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t’lILITARYSPECIFICATION

RECEIVERS , DIGITAL, FIBER OPTIC, SHIPBOARD (METRIC) ,
GENERAL SPECIFICATION FOR

This specification is approved for use by the Oeparcment of che Nevy,
and is available for use by all Departments and Agencies of the
Deparcmen: of Defense.

1. SCOPE

1.1 ~. This specification covers chc requirements for fiber optic
digital receivers fncended for Naval shipboard systems. The receiver accepts a
digital optical signel through the input opcicel interface and converts it to a
digital electrical oucpuc signal. The receiver smplifies and conditions this
electrical signal, which is compatible with the specified output logic interface.
The receiver does noc alter the encoding formec of the incoming signal.

1.2 Classification. Receivers are classified as specified in 1.2.1 through
1.2.3 (see 6.2).

1.2.1 Kavelengch c1ass. The wavelength class designation indicates the
nominal wavelength of the input optical signals.

(a) Class A - 1.10 through 1.60 micrometers (pm).

1.2.2 paca s&JE&@ rate ~Dw. The maximum allowable data raze of the
receiver falls k.fchin one of che folloving ranges based upon a baseband non-return
to zero (KRZ) line code: ,.

Beneficial comments (recommendations, additions, deleciona) and any pertinent
data which may be of use in improving this document should be addressed co:
Commander, Naval Sea SSs ternsCommand, SEA 5523, Department of the Navy,
Washington, DC 20362-5101 by using the self-addressed Standardization
Oocumenc Im.provemenc Proposal (DD Form 1426) appearing at the end of this
document or by Ietcef.

AYSC N/A FSC 6026

ILLSTRIB
~T~oy?~q E!:?A Approved for public release; .discrfbucion is un~inired.
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1.2

2.

2.1

2.1

(a) Range 1 -
(b) Range 2 -
(c) Range 3 -
(d) Range 4 -

from O to less than 20 ❑egabits per second (Ilbps)
from 20 to less than 500 Kbps
from 500 Mbps to less than 2 gigabits per second (Gbps)
Greater than 2 Cbps.

3 &&. The style designation defines the style of packaging.

(a) Style A - Dual inline package using pigtail.
(b) Style B - Dual inline package connectorized.
(c) Style C - Surface mount package using pigtail.

APPLI CABLE DOCUMENTS

Government documents.

1 Suecf fications , standards and handbooks The following specifica -
tions, standards , and handbooks form a part of this document to the extent
specified herein, Unless otherwise specified, the issues of these documents are
those listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation (see 6 .2)

SPECIFICATIONS

MILITARY
MIL-R-24720/l -

MIL-M-3851O
MIL-M-55565

STANDARDS

MILITARY
MIL-STD-202

MIL-STD-454

MIL-STD-L61

MIL-STD-462

MIL-STD-81O

MIL-STD-883

Receiver, Digital, Fiber Optic , Shipboard, O.5 to
16 Mbps (Manchester Encoded) (Metric)

Microcircuits, General Specification for.
Microcircuits, Packaging of.

Test Methods for Electronic and Electrical
Component Parts,
Standard General Requirements for Electronic
Equipment. ,.

Electromagnetic Emission and Susceptibility
Requirements for the Control of Electromagnetic
Interference.

Electromagnetic Interference Characteristics,
Measurement of.
Environmental Test Methods and Engineering Guide -
lines.

Test Methods and Procedures for Microelectronics.

(Unless otherwise indicated, couies of federal and military specifications ,
standards , and
Center, (ATTR:

handbooks are availabie from the Naval Publicati~ns. and Forms
NPODS) , 5B01 Tabor Avenue, Philadelphia, PA 19120-5099. )

2
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2.2 lJOn-Government rm~. The following document(s) form a part of
this document to che extent specified herein. Unless otherwise specified, the
issues of the documents which are 000 adopted are those listed in the issue of the
0001SS cited in the solicits cion. Unless otherwise specified, the issues of
documents not listed in the 00DISS are the issues of the documents cited in the
solicitation (see 6.2) .

ELECTRONIC INDUSTRIES ASSOCIATION (EIA)
.455-6 - Cable Retention Test Procedure for Fiber Optic Cable

Interconnecting Oevices.
455-36 - Twist Test for Fiber Optic COMeCting Oevices.

(Application for copies should be addressed to Electronic Industries Associa-
tion, 2001 Eye Street, h%’,Usshington, DC 20006. )

(Non-Government scandsrds and ocher publications are normslly available from
the organizations chat prepsre or distribute the documents. These documents also
may be avsilable in or through libraries or ocher informational services. )

2.3 Prder of sm?ced enc~. In the event of s conflict becveen the text of
this document and the references cited herein (except for related specification
sheets), the text of this document takes precedence. Nothing in this document,
hoveve r, supersedes applicable lab% and regulations unless a specific exempzion
has been obtained.

3. REQUIRLYE!:TS

3.1 Soecifica:ion sheec~. The individual item requirements shall be as
specified herein and in accordance with the applicable specification shee:. In
the event of any conflict between the requirements of this specification and tire
individual item specification sheet, che latter shall govern.

3.2 11.x.s~ar~i li2 Vhen specified (see 6.2), a ssmple shall be subjected to
first article fnspec~ion (see 6.4) in accordance with 4,b.

3.3 ~ v. Receiver reliability shall be axpressed as mean time to
failure (FSTTF), in hours of operation, and shall be as specified (see 3.1).
Reliability shall be determined by procedures specified in 4.6.1. Receiver
failure criteria shall be as specified (ace 3.1) . The number of test uni= shall
be as specified (ace 6.2).

3.3.1 ~-in (see b.3.1, ~. All units shall meet the requiremenca of
l’SIL-STO-g83,method 1015.

3.L ~. Receivers shall be constructed of materials that will not
produce toxic, corrosive, or explosive by-products. !lacerials shall not have
adverse effects upon operational or maintenance personnel under all operational

and envirorunencal conditions, nor cause degradation of equipment performance (see
.i.6.2 and 6.3).

3
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3.L.1 Recovered materials, Unless othervise specified, all equipment,
❑aterial, and articles incorporated in the products covered by this specification
shall be new and may be fabricated using raw ❑aterials produced from recovered
bulk materials to the maximum extent practicable without jeopardizing the intended
use. The term “recovered materials” means materials which have been collected or
recovered from solid waste and reprocessed to become a source of raw materials as

OppOsed to virgin raw materials. None of the above shall be interpreted to mean
that the use of partially processed, assembled, or rebuilt products is allowed
under this specification.

3.5 pesien and construction (see 4.6.3\. The receiver shall be of the
design and construction as specified (see 3.1)

3.5.1 Fiber oDtic uietail. Receiver styles A and C shall be supplied with
an optical fiber or optical cable pigtail (see 6.6.11 and 6.6.10) as specified
(see 3.1 and 6.2) One end of the pigtail shall be permanently mounted in the
receiver case, and the mounting construction may provide strain relief for the
pigtail in order to meet the requirements of 3.10. The pigtail length shall be
not less than 1 ❑ eter. No ❑etal components shall be used within the pigtail,
except for ❑ounting to the receiver case or termination connector.

