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FOREWORD

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

2. Beneficid comments (recommendations, additions, deletions) and any pertinent data which may be
of use in improving this document should be addressed to AFMETCAL/MLSR, 813 Irving-Wick Dr
W, Suite 4M, Heath OH 43056-6116, by using the Standardi zation Document Improvement Proposal
(DD Form 1426) appearing at the end of this document or by letter.
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1. SCOPE

1.1 Purpose. This standard describes the requirement to provide ameans for calibration and
measurement tracesbility of al system, subsystem, and equipment parameters to ensure system and
equipment operationd integrity and accuracy. It defines the requirement for establishing measurement
traceability from actua system and equipment level measurements to the Nationd Indtitute of Standards
and Technology (NIST) or other gpproved measurement sources. These measurements are traced
through properly sdlected and calibrated Test, Measurement, and Diagnostic Equipment (TMDE) or
appropriate measurement sensors, through individua Military Department or commercid cdibration
facilities, to approved nationa measurement standards.

1.2 Applicability. The requirements of this standard apply to al systems, subsystems, and equipment
that require measurements of any type to ensure proper operation.

1.2.1 Application guidance.

a When Logigtics Support Andysis (LSA) is required on an acquisition program, the requirements
of this standard should be an integrd part of the LSA effort. Data developed as aresult of this
standard should be documented in and become part of the LSA documentation.

b. When LSA isexempted or the LSA istallored to exempt development of the data requirements,
this slandard can become an independent compliance document of the acquisition program and
taillored in accordance with the contract.

2. APPLICABLE DOCUMENTS

2.1 Generd. The documentslisted in this section are specified in sections 3, 4, and 5 of this standard.
This section does not include documents cited in other sections of this standard or recommended for
additiond information or as examples. While every effort has been made to ensure the compl eteness of
thislist, document users are cautioned that they must meet dl specified requirements documents cited in
sections 3, 4, and 5 of this standard, whether or not they are listed.

2.2 Government documents.

2.2.1 Specifications, standards, and handbooks. The following specifications, sandards, 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).
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HANDBOOK
DEPARTMENT OF DEFENSE
MIL-HDBK-300  Military Handbook, Technicd Information File of Support Equipment
(Unless otherwise indicated, copies of above military handbook is available from the Defense
Printing Service, Detachment Office, Philadelphia, ATTN: D-4 Monitor, Building 4D, 700 Robbins
Avenue, Philadelphia, PA 19111-5094.)
2.2.2 Other government documents, drawings, and publications. The following other Government

documents, drawings, and publications form a part of this document to the extent pecified herein.
Unless otherwise specified, the issues are those cited in the solicitation.

NAVAIR 17-35MTL-1 Metrology Requirements List (METRL)

NAVAIR 17-35NCE-1 Navy Cdibration Equipment List (NCE)

TB 43-180 Cdlibration and Repair Requirements for the Maintenance of
Army Materid

TM-10510-14/1 U.S. Marine Corps Electronics Test Equipment Listing

TO 33K-1-100-1 Technicd Manud TMDE Cdibration Notes, Maintenance Data
Callection Codes, and Cdlibration Measurement Summaries.

TO 33K-1-100-2 - Technical Manua TMDE Cdibration Intervd Technicd Order
and Work Unit Code Reference Guide

TO33K-1-101 - Technicd Manual, Cdibration Standards and Associated
Equipment

(Copies of Air Force TO 33K-1-100-1, 33K-1-100-2, Army TB 43-180, NAVAIR 17-35MTL-
1, TO 33K-1-101, or NAVAIR 17-35NCE-1 should be obtained as directed by the contracting
officer. The Marine Corps Technicd Manud is available from HQMC, Technical Manual Sec.,
Washington, DC 20380-0001.)

2.3 Order of precedence. In the event of aconflict between the text of this slandard and the references
cited herein, the text of this andard shdl take precedence. Nothing in this sandard, however,
supersedes applicable laws and regulations unless a specific exemption has been obtained.

