c M I The Engineering Society
: For Advancing Mobility
Sl [ o0 Sea Air and Spaceg,
~A Product of the
*Zooperative Engineering Program

SAE J1213 APR88

Glossary.of Vehicle
Networks for 4
Multiplexing and Data
Communicatiagns

SAE Information Report
Q ‘ Issued April 1988

| S.AE |
o | [LBRARY



https://saenorm.com/api/?name=0ebfc9cf4842479dd1ca44328ae01f71

No part of this publication i’i‘tay be repraduced in any form,
in an electronic retrieval system or otherwise, without the
prior written permission of the publiisher.

Copyright 1988 Society of Automotive Engineers, Inc.


https://saenorm.com/api/?name=0ebfc9cf4842479dd1ca44328ae01f71

@ A = s Engineering Society HIGHWAY
For Advancing Mobility
WM (2 Sea Air and Space ® VEHICLE

SAE J1213

400 COMMONWEALTH DRIVE, WARRENDALE, PA 15096

REPORT

Issued April 1988

GLOSSARY OF VEHICLE NETWORKS
FOR MULTIPLEXING AND DATA COMMUNICATIONS
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Arbitratig

eceived properly. Acknowledgments can be positive, indicati
s received, or negative, indicating the message was not rece

)n: Making a decision relative to a controversy‘using the in
Tved. In an arbitration-based protocol, arbitration is the
he communications medium (signal bus) to oneof the nodes co
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n-Based Protocol: A form of contentien-based protocol where
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bit and non-destructive, such that the communications medium
ccessfully awarded to the node with the highest priority inf
0% bus utilization. Arbitration-based protocols typically r
al length of the signal bus betsufficiently short such that
n time for signal transmission is significantly less than on
n bit.

ty: The decimal fraction of the time during which a system

the inform

of perforning all or nearly alliof its intended functions.

determineg
Time to Re
ambiguity,
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Baseband:

band) to ¢

Availabili
from reliability (Mean Time Between Failures) and repair ti
store) by the retationship A = MTBF / (MTBF + MTTR). To avo
it is possible“to define different levels or modes of opera
an availability for each level or mode.

The band"of frequencies occupied by unmodulated signals. T
ation~bandwidth (upper 1imit minus the lower limit of the fr
he i¢enter frequency is typically larger than unity.

(signal
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ommunications:

is in its

unmodulated form and not changed by modulation.

A communications method in which the transmitted signal

O
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Bridge: A node used to connect two networks that use similar protocols, as
differentiated from a gateway.

Broadband Communications: A communications method in which the transmitted
signal 1s the original signal modulated onto a carrier. The form of modulation
can be amplitude, frequency, or phase.

Broadcast Communications: The transmission of information to more than one
receiver, as differentiated from node-to-node communications.

Carrier: A wave suitable for modulation by an information bearing signal to be

transmitt
include a
frequency
modulation

Carrier Se

15 over a communications medium.

For a waveform to be considéred to

arrier, it shall have a separate carrier, as in amplitudeand
odulation, rather than an inherent carrier, as in pulse'width

nse: The ability of a receiver to sense if another’node is

transmitti
node is tn

capabiliti

Carrier Se

ng (providing a listen before talking capability) or to sens
ansmitting (adding a listening while talking «capability). T

es permit the design of contention based protocols.

nse Multiple Access (CSMA) Protocol:

multipie

Carrier S

J:se Multiple Access With Collision<Detection (CSMA/CD) Protoq

de signal bus waits for an idle bus before attempting to tre

if any
ese

Aoprotocol in which a pode on a

ansmit.

tol: A

type of CSMA protocol whereby when a node which is attempting to transi

that anot
by a prede

Centralize

r node is also attempting to transmit, it delays for a time
fined contention algorithm.

d Control: An organization of a control system whereby a ce

control el
master/sla

Closed Sys

ement exercises control over the remainder of the system (se¢
ve). -

tem: A system, consisting of nodes interconnected by a comm

communicat
not permit
temporary

Coaxial Caple:

ions medium_('signal bus) according to established standards,
the easy addition of modules developed by another manufactu
connection to other networks, as in an open system.

A communications medium (signal bus) with two concentr

conductors

separated by dielectric material(s) resulting in low losses

it detects
determined

tral
b also

DN
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rer and

C
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Collision Avoidance Protocol: A protocol in which a node waits a fixed period of

time after the end of the last message or after detecting that another node is

also attempting to transmit before trying to transmit or to transmit again.

node in a

Contention

network is assigned a different fixed period of time.

-Based Protocol:

Each

A protocol or organization of communications data

where the nodes providing the data seek the use of the communications medium
(signal bus) and the bus is awarded based upon the application of a predefined
algorithm (typically a priority structure) to the information the nodes provide.
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Data Commun

ications (Class B System):

A potential multiplex system usage whereby

data is transferred between nodes to eliminate redundant sensors and other system
The nodes in this form of a multiplex system typically already existed

elements.
as stand-al

Data Consis

one modules in a conventionally wired vehicle.

tency: A feature of communications in some multiplex wiring

systems

whereby it is determined and ensured that all required recipients of a message

have received the message accurately before acting upon it simultaneously.

This

feature is desirable in, for example, ensuring that all four lamps are turned on

at once or

that all four brakes are energized simultaneously.

Distributed

Control: An organization of a control system whereby contr(

elements of
different p

Driver: A
stage, whig
cable (T1ine

Fiber Optig

comparable capability and authority are physically located T
laces, as differentiated from a centralized organizatiofiy;of (

h may be another driver, an electrical load (power driver),
driver), a display (display driver), etc.

s: A communications medium (signal bus) consisting of eithe

individual

bundled together parallel to one another,

ability to
reflection,

Fiber Optig

fibers or an assemblage of transparent glass or plastic fibe
This fiber or bundle of fibe
transmit 1ight along its axis by a process of total internal

s Receiver: An assembly which _accomplishes the receive func

fiber optig
photodiode

Fiber Optic

s communications, typically .consisting of a photodetector (e
or a phototransistor) and a-preamplifier.

s Transmitter:

optics com
an LED dri
receiver,
packaged wi

Flexible Sy

unications, typically.consisting of a light emitting diode (|
e circuit. In contrast with the preamplifier of a fiber opt
he LED drive circuit is not required to be, and typically is
th the LED.

stem:

communicati
nodes manuf

Gateway: A

ons medium (signal bus) according to established standards,
actured-by another supplier can be added.

node used to connect networks that use different protocols,

1 logic
n several
ontrol.

solid state device used to transfer electrical power to the next

y wire or

h

r(s)

*s has the

Lion in
ther a

A unit which accomplishes the driver functiop in fiber

LED) and
cs
not,

A system, consisting of nodes interconnected by a common

Lo which

as

differentiadted—from—a—bridge—Agatewayacts—as—apretecol—converter—

Ground Bus:

The portion of the wiring serving all multiplex system nodes which
provides ground potential and a return path for the current drawn by the node.