3,5.2 Fiber outic connector. Receiver style B shall be supplied with a
fiber optic connector as specified (see 3.1)

3.5,3 Case (see 4.6.3,1}. The receiver shall b’ehermetically sealed in a
metal case. No adhesive or polymeric ❑aterials shall be used for case lid
attachment , sealing, or repair; only welding or soldering is permicced. All
adhesive materials shall ❑ eet the requirements of MIL-sTD-883 , method 5011.
Dimensions , pinouts , and pinout functions shall be as specified (see 3.1) The
number of pins on each receiver shall be one of the following: 14, 16, 18, 20,
24, as specified (see 3.1) The receiver case shall be electrically grOunded,
connected to a voltage pin, or electrically isolated (that is, floating) as
specified (see 3.1),

3.5.4 Terminals The terminals shall meet the requirements as specified in
3.5.4.1 and 3.5,6.2,

3.5.6.1 Term inal streneth (see L.6.3.2~. The electrical terminals shall
reveal no breakage, loosening, or relative motion between the electrical terminals
and the case of the receiver. l%e terminals shall meet the requirements as
specified (see 3.1)

3.5.4.2 $olderabilitv (see 4.6.3.3}. Terminal solderability shall meet the
temperature and time requirements as specified in MIL-STD-883 , method 2003.

3,6 ).maintainability. The Individual receivers are regarded as lowest
replaceable units and are not repairable , nor do they require maintenance.

3.7 Performance requirements The receiver shall ❑ eet all performance
requirements of 3.7,1 and 3.7.2 specified herein when an optical signal with
characteristics as specified in 6 ,6,4,1.2 is input to the receiver.

4
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3.7.1 ~,

3.7.1.1 WC familv comna~ (see L.6. kJQ. The logic interface of
the receiver shall be as specified (see 3.1) .

3.7.1.2 u e caDaMILtY (see b.6.4.~ The receiver shall be capable of
driving the ntunbe~ of electrical logic interfaces specified (see 3.1).

3.7.1.3 QUKW short Cireult orot’e~ 4.6.6.3}. The receiver shall
not experience any degradation of performance following application and removal of
an electrical shore between any required output and logic ground or between any
output and supply voltage.

3.7.2 1 urODer&&Si.

3.7.2.1 bu e (see 6.6. 4.lJ\. Unless othemise

specified (see 3.1), the input -co-oucpuc signal logic phase shall be non- inver:-
ing .

3.7.2.2 Df. rror ) (see L.6..!4.5. 6.6.U. The BER shall be no:
greater than one-i: one billion (10-0)

3.7.2.3 Pulse -~idch discorti (see L.6.6.4. 6.6U The allowable pulse-
vidth distortion of che receiver shall be as specified (see 3.1).

3.7.2.6 Puls iftter (se 6. 5. 6.6.91 The ❑aximum allowable pulse
jitter shall be aseapecified (~e~ 3.;). .

3.7.2.5 -al nrOnaEati n delev (see0 f4.6.4.&. 6.6.1fJ~, The maximum
allowable signal delay from the input to the output of the receiver shall be as
specified (see 3.1).

3.7.2.6 Acauisiti n time (see 11.6.14.6.6.6.U. The acquisition time shall
be as specified (see 3.;).

3.7.3 POwe r SUPD1v volcaee and ~C (see 6.6,1J .71. The receiver shall
operate with one or more of the following nominal direct current (de) supply
voltages : plus and/or minus 5 volts, plus and/or minus 12 volts, plus end/or

minus 18 voles. plus and/or minus 26 volts, or plus and/or ❑inus 28 voles as
specified (see 3.1). The receiver shall meet all electrical and optical perfor-
mance requirements specified herein while operating with specified power supply
voltages , currencs , and their tolerances. The total receiver power consumption
shall noc exceed che level as specified (see 3.1) .

3.8 ~. Receiver design and operation shall conform co che safety

standards of HIL-STD-45L, requirement 1.

3.9 fivironmental reauirem encs. The receiver shall meet all performance

requirements under the following environmental condicfons and as specified (see
3.1).

5
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3,9.1 &r.,irorunental teumerature excremes (see fi.6.5.lJ. The receiver shall
❑ eet the performance requirements of 3.7.1 and 3.7.2 at the operating temperature
extremes The receiver environmental temperature range shall be as specified (see
3.1) , in accordance with the ranges in table 1. The receiver shall be visually
inspected, and there shall be no physical damage (see 4 .6.3.4)

TABLE 1. )In.ironmental temperature ranees.

Temperature Operating Nonoperating
range (“c) (“c)

1 0 to +85 -62 to +85

2 -28 to +85 -62 to +85

3 -54 to +85 -62 to +85

4 0 co +125 -62 to +125

5 -28 to +125 -62 to +125

6 -5b to +125 -62 to +125

3.9.2 Thermal shock (see 4.6.5.2>. The test requirements shall be met using
the nonoperating temperature range specified (see 3.9.1) , and shall have nO
cracks , breaks , or other physical damage (see 4 .6.3.4)

3.9.3 Impact shock (4,6.5,3~. The receiver shall not develop cracks , chips,
warping, bending, or other degradation (see 4.6.3.4)

3,9.4 Vibration (see Ii.6.5.~1. The receiver shall not develop cracks,
chips , warping, bending, or other degradation (see 4.6. 3.4)

3.9,5 Salt surav (see 4.6.5.51. The receiver shall ❑ eet the requirements of
MIL-STD-883, method 1009.

3.9,6 )Ixulosive atmosphere (see 4,6,5,6/, The receiver shall safely operate
in a flammable atmosphere without causing an explosion.

3.9.7 Funms resistance (see 4,6, 5.7L. The receiver shall ❑ eet the require-
ments of MIL-STO-454 , requirement b Materials not identified in MIL-sTD-454 ,
requirement 4, as fungus inert , shall meet the requirements of grade I of
MIL-STD-81O, ❑ethod 508.

3.9.8 Environmental screenine (see 4.3.1.3. 4.3.1. 4~. The receiver shall be
environmentally screened by random vibration (see 4.3.1. 3) and by temperature
cycling (see 4.3,1.4).

6
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1 3.10 &iechanical rea~ (see f+.6.~.

I 3.10.1 gable null-out forte (see &.6.6.~. The minimum ceble-to-receiver
pull-out strength shall be a minimum of 50 percent of the specified tensile
strength of the attached cable or 100 newtons, whichever is less. There shall be
no cable jacket damage, cable clamp failure, cable-to-receiver seal damage,
distortion or bending of receiver parts, or cable disengagement from the clamp
(see 6.6.3.6).

3.10.2 ~iSt (ace fJ.6.6. ~. Cable-to-receiver seals shall ❑ eet the require-
ments of 3.17.