3. DEFINITIONS

3.1 Cdlibration. The set of operations that establish, under specified conditions, the relationship
between vaues of quantitiesindicated by a measuring instrument or measuring system, or values
represented by a materia measure or areference materia, and the corresponding values redlized by
Standards.
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3.2 Support Equipment (SE). All equipment used in cdibration and maintenance support of misson
and operationa equipment.

3.3 Ted, Measurement, and Diagnogtic Equipment (TMDE). Any system or device used to tedt,
measure, evaluate, inspect, or otherwise examine materids, supplies, equipment, or asystem to identify
and/or isolate any actud or potentia mafunction, or to determine compliance with specifications
established in technical documents (eg. research, development, test, and evauation documents;
specifications, engineering drawings, technica orders). TMDE is SE that provides for measurement
traceshility.

3.4 Measurement tracesbility. The property of the result of a measurement or the value of a standard
whereby it can be related to Sated references, usudly nationa or internationa standards, through an
unbroken chain of comparisons dl having stated uncertainties. Traceability, as used in this standard,
applies to measurements/calibrations made from the prime system or subsystem through an unbroken
chain of comparisons to the nationa reference standards.

3.5 Tedt Uncertainty Retio (TUR). Thetotal uncertainty of the unit to be measured or calibrated
divided by the tota uncertainty of the measuring or generating device used to perform the measurement.
For example, if it isrequired that a system or equipment output parameter’ s uncertainty is 8% and the
uncertainty of the measuring device used to measure the output parameter is 2%, then the TUR is8to 2
or4tol.

3.6 Logigtics Support Analyss (LSA). The sdlective gpplication of scientific and engineering efforts
undertaken during the acquisition process, as part of the system engineering and design process, to
assis in complying with supportability and other Integrated Logistics Support (ILS) objectives. The
LSA processisaplanned series of tasks performed to examine al eements of a proposed system to
determine the logistics support required to keep that system useable for its intended purpose; and to
influence the design so both the system and support can be provided at an affordable cogt.

3.7 Desgn activity. A design activity isan activity that has responshility for the design or modification
of anitem. Theactivity may be aU.S. Government, commercid, or nonprofit organization.

3.8 Cdlibration and Measurement Requirements Summary (CMRS). A report which detallsthe
measurement requirements of a system, subsystem, or equipment; the TMDE, and the cdibration
standards and equipment required to assure traceability of al measurements through the applicable
individua military department's metrology and cdibration program.

3.9 Automatic Test Equipment (ATE) Unit Under Test (UUT) interface. The point located on the ATE
where dl input and output Sgnals are accessible for connection to an external UUT or cdibration
standard.
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3.10 Bult-in-Test (BIT). A test gpproach using built-in test equipment or sdf-test hardware and
software that isinternaly designed into the supported system, subsystem, or equipment to test dl or a
part of that system, subsystem, or equipment.

3.11 Built-in-Test Equipment (BITE). Any devicewhichisapart of asystem, subsystem, or
equipment and is used for the express purpose of testing the system, subsystem or equipment. BITE is
an identifigble unit of the system, subsystem, or equipment.

3.12 Cdibraioninterva. The maximum time an item, requiring calibration, may go between
cdibrations and dill achieve its target measurement reiability.

4. GENERAL REQUIREMENTS

4.1 Genera measurement requirements. The design activity shdl ensure the following actions are
accomplished for the affected systems and equipment throughout their life cycle.

a All parameters that require measurement to ensure proper and accurate operation of the system
and equipment are identified and documented.

b. Calibration and measurement actions are conducted as required to maintain accurate operation.
Such actions are to be accomplished at dl applicable system and subsystem levels and are
aopropriately integrated into the total system requirements.

c. All parameters are readily accessible and measurable in a manner that minimizes the number and
duration of the tests required.

d. Measurement tracegbility of dl system and subsystem parametersis documented.
5. DETAILED REQUIREMENTS

5.1 System, subsystem, and equipment measurement parameters.

5.1.1 Assessment of parameters. The design activity shdl assess dl system, subsystem, and equipment
parameters that require measurement or testing to ensure proper system or equipment operation and
accuracy, and to ensure intended mission goals are met.

