r o f s u i t a b l e s e n s i t i v i t y , s t a b i l i t y a n d
f r e q u e n c y r e s p o n s e s h a l l d e t e c t t h e o p t i c a l o u t p u t o f t h e p i g t a i l f i b e r . T h e s i g n a l
g e n e r a t o r s h a l l b e s c a n n e d i n f r e q u e n c y f r om 1 0 h e r t z u p t o a f r e q u e n c y wh e r e t h e
d e t e c t e d o u t p u t s i g n a l h a s d r o p p e d i n a mp l i t u d e b y 3 dB . T h e f r e q u e n c y a t t h i s
r e d u c e d s i g n a l l e v e l s h a l l b e t h e o p t i c a l s o u r c e c u t - o f f f r e q u e n c y .

4 . 7 . 2 . 1 3 S i g n a l l i n e a r i t y ( s e e 3 . 5 . 3 . 3 ) . T h e o p t i c a l s o u r c e s i g n a l l i n e a r i t y
s h a l l b e me a s u r e d u s i n g t h e i n s t r ume n t a t i o n o f 4 . 7 . 2 . 1 2 w i t h t h e a d d i t i o n o f a
s p e c t r um a n a l y z e r c o n n e c t e d t o t h e p h o t o d e t e c t o r o u t p u t . T h e f r e q u e n c y , i n p u ; h ~ i g n a l
l e v e l a n d s o u r c e b i a s l e v e l t o b e u t i l i z e d s h a l l b e a s s p e c i f i e d ( s e e 3 . 1 ) .
s i g n a l g e n e r a t o r s h a l l mo d u l a t e t h e s o u r c e i n a c c o r d a n c e w i t h t h e s e s p e c i f i c a t i o n
s h e e t i n s t r u c t i o n s a n ( i t h e s p e c t r um a n a l y z e r s h a l l me a s u r e t h e f u n d a me n t a l a n d
h a r mo n i c c o n t e n t s o f t h e p h o t o d e t e c t o r o u t p u t s i g n a l . T h e r a t i o o f t o t a l s i g n a l
h a r mo n j c p owe r c o n t e n t t o s i g n a l f u n d a me n t a l p owe r c o n t e n t s h a l l b e l e s s t h a n t h e
a c c e p t a b l e l e v e l s p e c i f i e d . S i g n a l l i n e a r i t y i n dB s h a l l b e e q u a l t o 1 0 l o g r a t i o o f
t h e h ~ r mo n i c t c f u n d a me n t a l p c v e r l e v e l c me a s u r e d .

. 0

I
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a
4.7.3 Environmental and mechanical.

—
4 . 7 . 3 . 1 E l e v a t e d t e mp e r a t u r e l i f e t e s t i n g . A p a c k a g e ~ a y b e e l e v a t e d i n

t e mp e r a t u r e t o p e r f o r m a c c e l e r a t e ~ l i f e o r r e l i a b i l i t y t e s t i n g . F o r p u r p o s e o f t h i s
s p e c i f i c a t i o n , t h e t i me $ c c e l e r a t t o n r u l e s h a l l b e t o d e c r e a s e t h e r e a l t i me b y a
f a c t o r o f 2 f o r e v e r 1 0 C f n c r e a s e in temperature.

(txample:
The maximu~ temperature shall

not e x c e e d 1 0 5 C . a l i f e t i me o f 1 0 0 , 0 0 0 h o u r s a t 2S C can be tested for
12,500 hours at S5”C).

4.7.3.2 High temperature (nonoperating] life (LTPO) (see 3.6.3). OPtiCal sources
shall be tested In accordance with method 1O-T2 of t41L-STO-~0 to determine compliance
with the specified LTPD (see 6.5) for the nonoperating storage condition. Exposur’~
time and temperature shall be 24 hours at ~25°C (QLA devices~t and 24 hours at 85 -
(QLB devices) for the screening test of table IV; and 340 hours at 125 C (OLA
devices), and 340 hours at 85-C (OL8 devices) for the group B quality conformance
test of table VI.

in accordan
So u r c e s shall be tested

n 0-202, except that the
lower-test temperature shall be -400C-@nd the higher t e mp e r a t u r e s s h a l l b e + 1 2 5
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-b of MLI.-S1D-I5O. centrltugal force of 20,000 G units shall be
applied in any sequence in each of the six axial directions.