3.10.3 fionneccOrvull-~e 4.6.6.31. The minimum connector- cO-
receiver pull -out strength shall be one-half of the specff ied r.ensile screngch of
the attached connector or 100 nevtons, vhichever is less. There shall be no
connector-co-receiver seal damage, distortion or bending of receiver parts, or
connector disengagement from che receiver (see 4.6. 3.b).

3.10.6 tier dvnamic strencth (ace 6.6.6.&l. The minimum fiber dynsmic
strength shall be 50 percenc of the specified proof screngch of the attached
fiber. There shall be no fiber-to-receiver seal damsge or discorcion or bending
of receiver parts (see 4.6.3.4).

3.11 h~anc e e. The performance requirements of 3.7.2
shall be met when tested in accordance with k.6. 7, unless ochervise specified (see
3.1).

3.12 Eleccr maznecic effeccs (see0 6,6.~. The receiver shall meet the
conducted and radiated emission requirements, and the conducted and radiated
susceptibility requirements of flIL.STD-f161, part 5, as specified (see 3.1).
Above-deck or below-deck applfcscion shall be es specified (see 3.1).

3.13 El_ectrOstacic discharee sensm Vitv (ESDS) (see b.6.9 \. The receive:
shall meet che requirements of 3.7, and the requirements for .SS0Sclass 2 devices
in MIL-STD-883.

3.lSI ~mensions (see L.6.1O>. The receiver shrill be enclosed in a physical
envelope with detailed dimensions as specified (see 3.1) .

3.15 h (see G.6.~ The receiver case finish shall comply
with the package finish (external finish) requirements of MIL-I4-3851O. Unless
othemise specified (see 3,1) , the pins shall be cin plate finished in accordance
with I4IL-M-3851O.

3.16 ~~ f! Unless othe~ise specified (see
3.1), the receiver s~al~ beamarked in sccordan~e with FIIL-M-3851O. The assigned
part number shall use the numbering schemes specified (see 6.S)

3.17 L.’orkmans& The receiver shall meet the requirements specified in
IIIL-STD-883 (ace 4.3.1:1 and 6.6.3.4).
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PRoVISIONS

4.1 ReSDOnsibilitV fOr insuectiors. Unless otherwise specified in the
contract or purchase order, the contractor is responsible for the performance of
all inspection requirements (examinations and tests ) as specified herein. Except
as otherwise specified in the contract or purchase order, the contractor may use
his ovn or any other facilities suitable for the performance of the inspection
requirements specified herein, unless disapproved by the Government. The Govern-
ment reserves the right to perform any of the inspections set forth in this
specification where such inspections are deemed necessary to ensure supplies and
ser?ices conform to prescribed requirements

4.1.1 Responsibility for compliance. All items shall meet all requirements
of sections 3 and 5, The inspection set forth in this specification shall become
a part of the contractor’ s overall inspection system or quality program. The
absence of any inspection requirements in the specification shall not relieve the
contractor of the responsibility of ensuring that all products or supplies
submitted to the Government for acceptance comply with all requirements of the
contract. Sampling inspection, as part of manufacturing operations, is an
acceptable practice to ascertain conformance to requirements ; however, this does
not authorize submission of known defective material , either indicated or actual ,
nor does

4.2
follows :

4.3

it commic the Government to accept defective material.

Classification of inspections. The inspections herein are classified as

(a) Screening inspection (see 4,3)
(b) First article inspection (see 4.4)
(c) Quality conformance inspection (see 4.5)

~ insnecrion, Each receiver to be delivered or submitted for
inspection shall have been subjected to, and passed, all of the screening tests of
table II in the order shown. Receivers with cable pigtails may be subjected to
these tests before the pigtail exterior is installed over the coated fiber. For
those receivers with pigtails to be cabled after screening, a temporary strain
relief may be installed at the receiver/pigtail interface for the screening tests

TABLE 11, ~ insueccion.

Inspection

Internal visual
Burn- in
Random vibration
Temperature cycling
External visual
Hermetic seal

Requirement

3.17
3.3.1
3.9.8
3.9.8
3.17
3.5.3

Test

6.3.1.1
&.3,1,2
4.3.1.3
4.3. 1.4
b.6.3. fA
&.6, 3,1

8
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4.3.1 ~sDectl On condit~. Inspection conditions shall be met as required

in the applicable test method for each inspection parameter, and as specified
(see 3.1).

6.3.1.1 ~. Internal visual inspection (pre-cap)
shall be performed in accordance with )IIL-sTD-883, method 2017.

4.3.1.2 ~-in (see 3.U. Burn- in testing shall be in accordance with
FIIL-STD-883, method 1015. Unless otherwise specified (see 3. 1), all receivers
shall be tested for a ❑inimum of 160 hours at the maximum temperature specified in
table 1. Maximum power supply voltage and maximum optical power level shall be

applied to the receiver during the test (see 3.7.3 and 4.6.4.1.2).

6.3.1.3 11.iM@m v (see 3.9.81. Random vibration testing shall be in
accordance with MIL.STD-8S3, method 2026, condition 11, test condition C. No
power shall be applied during this test.

6.3.1. & (see 3.9.81. Temperature cycling testing shall
be in accordance with t41L-STD-883, method 1010, using test condition B. No po~.er
shall be applied during this test.

L,14 ~irsc article insD Ction (see 3.21. Inspection shall include the tesca
of groups 1, II, 111, and IVeof cable 111, as specified (see 6.2 and 6.3). Each
sample unit shall successfully pass all screening tests (see 4 .3) prior co
performing group I tests. All sample unica used for groups 11, 111, and IV
testing shall have successfully passed group I testing. Tests within a group,
using the same sample unit, shall be performed in the sequence sho~n in table 111.

fa.b.l Samrrles. Unless otherwise specified (ace 6.2), the number of sample
units to be subjecced co inspection shall be seven receivers, not including those
required for reliability testing (see 3.3). The samples shall be taken at random
from a produccfon run and shal 1 be produced with equipment and procedures intended
for production of final units by the manufacturer. For receivers with cable
pigtails, those units to be aubjecced to group 11 tests may have the pigtail
exterior installed after the hermetic seal teat. For chose receivers with
pigtails co be cabled after hermetic seal cescing, a temporary strain relief may
be installed at the receiver/pigtail interface for chose tests prior to hermetic
seal testing.

I

I

I

9
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TABLE III. First article inspection.

Inspection Requirement Test Sample size
(see 4.b.1)

Group I

Identification marking 3.16 4.6.12 u
, I

logic family compatibility I 3.7.1.1 I 4.6.4.2 I u I

Drive capability 3,7.1.2 4.6.4.2 u

Output short circuit
protection 3.7.1.3 4.6.4.3 .L/

Input-to-output signal logic
phase 3.7.2.1 4.6.4.4 Y

Bit error ratio (BER) I 3,7.2,2 I 4.6.4.5 I .l/ I

Pulse-width distortion I 3,7.2.3 ] 4.6.4.4 I v I .-

Pulse jircer I 3.7.2.4 I 4,6.4.5 I u I

Signal propagation delay 3.7.2.5 4.6.4’:4 L/

Acquisition time 3.7,2.6 4,6.4.6 1/

Power supply voltage and 3.7,3 &,6.L.7 L/
current

External finish 3.15 4.6.11 .l/

Workmanship 3.17 4.6.3.”L L/

Temperature extremes 3.9.1 4.6.5.1 .L/

I Group 11 I

Terminal strength 3.5.4.1 4.6.3.2 1

Solderabilicy 3.5.4.2 4.6. 3.3 .?./

Thermal shock 3.9.2 4.6,5.2 1

Impact shock 3.9.3 4,6.5.3 3J

Vibration 3.9.4 4.6.5.4 3/

See footnotes at end of table.

