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MIL~-STD-2200

FOREWORD

1. This military standard is approved for use by all Departments
and Agencies of the Department of Defense.

2. Beneficial comments (recommendations, additions, deletions)
and any pertinent data which may be of use in improving this
document should be addressed to: Naval Sea Systems Command (SEA
5523), Department of the Navy, Washington, DC 20362-5101, by
using the self-addressed Standardization Document Improvement

Proposal (DD Form 1426) appearing at the end of this document or
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l. SCOPE

1.1 Scope. This standard addresses the requirements for
the implementation of Standard Enclosure Systems (SES) hardware
in the design and construction of military electronic systems.
The Standard Hardware Acquisition and Reliability Program (SHARP)
coordinates the development and use of SES, Standard Electronic
Modules (SEM), Standard Power Supplies (SPS), and Standard
Battery Systems (SBS). These four standard hardware elements
under the SHARP program form a complete electronic systems
hardware packaging methodology for military electronic systems
which is fully consistent with the performance, supportability
and cost-effective objectives of the Department of Defense.
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2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The
following specifications, 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-A-24741 - Assembiies, Metal Electrical
Backplane, One and Two Layer,
General Specification for.

MIL-P-24764 - Power Supplies, Shipboard,
Electronic, General Specification
for.

MIL-C-28754 - Connectors, Electrical, Modular,
and Component Parts, General
Specification for.

MIL-M-28787 - Modules, Standard Electronic,
General Specification for.

MIL-C-28859 - Connector Component Parts,

Electrical Backplane, Printed-
Wiring, General Specification for.

MII-A-28870 ~ Assemblies. Electrical Backplane,
Printed-Wiring, General Specifi-
cation for.

MIL-P-29590 - Power Supplies, Airborne,
Electronic, General Specification
for.

MIL-T-31000 - Technical Data Packages,
General Specification for.

MILITARY

MIL-STD-1389

Design Requirements for Standard
Electronic Modules.

Design Requirements for Printed-
Wiring Electrical Backplane
Assemblies.

MIL-STD-2119
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MIL-STD-2198 - Design Requirements for Metal
Electrical Backplane Assemblies.

(Unless otherwise indicated, copies of federal and military
specifications, standards, and handbooks are available from the
Standardization Documents Order Desk, Building 4D, 700 Robbins
Avenue, Philadelphia, PA 19111-5094.)

2.1.2 Other Government documents, drawings, and
publications. The following other Government documents,
drawings, and publications form a part of this document to the
extent specified herein. Unless otherwise specified, the issues
are those cited in the solicitation.

PUBLICATIONS
Naval Avionics Center

TP-532 - Standard Hardware Acquisition
and Reliability Program
(SHARP) Hardware Catalog.

(Copies of TP-532 are available from the Naval Avionics
Center, (ATTN: Code 814), 6000 E. 21st Street, Indianapolis, IN
46219-2189.)

2.2 oOrder of precedence. In the event of a conflict between
the text of this document and the references cited herein, the
text of this document takes precedence. Nothing in this
document, however, supersedes applicable laws and regulations
unless a specific exemption has been obtained.
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3. DEFINITIONS

3.1 Acronyms used in this standard. The acronyms used in
this standard are defined as follows: ‘

(a) CDR - Critical Design Review.

(b) DID - Data Item Description.

(c) DRA - Design Review Activity.

(d) PDR - Preliminary Design Review.
(e) PM - Government Program Manager.
(f) SBS ~ Standard Battery Systems.
(g) SEM - Standard Electronic Modules.
(h) SES ~ Standard Enclosure Systems.

(i) SBARP - Standard Hardware Acquisition and
Reliability Program.

(j) sPs - Standard Power Supplies.
3.2 SES backplane components. Connector components (such as

female contacts, insulator housings, polarizing bushings, and
grounding bushings), qualified within the SHARP program, which
are installed in backplane assemblies for mating with and
interconnecting SEM. SES backplane components are specified in

MIL-C-28754 and MIL-C-28859.

3.3 SES backplane assemblies. The assemblies which contain
backplane components that are installed in specifically designed
baseplates or printed wiring boards for mating and interconnect-
ing SEM within SES structures. Design and quality requirements

for SES backplane assemblies are specified in MIL-STD-2198 and
MIL-A-24741, or MIL-STD-2119 and MIIL-A-28870.

3.4 SES support hardware. Qualified and non-qualified
miscellaneous SES hardware designs (such as extender boards,
module extractor tools, cable connector assemblies, and module
retainers) which have been developed, tested, and sourced within
the SHARP program for use in employing SEM within SES structures.
SES support hardware designs are referenced in TP-532.
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assemblies, such as goors. covernlates drawer structures drawer
slides, and cooling system components, but excludlng SES
backplane assemblies and SES support har@ware.