5.1.1.1 Sequence of reaionship. This assessment of parameters shdl portray the logica sequence of
relationship within and between the system, subsystem, and equipment, and identify the parameters
requiring measurement and verification.

a System parameters require measurement and verification to ensure proper operation of the
system o the mission requirements of the system can be accomplished.



Downloaded from http://www.everyspec.com

MIL-STD-1839C

b. Subsystem parameters require test and measurement to ensure interchangeability and proper
operation of the subsystem when integrated into the complete system.

c. Equipment parameters require test and measurement to ensure interchangeability and proper
operation of the equipment when used as part of or connected with the system or subsystem.

5.1.1.2 Sdecting TMDE. This assessment of parameters shdl be used by the design activity during the
evauation process for recommending or selecting TMDE and devel oping support documentation.

5.1.1.3 Destription of items. The system, subsystem, or equipment, that has parameters that require
measurement shall be identified by nomenclature, manufacturer and manufacturer's code, part or model
number, and type designation. If an item does not have an approved part number, but does have an
approved or proposed end item specification number or system number, that number shal be
referenced. Each requirement shal identify:

a Function: The function (specific input, output, or other characterigtic which has units of
measurement such as volts, frequency, power, current, length, force, etc.) which will be measured,
tested, checked, or adjusted to determine or maintain the item’s operationa condition.

b. Operationa range or specific value: The range of values or actud vaue that shal be measured
to satisfy operationd requirements.

c. Operationd Tolerance: The tolerance of the range or specific value within which the equipment
isrequired to perform to meet operational specifications.

d. Interva: The design activity shal recommend a maximum time lgpse between tests or other
method of scheduling tedts.

5.2 Bult-In Test and Built-In Test Equipment. For parameters of BIT and BITE, or other internd
measurements which are part of the operationa equipment requiring test or measurement, the
nomenclature, manufacturer or code, part number or model number, range and accuracy of the
operationa equipment shal be identified, aswell asthe parameters being monitored or generated.
When built-in references are employed, amethod of test or measurement shdl beidentified or, if not
required, a narrative justification shall be documented.

5.3 System, subsystem, and equipment test points. The design activity shal ensure measurements can
be accomplished, test points are identified in technica data, and can be found in the system and/or
equipment, and are ble with minimum disturbance to configuration of the system and/or
equipment.
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5.4 Test, Meassurement, and Diagnogtic Equipment.

5.4.1 Recommended TMDE. Thedesign activity shal ensure that TMDE is recommended to satisfy dl
measurement requirements identified in accordance with sections 5.1 and 5.2 of this sandard.

a. The TMDE recommended shdl be capable of functioning in the system operational measurement
environment and satisfy dl parameters of each measurement (see 5.4.3).

b. The design activity shdl assess TMDE specificationsin support of measurement requirements
identified in accordance with sections 5.1 and 5.2 of this sandard. Where severd items of TMDE
are used in combination, the overdl test configuration specification and uncertainty shal be
documented.

5.4.2 TMDE in support of TMDE.

a Thedesign activity shdl identify calibration equipment and standards required to support TMDE
recommendations which are not currently supportable (i.e. not listed with cdibration procedures and
intervals) by the applicable military department metrology and cdibration program. Refer to Air
Force TO 33K-1-100-1, -2, Army TB 43-180, Navy NAVAIR 17-35MTL-1, or Marine Corps
TM-10510-14/1 to determine TMDE supportability. Refer to Air Force TO 33K-1-101, Army
TB 43-180 or Navy NAVAIR 17-35NCE-1 and MIL-HDBK-300 to identify exiging military
department cdibration equipment and standards. If existing gpplicable military department
cdibration equipment and/or stlandards will not meet the requirements, the design activity shal
recommend equipment and/or standards and a narrative judtification shal be documented.

b. The design activity shal assess specifications of the calibration equipment and standards used in
support of other TMDE. The cdibration equipment and standards identified shdl satisfy all
parameters of each measurement and comply with the requirements set forth in this standard (see
5.4.3).

c. Where severd items of cdibration equipment and standards are used in combination to support
other TMDE, the overdl test configuration specification and uncertainty shell be documented.