10
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TfiLE III. ~ - COntinued.

Inspection I Requirement Test I Sample size
(see 4.6.1) I

Salt spray 3.9.5 4.6.5.5 Y

Mechanical requirements 3.10 b.b.b u

Hermetic seal 3.5.3 L.6.3.1 u

Explosive atmosphere I 3.9.6 I .%.6.5.6 I ~ I

Fungus resistance I 3.9.7 6.6.5.7 u 1

Group 111

Electromagnetic effects 3.12 lb.6.8 1

Electrostatic discharge 3.13 6.6.9 4!/
aensitivicy

Croup XV

Reliability 3.3 .4.6.1 see 3.3

Nuclear radiation resistance 3.11 6.6.7 .4.

All samples shall be subjected to group I inspections.

E The same sample shall be used as in the terminal strength inspection.
The same sample shall be used as in the thermal shock inspection.

z The same ssmple shall be used as in the electromagnetic effects
inspection.

4.5 @al iCV cOnfOrmanc e insuecc~. Quality conformance inspection shall
include the requirements of groups A, B, and C in tables IV, v, and VI. as
specified (see 6.2). Each receiver shsll successfully pass all screening tests
(see 4.3) prior co performing group A inspections. Croup B samples mus= have
successfully completed group A inspections. Group C samples must hsve
successfully completed group A and B inspections.

L.5.1 ~rouD A insoeccion. The group A inspections shall be nondestructive
tests, consisting of visual, mechanical, and performance tests as provided tn
table IV and as specified (see 3.1) . Each receiver shall comply with the group A
requirements prior to delivery or prior to group B and C testing, and shall be
tested in the order shown.

11

Downloaded from http://www.everyspec.com



MIL-R-2fL720(NAVY)

TABLE IV. Crouu A insnectio~.

Inspection Requirement Test

Identification marking 3.16 .4.6.12

Logic family compatibility 3.7.1.1 4.6.4.2

\L)r>ve capability I 3.7.1.2 I L.6.LI.2 I

Output short circuit

protection 3.7.1.3 4.6.4.3

Input-to-output signal
logic 3.7.2.1 4.6.4.4

Bit error ratio (BER) 3.7.2.2 4.6.4.5

Pulse-width distortion 3.7.2.3 4,6.4.4

I Pulse jitter I 3.7.2.4 I 4.6.4.5 I

I Signal propagation delay I 3.7.2.5 I 4.6,4.4 I

Acquisition time 3.7.2.6 4,6.4.6

Power supply voltage and
current 3,7,3 4.6.4.7

Temperature extremes 3.9.1 4.6,5,1

4, 5.2 GrOuD B inspection. The group B inspections shall be the
nondestructive tests in cable v and as specified (see 3.1)

4 .5.2.1 Inspection seauence, For receivers with cable pigtails, those units
to be subjected to group B inspection may have the pigtail exterior installed
after the hermetic seal test. For those receivers, a temporary strain relief may
be installed at the receiver interface for all tests prior to hermetic seal
testing. Group B inspections shall be tested in the sequence shovn.

12
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Inspection Requirement Test

Impact shock 3.9.3 4.6.5.3

Thermal shock 3.9.2 6.6.5.2

Fiber dynamic strength (styles
A and C only; see 1.2.3) 3.10.4 4.6.6.6

Hennecic seal 3.5.3 6.6.3.1

Cable pull -OUC force (for
cable pigtailed units only) 3.10.1 b.6.6.l

4.5.3 GrOuD C insD c~iou The group C inspections shall consist of the
tests in table VI and asespecified (see 3.1) . These tests may be descruccive to
sample parts. Unless othervise specified (see 6.2), samples for each test shall
consist of subsets of group B test ssmples. For receivers wfch cable pigtails,
the cable exterior may be removed prior co hermetic seal testing.

TABLE VI. ~.

I Inspection I Requiremecrcs I Test [

Reliability 3.3 &.6.l

Nuclear radia:ion resistance 3.11 IJ.6.7

Terminal strength 3.5.4.1 Ii.6.3.2

I Twist (for cable pigtailed
units only) I 3.10.2 I .!+.6.6.2 I
Conneccor pull-out force
(for connectorized units only) 3.10.3 ““ 6.6.6.3

&lectrOmagnecfc effects 3.12 &.6.8

.Eleccrostatic discharge
sensitivity 3.13 4.6.9

I Vibration I 3.9.6 I 6.6.5.6 I

Hermetic seal 3.5.3 6.6.3.1

Explosive atmosphere 3.9.6 4.6.5.6

Solderabflicy 3.5.L.2 4.6.3.3

I F“”gw resistance I 3.9.7 I 6.6.5.7 I
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4.6 ~ethods of inspection.

6.6.1 ~eliabilitv (see 3.31. The receiver failure rate shall be determined
for class B devices (as defined in MIL-STD-883) using MIL-STD-883 , ❑ethod 1016,
except that the minimum ambient temperature shall be 150 degrees Celsius (“C)
Input optical signal corresponding to the characteristics specified %n 4.6.4 .1.2
at the minimum pulse width and maximum duty cycle shall be used. The power supply
shall be set to the maximum specified in 3.7.3. Proper device operation shall be
determined by verifying the bit error ratio using the test specified in 4.6.4.5.

4,6.2 Materials (see 3.41. Materials inspection shall consist of determina-
tion that the materials used in fabricating the receivers are in accordance with
3.4.

4.6.3 pesim and construction insuections.

4.6. 3.1 Jiermetic seal (see 3.5, 31. The receiver shall be tested and
accepted in accordance with MIL-STD-883, method 1014, ❑ethods Al and C. For

receivers with cable pigtails, see 4.3, 4.4.1, 4.5.2.1, and 4.5.3, as applicable.

4.6.3.2 Terminal strencth (see 3.5.4.11. The receiver electrical terminals
shall be tested and accepted in accordance with MIL-STD-883, ❑ethod 2004. Tes:-
condition A shall be used for tension; condition B1 shall be used for stress ; and
condition B2 shall be used for pin fatigue

4 .6.3.3 Solderabilitv (see 3,5.4.21. The receiver electrical pins shall be
tested and accepted in accordance with MIL-sTD-883, method 2003.

4 .6.3,4 Visual inspection (see 3.171 Receivers shall be inspected and
accepted for workmanship in accordance with MIL-STD-883 , method 2009.