3.6 SES hardware. The general category of SHARP hardware
which consists of SES backplane components, SES backplane

assemblies, SES support hardware, and SES enclosure naraware.

3.7 E&-gnl’ﬂav-ﬂ a‘lanbv-nnic ncdulns fQW\ St‘a‘pdamized
functional circuit card agsemblies which meet the design and
quality requirements of MIL~-STD-1389 and MIL-M-28787.

3.8 Standard power suppljes (SPS). Families of standardized

power supply assemblies which meet the design and quality
requirements of MIL-P-24764 for shipboard use and MIL-P-29590 for
airborne use.

13
3.5 standard epnclosure systems (SES}. Families of
standardized enclosure structures and supporting packaging
alements which have been deve Qped tested and sourced within the

3.10 Government prodram manager (PM). The Government
contracting officer technical representative who is initiating
the particular system/equipment appliication.

3.11 Equipment contractor. The term applies to the
nartirnlar cvetom/aminment contractor.
r“‘- Wt ol W W o T HJ -w\—-, -"--r.‘-v-.- - e an -

3.12 ES desiqgn € tivit . The activity

responsible for the hardware standardization review of the
backplane component, backplane assembly, support hardware, and
enclosure system implementation plans. These functions are

performed jointly by the Naval Avionics Center, Code 8i4, 6000 E
2ist Street, Indianapolis, IN 46215-218% and the Naval Weapons
Support Center, Code 60842, Crane, IN 47522-5060.

2.13 SES technical manager. The activity that directs the

development, management, and implementation of SES hardware
elements within the SHARP program. This function is performed by
the Naval Weapons Support Center, Code 6042, Crane, IN 47522-
5060.
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4. GENERAL REQUIREMENTS

4.1 General. All SES hardware, which consists of backplane
-components, backplane- assemblies, “support harsware, afid enclosure
hardware, shall be selected and designed according to the
requirements herein.

4 2 Ded s lider ~f hasdwravrea smnl amantad{an Tha amiivmand
@.2 ZX20FaCY O NAIGWAIS JEPLSHCHWAWLaONi. 148 SquUipnent

contractor shall implement all SES hardware in accordance with
the priority sequence of 4.2.1 through 4.2.3.

4.2.1 Existing SES desiagns. The use of existing SES
hardware designs shall be the first priority of hardware
selection by the equipment contractor.

4.2.1.1 Existing SES backplane components. Existing SES
backpiane components are specified in MIL-C-28754 and MIL-C-
28859. All such components shall be procured from sources which
are qualified in accordance with the Qualified Products List
(QPL) for the applicable specification.

4.2.1.2 [Duisti SL3 suppori bherdware. The equipment
contractor shall implement all recuirements for SEM compatible

support hardware requirements such as cable connector modules,
module extractor tools, and extender boards from applicable SES
hardware designs as referenced in TP-532.

4.2.1.3 Existing SES backplane assemblies. Existing SES
backplane assemblies are those designs that conform with the
requ niremente of MIL-STN-2119 and MIL-A-28870 for nr1nt9d-—w1r1na

backplane assemblies and MIL-STD-2198 and MIL-A-24741 for metal
backplane assemblies. All such assemblies shall be procured
from sources qualified in accordance with the applicable
specification.

4.2.1.4 Existing SES enclosure systems. The equipment
contractor shall implement system enclosure requirements with
existing enclosure designs as referenced in TP-532. Such

| S Q T A oM
naraware ueSlgﬁs nave roeen proven in Pre‘v'laus SEM S‘jstem

development programs and will aid in reducing both development
cost and schedule. Such designs can be modified as required to
meet specific system requirements.

4.2.2 In-process SES designs. In the event that existing
SES hardware is not applicable to specific system hardware
requirements, the equipment contractor shall coordinate with the
SES Technical Manager early in the system hardware definition
phase to determine the availability and status of any in-process
SES hardware that may be applicable.

6



Downloaded from http://www.everyspec.com

MTTL=-QTN=22N00
e dhad L g - B W T

Py s

4.2.3 oOther hardware desjigns. Subject to the approval of
the SES DRA, the equipment contractor shall initiate hardware
designs, other than the existing or in-process SES hardware
designs, in the event of any of the following circumstances:

4.2.3.1 Unigue system reguirements. Specialized systenm
performance or manufacturing process reguirements beyond the
functional capabilities of existing SES hardware may require
other hardware designs.