4.7.3.5 Steady state reverse bias burn-in. (see 3.6.6).
in accordance with test condition

Sources shall be tested
A method 1038 of MIL-STI)-750. The source shall be

operated at 80 percent of maximum r~ted reverse voltage for 48 hours at a temperature
of +1OO”C for QLA d e v i c e s a n d +70”C for QLB devices.

e 4 . 7 . 3 . 6 S t e a d y s t a t e p owe r b u r n - f n [ s e e 3 . 6 . 7 ) . So u r c e s snail be tested ii]
accordance with test condit Ion B, method 10JB of MIL-STD-750. The source shall be
ope~ated at the maximum 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 seal (see 3.6.8).

4.?.3.7.1 Fine 1 QLA sources shall be t e s t e d i n a c c o r d a n c e with test
condition H, method PTTL-STO-750. QLB source shall omit this test.

4.7.3.7.2 G r o s s leakage rate. QLA sources shall be tested in accordance with test
condition C, method IOTI of HIL-STO-750.
leak step 1

OLB sources shall be tested only t o gross
test condition C, method 1071 of MIL-STO-750. Fluid test temperature

shall be +8;*C.

4.7.3.8 Solderability (see 3.6.9). All sources shall be tested in accordance with
method 208 ot MIL-STD-~ WI t the exception that the 60 minute aging Periodbe
extended t o 12 hours.

4.7.3.9 Resistance to solvents (see 3.6.10). Sources shall be tested in
accordance with method 1022 o f MlL-STD-/ho.

4.7.3.10 Steady state operation life (LTPO) (see 3.6.11). When specified, s o u r c e s
shall be tested in accordance wfth method 1027 of MIL-~ - 5 0 . 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 . 1 1 I n t e r m i t t e n t o p e r a t i o n l i f e [ L TPO ) ( s e e 3 . 6 . 1 2 ) . When specified, s o u r c e s
s h a l l b e t e s t e d I n accordance with method lcJ3/ of NiL-STO -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
ambient) and the test mounting arrangement for the source shall be as specified (see
3.1).
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4 . 7 . 3 . 1 2 Decap i n t e r n a l v i s u a l design verification (see 3.6.13). Sources shall be
tested in accordanc~=~thod 2075 o f I L - - . ?articular attention s h a l l b e
p a i d t o t h e ? i g t a i l / d l ~ a t t a c hme n t region supported by photographic documentation as e
described in method 2075.

4 , 7 . 3 . 1 3
%%%%2 - & ’ : ” i & - 7 5 0 .

Sources shall be tested in a c c o r d a n c e w i t h
t e s t c o n d i t i o n Bo n d f a i l u r e c r i t e r i a s h a l l b e a s
s t a t e d i n me t h o d 2 0 3 7 .

4 . 7 . 3 . 1 4 T h e r ma l s h o c k [ g l a s s s t r a i n ) ( s e e 3 . 6 . 1 5 ) . QLA s o u r c e s s h a l l b e t e s t e d
i n a c c o r d a n c e w i t h t e s t c o n d ~ t l o n A , me t h o d 1 0 5 6 o f M I L - STD - 7 5 0 . QLB s o u r c e s s h a l l
b e s i m i l a r l y t e s t e d b u t t o a high t e mp e r a t u r e l i m i t o f + 8 5 d e g r e e s celsius.
Distilled water s h a l l b e u s e d a s t h e i mme r s i o n f l u f d .

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 w i t h
t e s t c o n d i t i o n A , me t h o d o f MIL -STD-750.

4 . 7 . 3 . 1 5 . 2 T o r q u e ( s e e 3 . 6 . 1 6 . 2 ) . Sources shall be tested i n a c c o r d a n c e w i t h t e s t
c o n d i t i o n D l , me t h o d 2 0 3 6 o f M I L - STD - 7 5 0 .

4.7.3.16 Mo i s t u r e r e s i s t a n c e ( s e e 3.6.17), Sources shall be tested in accordance
with me t h o d ~ 0 ~ - . T h e s t a t e d i n i t i a l c o n d i t i o n i n g ( l e a d - f a t i g u e ) t e s t
o f me t h o d 1 0 2 1 sh~ll be applied.to the fiber pigtail and all electrical leads of the
source.

4.7.3.17 Sh o c k ( s e e 3 . 6 . 1 8 ) . So u r c e s s h a l l b e t e s t e d i n a c c o r d a n c e w i t h me t h o d
2 0 1 6 o f M I L - ~ 5 0 , h e source shall be subjected to shocks of 1500 G’s fop
durations of 0.5 millisecond each. F i v e s h o c k s i n each of the Xl, Y] and Z1
directions shall be given.