4.6.Ii Performance tests

4.6.4.1 General. The performance tests for the receiver shall be performed
with the receiver having not less than 1 ❑ eter of fiber connected. For a style B
receiver (see 1.2.3), the connector and the fiber or cable comprising the pigtail
shall ❑ eet the requirements as specified (see 3.1) Measurements shall be made
using an optical signal corresponding to the characteristics specified in
4,6,4.1.2. The optical signal shall be input into the pigtail using the appro-
priate launch conditions For multimode fiber, a 70/70 or 70/100 restricted
launch shall be used. For single-mode fiber, the pigtail shall be wrapped one
turn around a 30-millimeter (cam)diameter mandrel.

4.6.4 .1.1 standard test conditions Unless othervise specified (see 3.1) ,
the following ambient test conditions shall be used:

(a) Temperature: 25-C + 3, -5-C.
(b) Relative humidity: 50 i 30 percent.
(c) Atmospheric pressure: 725 + 75 mm of ❑ercury.

14
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h.6.~.l.2 ~ ~e charac’erfs’ics Of
the optical input signal CO the receiver shall be as specified (see 3.1). These
characteristics include the following:

(a) Optical power spectrum (peak wavelength and spectral width (see
6.6.15)).

(b) Optical power levels (maximum and ❑inimum).
(c) Rise and fall times(maximum) (ace 6.6.13).
(d) Pulse width (maximum and ❑inimum).
(e) Duty cycle (maximum and ❑inimum).
(f) ExtincciOn raciO (minim~) (see 6.6.5).
(g) Overshoot and undershoot (msximum) .

4.6..3.2 L@c familv and dri e can~ 37. ~ and 37.1~v This

test shall verify chac the electrical output of the receiver is compatible with
the logic fsmily specified and that the receiver is capable of driving the
specified number of logic interfaces.

The cesc set-up is shown on figure 1:

& El!wDmao

r-1?oLnarm

The test procedure shall be as follows:

1. Standard ambient test conditions shall be as specified in b .6.6.1.1.
2. The receiver shal 1 be connected to the apparatus that provides the

specified conditions.
3. llrepower supply voltage shall be set to the minimum magnitude specified

(see 3.7.3).
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L.

5.

6.

9.

The optical signal generator, in conjunction with a variable optical
attenuator, shall reproduce the characteristics of the optical input
signal described in 4.6.4.1.2.

The input shall be a square wave optical signal to the receiver. An
electrical load shall be connected that represents worst-case fan-out
conditions, as specified. Any other test signals are specified (see
3.1),

Perform the test and verify that the output of the receiver conforms to
the logic family specified. Appropriate ❑ easurement devices fox
current and voltage shall be used.

Verify the require~ents of 3.7.1.1 and 3.7.1.2.
The power supply voltage shall be set to the maximum magnitude specified
(see 3.7.3) Repeat steps 5 through 7.

The power supply voltage shall be set to the nominal specified magnitude
(see 3.7.3) Repeat steps 5 through 7.

6 .6,4.3 Outuut short circuit protection (see 3.7.1. 31. The output short
circuit protection shall be verified in accordance with FfIL-sTD-883, method 3011.

4 .6.4.4 Optical-electrical Droperties This test shall verify that the
input-to-output logic phase (see 3.7.2.1) , the pulse-width distortion (see
3.7.2.3) , and the signal propagation delay (see 3.7.2.5) are as specified. -

I The test set-up shall be as shown on figure 2:

1 I I

L-JMODE
CONTROL

t t

[

ID.’uRm
DCIZCTOR

2-tH&SNEL

AMPLFER
OSt-om

FIGURE 2. Ontical-electrical Drouerties test set-up
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The test procedure shall be as follovs:

1.
2.

3.

b,

5.

6.

7.

8.

9.

10.

11.

12.
13.

14.

Standard ambient test conditions shall be as specified in 4.6.4.1.1.
The receiver shall be connected co the apparatua that provfdea the
specified conditions.

The power supply voltage shall be set to the minimum magnitude specified
(see 3.7.3).

The optical signal generator, in conjunction with a variable optical
attenuator, shall accurately reproduce the characteristics of the
optical input signal described in 4.6.4.1.2.

The linear fiber optic detector/amplifier (linear to one percent over
measurement range) and oscilloscope shall be selected to be compatible
with the data signaling rate (OSR) of the receiver. The composite rise
and fal1 times and the overshoot and underahooc of the test equipment

shall not cause more than three percent inaccuracy of meaaurementa.
Alternatively, the resultant meaaurementa shall be corrected for the
effects of the measuring equipment.

Unleaa othervise specified (ace 3.1) , the input signal shall be at the
maximum specified optical power level with a pulse width of sufficient
duration to eliminate any ambiguity from the measurement. Ensure chat

.saceady state output has been reached. Other teat signals shall be as
specified (see 3.1).

Observe the output to input phase. An input binary HIGH should remain a
binary HIGH aC the output. An input WV should remain LOK at the
output. There shall be no logic inversion from input -co-oucpuc.

Unless otherwise specified (ace 3.1), the signal propagation delay shall
be meaaured using the procedure provided in the appendix co this
specification.

Unless otherwise specified (see 3.1), optical input signals shall be a=
the minimum specified pulse width with a 50 percent duty cycle.
Measure the input and output pulse vidtha. Calculate the pulse-width
discoriion as the abaolute value of the difference between the input
and oucpuc pulse &.ldth when measured at the full-width half-maximum
signal level point.

Using che attenuator, reduce the input signal to the minimum specified
optical input power level.

Repeat steps 7, 8, and 9 to ❑ eaaure the signal propagation delay and
pulse-width distortion.

Verify the requirements of 3.7.2.1, 3.7.2.3, and 3.7.2.5.
Sec che power supply volcege co the maximum specified magnitude (see
3.7.3). Repeat steps 6 through 12.

Sec the uower auuDly voltaue to the nominal specified magnitude (see
3.7.3 ).” Repeat” ~t~ps 6 t~rough 12.

&.6.b.5 Bit error ratio ~) and Dulse titter (aee 3.7.2.2 and 3.7.2 .~).

BER and pulse jitter shall be as specified herein and the applicable specification
sheet using the specified minimum optical power level and the specified maximum
optical power level.

17
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The test set-up shall be shown on figure 3:

t
I

G=l 1:
i
I

rwcx our Crr.mxm

FIGURE 3. B!3ER and DU1 e ter tes et-u

The test procedure shall be as follows:

1,
2.

3.

4,

5.

6.

7.

8.
9.

Standard ambient test conditions shall be as specified in 4.6.4.1.1.
The receiver shall be connected to the apparatus that provides the -
specified conditions

The power supply yoltage shall be set to the minimum magnitude specified
(see 3.7.3).

The optical signal generator, in conjunction with a variable optical
attenuator , shall reproduce the characteristics of the optical input
signal described in 4.6.4.1.2. The attenuator shall have sufficient
range , resolution, and calibration accuracy at the specified wavelength
for an accurate evaluation of the BER.