4.2.3.2 e of pe ce. Other hardware designs may

be proposed when significant technical advantages can be
substantiated in lieu of existing SES hardware.

o
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are no longer available, cther hardware designs may be proposed.

4.3 Other hardware design criteria. In addition to meeting
spec1f1c systemn requlrements, other hardware designs shall be
developed in accordance with the following criteria.

4.3.1 exibility. Hardware cesions shall strive to achieve
maximum flexibility to enable use lﬁ a broad range of system
dppxxca 10?5.

4.3.2 Compatibility. Hardware designs shall strive to be
compatible with existing SES hardware.

4.3.3 Nonproprietary parts or processes. The use of
proprietary parts or processes which would preclude multi-source
competition shall be prohibited.

_ ‘s . .
Repairability. Hardware designs shall be readily
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5. DETAILED REQUIREMENTS

5.1 .Geperal. This sectien contains detailed regquiremelits’
for implementing existing, in-process, and other design SES
hardware.

(&)

2 SES hacknlane comnonant imnlamentation recuirements.

3 “

5.2.1 Backplane component implementation plan. The
equipment contractor shall submit an implementation plan
detailing the proposed usage of backplane components. The plan
shall address the proposed usage of existing designs, in-process
designs, and other designs. Existing backplane components are

those backplane component designs documented in specification
sheats in MIL-C-28859 and MIL-C-28754. In-process designs are
those designs being developed and being evaluated for inclusion
in these military specifications. Information of in-process
designs can be obtained from the SES Technical Manager. When any

provided. Justification shall be provided only on the basis of
technical adequacy and commercial availability. Submissions of
the plan shall be made to the SES DRA at least 60 days prior to

the equipment contractor convening the regularly scheduled system
Preliminary Design Review (PDR) meeting (or its functional
equivalent). The SES DRA will review the plan for hardware
standardization purposes. The equipment contractor will receive
notification of approval or disapproval of the plan from the SES
DRA, via the PM, within 30 days after the PDR meeting.

5.2.2 Design requirements. Unless approval for other
designs has been granted (see 5 1), backplane components shall

.
be those spec1f1ed in MIL-C-28859 or MIL-C-28754. The other
aeslgns shall meet the mechanical, electrical, and environmental
requirements of MIL-C-28859 for printed=wiring backplane
components and MIL-C-28754 for metal backplan2 components.

5.2.3 OQuality assurance requirements. Quality assurance
requirements for all backplane components shall conform to MIL-C-
28859 for printed-wiring backplane components and MIL-C-28754 for
metal backplane components.
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5.3 SES support hardware implementation requirements.

5.3.1 Support hardware jmplementation plan. The equipment
contractor shall submit an implementation plan detailing the
propasad usaga-of-auppore~hcrdware --The-plan shall AAArESE the

proposed usage of ex15t1ng ueslgns, 1n-proces§ designs, and other
designs. Existing support hardware daesigns are those support
Aurara Aacimne ﬂnr-nmn-n'}'nr'l in enanrifimatin ehoaate 'in MTT

- S al "\ =3
AR A VMWL o WMdd AWiled WA AW Al O A bW Wil DA v A raadiT T

28754 or referenced in TP-532. In-process designs are those
designs being developed and being evaluated for inclusion in
these documents. Information on in-process designs can be
obtained from the SES Technical Manager. When any other designs
are proposed, justification for their use shall be provided.
Justification shall be provided only on the basis of technical
adequacy and commercial avallablllty. Submissions of the pian

a1t e meada e e O Tammomde £ Aovree wuwed
Siiaii O mauas o WM DLDO UM ﬂ" L4LTADL VOV u°’° P i
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meeting (or its functional equivalent). The SES DRA will review
the plan for hardware standardization purposes. The equipment
contractor will receive notification of approval or disapproval
of the plan from the SES DRA, via the PM, within 30 days after
the PDR meeting.

e A .

5.3.2 sign reguirements. Unless approval for other
Ancsirmne hae haan ~Avwantald feaa B 27 1) Pt i ot eTes hawvArrawma ohall A
A - R diA D E A2 ¥} \j‘. QLil Tl \ =4 S ede d) nuyy 4 b liCGALWUWLAL S >3l L A E A
the support hardware designs documented in MIL-C-28754 or

referenced in TP-532. The other designs éhall meet the
mechanical, electrical, and environmental requirements of MIL-C-
28754 items with similar functions.