4.7,3,18 V i h r a t . i n n , v a r i a b l e f r e q u e n c y ( s e e 3 . 6 . 1 9 ) .
a c c o r d a n c e w ; t h me t h o d

So uP c e s s h a l l b e t e s t e d i n
ZU5 b o f f41L-~-/W.

4.7.3.19 salt atmosphere (corrosion) (see 3.6.2G). Sources s h a l l b e t e s t e d i n a
a c c o r d a n c e w? t h me t h o d 4 1 o f - - .

4.7.3.20 steady state operation life (see 3.6.21). I/hen specified, sources shall
be t e s t e d i n accordance with h S-TD-=750. T e s t e x p o s u r e t i me s h a l l b e
1 0 0 0 h o u r s a t t h e ma x i mum r a t ~ ~ t ; mp u ; e o r a s s p e c i f i e d ( s e e 3 . 1 ) . T e s t mo u n t i n g
a r r a n g e me n t s s h a l l b e a s s p e c i f i e d ( s e e 3 . 1 ) .

4.7.3.21 I n t e r m i t t e n t o p e r a t i o n l i f e ( s e e 3 . 6 . 2 2 ) . When specified, sources shall
be tested in accordance with method 1036 17F750. The ambient test
temperature, the number and duration of s~urce operating test cycles, the percent of
source rated optical power output- and the test mounting arrangement shall be as
specified (see 3.1).

5. PACKAG I NG

5,1 packaging requirements. The requirements for packaging shall be in accordanc+
w i t h NIL-S-19491.

6. NOTES

6.1 Intended use. Optical sources specified herein and i n t h e s p e c i f i c a t i o n
s h e e t s a r e o f t h e L ED ( l i g h t e m i t t i n g d i o d e ) t y p e a n d i n t e n d e d for use in general
military fiber optic applications.

6.2 Ordering data.

6.2.1 Acquisition requirements.
following:

IICqui sition documents should specify the

a. Part number (see 1.2,1).

18
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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 whfch are, at the time set for openfng of bids, qualified
for inclusion in Qualiffed products List {QpL-2462z) whether or not such products
have actually been so lfsted by that date. The attentfon of the contractors is
called to these requirements, and manufacturers are urged to arrange to have the
products that the pro ose to offer to the Federal Government tested for quallfi-

{[cation in order t at t ey may be eligfble to be awarded contracts or purchase orders
for the products covered by this specification. The activfty responsible for the
Qualified Products List is Naval Sea Systems Command, SEA 55Z3, 000 Standardfzatfon
Program and Documents O$vlsion, Mashlngton, DC 20362; however, information Pertainin9
to qualification of products may be obtained from O e f e n s e E l e c t r o n i c s Supply C e n t e r ,
DESC-EO, Dayton, Ohio 45444.

6.3.1 Application for qualification. Application for qualification tests shall be
made in accordance with SD-b, provisions Governing (lualificatfon”.

6.4 Detail specification. The items listed below should be covered in the
associated detail specification:

a. P a r t n umb e r ( s e e 1 . 2 . 1 ) .

b . D e s i g n , c o n s t r u c t i o n a n d m a t e r f a l ( s e e 3 . 3 a n d 3 . 4 ) .

c . S o u r c e m a r k i n g ff o t h e r t h a n a s specified in 3.9.1.

d. Inspection performance (if other than specified herein):

(1) Inspections to be performed under qualification inspection.

[2} inspections to be performed unaer quality conformance inspectiuo.

(S) Inspections to be performed under screening inspection.

e. End-pofnt measurements to be made for groups B and C i n s p e c t i o n s ( s e e 4 . s . G ) -

f . P r o d u c t a s s u r a n c e levels covered.

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

h. interim (pre- and post-burn-in) electrical and optical parameters.

i. Delta parameter measurements or provisions for POA.

j. Final electrical and optical measurements.

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

1. Applicable details required by NIL-STO-750, other than as specified herein.

6.5 Securfty of completed devices. Harked sources which have passed all screening
and quallt y conformance requirements shall be ~etained in a secure area prior to
shfpment or cielfvery. So u r c e fnventory shall be controlled by type. quantitY,
product assurance level, and transaction date. Provision shall be made for
surveillance by 6overnment 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 beYore and after the test exposure for optical source acceptance.