The BER test set transmits a pseudo random-bit sequence (PRBS) of light
pulses ; receiving the electronic pulse pattern provided by the
receiver, analyzes the pattern for errors on a bit-by-bit basis , and
displays the number of erroneous bits and the number of total bits
analyzed. The clock rate of the BER test set shall be that which
results in an output sequence from the optical signal generator
containing a minimum pulse width required in the receiver specifica-
tion.

The modulator converts the PRBS output from the BER test set to a forma:
as required by the receiver specification. The demodulator reconverts
the receiver output to recover the original format as input to the
modulator.
The PRBS length shall be as specified (see 3.1) Using the attenuator,
set the optical power to the maximum specified optical power level.
Other test signals shall be as specified (see 3,1)

Determine the BER,
Ensure that the connections to the oscilloscope are as shown in the cesc
set-up diagram, Set the oscilloscope sync-source selector to external
Sec the horizontal sweep speed to ❑aximize the trace width in the
following jitter ❑ easurement Using the PRBS pattern, display an eye
pattern on the oscilloscope. Jitter can be ❑easured by the extent of
eye closure along a horizontal axis at the point where it crosses the

18
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axis. Jitter is the width of the trace along
point where it crossas the axis. The axis is

a horizontal axis at the
chosen so that it

penetrates the trace at the

6) . Measure the results.

A

poinr of ❑inimum trace width (see figure

—

I
m’m

FI~E fJ. ~.

10. Verify the requirements of 3.7.2.2 and 3.7.2.4.
11. Repeat steps 8 through 10 at the ❑inimum optical power level specified.

)!easure the results.
12. Repeat steps 8 through 10 at an average of the specified maximum and

minimum power levels. Heasure r.heresults.
13. Verify the requirements of 3.7.2.2 and 3.7.2.4.
lfk. Set the poser supply voltage to the maximum msgnitude specified (see

3.7.3) Repeat steps 6 through 13.
15. Set the power supply voltage to the nominal magnitude (see 3.7.3).

Repeat steps 6 through 13.

4.6.L.6 ~auisition ti~. The acquisition time shall be as specified in
3.7.2.6. It should be noted that this test procedure is application oriented, and
details are provided in the specification sheet (see 3.1).

The general test set-up shall be as shovn on figure ~:

I o=y:~ MoDE RExs?my POWER- +
CENERAIVR

CON7RDL
=T

SUPPLY

t

oscoJmscoPE
OR SOUIAR
munwtn

FIGURE 5.
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The test procedure shall be as follows:

1.

2.

3,

6.

5.

6.
7.

8.

Standard ambient test conditions shall be as specified in 4.6.L.1.1.
The receiver shall be connected to the apparatus that provides the
specified conditions.

The power supply voltage shall be set to the ❑inimum magnitude specified
(see 3.7.3).

The optical signal generator, in conjunction with a variable optical
attenuator, shall reproduce the characteristics of the optical input
signal described in 4.6.4.1.2. AIIy other test signals shall be as
specified (see 3.1)

Ensure that the effects of the test
considered in the determination of

Verify the requirements of 3.7.2.6.
Set the power supply voltage to the
3.7.3) Repeat steps 5 through 6.

Set the power supply voltage to the

equipment and the cables are
the acquisition time.

maximum magnitude specified (see

nominal magnitude specified (see
3.7.3) .“ Repeat” st~ps 5 t~rough 6.

4,6.4,7 power SUVPIV voltaze and current (see 3.7.3}. The maximum current
shall be measured and verified in accordance with MIL-sTD-883 , method 3005, using
the nominal supply voltage specified.

4.6.5 ~nvironmental tests (see 3.9>, The following environmental tests
shall be performed,

h,6.5. l ,SnvirOnmental temperature extremes (see 3.9,1]. The performance of
the receiver shall be verified in accordance with L .6.4 at both of the operating
temperature extremes as specified. The receiver shall have attained thermal
equilibrium for at least 30 minutes before any measurements are ❑ade Thermal

equilibrium is defined as the low temperature minus zero degrees, plus 1 degree
Celsius; or the high temperature plus zero degrees, minus 1 degree Celsius.

L.6.5,2 Thermal shock (see 3,9.2~. The effects of thermal shock on receiver

performance shall be tested using MIL-STD-883, method 1011, over the nonoperating
temperature range specified. Verification of performance shall be conducted in
accordance with 4 .6,6.4 and 4 .6.4.5 after the test.

4.6.7.3 JmDact shock (see 3.9,3\. The receiver shall be subjected to
physical shock using MIL-STD-883, method 2002, test condition B. Verification of
performance shall be conducted in accordance with 4,6.L ,5 during the test and
4 .6.4.4 and k.6,4.5 after the rest. The BER shall be monitored for 5 minutes
during which time all five impaccs shall be delivered. The number of bit errors
detected during the test shall be not greater than 2 plus the number of bits
transmitted times the specified BER.

4 ,6.5.4 Vibration (see 3.9,4>. The receiver shall be tested for effects of
vibration in accordance with MIL-STD-883 , method 2026, test condition 11, test
condition C, and ❑ethod 2007, test condition A. Verification of performance shall
be conducted in accordance with 4.6.4,5 during the test and 4.6.4,4 and 4.6.4.5
after the test.
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~.b.s.s ~. The receiver shall be tested and accepted
in accordance with )41L-STD-883, method 1009, test condition C.

4.6.5.6 f e atm~ 3.9.61 The receiver safe operation
within explosive atmo~pheric environments ahali be verified using HIL-STD -202,
❑ethod 109, under conditions aa specified (see 3.1).

~bs.1 ~. Receivers and materials used in the
construction of the receivers that are noc identified as fungus inert. shall pass
the tests of MIL-STD-81O, method 508.

&.6.6 ~cal tests (ace 3.10/.

4.6.6.1 Qable msll.out force (see The receiver shall be tested in
accordance with EIA L55-6. The axial tensile load shall be applied to the load
specified and shall be maintained for 10 minutes. The BER shall be verified
during and after the test (see 4.6.4.5).

6.6.6.2 lwiSC (see 3.lo.~. l%e receiver shall be tested in accordance t.ith
EIA 655-36, with the excepcion tha: the teat sample shall be a properly pigtailed
receiver. The number of loads to be applied shall be one. The BER shall be
verified durin& and after the cesc (see b.6.b.5).

4.6.6.3 GOnnec~O-r ~“ .~ut force (ace The receiver shall be cesced
in accordance with EIA 655-6, with the exception that the test sample shall be a
conneccor on the receiver. The axial load shall be applied co the load specified
and shall be maintained for 10 minutes. The BER shall be verified during and
after the teat (see &.6.4.5).

4.6.6.& ~bei r dvnamlc str ngthe (see 3.10.LI. Tha fiber pigtail dynsnic
strength shall be tested aa follows: The fiber pigtail shall have an axial
tensile load applied up to the load specified ac an angle of 45 degrees to the
normal (see figure 6). With the load applied, the pigtail shall be rotated
through one rotation (360 degrees). The BER shall be verified during and after
the test (see 4.6.4.5).