High Data Rate Controls (Class C System): A potential multiplex system usage

whereby high data rate signals typically associated with real time control
systems, such as engine controls and anti-skid brakes, are also sent over the
signal bus to facilitate distributed data processing and further reduce vehicle

wiring.
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Latency:

delivery of information.

The time required by a system to access the medium so as to
Latency is measured from the time that a nod

begin the
e is ready

to send specific information to the time of the start of the transmission of this

information which will ultimately be successful.

Thus, the total time

required

to successfully send a desired message will be the sum of the latency and the
message transmission time.

Line Driver: A solid state device (driver) used to transfer electrical energy to
a wire or cable communications medium (signal bus), performing the transmit
portion of the transceive function.

Line Rece

iver: A solid state device used to receive electrically trar

signals f
receive p
Link: A
communica
of the sy

Master/S1

rom a wire or cable communications medium (signal bus), perfq
prtion of the transceive function.

relatively simple communications system which is capable of |
tions between exactly two nodes, typically located.at the phy
Stem.

ave: A type of system (system architecture) whereby one nodé

acts as a
designate

Message A

master or central unit and controls thedactions of the other
1 as slaves or remote units.

dministration: The portion of the protocol dealing with the

for estab
Message a
be sent i

Message T

ishing and controlling transmissions on the multiplex signal
iministration deals with what messages must be sent and when
n accomplishing the desired communications.

ransfer: The portion of ‘the protocol dealing with the organi

meaning,
with what
transmiss

Module:
switches
displays.

Multiplext

single ch

and timing associated with the bits of data. Message transfe
bits must be sent and'when they must be sent in accomplishin
on of a message.

A subassembly with intelligence which typically accepts input
and/or sensors”and provides outputs to actuators, lamps, and/
In a multiplex system, a module is one type of node.

Tointerleave or simultaneously transmit two or more messd
anne 14

Multiplex

 rhe i e H o e

signal, power, and ground buses.

Multiplexed Body Wiring (Class A System):

A potential multiplex syste

smitted
rming the

upporting
sical ends

{a module)
nodes,

procedures
bus.
they must

zation,
r deals
g the

s from
or

ges on a

uding the

m usage

whereby vehicle wiring is reduced by the transmission and reception of multiple
signals over the same signal bus between nodes that would have been accomplished

by individual wires in a conventionally wired vehicle..

The nodes used to

accomplish multiplexed body wiring typically did not exist in the same or similar

form in a

conventionally wired vehicle.

N

N

)

W/
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Multiplexing: The process of combining several messages for transmission over
the same signal path. There are two widely-used methods of multiplexing: time
division and frequency division. Time division utilizes the principle of time
sharing among information channels. Frequency division utilizes the principle of
frequency sharing among information channels where the data from each channel are
used to modulate sinusoidal signals called subcarriers so that the resultant
signal representing each channel contains only frequencies in a restricted narrow
frequency range. Multiplex radio transmission, for instance, is the simultaneous
transmission of two signals over a common carrier wave.

Network: A system capable of supporting communications by three or mere nodes.
In a network, nodes can be attached at any position along the multiplex|bus.

Node: Any [subassembly of a multiplex system which communicates ontthe bignal
bus. In addition to modules, nodes may include other devices which contain the
intelligenge necessary to support these communications. A node.includet a
transceiver|.

Node-To-Node Communications: The transmission of information to a singje
receiver, s differentiated from broadcast communications.

Non-Return To Zero (NRZ): A data bit format where<the voltage or current value
(typically poltage) determines the data bit value (typically one or zer¢).

Open System: A system, consisting of nodes:Gnterconnected by a common
-ommunicatipns medium (signal bus) according to established standards, which will
support temporary connections to manufacturing networks, diagnostics, amd other

local area petworks.

Physical Layer: The properties of ,the communications medium (signal bug) which
can be determined by electrical measurements, such as voltages, currentg,
impedances,| rise times, etc.

Power Bus: | The portion of the wiring serving all multiplex system node$ which
provides thp electrical power to the nodes, providing the electrical engrgy used
by the node|and its .associated electrical loads.

Power Driver: A-solid state device (driver) capable of turning on and ¢ff
electrical Joadsirequiring electrical power significantly in excess of
semiconductpr-lfogic levels. A power driver can drive actuators, lamps, |motors,
etc. A power—driver provides the output function typically provided by a switch
in a conventional automotive wiring system, but does not provide its input
function.

Protocol: A formal set of conventions or rules for the exchange of information
between nodes, including the procedures for establishing and controlling
transmissions on the multiplex signal bus (message administration) and the
organization, meaning, and timing associated with the bits of data (message
transfer).

Pulse Width Modulation: A data bit format in which the width of a pulse of
constant voltage or current determines the value (typically one or zero) of the
data transmitted.
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Receiver: A device that converts electrical or optical signals used for
transmission back to information or data signals.

Response: A message or portion of a message initiated by a receiving node as a
result of a message transmitted by a different node. A response can be an
acknowledgment or response data, and it can be appended to the original message
(immediate response) or a unique message (separate response).

Response Data: A response to a message which provides the data (information)
requested in the message.

Ring Topojogy: A bus topology with the ends of the bus (line or groug of lines)
tied together.

Security:| Safe from adverse contingencies.

Signal Bug: The wire(s) in the portion of the wiring serwing all multiplex
system nodles which are dedicated to communications between”the nodes.

Star Topojogy: Nodes connected by links to a central ‘unit which acts las a
central processor or switching point.

Switch: A mechanically-operated device for making, breaking, or changing the
connectioms in an electrical circuit. In a_conventional automotive wijring
system, a|switch serves as both the input.device and the output device which
provides g¢lectrical energy to the load. .In a multiplex system, the input device
is designqted as a switch, and the output device is designated as a driver.

System Ar¢hitecture: The organization of a multiplex system including, but not
necessarily limited to, the lTocation and ranking of logic or decision making
elements, |and the types and methods of communications between these ellements.

System Elgsticity: The capability to easily add or delete nodes and functions,
permitting the multiplex wiring system to be easily expanded or contracted as
required. | Reprogramming of units not added or deleted should be minimized in an
elastic system. Thi's‘expansion and contraction may be due to model to model
variationg, year t¢ year changes, or the desire for new features and accessories.

Time Divigion'Multiplex Protocol: A protocol where the meaning of a blit of
informatign”en the signal bus is determined by its relationship (firs
third, etcs —stream. In a
multiplex protocol, data is interleaved on a bit-by-bit basis.