5.3.3 Quality assurance requirements. Quality assurance
requirements for other de51gn support hardware shall conform to

Fha MmiaT 3 e Tance re e A A MTT _MN_N0TC A dmmnis wed
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5.3.4 Documentation requirements. Any support hardware
designs not documented in MIL-C-28754 or referenced in TP-532
that the equipment contractor wants to be considered for
inclusion in these documents shall be documented in accordance
with MIL-T-31000 product drawings and submitted to the SES DRA.

5.4 SES b

5.4.1 Backplane assemblv implementation plan. The eguipment
contractor shall prepare an implementation plan defining the
selection, design, fabrication, and testing of all backplane
assemblies. The backplane assembly implementation plan shall be
submitted to the SES DRA at least 60 days prior to the equipment
contractor convening the requiarly scheduled system PDR meeting
(or its functional equivalent). The submittal for the PDR

Q
&
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meeting shall address the items in 5.4.1.1. The S8ES DRA will
review the plan for hardware standardization purposes. The
equipment contractor will receive notification of approval or
disapproval from the SES DRA, via the PM, within 30 days after
the PBR-meeting. - The backplane'asszmbty”iuplémehtation ﬁlan ’

shall be updated for the Critical Design Review (CDR) meeting (or
its functional equivalent) to address the items in 5.4.1.2. The
updated plan shall be submitted to the SES DRA at least 60 days
prior to the equipment contractor convening the regularly
scheduled system CDR meeting. The equipment contractor will
eceive notification of approval or disapproval from the SES DRA,

r fication

via the PM, within 30 days after the CDR neeting. This plan must
be approved by the PM prior to the release of backplane assembly
design documentation for initial production.

5.4.1.1 Backplane assembly implementation pian for PDR
> . - -

(a) Proposed usage of backplane assemblies conforming
to the requirements of MIL-STD-2119 and MIL-A-
28870 for printed-wiring backplane assemblies, or
MIL-STD-2198 and MIL-A-24741 for metal backplane

assemblies.

(b) Proposed usage of backplane assemblies that deviate
from requirements of MIL-STD-2119 and MIL-A-28870
for printed-wiring backplane assemblies and MIL-STD-

2198 and MIL-A-24741 for metal backplane assemblies
with justifications.

(c) Backplane assembly drawings in accordance with
MIL-T-31000 developmental design drawings.

JRFURCIE T I U P o = P . s
(d) Proposed utilization of backplane assemblies within
.
the system/egquipment.

o
L]
L

Electrical design information.

-

~~
(o]
g

Preliminary quality assurance plan.
(g) Development schedule and milestones.

{(h) 1Identification of special or anticipated problems.

la
specific system/equipm ment CDR meetinq shall include the
following:

10
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(a) Updated backplane assembly drawings in accordance
with MIL-T-31000 developmental design drawings.

(b) Electrical design information.

(c) Electrical analysis.
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Resolution of PDR meeting problems.

(g) Identification of special or anticipated problems.

5.4.2 Backplane as bly de review meetings. The
equipment contractor shall address proposed backplane assembly
selection, design, fabrication, and testing as part of regularly

arhadnl ad cvc*!-om de

(=290 935 L= S —2 = 3 e NAll WA e

(D
\.l

ign review meetings. PDR meetings shall be
conducted earlv in the system develonment phase to permit
effective review and approval of the backplane assembly
implementation plan. Critical Design Review (CDR) meetings shall
be conducted prior to initial system production release to assure
that all backplane design, fabrication, and testing requirements
have been achieved.

5.4.3 Backplane assembl u ation. The equipment

w1th MIL-T-31000 product draw1ngs bridf to the start of the
production phase.

5.5 SES enclosur mplementat e ements.
- - D - Ty, R PRSP U S [Py TN Qmen eV e ey S W e
5.5.1 anl osure Q‘xstgm L Ilglgnlc[ tat*gu Piqile The cyua e it
contracter shall prepare an lmplemertatlcp plan defining the

selection, design modification, fabrication, and testing of all
enclosure systems. Existing enclosure hardware designs are
referenced in TP-532. These designs may require modification to
accommodate a specific system application. In-process designs
are those enclosure hardware designs being developed and being
evaluated for use as a standard enclosure. Information on in-

process ae51gns can be obtained from the SES Technical Manager.
wheén any other designs are proposedq, justlficaticn for their use
shall be provided. Justification shall be provided only on the

basis of technical adequacy and commercial availability. The
enclosure implementation plan shall be submitted to the SES DRA
at least 60 days prior to the equipment contractor convening the
regularly scheduled system PDR meeting (or its functional
equivalent). The submittal for the PDR meeting shall address the
items in 5.5.1.1. The SES DRA will review the plan for hardware

11
4 1
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standardization purposes. ' The equipment contractor will receive
notification of approval or disapproval from the SES DRA, via the
PM, within 30 days after the PDR meeting. The enclosure
implementation plan shall be updated for the Critical Design
Raview (CDR) meéting (or its functional equivalent) to address
the items in 5.5.1.2. The updated plan shall be submitted to the
SES DRA at least 60 days prior to the equipment contractor
convening the regularly scheduled system CDR meeting. The
equipment contractor will receive notification of approval or
disapproval from the SES DRA, via the PM, within 30 days after
the CDR meeting. This plan must be approved by the PM prior to
the release of enclosure system design documentation for initial
production.