. .
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FIGURE 6. Fiber dvnamic strength test set up.
..

4,6.7 Nuclear radiation resistance (see 3.111. The receiver shall be
subjected to radiation in accordance with MIL-STD-883.,methods 1017 (neutrOn) and
1019 (total dose) (see 3.1) Verification of performance shall be conducced in
accordance with b.6,14.5during the test and 4.6.6.6 and 6.6.4.5 after the Lest.
The dose rates and exposure times shall be as specified (see 6.2) Three test
temperatures are required; the low and the high operating temperatures (see table
I), and 20”C.

4.6,8 ~lectromaenetic effects (see 3.121 The receiver shall be tested for
effects of electromagnetic emissions in accordance with MIL-STD-L62 as applicable
and as specified (see 3.1) Verification of performance shall be conducted in

accordance with 4 .6.4,6 and k.b.k,5 during and after the test.

4.6.9 Electrostatic discharee sensitivity (see 3’.13]. The receiver shall be
tested for sensitivity to electrostatic discharge in accordance with MIL-sTD-883 ,
method 3015. Unless othervise specified (see 3.1) , the electrostatic pulse shall
be not less than 3000 volts. Verification of performance shall be conducced in
accordance with 4 .6,4 after the test.

4.6.10 J)imensions (see 3,14\. The receiver shall be inspected for com-
pliance with unit dimensions and tolerances using MIL-STD-883 , method 2016.

4.6.11 .Sxternal finish (see 3.151. The external finish of the receiver case
shall be verified using MIL-STD-883 , ❑ethod 2009.

4.6.12 Identification markines (see 3.16) The receiver markings shall be
examined for legibility and required information using MIL-STD-883 , method 2009.
The marking shall be legible and complece, and shall meet the resistance to

solvents in accordance with MIL-STD-883 , method 2015.
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4.6.13 ~. The ss.mpling and inspection of the preser-
vation, packaging, and container marking shall be in accordance with the require-
❑ ents of HIL-M-55565.

5. PACKAGING

(The packaging requirements specified herein apply only for direct Government
acquisition. For the extent of appl fcabilfcy of r.hepackaging requirementsof
referenced documents listed in section 2, see 6.7.)

5.1 ~. The receiver shall be packaged for shipment
and presentation in

5.2 ~.
HIL-M-3851O.

accordance with UIL-H-55565.

tlarking on the receiver packaging shall be in accordance with

6. NOTES

(llsis seccion contains information of a general or explanatory nature that
may be helpful, but is not ❑andatory. )

6.1 ~ended use. The receivers specified herein are intended for the
reception of opiically cransmicted digital data signals. The receiver applica-
tions may utilize any signal data format within the performance capabilities as
specified herein.

6.1.1 HIL-T-2G721 is the companion specification
on digital fiber optic shipboard transmitters. Although the companion specifica-
tion ia not involved in che classification or testing of receivers, it is often
useful for evaluating che fiber optic link syacem. A single-mods receiver Kill
use a multimode pigtail

6.2 &ouisfti on reauiremenc~. Acquisition documants must specify che
following:

(a)
(b)

(c)

(d)
(e)
(f)

(g)

(h)
(i)

(j)
(k)
(1)

(m)
(n)

Title, number, and date of the specification.
Clasa, DSR range, and style required (ace 1.2).
Issue of 00DISS to be cited in the solicitation, and if required,
che specific issue of individual documencs referenced (ace 2.1.1
and 2.2).

Title, number and the date of che specification sheet.
When first article is required (see 3.2) .
Number of test units required for reliability teacing unless
testing is uaived (ace 3.3) .

Appropriate specification for the pigtail when units are supplied
with a fiber optic pigtail (ace 3.5.1)
L’henfirst article is required and tast information (see &.&).
First article sample and 10C size (see 4.4.1).
Quality conformance inspection information (see L.5)
If ssmples for group C are other than specified (ace 4.5.3)
Nuclear radiation dose rates and exposure times, when test is
required (ace 4.6.7).

Part number of receiver (ace 6.8).
Quantity required.
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Consideration of data reauirem ents. The following
considered when this specification is applied on a. .

atmlicable Data Item Descriptions (DID’s) should be reviewed

data requirements
contract. The
in conjunction with. .

the specific acquisition to ensure that only essential data are requested/provided
and that the DID’s are tailored to reflect the requirements of the specific
acquisition. To ensure correct contractual application of the data requirements,
a Contract Data Requirements List (DD Form 1423) must be prepared to obtain the
data, except where DoD FAR Supplement 27.475-1 exempts the requirement for a DD
Form 1423.

Jleference Parazrauh PID Nunbeq pID Title sue!?ested Tailoring

3.4 DI-E-2121 Certificate of ..-.

compliance
4.4 DI-T-4902 First article .-..

inspection report

The above DID’s were those cleared as of the date of this specification. The
current issue of DoD 5010. 12-L, Acquisition Management Systems and Data Require-
❑ ents Control List (AMSDL) , must be researched to ensure that only current,
cleared DID’s are cited on the DD Form 1423.

6.4 First article. When a first article inspection is required, the first
article should consist of seven units The contracting officer should also
include specific instructions in acquisition documents regarding arrangements for
examinations , aPPr Oval Of first article test results, and disposition of first
articles Invitations for bids should provide that the Government reserves the
right to waive the requirement for samples for first article inspection to those
bidders offering a product which has been previously acquired or tested by the
Government, and that bidders offering such products , who wish to rely on such
production or test, must furnish evidence with the bid that prior Government

aPPrOval is presently appropriate for the pending concract.

6.4.1 Lot size. The lot size may be specified contractually, if desired

6.5 gualitv conformance. Quality conformance inspections require contrac-
tual definition of the overall test program, including s.xnple sizes and lot sizes,
if appropriate,

6.6 Definitions.

6,6.1 Acquisition time Acquisition time is the time between the applica-
tion of the input signal and scabilizacion of the output signal.

6.6,2 Bit error ratio (BER1. BER is the number of erroneous bits divided by
the total number of bits in a propagating signal over some stipulated period of
time.

6.6,3 Claddine mode stricmer. A cladding ❑ode stripper is a material

applied to cladding to allow electromagnetic energy being transmitted in the
cladding to leave the cladding.
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6.6.4 QOre mOde f~ w. A core node filter is a device, such
as one turrsof an optical fiber wrapped around a mandrel, that removes high-order
propagation modes from the core of the optical fiber.

6.6.5 ~. The extinction ratio is the ratio of tvo optical
power levels, P1/Pz, of a digital signal generated by a light source, where P, is
the optical power level generated when the light source is ‘on” and P2 is the
pover level generated when the light source is “off”.

6.’5.6 Uk-a@hs. Fiber cladding is a transparent material that
surrounds the core of an optical fiber and that has a lower index of refraction
than the core material.