6.6.2 Lambda (a). i is a symbol defined as LTPO per 1,000 hours. T h i s s y mb o l i s
not to be contused with Xp, the peak wavelength.
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6 . 6 . 3 L i n e a r i t y [ L ) . T h e l i n e a r i t y o f a c o n t i n u o u s , p e r i o d i c s i g n a l is
r e p r e s e n t - t h e r a t i o o f t h e s umma t i o n o f t h e t o t a l h a r mo n i c p owe r c o n t e n t o f t h e
s i g n a l t o t h e p owe r c o n t e n t o f t h e s i g n a l s f u n d a me n t a l f r e q u e n c y . o

6 , 6 . 4 L TPD . L TPD ( l o t t o l e r a n c e p e r c e n t d e f e c t i v e ) i s a me t h o d u s e d f o r
s t a t i s t i c a l s a mp l i n g o f p a r t s being tested for qualification acceptance. L T F ’ D h a s
the form of a series where the numerical value selected represents the minimum
percent of samples tested which rejects the inspection lot. A d d i t i o n a l d e t a i l s a r e
f o u n d i n a p p e n d i x C o f M I L - S - 1 9 5 0 0 .

6 . 6 . 5 P e a k wa v e l e n g t h ( i p ) . T h e p e a k wa v e l e n g t h i s the emission wavelength at
which the radiant Intensity 1s a maximum.

6.6.6 p i g t a i l f i b e r . 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 Powe r o u t p u t ( Po ) . Op t i c a l s o u r c e r a d i a n t p owe r o u t p u t i s t h e t o t a l o p t i c a l
e n e r g y wi~hin he source spectral bandwidth and angular radiation cone of the
r a d i a t i n g p i g t a i l f i b e r .

6 . 6 . 8 Sp e c t r a l b a n dw i d t h (Ai). Given a plot of output radiant intensity versus
wavelength from the fiber pigtail, the spectral bandwidth is the wa v e l e n g t h
d i f f e r e n c e b e t we e n l o c a t i o n s o n t h e p l o t wh e r e t h e r a d i a n t i n t e n s i t y i s 5 0 p e r c e n t o f
t h e p e a k e m i s s i o n wa v e l e n g t h i n t e n s i t y .

2 0
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STAT I ST I CAL SAMPL I NG , LIFE TEST ?ROCED’JRES

10. sCOP E

10.1 T h f s a p p e n d i x c o n t a i n s s t a t i s t i c a l sampling and l i f e t e s t p r o c e d u r e s used
with fiber optic sources. This appendix is a mandatory part of the specification.
The Information contained herein is fntended for compliance o n l y ,

2 0 . APPLICABLE DOCUMENT

20.1 Go v e r nme n t d o c ume n t .

N I L - HOBK - t i 5 3 - Gu i d e f o r A t t r i b u t e L o t S a mp l i n g I n s p e c t i o n a n d M I L - STO - 1O5 .

3 0 . GENERAL

3 0 . 1 Definitions. The following definitions shall apply for all statistical
sampling procedures:

a. L TPD series. The lot tolerance percent defective (LTPO) series is
defined as the following decreasing series of LTPD or lambda (i) values:
5 0 , 3 0 , 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-
Yormed using the next LTPO or lambda value in the LTPD series lower than
that specffied.

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

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

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

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

a. L TPO - Lot Tolerance Percent Defective
b. k - Lambda
c. c - Acceptance number
d. r - Rejection number
e. n - Sample size

4 0 . STAT I ST I CAL SAMPL I NG PROCEDURES AND TABL E - L T ~D ! f E TH1 3 9

4 0 . 1 General. Statistical sampling shall be conducted using the LTPD method. The
LTPD me t ~ s p e c i f i e d h e r e i n i s a d o u b l e s a mp l i n g p l a n wh i c h p r o v i d e s a h i g h
d e g r e e O f a s s u r a n c e t h a t a l o t h a v i n g a p r o p o r t i o n d e f e c t i v e e q u a l to or greater than
the specified LTFD value w~ll not be accepted. The choice of any one procedure is
optional. The procedures specified herein” are suitable for all qualification or
quality confor~ance requirements, but are not suitable if the objective of the
inspection is to determfne that the proportion defective in the l o t represented is
greater than the specified LTPD v a l u e s i n c e 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 lot or inspection sublets. (For an explanation of random sampling, see
MIL-HOBK-N53, Section 13.)

40.1.l.i Identification of s a mp l e s f o r 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 distin uish these units from those not intended for Government con-
formance inspection. T;is additional marking shall in no way interfere with or
obscure the marking required (see 3.9).