Token: In a token-passing protocol, the symbol of authority passed between nodes
indicating which node is currently in control of the medium.

Token-Passing Protocol: A protocol where a node which.has communicated passes
the control of the bus, including the right to communicate to another node, at
the end of the message.

Topology: The configuration or physical location of the interconnecting elements
of a system. This term can be used to describe the wiring of the multiplex bus.

@,
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Transceiver: An electrical circuit which both transmits (1ine driver portion)
and receives (line receiver portion). In a multiplex system using an
arbitration-based protocol, the transmitting and receiving takes place over the
signal bus and a transceiver is typically a part of a node.

Transmitter: A device that converts information or data signals to electrical or

optical signals so that these signals can be sent over a communications medium
(signal bus).

Twisted Pair: A cable composed of two insulated conductors twisted about one
another,

The phi (@) symbol is for the convenience of the user in locating areas where
technical revisions have been made to the previous issue of the report. If the
symbol is next to the report title, it indicates a complete revision of the
report.
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RATIONALE :
Not applicable.
RELATIONSHIP OF SAE STANDARD TO ISO STANDARD:

Not applicable.
REFERENCE SECTION:

Not applicable.

APPLICATI]ON:

This is g glossary of vehicle networks for multiplexing and dataCcomminications.

COMMITTEH COMPOSITION:

DEVELOPED BY THE SAE VEHICLE NETWORKS FOR MULTIPLEXING -AND DATA COMMUNICATIONS
SUBCOMMITTEE:

. 0. R. Miesterfeld, Chrysler Motors, Detroit, MI)- Chairman _
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. M. Flgyd, United Technologies Corp., Dearborn, MI - Secretary
. C. Bantnel, Eaton Corp., Carol Stream, IL
Beeker|, Motorola SPS, Livonia, MI

. Bonnevide, Jaeger Vegiia, Levallois, France
» Texas Instruments Inc., Farmington Hills, MI
. Carflson, General Electric, Raleigh, NC
Crawford, Ford Motor Co., Dearborn, MI
. Dolenga, GMC, Warren, MI

s, Saab Scania, Troll}hattan, Sweden
iott, Motorola, Northbrook, IL

. Esmer, Ford Motor Ce., Dearborn, MI
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. Gilpin, Service 'Bay Diagnostic System, Dearborn, MI
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GLOSSARY OF RELIABILITY TERMINOLOGY ASSOCIATED WITH AUTOMOTIVE ELECTRONICS

1. INTRODUCTION:

This glossary has been compiled to assist, by servinghas a refergnce, in the
commuEicat1on between the automotive electronics engineer and the reliability.
enginger.

2. SCOPE[:

This compilation of terms, acronyms and symbols was drawn from usage which
should be familiar to those working in automotive electronics relifability.
Terms| are included which are used to.describe how items, materials and
<::> systems are evaluated for reliability; how they fail, how failures are
modelpd and how failures are prevented. Terms are also included|from the
disciplines of designing for reliability, testing and failure andlysis as
s the general disciplines)of Quality and Reliability Engingering. This

3.
A 1isking of applicable military and other organizational reference
nts, fromwhich many of these terms and definitions were dfawn, is
provifed as a-source of alternate or related definitions.
MILITARY
MIL-S . Attributes
MIL-STD-202E Test Methods for Electronic and Electrical Component Parts
MIL-HDBK-217D Reliability Prediction of Electronic Equipment
MIL-STD-280A Definitions of Item Levels, Item Exchangeability, Models, and
Related Terms

MIL-STD-414 Sampling Procedures and Tables for Inspection by Variables
' for Percent Defective

SAE Technical Board Rules provide that: “This reportis published by SAE to advance the state of technical and engineering sciences.

O The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report atieast every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.

Copyright Society of Automotive Engineers, Inc. Printed in U.S.A.
Al rights reserved.
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(Continued):

MIL-STD-7568B
MIL-STD-781C

MIL-STD-790B

MIL-STD-810C
MIL-STD-883B

Reliabil{

Reliabil
Reliabil
Reliabil

Reliabil
Reliabil
Engineer

Engineer

ng

Reliability Models and Prediction
Reliabiiity Design Qualification and Production Acceptance
Tests - Experimental
Reliability Assurance Program for Electronic Parts
Specification
Environmental Test Methods
Test Methods and Procedures for Microelectronics

i i s and Definitions
Quality Program Requirements
Quality Program Requirements
Semiconductor Devices, General Specification for
Microcircuits, General Specifications for
Maintainability Program Requirements for Systems and
Equipments
Maintainability Verification/Demonstration/Evaluation
Maintainability Prediction
Contractor Parts Control and Standardization Program
Preferred and Guidance List of Seémiconductor Devices

Selection and Use of Capacitors
Selection and Use of Resistors
List of Standard Microcircuits
Certification Requirements-for JAN Microcircuits

Bulletin No. 1 A *General Guide for Technical Reporting of
Electronic Reliability Measurement

Bulletin No. 4A Reliability Qualifications

Bulletin No. 5 Equipment Reliability Specification Quideline

Bulletin No.&10 Selection and Validation of Low Population
and/or State of the Art Parts

Bulletin No. 9 Failure Mode and Effects Analyses

Bulletin No. 8 Equipment Burn-In

Bulletin No. 17 User Guidelines for Quality and Religbility
Assurance of LSI Components

Bulietin No. 11 User Guidelines for Microelectronic

Retiability Estimation

JEDEC Standard No. 22

OTHER

1est

State

Devices Used in Transportation/Automotive

Applications

Glossary and Tables for Statistical
Quality Control

PROCUREMENT QUALITY CONTROL - 2nd Edition

Quality Systems Terminology
Terms, Symbols and Definitions for

Acceptance Sampling

ASQC 1973
ASQC
ANSI/ASQC A3-1978

!

ANSI/ASQC A2-1978

Definitions, Symbols, Formulas and
Tables for Control Charts
How to Speak Fluent Quality

ANSI/ASQC A1-1978

National Semiconductor Co.
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3. (Continued):
Reliability Design Handbook RDH 376 - Relijability Analysis Center
Analysis Techniques for Mechanical
Reliability WPS-1 - Reliability Analysis Center

1987 Desk Manual

Glossary of Automotive Electronic Terms

and Testing
SAE HS J1213 1982

Automotive Electronics Reliability

Handbook
The A

RELIA

SAE AE-9 1987

fmerican Heritage Dictionary

BILITY GLOSSARY:

ACCEL

ACCEL

ACCEP]

ACCEP

FRATED LIFE TEST

\ 1ife test under test conditions that are more severe than

ERATION FACTOR

increased environmental stress.

failure in two equalisamples under two different sets ¢
conditions, involving the same failure modes and mechar

[/REJECT TEST

A test, the result of which will be the action to accept or
omething, forexample, an hypothesis or a batch of incoming

[ABLE QUAKITY LEVEL (AQL)

The maximum percent defective which can be considered satisf

2nd College Edn. 1982
Houghton Miff1in)Co.