6.6.7 ~. Fiber coating is a protective material bonded to an
optical fiber over the cladding for various purposes , such as prese~ing fiber
strength, inhibiting cable losses, protecting against ❑echanical dsmage (microben -
ding), protecting against moisture and other debflitacing environments, providing
compatibility with fiber and cable manufacturing processes, and providing
compatibility k.ich jacketing processes.

6.6.8 ~iber core. A fiber core is the central portion of an optical fiber.
The core has a higher refractive index than che cladding that surrounds it. The
bulk of light energy is confined co and propagates in the core. Single-mode fiber
core dismeters range from 2 co 11 micrometers, depending on the numerical
aperture, core radius, and wavelength of the incident light.

6.6.9 ~. Jitter is the variarion in time or space of a received signal
compared to the inacant or point of its transmission or to a fixed time frame or
point at the receiver. Sources of jitter include signal-pattern-dependent laser
turn-on delay, noise induced at a gating turn-on point, gating hysteresis, and
variations in signal delay chat accumulate on a data link caused by cable vibra-
tion. The signal variations are usually abrupt and spurious. They include time
and spatial variations in length, smplitude, spacing, or phase of successive
pulses.

6.6.10 An optical cable,.pigtail is a short length of
fiber optic cable parmanencly fixed to a component and is used to couple optical
power between it and another optical cable pigtail or fiber optic cable, such as a
transmission cable.

6.6.11 ~. An optical fiber pigtail is a short length of
optical fiber permanently fixed to a component and is used co couple optical power
between it and another optical fiber pigtail or a transmission fiber.

6.6.12 pulse-width disco-. Pulse-width distortion is the difference
between the width of the aleccrical input pulse and the width of the corresponding
optical output pulse.
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6.6.13 Jtise and fall time. The rise and fall times are transition times and
are defined as the time required to pass between tvo reference levels. These
reference levels are located 10 percent of the total distance between the two
limit levels above the low level and below the high level. Rise time is defined
as the time to pass from the low level to the high level, and fall time is the
time to pass from the high level to the low level.

6.6.lL sienal DroDazation delay. Signal propagation delay is the time
required for a signal to travel from one point to another, e.g. , in an optical
receiver, the time intenal between the leading edge of an optical input pulse and
the leading edge of the corresponding electrical output pulse

6.6.15 SDectral width, Spectral width is the wavelength interval in which a
radiated spectral quantity is a specified fraction of its maximum value. The
fraction is usually taken at 0.5 of the ❑aximum power level, and is the full-vidch
half -maximtun value

6.7 5ub -contracted material and Darts. The packaging requirements of
referenced documents listed in section 2 do not apply when material and parts are
acquired by the contractor for incorporation into the equipment and lose their
separate identity when the equipment is shipped.

6.8 part number.

6.8,1 Fart or identifvin!+ number (PINI. The PLNs to be used for receivers
acquired to this specification-are created as follows:

D2L720 / XX - x

Receiver
basic specification _-l

Receiver
specification sheet A

Receiver
serial number

Examples: D24720/01-001
D24720/02-001

x

6.9 ,PaTt designator A part designator, if specified (see 3.1) , should
include classifications (see 1,2) as follows :

1. Wavelength class (see 1.2.1)
2. Data signaling rate (see 1.2.2)
3. Style (see 1,2,3)

Example : A2.4

26
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MIL-R-2L720(NAw)

6.10 &ubiecc term (kev word) lis~.

Avalanche deteccor
Digital receiver
Fiber optic receiver
Fiber optic communications
Fiber optic component
Hultimode receiver
Optical amplifier
optical connectorized component
Optical detector
optical pigtailed component
Photodiode
Single mode receiver
Surface mount component

Review accivitiea:
Navy - EC, YO

Preparing activity:
Navy - SH
(Projecc 6026-NOO1)
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APPSNDIX

TEST PROCEDURE TO MEASURE OUTPUT PROPAGATION DEUY

10. SCOPE

10.1 ~. This appendix is intended to provide the instructions for
measuring the oucpuc propagation delay under specified conditions. This appendix
is a mandatory pare of the specification. The information contained herein is
intended for compliance.

20. APPLICMLE DOCUf4ShTS

This section is not applicable co chia appendix.

30. TEST EQUIPMENT

30.1 ~est eauiume~. The test apparatus shall supply the necessary power
supply voltages and currents, optical dacs input signals, OUCPUC data loading, and
any control input signals as specified.

&o. TEST SAMPLE

60.1 Xesc s-u@_e. Select an appropriate digital fiber optic terminal
device.

50. TEST PROCEDURE

50.1 ZeSc nrocedutg. The cast procedure shall be as follows:

(a) The ambient or reference point temperature shall be aa specified.
(b) The devtce shall be connected to the tast apparatus providing the

specifiad conditions.
(c) The supply voltages and currents and any control input signals

shall be sec co their specified values..
(d) The optical data input signal, O,c, shall be varied within che

spaclfied limits ac the specified frequency and pulse width.
(e) The output propagation delay times shall then be measured between

the specified points on the input and output waveforms as foliovs:

C1’m “ with the oucpuc changing from the defined HIGH scace to che
defined UK state.

tm - with the OUCPUC changing from the defined IAL! state to the
defined HIGH state.

I
(f) The points on che input and output waveforms, between which the

delay times are ❑easured, shall be as follows: As shovn on figure
7, where che high level optical input (O1s) and the 10V level
optical input (OIL) are the specified values and che high level
output voltage (vm) and the low level output voltage (VOL) are the
measured values of Vmt.

(g) The SUPPIY voltagea and input signals shall then be reduced to zero
and the device removed from the test apparatus.
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NOTE: Where the device incorporates code conversion, or input line coding
requiring ocher than a bilevel optical input, the measurement requirements shall
be as specified.

FIGURE 7. Jteceiver waveforms.
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
(&e liutnutiom - Rcvust Side)

DOCUMENT NUMBER z. oDCUMENT 10TLC RECEIVERS , DIGITAL, FIBER OPTIC, SHIpBOARD

MIL-R-24720(NAVY) (METRIC) , GENEP-4L SPECIFICATION FOR
NAME OF SUBM1771Nf3 0nGAN124Tfi0N 4. TVPC OF OROANI2ATION (Md w)

❑ W!tmon

❑ m,”

A00REU(S6wf. C(O. stab. 21? Cndc)

❑ MAN UP AIXUREm

❑ O,”,”,smefti,: -

PROC. LEU AREAS

a p.f~rd N.mbw .nd Wwdlno:

b. noconwwndd W.relno:

. . n-. /tio”*!o!o 10? Roe. mrnond,, io”:

REMARKS

,, NAME OF SUBMITTER Al. mmf. MI1 - Omlomd b, WORK TELC?MONE NUhWIR (Idndi Am
C*J - “@w!

MA ILIN13 Aoomes isrm, t. Cfb, stiti, 21? cadc) - **W ●, DATE 0? IUSMIS910U (YYMMDD)

DDL“;l’m 1426 ?RL!v1OUS ED1TIoN 19 wOLCTC.

Downloaded from http://www.everyspec.com