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

21
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4 0 . 2 S i n g l e - 1 o t s a mp l i n g me t h o d .
( s a mp l e s i z e s a l d n umb e r o f o b s e r v e d

Ou a l i t y c o n f o r ma n c e i n s p e c t i o n i n f o r ma t i o n
d e f e c t i v e ) s h a l l b e a c c umu l a t e d f r om a s i n g l e

i n s p e c t i o n l o t t o d e ~ o n s t r a t e c o n f o r ma n c e t o t h e i n d i v i d u a l s u b g r o u p c r i t e r i a .
-

t d ? i ’ i i % - %# ”
T h e s a mp l e s i z e f o r e a c h s u b g r o u p s h a l l b e d e t e r m i n e d f r om

m ! ? e t t h e s p e c i f i e d L T ?D o r l a mb d a . T h e ma n u f a c t u r e r ma y , a t h i s
o p t i o n , s e l e c t a s a mp l e s i z e g r e a t e r t h a n t h a t r e q u i r e d ; h owe v e r , t h e n umb e r o f
f a i l u r e s p e r m i t t ~ d s h a l l n o t e x c e e d t h e a c c e p t a n c e n umb e r a s s o c i a t e d w i t h t h e
r e q u i r e d s a mp l e s i z e i n t a b l e I X .

4 0 . 2 . 2 A c c e p t a n c e p r o c e d u r e . F o r t h e f i r s t s a mp l i n g , a n a c c e p t a n c e n umb e r s h a l l
b e c h o s e n a n d t h e a s s o c i a t e d n umb e r o f s a mD l i n g d e v i c e s f o r t h e s p e c i f i e d LTPO
s e l e c t e d a n d t e s t e d ( s e e 4 0 . 2 . 1 ) . I f t h e o b s e r v e d n umb e r o f d e f e c t i v e f r om t h e
f i r s t s a mp l e i s l e s s t h a n o r e q u a l t o t h e p r e s e l e c t e d a c c e p t a n c e number, t h e l o t
s h a l l b e a c c e p t e d . If the observed number of d e f e c t i v e e x c e e d s t h e p r e s e l e c t e d
a c c e p t a n c e n umb e r , a n a d d i t i o n a l s a mp l e ma y b e c h o s e n s u c h t h a t t h e t o t a l s a mp l e
c omp l i e s w i t h 4 0 . 2 , 3 .

4 0 . 2 . 3 Ad d i t i o n a l s a mp l e . T h e ma n u f a c t u r e r ma y a d d a n a d d i t i o n a l q u a n t i t y t o t h e
i n i t i a l s a mp l e , b u t t h i s ma y b e d o n e o n l y o n c e f o r a n y s u b g r o u p a n d t h e a d d e d s a mp l e s
s h a l l b e s u b j e c t e d t o a l l t h e t e s t s w i t h i n t h e s u b g r o u p . T h e t o t a l s a m l e s i z e
( i n i t i a l a n d a d d e d s a mp l e s ) s h a l l b e d e t e r m i n e d b y a n e w a c c e p t a n c e n um e r s e l e c t e dI
f r om t a b l e I X .

4 0 . 2 . 4 Mu l t i p l e c r i t e r i a . E x c e p t wh e r e o t h e r w i s e s p e c i f i e d , wh e n a s u b g r o u p
c o n t a i n s mo r e t h a n o n e a c c e p t a n c e c r i t e r i o n , t h e e n t i r e sample f o r a s u b g r o u p s h a l l
b e u s e d f o r a l l c r i t e r i a w i t h i n t h e s u b g r o u p , I n t a b l e I X , t h e a c c e p t a n c e n umb e r
s h a l l b e t h a t o n e a s s o c i a t e d w i t h t h e l a r g e s t s a mp l e s i z e i n t h e a p p r o p r i a t e L TPC I
c o l umn wh i c h i s l e s s t h a n o r e q u a l t o t h e s a mp l e s i z e u s e d .