.Microelectronic Manufacturing

usual

pperating conditions. It is necessary that‘a relationship between test
severity and the probability distributionyof 1ife be ascertainable.

(1) The factor by which the failure rate can be increased Ry an

(2) The ratio between the times necessary to obtain the same portion of

f stress
jsms.

reject
material.

actory as a
rejection is

Hrocess average, or the percent defect whose probabi]ity of
esianated h\l Q.

ACCEPTANCE NUMBER

The largest number of defects that can occur in an acceptanc
plan and still have the lot accepted.

ACCEPTANCE SAMPLING PLAN

An accept/reject test whose purpose is to accept or reject a
items or material.

e samp11ng

lot of
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4. (Continued):
ACCESSIBILITY

A measure of the relative ease of admission to the various areas of an
item. ‘

ACHIEVED RELIABILITY

The cified

condlitions of use and environment.
ACTIVATI ENERGY

(1) | The energy level at which a specific microelectronic failufe
mechanism becomes active (in electron-volts).

(2) | The slope of the timleemperature regression line in the Afrhenius
equation (in electron-volts).

ACTIVE ELEMENT

A part that converts or controls energy, for example, transistofr, diode,
eleqdtron tube, relay. v

ACTIVE EYEMENT. GROUP
An dctive element and its associated supporting (passive) parts|, for
exanple, an amplifier civcdit, a relay circuit, a pump and its plumbing
and [fittings. '

AGING

The |effect whereby the probability density function of strength is
changed (strength is reduced) with time.

ALLOCATIQN

The lprocess of assigning reliability requirements to individuall units to
attain the desired system reliability.

ALPHA PARTICLE INDUCED SOFT ERRORS

Integrated circuit memory transient errors due to emission of alpha
particles during radioactive decay of uranium or thorium contamination
in the IC packaging material.

AMBIENT

Used to denote surrounding, encompassing, or local conditions. Usually
applied to environments, for example, ambient temperature, ambient
pressure.

®
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4.

(Continued):
APPORTIONMENT

Synonym of Allocation.
ARITHMETIC MEAN

The arithmetic mean of n numbers is the sum of the n numbers, divided by
n. -

ARRHENIUS MODEL

absolute temperature and activation energy. The model assumes that
degradation of a performance parameter is linean with time [with the
failure rate a function of temperature stress,‘|The temperature

dependence is taken to be the exponential function:

A mathematical representation of the dependence of fai1ur94;ate on

01 = 67 exp [(E/K)(1/T2=1/T]

O1 = mean time to failure at Ty
©7 = mean time to failure at Tp
T = junction temperature in K
E = activation energy in eV
k = Boltzman's constant (8.617 105 eV/K)

ARRHENIUS ACCELERATION FACTOR

The acceleration factor F is the factor by which the time to fail can be
reduced by increased temperature. :

F'= 01/07 = exp (E/K)(1/Tp-1/Ty)

ASSEYSMENT

(1) Alcritical appraisal, including qualitative judgments jabout an
ftem, such as importance of analysis results, design criticality
and failure effect.

(2) The use of test data and/or operational service data to form
estimates of population parameters and to evaluate the precision of

these estimates.

ATTRIBUTE

A term used to designate a method of measurement whereby units are
examined by noting the presence (or absence) of some characteristic or
attribute in each of the units in the group under consideration and by
counting how many units do (or do not) possess it. Inspection by
attributes can be of two kinds - either the unit of product is
classified simply as defective or nondefective, or the number of defects
in the unit of product is counted, with respect to a given requirement

or set of requirements.
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4.

'AVERAGE OUTGOING QUALITY (AOQ)

(Continued):
ATTRIBUTE TESTING

Testing to evaluate whether or not an item possesses a specified
attribute.

AUTOMATIC TEST EQUIPMENT (ATE)

Test equipment that contains provisions for automatically performing a
serifes of pre-programmed tests.

AVAILABIUITY (OPERATIONAL READINESS)

The probability that at any point in time the system is either pperating
satijsfactorily or ready to be placed in operation onrdemand wheh used
under stated conditions.

AVERAGE
A geperal term. It often means arithmetic{mean, but can refer to

s-expected value, median, mode, or some other measure of the geperal
location of the data values.

The javerage quality of outgoingiproduct after 100% inspection of
rejected lots, with replacement by good units of all defective pnits
found in inspection.
AVERAGE OUTGOING QUALITY LIMIT (AOQL)
The maximum average)outgoing quality (AOQ) for a sampling plan.
BAKE-OUT

To subject an unsealed item to an elevated temperature to drive|out
moisftureiand unwanted gases prior to other process or sealing.

BATHTUB CURME

A plot of failure rate of an item (whether repairable or not) vs. time.
The failure rate initially decreases, then stays reasonably constant,
then begins to rise rather rapidiy. It has the shape of a bathtub. Not
all items have this behavior.

BIAS

(1) The difference between the s-expected value of an estimator and the
value of the true parameter.

(2) Applied voltage.
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4.

(Cont

inued):

BINOMIAL DISTRIBUTION

BINOM

BOND

BOND

BOND

BREAD

principle without regard to eventual design or form.

Pr (x<r)=F (r:p, n)= 2 pX_(1-p)n-X

The probability of r, or fewer successes in n independent trials, given
a probability of success p in a single trial,
binomial distribution:

is given by the cumulative

g~1-s

x=0

[AL FUNCTION
Fhe probability of exactly x successes in n independent trig

brobability of success p in a single trial, is given by the
probability function: :

f (x; p, n) = 2 pX (1-p)"=X x =¢0,71

, 2, ... N
0<p<

1

(1) An interconnection which performs a permanent electric:
mechanical function.

(2) To join with adhesives-
| IFT OFF

[he failure mode whereby the bonded lead separates the surfs:
t was attached. :

bTRENGTH
[n wire bonding, the pull force at rupture of the bond intey

BOARD. MODEL

11s, given a
binomial

1 and/or

1ce to which

face.

a small collection of electronic parts.

BURN-IN

an item or
Usually refers to

The initial operation of an item to stabilize its characteristics, and
to minimize infant mortality in the field.
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4. (Continued):
-CAPABILITY

(1) A measure of the ability of an item to achieve mission objectives

given the conditions during the mission.

