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1. SCOPE:
various sections. It also can serve as a sample technical construction file as specified by the
European EMC Directive.

2. REFERENCES:

DID DI-EMCS-80199A, 11 Jan. 1993, Electromagnetic Interference Control Procedures

Emissions And Susceptibility
89/336/EEC, 3 May 1989, Council Directive regarding Electromagnetic Compatibility

3. RATIONALE/BACKGROUND:

has put together this ARP to define and clarify the contents of the plan.

A Control Plan should be prepared early in the program. It has three main functions. 1) The

common understanding of what the exact requirements are. This document provides the

approaches being used are adequate to meet the program requirements.

This document contains a "sample" Control Plan with explanations as to the intended content of

MIL-STD-461D, 11 Jan. 1993, Requirements For The Control Of Electromagnetic Interference

An EMC Control Plan has been a significant requirement of EMC programs. It has also been the
source of much debate since its purpose has been less than well defined. The SAE AE-4 Committee

requirements should be identified and listed. Much misunderstanding occurs because there is not a

manufacturer the opportunity to define the requirements as they understand them. 2) The proposed
design approaches are identified. This provides the manufacturer the opportunity to explain what
design considerations are being investigated and used on the program that will allow the equipment to
comply with the EMC requirements. 3) The analysis of the design is presented to justify that the
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3. (Continued):

The control plan needs to be submitted early enough that the customer can review the document and
determine 1) if the requirements are understood, 2) if appropriate and logical considerations are being
planned in the design, and 3) if proper analyses are being used to be able to clearly demonstrate that
the equipment will satisfy the EMC requirements. Reality dictates that some time will elapse before the
design really gets underway and EMC engineers really get involved. Thus, a two part submittal is
recommended. The first submittal should clearly cover item 1 as listed above with summary coverage
of items 2 and 3. The second submittal should more completely cover items 2 and 3 as described
above.

Updated Control Plans are often specified. An "as built" document may be useful for the future in
understanding the EMC characteristics of an equipment. Likewise, intermediate versions may be
useful to see if the design ideas still make sense later in the program, and to see if the analysis still
shows compliance with the requirements. But this is actually an expanded function of the original
control plan and more rightly should be called out as a separate project status report document. This
function is normally handled as part of project or design reviews.

Many items for the commercial European market don't fit exactly in the definitions or requirements of
existing specifications. In this case the manufacturer prepares a "technical construction file" (TCF).
This outline can be used as the basis for a TCF. The contents of the file are officially, but briefly
defined in Article 10.2 of the EMC Directive and can be related to the paragraphs of this document as:

3.0) The equipment is described.

4.0) The explanation or rationale for the applicable requirements is presented.

5.0) The design and considerations used to provide compliance with the applicable directives.
6.0) The analysis, in this case, will usually consist of actual test results.

The AE-4 committee has reviewed documentation about TCF's and generic TCF's in the preparation of
this ARP. Thus, ARP935A represents a good starting point, but may need tailoring after review by a
specific competent body. The EMC Directive requires that the technical construction file be submitted
to a competent body for evaluation and concurrence. Based on their background and experience, they
may require that the content and format be adjusted.

With this philosophy in mind, an outline and discussion of contents of a control plan are as shown in
Appendix A.
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ABSTRACT

The EMC Control Plan delineates the MIL-STD-461 EMC requirements applicable to the XXX equipment.
Techniques for interference control in the design and construction of the equipment are defined along with
an analysis which demonstrates the predicted degree of compliance to the requirements.

The emphasis is to evaluate and define the requirements as they are to apply to a specific project. Then a
discussion of possible design techniques to achieve compliance will be included. This must be developed
in conjunction with the project considering cost and other design constraints. Part of the objective is to
convey to the customer the assurance that adequate design considerations are being included up front.
Since this is early in the design process, predictions may be used merely to identify areas where future
design considerations may be required.

A1 SCOPE:

This document contains the electromagnetic compatibility interference and susceptibility
performance requirements and design approaches used for the EUT to comply with these
requirements. The mechanical and electrical designs are outlined, and an interference control
program is delineated that will be followed throughout the course of the equipment design phase to
assure compliance with the listed requirements. An EMC analysis is included illustrating the
predicted results expected from these design approaches. Actual test data, where available,
verifying the results is also included as part of the analysis.

The scope should explain the purpose and content of the plan. It can also list details about the
contract and statement of work as applicable.

A2 REFERENCES:

A.2.1 Applicable Documents:
A234567 System Specification for the XXX Equipment

MIL-STD-461D  Requirements For The Control Of Electromagnetic Interference Emissions and
Susceptibility, 11 January 1993

MIL-STD-462D  Measurement of Electromagnetic Interference Characteristics, 11 January 1993
EN50081-1-2 Electromagnetic Compatibility - Generic Emission Standard, 1992
EN50082-1-2 Electromagnetic Compatibility - Generic Immunity Standard, 1995

With so many commercial and governmental documents existing, adequate references should be
included to provide the justification and rationale for a reviewer's understanding.
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A.2.2 List of Acronyms:

EMC - Electromagnetic Compatibility

EMI - Electromagnetic Interference

EUT - Equipment under test

GFE - Government Furnished Equipment
GOE - Ground Operational Equipment
PWB - Printed Wiring Board

QA - Quality Assurance

rms - Root mean square

TCF - Technical Construction File

A.3 DESCRIPTION OF EQUIPMENT:
A.3.1 Equipment Identification:

Information such as general equipment functions, special installation requirements, and references
to instruction manuals, drawings, photographs, quality procedures, etc. should be available.

A.3.2 Technical Description, Function:

Sufficient description and theory of operation should be included to allow a customer reviewer to
understand how EMI interacts with the equipment functions.

A.3.3 EMI Characteristics:

The XXX contains three MC68332 microprocessors operating at a clock frequency of 8 MHz. The
microprocessors may be run at 16 MHz but for power conservation the present design calls for

8 MHz. A 16 MHz clock is used to drive the time-of-day function. Other clock speeds will be
generated by dividing down the main clock. These speeds include a 512 kHz data clock and a

15 kHz keyboard clock. The power supply will use a 350 kHz switching DC-DC converter.
Because of the relatively high clock speeds and their rise times, the enclosure, cables, power
filters, and cable connectors will have a vital role in determining the EMC performance.

Sufficient information should be included about the normal operation so that a reviewer can
understand the applicable requirements and categories for this equipment. Any available
parameters such as logic rise times, amplitudes of rf signals and signal routing should be included.

There often may be more subtle issues or risks, or over-riding large-scale issues or risks. These
should be identified here and adequately addressed in the design, test, and analysis sections.
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