4 0 . 2 . 5 On e - h u n d r e d percent i n s p e c t i o n . I n s p e c t i o n o f 1 0 0 p e r c e n t o f t h e l o t s h a l l
b e a l l owe d , a t t h e o p t i o n o f t h e ma n u f a c t u r e r f o r a n y o r a l l s u b g r o u p s o t h e r t h a n
, , “ An e +w4 , P+ < \ , mL f l u j e wh l ~ l i a r e I - ” , , = , u = j e u “ = - . . ) - . , - - - - -- A . . ; , l e ” . mA t , Thp m~yimlim observptj percent d e f e c t i v e f o r
t h e i n s p e c t i o n l o t s h a l l n o t e x c e e d t h e s p e c i f i e d L TPD o r A v a l u e . D e v i c e s t h a t f a i l
a n y t e s t s h a l l b e r e mo v e d f r om t h e l o t . @

4 0 . ? . 6 D i s p o s i t i o n o f f a i l e d l o t . A l o t t h a t f a i l s q u a l i t y c o n f o r ma n c e i n s p e c t i o n
ma y , a t t h e o p t i o n o f the ma n u f a c t u r e r b e s c r e e n e d f o r defective or reworked and
resubmitted f o r reinspection (see 4.3.5).

50. LIFE TEST

50(
this
s h a l ’
e a c h

5 0
f r om
c h o s (

1 G e n e r a l . L i f e t e s t s s h a l l b e c o n d u c t e d i n a c c o r d a n c e w i t h t h e p r o c e d u r e s i n
s e c t i o n . L i f e t e s t s p e r f o r me d o n d e v i c e s a t o r w i t h i n t h e i r ma x i mum r a t i n g s

b e c o n s i d e r e d n o n d e s t r u c t i v e . If a l o t i s ma d e u p o f a c o l l e c t i o n o f s u b l e t s ,
s u b l e t s h a l l p a s s a l l a p p l i c a b l e e l e c t r i c a l e n d p o i n t s a s s p e c i f i e d .

2 S e l e c t i o n o f s a mp l e s . S a mp l e s f o r l i f e t e s t s s h a l l be s e l e c t e d a t r a n d om
t h e i n s p e c t i o n l o t ( s e e 4 0 . 1 . 1 ) . T h e s a mp l e s i z e f o r a 1 , 0 0 0 - h o u r t e s t s h a l l b e
n b y t h e ma n u f a c t u r e r f r om t a b l e I X f r om t h e c o l umn u n d e r t h e s p e c i f i e d i . T h e

a c c e p t a n c e n umb e r s h a l l be t h e o n e a s s o c i a t e d w i t h t h e p a r t i c u l a r s a mp ! e s i z e c h o s e n .

5 0 , 3 F a i l u r e s . A s e m i c o n d u c t o r d e v i c e wh i c h e x c e e d s o n e o r mo r e o f t o e e n d - p o i n t
l i m i t s s p e c i f i e d f o r l i f e t e s t a t a n y s p e c i f i e d o r o t h e r r e a d ~ n g i n t e r v a l s h a l l be
c o n s i d e r e d a f a i l u r e a n d s h a l l n o t be c o n s i d e r e d a c c e p t a b l e a t a n y s u b s e q u e n t r e a d i n g
i n t e r v a l . F a r t h e p u r p o s e o f c omp u t i n g d e v i c e h o u r s , t h e t e s t - t i me h o u r s c r e d i t e d t o
a f a i l e d d e v i c e s h a l l n o t e x c e e d t h e t e s t t i me a s s o c i a t e d w i t h t h e l a s t me a s u r e me n t
t i me t h a t t h e d e v i c e wa s o b s e r v e d t o b e w i t h i n t h e s p e c i f i e d e n d - p o i n t l l m i t s . I f
t h e s a mp l e f a i l s , t h e t e s t may b e t e r m i n a t e d a t t h e d i s c r e t i o n o f t h e ma n u f a c t u r e r .
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50.4 L i f e - t e s t t i me a n d s a mp l e s i z e . Wh e n e v e r a l a mb d a ( x ) i s s p e c i f i e d , t h e
l i f e - t e s t t i me s h a l l b e 1 , 0 0 0 h o u r s i n i t i a l l y . On c e a l o t h a s p a s s e d t h e 1 , 0 0C I - h o u r
t e s t , l i f e t e s t s w i t h m i n i mums o f 3 4 0 h o u r s a n d ma x i mums o f 2 , 0 0 0 h o u r s ma y b e o

i n i t i a t e d f o r n e w l o t s p r o v i d e d t h a t 1 8 0 d a y s h a v e n o t e l a p s e d s i n c e a 1 , 0 0 ! ) - h o u r
l i f e t e s t o n t h e s a me d e v i c e t y p e o n t h e s a me s t r u c t u r a l l y i d e n t i c a l g r o u p ( s e e