(2) The spread of performance of a process in a state of stati

stical

control; the amount of variation from common causes identified

afterall spec*.a‘. causes—of variation have been eliminated

C CHART

Contfol chart for number of nonconformities observed in 'some spe¢cified
inspection. The units should be alike in size and inothe apparent

likellihood of the existence of the nonconformity, in order that
of opportunity for nonconformity be constant from.unit to unit.

CENTRAL L[INE

The [line on a control chart that represents the average or medi
of the items being plotted. It is shown’as a solid line.

CHECKOUT
Tests or observations on an itemdo determine its condition or
COEFFICIENT OF VARIATION

The |standard deviation divided by the mean, multiplied by 100 a
expressed as a percentage.

COMPLEXITY LEVEL

A melasure of<the number of active elements required to perform
speclific system function.

COMPONENT]

the area

n value

status.

4 =4

A self-contained combination of parts, subassemblies, or assemo

jes

which perform a distinctive function in the overall operation of an

equipment. Often used interchangeably with (electronic) part.

CONFIDENCE

A specialized statistical term referring to the reliance to be placed in

an assertion about the value of a parameter of a probability
distribution.
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4. (Continued):
CONFIDENCE COEFFICIENT

(1) A measure of assurance that a statement based upon sta
is correct.

(2) The probability that an unknown parameter. 1ies within
interval or is greater or less than some stated value.

tistical data

a stated

CONFIDENCE INTERVAL

The interval within which it is asserted that the parameter
probability distribution lies.

CONFIIDENCE LEVEL

CONF1I

CONSI

CONST]

Equals 1-a where a = the risk (%).

DENCE LIMIT

A bound of a confidence interval.

STENCY

A statistical term relating to the behavior of an estimator
sample size becomes very lakrge. An estimator is consistent
converges to the population value as the sample size become
ANT FAILURE RATE

(1) A term charac%erizing the instantaneous failure rate i

or "useful)life" period of the Bathtub Curve model of

exponential reliability function.

CONTAMINATION

CONTI

of a

as the
if it
5 large.

h the middle,
item 1ife.

(2) A termicharacterizing the hazafd rate, h(t), of an item having an

gversely

affects the physical or electrical characteristics of an item.

NUOUS SAMPLING PLAN

In acceptance sampling, a plan intended for application to a continuous
flow of individual units of product that involves acceptance or
rejection on a unit-by-unit inspection and sampling. Continuous
sampling plans are usually characterized by requiring that each period

of 100% inspection be continued until a specified number of
consecutively inspected units are found clear of defects.
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(Continued):

"CORRECTIVE ACTION

A documented design, material or process change to correct the

cause of a failure. Part replacement with a like item does not
constitute appropriate corrective action. Rather, the action s
make it impossible for that failure to happen again.

CORRELATIQN

true

hould

A form of statistical dependence between two variables. Undess

otherwise, linear correlation is implied.

CORRELATION COEFFICIENT

A number between -1 and +1, which indicates the degree of linea
relationship between two sets of numbers. Coefficients of -1 a
repriesent perfect linear agreement between two variables, while
coeffficient of zero implies none.
CORRODE
To dissolve or wear away gradually,.especially by chemical acti
CORROSIO

The |[deterioration of a substance (usually a metal) because of a
with its environment, or.with a corroding agent.

COSMETIC |DEFECT

A variation from the conventional appearance of an item such as
change in its celor, not necessarily detrimental to service per

COST-EFFHCTIVENESS

A measure of the value received for the resources expended.

stated

hd +1

reaction

a slight
Formance.

CRACK
Evidence of a full or partial break without separation of parts
CRAZE

A network of fine cracks in the surface.

CREEP
(1) Elongation or fracture resulting from loads sustained over
relatively long time at high temperatures.
(2) The dimensional change with time of a material under load.
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4. (Continued):
CRITICALITY
A relative measure of the consequences of a failure.

CRITICALITY ANALYSIS

A procedure by which each potential failure mode is evaluated and ranked
according to the combined influences of severity and probabjlity of
occurrence.

CUMULATIVE DISTRIBUTION FUNCTION (CDF)

The probabitity that the random variable takes on any value|less than or
pqual to a value x, that is,

Cdf(x) = pr(X < X)

fhe unreliability function with regard to) failures
FCE) = Pr(T <)

CUT SET

In a Fault Tree, any basic event or combination of basic events whose
¢ccurrence will cause the (top event to occur.

DEBUGGING

The period of "shakedown operation" of a finished equipment performed
prior to placing it in use. During this period, defective parts and
workmanship errvors are corrected under test conditions that closely

gimulate field operation.

DECAP

o de-encapsulate. To remove the cover or plastic encapsulapt on an
tem. :

bt ——f

DECREASING FAILURE RATE

(1) A term characterizing the instantaneous failure rate in the fifst
or "infant mortality" period of the Bathtub Curve model or product
life.

(2) A term characterizing the hazard rate h(t) of an item having a
Weibull reliability function with slope B < 1.

DEFECT

A deviation of an item from some ideal state. The ideal state is
usually given in a formal specification.
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4.

(Continued):

DEFECT, CRITICAL

A defect that could result in hazardous or unsafe conditions for
individuals using, maintaining or depending on the item.

DEFECTIVE

A uj
DEGRADAT
Ag
DELTA LI
THe

wit
the

‘'t of et whicl " lofoct
[ON
radual deterioration in performance as a function of"\time.
MITS

difference between initial and final readings 'usually assof
h the difference between the zero time reddings on a life t¢

DEMONSTR

TED

jated
st and

final readings. Determine how much patameters shift during the test.

Thalt which has been proven by the use of concrete evidence gathered

undpr specified conditions.

DEPENDAB[LITY
A mpasure of the item operating condition at one or more points during
the| mission, including(the effects of Reliability, Maintainabi]ity and
SurfMivability, given the item condition(s). at the start of the|mission.
It may be stated astthe probability that an item will (1) entey or
occupy any one of -its required operational modes during a specjfied
misfsion and (2). perform the functions associated with those operational
modes . '

DERATIN

The| 4ntentional reduction of stress/strength ratio in the appl

an

item, usually for the purpose of reducing the occurrence of

stress-related failures.

DESIGN ADEQUACY

cation of

The probability that the system will satisfy effectiveness requirements,
given that the system design satisfied the design specification.

DEVICE

Any

subdivision of a system; synonym for ITEM.
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(Continued):

DISCRIMINATION RATIO
A measure of the distance between two specific points of the operating
characteristic curve which are used to. define the acceptance sampling
plan.

DISSOCIATION

The breakdown of a substance into two or more constituents,
DISTRIBUTION

Generally short for Cumulative Distribution Function.
DOWNTIME

The total time during which the system is_not in condition o perform
ts intended function.