5.5.1.1 Enclosure system implementation plan for PDR
meetings. The enclosure system implementation plan for a
specific system/equipment PDR meeting shall include the
following:

(a) Existing SES enclosure hardware proposed for use

and dearee of wmndl fication.

Qitd UogyiL O BN S e de e W e WA s &

(b) In-process SES enclosure hardware proposed for use.
(c) Other enclosure systems proposed with justification
for usage with developmental design drawings in

accordance with MIL-T-31000.

(d) Proposed utilization of enclosures within the

system/egquipment.
(e) Module format and gquantity per enclosure.
(f) Anticipated thermal load and proposed cooling technique.
(g) Preliminary quality assurance plan.

(h) Development schedule and milestones.

(i) Identification of special or anticipated problems.

5.5.1.2 Enclosure system implementation plan for CDR
pmeetings. The enclosure system implementation plan for a

specific system/equipment CDR meeting shall include the
following:

(a) Updated enclosure drawings in accordance with
MIL~T-31000 developmental design drawings.

(b) Thermal and structural analyses.

12
P4
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(c) Final quality assurance plan.
~a £ =

(d) Updated development schedule and milestones.

(e) Resolution of PDR meeting problemns.

equipment contractor shall address proposed enclosure system
selection, design, fabrication, testing, and systems aDDlicatlon
as part of regularly scheduled system design review meetings.

PDR meetings shall be conducted early in the system development
phase to permlt the effective review and approval of the
enclosure system implementation plan. CDR meetings shall be
conducted prior to initial system production release to assure
that all enclosure system GESIgn, fabrication, and testing
requlrements have been achieved.

- SY{YL LRI

5.5.3 Enclosure system documentation. The egquipment
contractor shall document all enclosure system components and
as

ssemblies in accordance with MIL-T-31000 product drawlngs prior
to the start of the production phase. All new enclosure designs
will be evaluated by the SES DRA for inclusion in the SHARP
program as a standard enclosure.

5.5.4 Enclosure system testing. The equipment contractor
shall successfully complete enclosure system design evaluation
testing in accordance with the requirements and procedures
approved in the enclosure system implementation plan.
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(This section contains information of a general or

explanatory nature that may be helpful but is not
mandatory.) - '

6.1 Intended use. This standard contains requirements for
employing standard enclosure system hardware within the SHARP
program.

6.2 TIessue of DODISS. When thig standard is used in

acquisition, the applicable issue of the DODISS must be cited in
the solicitation (see 2.1.1 and 2.1.2).

6.3 Data requirements. The following Data Item Descriptions
(DIDs) must be listed, as appllcable, on the Contract Data
Requirement List (DD Form 1423) when this standard is app.ulé ohn
a contract, in order to obtain the data, except where DOD FAR
Supplement 27.475-1 exempts the racmirement for a DD Form 1423.

=

the requirement rm 1423

Reference Suggested

Paragraph DID Number DID Title Tailoring

5.2.4 DI-DRPR-81000 Product Drawings and -——

5.3.4 Associated Lists

5.4.3

5.5.3

5.4.1.1 DI-DRPR-81002 Developmental Design -——

5.4.1.2 Drawings and

5.5.1.1 Associated Lists

5.5.1.2

5.2.1 DI-MISC-81063 Backplane Componenu ===
Tmnl amantat+inan Plan
.Lsuy&';auc.-na e Cd o de 2 oA A

5.3.1 DI-MISC-81064 Support Hardware ——
Implementation Plan

5.4.1 DI-MISC-81062 Backplane Assembly ——
Implementation Plan

5.5.1 DI-MISC-8 i Enclosure S -

Qeremd aw
Implem-néat-on Plan
The above DID's were those cleared as of the date of this
standard. The current issue of DOD 5010.12L, Acquisition
Management Systems and Data Requirements Control List (AMSDL),
must be researched to ensure that only current, cleared DID's are
cited on the DD Form 1423.

(=)
=N
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