4 . 3 . 1 . 1 . 2 ) . I f 1 8 0 d a y s h a v e e l a p s e d , t h e n e w l o t s h a l l p a s s a 1 , 0 0 0 - h o u r i i f e
t e s t . T h e s a mp l e s i z e f o r a l i f e - t e s t t i me o t h e r t h a n 1 , 0 0 0 h o u r s s h a l l b e c h o s e n
a c c o r d i n g t o t h e r e l a t i o n s h i p o f i n v e r s e p r o p o r t i o n a l i t y b e t we e n t e s t t i me a n d s a mp l e
s i z e , such that the total u n i t t e s t h o u r s a c c umu l a t e d ( s a mp l e s i z e s mu l t i p l i e d b y
t e s t h o u r s ) e q u a l t h e a mo u n t t h a t wo u l d h a v e b e e n c h o s e n f o r t h e 1,000-hour l i f e
t e s t , h a d i t b e e n p e r f o r me d . T h e a c c e p t a n c e n umb e r s h a l l a l s o b e d e t e r m i n e d f r om t h e
s a m l e s i z e a s s o c i a t e d w i t h t h e s a me 1 0 0 0 - h o u r t e s t , h a d i t b e e n p e r f o r me d .

f l -
T h e l o t

s h a . i b e a c c e p t e d i f t h e n umb e r o f f a i l u r e s a t t h e e n d o f t h e t e s t p e r i o d d o e s n o t
e x c e e d t h e a c c e p t a n c e n umb e r .

50.5 P r c j c e r j u r e to be u s e d i f n umb e r O f o b s e r v e d f a i l u r e s e x c e e d s t h e a c c e p ’ : a n c e
n umb e r . — I n t h e e v e n t t h a t t h e n umb e r o f f a i l u r e s o b s e r v e d o n l T F Z ~ + 5 = ? T ’ - T F e
a c c e p t a n c e n umb e r , t h e ma n u f a c t u r e r s h a l l c h o o s e o n e o f t h e f o l l ow i n g o n t i o n s : ( 1 )
d ~ s c o n t i n u e t h e l ~ f e t e s t , s c r e e n o r r e wo r k a n d r e s u bm i t p e r p a r a g r a p h 4G . 2 . 6 , ( 2 )
a d d a d d i t i o n a l s a mp l e s i n a c c o r d a n c e w i t h 5 0 . 5 . 1 , o r ( 3 ) e x t e n d t h e t e s t t i me t o
1 , 0 0 0 h o u r s i , n a c c o r d a n c e w i t h 5 0 . 5 . 2 , i f a t e s t t i me l e s s t h a n 1 , 0 0 0 h o u r s wa s
o r i g i n a l l y c h o s e n . On l y o n e o f t h e s e o p t i o n s s h a l l b e u s e d f o r a g i v e n s u bm i s s i o n ,
a n d t h i s o p t i o n s h a l l b e u s e d o n l y o n c e .

50.5.1 Additional s a mp l e s . Wh e n t h i s o p t i o n i s c h o s e n , a n e w t o t a l s a mp l e s i z e
( i n i t i a l p l u s a d d e d ) s h a l l b e c h o s e n b y t h e ma n u f a c t u r e r f r om t a b l e I X f r om t h e

c o l umn u n d e r t h e s p e c i f i e d k , A q u a n t i t y o f a d d i t i o n a l u n i t s s u f f i c i e n t t o i n c r e a s e
. i i e sample to t h e n e w l y c h o s e n t o t a l s a mp l e s i z e s h a l l b e s e l e c t e d f r om t h e l o t . A
n e w a c c e p t a n c e n umb e r s h a l l b e d e t e r m i n e d a n d s h a l l b e t h e o n e a s s o c i a t e d w i t h t h e
n e w t o t a l s a mp l e s i z e c h o s e n . T h e a d d e d s a mp l e s h a l l b e s u b j e c t e d t o t h e same
l i f e - t e s t c o n d i t i o n s a n d t i me p e r i o d a s t h e i n i t i a l s a mp l e . I f t h e t o t a l o b s e r v e d
n umb e r o f d e f e c t i v e [ i n i t i a l p l u s a d d e d ) d o e s n o t e x c e e d t h e a c c e p t a n c e n umb e r f o r
t h e t o t a l s a mp l e , t h e l o t s h a l l b e a c c e p t e d , I f t h e o b s e r v e d n umb e r o f d ~ f e c t i v e s
e x c e e d s t h i s a c c e p t a n c e n umb e r , t h e l o t s h a l l n o t b e a c c e p t e d b u t ma y b e r e s u o r n i t t e d
( s e e 4 0 . 2 . 6 ) . ●