DURABILITY

The probability that an item will~operate as specified unden stated
¢onditions without a wearout fajture; a special case of relifability.

DUTY (YCLE

The ratio of the time "on" of a device or system divided by [the total
¢ycle time. For a device that normally runs intermittently |rather than
gontinuously, the amount of time a device operates as opposed to its
{dle time.

EARLY |FAILURE PERIQD

That period of life, after assembly, in which failures occun at an
initially high rate because of the presence of defective parnts and

orkmanship defects.
EDX SIEGiRQMETER

Genefal]y used with a scanning electron microscope (SEM) to provide
elemental analysis of X-rays generated on the region being hit by the
electron beam.

EFFECTIVENESS
The capability of the system or device to perform its function.
EFFICIENCY

A statistical term relating to the dispersion in values of an
ESTIMATOR. It is between zero and one.
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4.

(Continued):

ELECTROMAGNETIC COMPATABILITY (EMC)

The capability of electronic equipment to function in the intended
electromagnetic environment at designed levels of efficiency.

ELECTROMIGRATION

Dend
eled

EMISSION

An i
samy

ENGINEER]
The
the
relj

ENGINEER]

The

assyre the required degree of-reliability.

ENVIRONME

The
1if¢

ELECTRICA
The
ELECTROS]

141 £11 I th of tal (f 1 i
tric field.

SPECTROGRAPH

nstrument which identifies the presence of elements by burn

le in an air plasma and analyzing the resultant,optical spe
NG, HUMAN
science of studying the man-machine relation in order to mi

effects of human error and fatigue and<thereby provide a mg
able operating system.

NG, RELIABILITY

science of including those factors in the basic design whig

NT

aggregate of all.external conditions and influences affecti
and development:of the product.

L OVERSTRESS - (EOS)
electrical stressing of electronic components beyond specif

[ATECYDISCHARGE (ESD)

) in an

ing the

ctrum.

nimize

re

h will

ng the

jcations.

The transfer of electric charge between bodies at different
electrostatic potentials caused by direct contact or by an electrostatic
field.

ESTIMATOR

A statistic, which is derived from a sample, used to infer a value of a
parameter of an assumed distribution model.
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4, (Continued):
EXPECTED VALUE

The mean or average, defined as: If x is a random variable and F(x) is
its CDF :

E(x) = SxdF(x), where the integration is over all x.

For continuous variables with a pdf, this reduces to
E(x) = fx pdf(x) dx.

For discrete random variables with a pmf, this reduces to
E(x) = Ixp p{xp) where the sum is over all'n.
EXPONENTIAL DISTRIBUTION
The probability density function
f(t) = nexp . (=xt)

there A, the failure rate is constant.
EXPONENTIAL MODEL

In reliability engineering, a model based on the assumption|that times t
between successive faidures are described by the exponentia
distribution.

EVALUATION

broad term'used to encompass prediction, measurement and demonstration.

EXTREME VALUE-~DISTRIBUTION

he_asymptotic distribution of the smallest extreme from a {tatistical”
istribution; used to model capacitor breakdown voltage, time to failure

EYRING MODEL

An accelerated life test model in which failure rate is related to
temperature. Given by A = Texp(A-B/T).

FAILURE

The termination of the ability of an item to perform its required
function.
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4. (Continued):
‘'FAILURE ANALYSIS

The identification of the failure mode, the failure mechanism and the
cause. Often includes physical dissection.

FAILURE, CATASTROPHIC

A suﬁden-ehange-in_ihe_openating_characIerisiins_of_an_iiﬁm_rgSJ1ting in
a complete loss of useful performance.

FAILURE, DEGRADATION

A falilure that occurs as a result of a gradual or parbial changg in the
operfating characteristics of an item.

FAILURE EFFECT

The |consequences a failure mode has on the 6peration, function pr status
of an item.

FAILURE, [INCIPIENT

A degradation failure which is just beginning to exist.
FAILURE, [INDUCED

A fdilure caused by a physical condition external to the failed| item.
FAILURE, |INFANT |

A fdilure that occurs during the early life of an item.
FAILURE, |[INHERENT

A fdilure<basically caused by a physical condition or phenomeng
intérnal-"to the failed item.

=

FAILURE, INTTIAL
The first failure to occur in use.
FAILURE, LATENT

A malfunction that occurs as a result of a previous exposure to a
condition that did not result in an immediately detectable failure.

FAILURE MECHANISM

The mechanical, chemical or other process that results in a failure.
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4. (Continued):
FAILURE MODE

The effect or manner by which a failure is observed. Generally
describes the way the failure occurs.

FAILURE MODES AND EFFECTS ANALYSIS (FMEA)

A systematic, organized procedure for evaluating potential failures in
an operating system. '

FAILURE MODES, EFFECTS AND CRITICALITY ANALYSIS (FMECA)

An analysis of possible modes of failure, their causes, efflects, their
criticalities and expected frequencies of occurrence.

FAILURE, NONRELEVANT

A failure not applicable to the computation or reliability.
FAILYRE, PRIMARY

A failure whose occurrence is not-caused by other failures.

FAILURE, RANDOM

A failure whose occurrence is not predictable in an absolutp sense but
is predictable in a probabilistic sense.

FAILURE RATE

(1) The conditional probability that an item will fail just after
time t, given the item has not failed up to time t.

(2) The-number of failures of an item per unit measure of ]ife (cycles,
time, miles, events, etc.) as applicable for the item.

FAILURE, YRELEVANT

A failure attributable to a deficiency of design, manufacture or
materials of the failed device, applicable to the computation of
reliability.

FAILURE, SECONDARY
A failure caused directly or indirectly by the failure of another item.
FAILURE, WEAROUT

A failure whose time of occurrence is governed by rapidly increasing
failure rate.
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4. (Continued):

FATIGUE

Cracking or fracture from cyclic loads.

FAULT

FAULT TREE ANALYSIS (FTA)

FIT

FORCED DEFECT

FOREIGN MATERIAL

FREEDOM,

FUNCTIONAL FAILURE

GAMMA DI

An attribute which adversely affects the reliability of a device.

A mefthod of reliability analysis in which a logical block @iagram is
used| to indicate contributing lower Tlevel events.

A cohtraction of Failure unLT, having a value ofkfailures per 109
comppnent-hours.

A falilure induced by stress tésting.

The presence of an object or material which comes from some source
extefrnal to the part or system.

EGREE OF

The humber of observations that are free to vary at random, regardless

of the restrictions’/imposed by the mathematics describing the statistic.

A falilureswhereby a device does not perform its intended functipn when
the [inputs or controls are correct.