5.4.3 Tedt Uncertainty Ratio. The recommended TMDE shall be cgpable of measuring or generating
to ahigher accuracy than the measurement parameters being supported. Unless otherwise specified, a
minimum TUR of 4to 1isdesred. The actud TUR shal be documented.

a IfaTURof 4to 1, or the specified TUR, cannot be achieved, the design activity shdl andyze
the measurement requirements and provide documented judtification for the lesser TUR.

b. A TUR of 4to 1isnot required when the TMDE only provides input stimuli which are not used
to characterize performance of the operationa equipment or other TMDE. In this case, aminimum
TUR of 1to 1 isacceptable.



Downloaded from http://www.everyspec.com

MIL-STD-1839C

5.4.4 Automatic Test Equipment.

5.4.4.1 ATE dedgn. The ATE performance specifications shdl be more accurate than the system or
equipment operationa requirements (see 5.4.3).

5.4.4.2 ATE technicd description

a Thedesign activity shall assess the complete measurement and stimuli capatiilities that can be
made available a the ATE Unit Under Test (UUT) interface.

b. The design activity shal determine the subset of ATE capahiilities actualy used for UUT teting.

c. TMDE recommended for test, measurement, and cdibration of ATE shal be sdected to support
ATE capabilities actudly being used for UUT tedting and ATE sdf testing.

5.4.4.3 ATE cdibration The design activity shal assessal functions and parameters required for UUT
testing, ATE <df test, and cdibration of the ATE. ATE cdibration isimplemented as atest program set
(TPS) with the program running on the ATE host compuiter.

a The ATE/UUT parameters shdl be documented to the ATE/UUT interface.

b. The ATE cdibration TPS shdl be structured to provide traceability of every caibrated function
and parameter to gpproved national or internationa standards. To this end, externa standards and
caibrated ATE components, used as working or secondary standards, shdl be used.

c. The ATE cdibration TPS shdl cdibratethe ATE to aTUR of 4 to 1 when possible (see 5.4.3).
Thisincludes, but is not limited to, the most stringent support requirements of the UUT, sdf-test,
and the cdibration TPSitsdf.

d. Inthe caseof ATE that uses built-in calibration standards, these standards shall be identified with
ther full measurement and stimuli capabilities (see 4.1¢).

e. Cdibration standards or cdibration procedures used to support built-in standards shdl be
recommended.

6. NOTES

6.1 Intended use. Thisdocument provides ameans for cdibration and measurement traceability to
ensure system and equipment operationd integrity and accuracy.

6.2 Issue of DODISS. When this standard is used in acquisition, the gpplicable issue of the DoDISS
will be cited in the solicitation (see 2.2.1).
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6.3 Asociated Data ltem Descriptions (DIDs). This standard is cited in DoD 5010.12-L, Acquistion
Management Systems and Data Requirements Control List (AMSDL), as the source document for the
following DID. When it is necessary to obtain the data, the applicable DID must be listed on the
Contract Data Requirements List (DD Form 1423), except where the DoD Federal Acquisition
Regulation Supplement exempts the requirement for aDD Form 1423.

DID Number DID Title

DI-QCIC-80278 Cdlibration and Measurement Requirements Summary (CMRS)

The above DID was current as of the date of this standard. The current issue of the AMSDL must be
researched to ensure that only current and approved DIDs are cited on the DD Form 1423.

6.4 Subject tarm (keyword) listing.

Metrology
Parameters
Specifications
Standards

Test uncertainty ratio
Tests

Traceshility
Uncertainty

6.5 Changesfrom previousissue. Margind notations are not used in thisrevision to identify changes
with respect to the previous issue due to the extent of the changes.
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Army - Ml Air Force— 84
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