5 0 . 5 . 2 E x t e n s i o n o f l i f e - t e s t p e r i o d . If a l i f e t e s t t i me p e r i o d l e s s t h a n 1 , 0 0 0
h o u r s i s b e i n g u s e d a n d t h e n umb e r o f f a i l u r e s o b s e r v e d i n t h e i n i t i a l s a mp l e e x c e e d s
t h e a c c e p t a n c e n umb e r , t h e ma n u f a c t u r e r ma y , i n l i e u o f a d d i n g a d d i t i o n a l s a mp l e s ,
c h o o s e t o e x t e n d t h e t e s t t i me o f t h e e f i t i r e i n i t i a l s a mp l e t o 1 , 0 0 0 h o u r s a n d
d e t e r m i n e a n e w a c c e p t a n c e n umb e r f r om t a b l e I X . T h e n e w a c c e p t a n c e n umb e r s h a l l b e
t h a t o n e a s s o c i a t e d w i t h t h e l a r g e s t s a mp l e s i z e i n t h e s p e c i f i e d c o l umn wh i c h i s
l e s s t h a n o r e q u a l t o t h e s a mp l e s i z e o n t e s t . A d e v i c e wh i c h i s a f a i l u r e a t t h e
i n i t i a l r e a d i n g i n t e r v a l s h a l l n o t b e c o n s i d e r e d a c c e p t a b l e a t t h e 1 , 0 0 0 h o u r r e a d i n g
i n t e r v a l . I f t h e o b s e r v e d n umb e r o f d e f e c t i v e a t 1 , 0 0 0 h o u r s d o e s n o t e x c e e d t h e

n e w a c c e p t a n c e n umb e r , t h e l o t s h a l l b e a c c e p t e d . I f t h e o b s e r v e d n umb e r o f
d e f e c t i v e e x c e e d s t h i s a c c e p t a n c e n umb e r , t h e l o t s h a l l n o t b e a c c e p t e d , b u t ma y b e
r e s u bm i t t e d ( s e e 4 0 . 2 . 6 ) .

5 0 . 5 . 3 F a i l u r e o f l i f e t e s t . I f a l o t f a i l s t o me e t l i f e - t e s t r e q u i r e me n t s
( i n c l u d i n g r e s u bm i s s i o n p e r p a r a g r a p h 4 0 . 2 . 6 , i f e l e c t e d ) s u c h t h a t i t i s e l i m i n a t e d

o r w i t h d r a wn f r om f u r t h e r q u a l i t y c o n f o r ma n c e i n s p e c t i o n c o n s i d e r a t i o n , t h e n
1 , 0 0 0 - h o u r l i f e t e s t s s h a l l b e r e q u i r e d u n t i l t h r e e s u c c e s s i v e l o t s h a v e p a s s e d t h e
s p e c i f i e d l i f e t e s t s . T h e n l i f e t e s t i n g i n a c c o r d a n c e w i t h 5 0 . 2 a n d 5 0 . 4 ma y b e
r e s ume d .

5 0 . 6 F a i l u r e o f l i f e t e s t . If a l o t f a i l s t o me e t l i f e - t e s t r e q u i r e me n t s
( i n c l u d i n g s u bm i s s i o n p e r p a r a g r a p h 4 0 . 2 . 6 , i f e l e c t e d ) s u c h t h a t i t ~ s e l i m i n a t e d o r

w i t h d r a wn f r om f u r t h e r q u a l i t y c o n f o r ma n c e i n s p e c t i o n c o n s i d e r a t i o n , t h e n a
1 , 0 0 0 - h o u r l i f e t e s t s h a l l b e r e q u i r e d f o r t h e f a i l e d s u b g r o u p u n t i l t h r e e s u c c e s s i v e
l o t s h a v e p a s s e d . I f g r o u p B o r C ( t a b l e V I o r V I I ) d o e s n o t r e q u i r e 1 , 0 0 0 - h o u r
t e s t i n g , t h e n t h e s p e c i f i e d l i f e t e s t , i f . o t h e r than 1,000 hours, shall be required
for three successive lots.
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d ~rmy - CR

Navy - SH
A i r F o r c e - 8 5

R e v f e w a c ~ g v f : ~ e s :
N a v y -
A i r F o r c e ’ - 11, 17, 1 9 , 9 9
OLA - ES

User activities:
Navy - CG, MC

Agent:
DLA - ES

Preparfng actfvity:
Navy - SH
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