An important distribution in statistical queuing theory. Given by:

0

1 ent
pdf(x) = MK et e TR - [ k-Teuay

I'(k)

0
A, B, t>0
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GAUSSIAN DISTRIBUTION (See NORMAL DISTRIBUTION)
A 2-parameter distribution with
—u\|2
pdf OO = oﬁ exp - 12 <"_;’.>
GEOMETRIT MEAN
The geometric mean of n numbers is the nth root of thejr prioduct.
GLASS TRANSITION TEMPERATURE
The tempefature at which an amorphous polymer Changes from|a hard and
relatively brittle condition to a viscous or rubbery condigion.
GO, NO-GO |
The result of a test of an attributey "It is either good o bad.

GOODNESS OF FIT

A statistical term that quantifies how likely a sample was
from a given probability distribution.

HAZARD RATE h(t)

(1) At a particulay time, the rate of change of the number
that have failed divided by the number of items surviy

(2) Represeénts the probability that an item still function
will<Fail in the interval (t, t+At), where At is an
infinitesimal time increment. Hazard rate is synonymg
conditional failure rate or instantaneous failure ratg

to have come

of items
ing.

ing at time t
us with

PRI
hd L NN\L/
h(t) = f(E)/R(D)

HERMETICITY

The effectiveness of the seal of microelectronic and semiconductor

devices with designed internal cavities.

HOMOGENEQOUS

Of the same or similar nature. Uniform in structure or composition.
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4. (Continued):
"HUMAN FACTORS

A body of scientific facts about human characteristics. The term covers
all biomedical and psychosocial considerations. It includes but is not
lTimited to principles and applications in the areas of human
engineering, personnel selection, training, 1ife support, job
performance aids and performance evaluation.

HYPOTHESIS, NULL

An hypothesis that there is no difference between some characterjistics
of the parent populations of several different samples, that is, that
the gamples come from similar populations. A conjecture about the true
state of nature, that if true, will only rarely be rejected as the
outcome of an experiment or measurement.

INCREASING FAILURE RATE

(1) |A term characterizing the instantaneous failure rate in thg third
or "wearout" period of the Bathtub(Curve model of product life.

(2) [A term characterizing the hazard.rate h(t) of an item having a
Normal reliability function, for instance.

INFANT MORTALITY

Premgture catastrophic failures occurring at a much greater rate than
during the useful life period prior to the onset of substantial |[wearout.

INSPECTIO
The examinationtand testing of supplies and services (including,| when
appropriate, £aw materials, components and intermediate assembliles) to
determine whether they conform to specified requirements.

INSPECTION BY-ATTRIBUTES

Inspection whereby either the unit of product or characteristic thereof
is classified simply as defective or nondefective, or the number of
defects in the unit or product is counted with respect to a given
requirement.

INSPECTION BY VARIABLES

Inspection wherein certain quality characteristics of a sample are-
evaluated with respect to a continuous numerical scale and expressed as
precise points along this scale. Variable inspections record the degree
of conformance of the unit with specified requirements for the quality
characteristics involved.
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4. (Continued):
INSPECTION LEVEL
An indication of the relative size of the sample to the size of the lot.
INSPECTION LOT
A collection of units of product bearing 1déntification and treated as a

uni
determine conformance with the acceptability criteria.

ITEM

An all-inclusive term, to include assemblies, subassemblies accessories,
parts, equipment and services, applied to what is being discussed.

LIFE TEST

Altest, usually of several items, made for)the purpose of estimating
some characteristic(s) of the probability distribution of life.

MAL DISTRIBUTION

The model of a random variable whose logarithm follows the Normal
fynction with parameters p and”o. It is a life model for a process
whose value results from the multiplication of many small erfors. Its

pdf-
f(x:p,0) = 1/<oxw/z«> exp [-1/552C1n x-p)21
X >0
c>0
-0 <y <o
LONGEVITY

Lengthiof useful 1ife of a product to its ultimate wearout rdquiring
cqmplete rehabilitation. This is a term generally applied irf the
deftmition of a safe, userul Titfe for an equipment or system under the
conditions of storage and use to which it will be exposed during its
lifetime.

LOT

A group of units from a particular device type submitted each time for
inspection and/or testing is called a lot.

LOT QUALITY

The true fraction defective in a lot.
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LOT REJECT RATE (LRR)

The lot reject rate is the percentage of lots réjected from the lots
evaluated.

LOT TOLERANCE PERCENT DEFECTIVE (LTPD)

itrary
ity of

as the
probability that an item will be retained in or restored to a [specified
condition within a given period of time, when the maintenance [is
perfformed in accordance with prescribed procedures and resources.

MAINTENANCE, PREVENTIVE

Thel maintenance performed in an attempt to retain an item in a specified
condition by providing systematic ‘ihspection, detection and prievention
of [incipient failure.

MARGIN TIESTING
Tegting in which item eavironments such as line voltage or temperature

are changed to reversibly worsen the performance. Its purposel is to
find how much margin. is left in the item for its degradation.

MEAN
(1) The expected value of a random variable.
(2) The first moment of a probability distribution about its jorigin.

As'specifically defined and modified, for example, the arithmetic
i ic mean

(reciprocals), logarithmic mean, etc.

MEAN LIFE (©)

The arithmetic average of lifetimes of all items considered.

T T
0 =f RCEYdE =’f tpdf(t)dt
0 0
where R(1) =.the s-reliability of the item
T = the interval over which the mean 1ife is desired,

usually the useful life

O
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4. (Continued):
MEAN-LIFE-BETWEEN-FAILURES
This concept is the same as Mean Life except that it is for repaired
items and is the mean up-time of the item. The formula is the same as

for Mean Life except that R(t) is interpreted as the distribution of
up-times.

MEAN-TIME-BETWEEN-FAILURES (MTBF)

For a particular interval, the total functioning 1ife of a\pppulation of
ap item divided by the total number of failures within ¢he popuiation
during the measurement interval. The definition holds-/for tjme, cycles,
mjles, events or other measure of life units. A basic measure of
reliability of repairabie items.

MEAN-TIME-BETWEEN-MAINTENANCE (MTBM)

The mean of the distribution of the time . titervals between maintenance
actions (either preventive, corrective or“both).

MEAN-TIME-TO-FAILURE (MTTF)
For nonrepaired items, the mean_life.
MEAN-TIME-TO-REPAIR (MTTR)

Tle total corrective maintenance time divided by the total n¢mber of

corrective maintenanceactions during a given period of time
T
MTTR=/ G(t)dt
0
where<G{t) = Cdf of repair time
T = Maximum allowed repair time
MEDIAN

The median of a distribution of one random variable X of the discrete or
continuous type is a value of x such that Pr(X<x) = 1/2 and PrOGx) = 1/2,

the middtle value.
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4. (Continued):
MISSION

The objective or task, together with the purpose, which clearly
indicates the action to be taken.

MISSION RELIABILITY

The

for| the duration of its intended mission.

MISSION PPROFILE
The

and
item. It is one segment of the operational cycle:
MODE

Thel mode of a distribution of one random Variable X of discretp
continuous type is a value of x that maximizes the pdf f(x).

MODEL

mission profile describes the events and conditions; including times
time spans, associated with a specific operatieonal usage of an

or

A mathematical representation of”a process. 1In Reliability there are

twg primary modeling concepts.
(1) A statistical function describing a 1ife characteristic.

(2)] A description of -the reliability connectivity of the partfs
system.

MODEL, PARALLEL

of a

A rlepresentation of the connection of the parts in a system such that
thd failure of all parts so connected is required for failure pof that

sedtion-of the system.

MODEL, SERIES

A representation of the connection of parts of a system such that
failure of any part so connected will cause failure of that section of

the system.
MODULE

An item which is packaged and is part of the next higher level of

assembly.



https://saenorm.com/api/?name=0ebfc9cf4842479dd1ca44328ae01f71

O

O

Page 25 SAS, J1213/2
4. (Continued):
NORMAL DISTRIBUTION (See GAUSSIAN)
The most prominant continuous distribution in statistics, frequently

" NORMAL| VARIABLE

referred to as the Gaussian or bell-shaped distribution.
function is

—u)2
1 exp - (x=p)
9.2

(=A%

, -0 < X <oo,

f(x;u,0) =
a

ith mean u and variance o2. The theoretical justification
he normal distribution lies in the central-limit thedrem, w
nat under very broad conditions the distribution of the ave
ndependent observations from any distribution approaches a

istribution as n becomes large.

Q. ~ + + =

Al random variable that is normally distcibuted. In situatio
andom variable represents the total effect of many "small"

puses, each with mutually independent errors, the central 1
pads to the prospect the variablewill be normally distribu

—0 =

OPERATING CHARACTERISTIC (OC CURVE)

Alcurve showing the relation between the probability of acce
efther lot quality or process quality, whichever is applicab

OPERATIONAL READINESS

erating satisfactorily or ready to be placed in operation ¢

TEe probabilitycthat, at any point in time,
0
when used under stated conditions,

including stated allowable

the system is eit

Its density

-0 < pu<ow, g>0

for

hich shows
rage of n
normal

ns where the
ndependent
mit theorem
fed.

ptance and
e.

her
pbn demand
» warning

time. Thus; total calendar time is the basis for computation of
operational readiness.
OVERCO£T

A thin film of insulating material over micro-circuit elements to
provide mechanical protection or prevention of contamination.

OVERSTRESS

A condition wherein the severity levels of operat1on are more than usual

or more than the specification.

PART

(1) An item that will not be disassembled for maintenance.

(2) The least subdivision of a system.

(3> An item which cannot ordinarily be disassembled without
destroyed.

being
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4.

(Continued):
PARTS PER MILLION (PPM)

Describing fractional defective, PPM is obtained by multiplyin
100 ppm.

defective by 10 000; for example, 0.01% =
PASSIVE ELEMENT

An
example, a resistor, capacitor or an inductor.

PERCENTAGE DEFECTIVE

This is-the figu
merfit in the population domain which characterizes~quality con
meafurements and differentiates it from reliability.

That proportion of a lot which is defective.

PHYSIOCHEMICAL INSTABILITY

Chahge from an initial material bulk property, such as strengt
resfilency, volume, composition, etc., @s a result of age, pres

temperature, etc.
PIN HOLE
A miicroscopic hole through an insulating (glass) layer. A defg
POPULATIPN
The| totality of the.set of items, units, measurements, etc., r
conEeptual, that istunder consideration.
PROBABILITY
(| Classical: If an event can occur in N equally likely and
ways, and if n of these ways have an attribute A, then th
probability of the occurrence of A, denoted Pr(A) is defi
(2) Frequency: If an experiment is conducted N times, and ou
occurs n times, then the limit of n/N as N becomes large,
defined as the probability of A, denoted as Pr(A).
(3) Subjective: The probability Pr(A) is a measure of the de

belief one holds in a specified proposition A.
PROBABILITY DENSITY FUNCTION
A continuous f(x) is a pdf if f(x) =0, - <x <o and

)

fOOdx = 1

g percent

/; for

e of
trol

pal or

different

A1

ned as n/N.

tcome A
is

gree of
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4,

(Continued):

PROBABILITY MASS FUNCTION

A discrete f(x) is a pmf if f(x) = 0 for all x, except for a finite
countable set of values of x for which f(x) > 0, and '

PROBAB]

Th
th

If

PROBAB]

A
pY
va
th
a

PROBABI

Gr
st
:

YF(x) = 1, for all x such that f(x) >0
X

e probabiltity function is defined in terms of its pdfcor pnf.' If

ere is a pdf, F(x) is continuous and is defined by
X
F(x) = jf f(x)dx
-0

there is a pmf, F(x) is discrete and.is defined by

F(x) = Jf0x)
X

LITY DISTRIBUTION

mathematical function with specific properties which descri
obability that a random variable will take on a value or a
lues. If the random variable is continuous and well-behave

ere will be a pdf.,  If the random variable is discrete, thd
pmf.

LITY PAPER

aph paper constructed so that cumulative distribution curve

raight lines. Paper is available for normal, log-normal, K
veral other distributions.

PROCESS AVERAGE (PA)

bes the
set of

d enough,
re will be

s plot as
eibull, and

The total number of units rejected over an extended period of time
divided by the total number of units produced over the same period of

ti

me.

PULL TEST

A test to determine the bond strength of a lead to an interconnecting
surface, usually perpendicular to the surface, by pulling to failure.
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4, (Continued):

PURPLE PLAGUE

One of several gold-aluminum compounds formed when bonding gold to
aluminum and activated by exposure to moisture and high temperature,
resulting in brittie, time-based bond failure.

QUALIFICATION

The |entire process by which products are obtained from manufagfurers or
disfributors, examined and tested, and then identified on a Qualified
Proqucts List.

QUALITY
(1) | The composite of all characteristics or attributes, including

(2

(R

QUALITY ASSURANCE

A s)

QUALITY CHARACTERISTICS

Tho

con

whe
QUALITY I

A measure of the degree to which an item conforms to appli

stem of activities whose purpose it is to provide assurance
- overall quality control job is, in fact, being done effectively.

be properties.of an item or process which can be measured,
or ¢bserved @nd which are identified in the drawings, specifics
structual requirements.

ONTROL (QC)

performance, of an item.

specification and workmanship standards.

specific specifications or thexcustomer's express needs, g
See current publications by Juran, Deming, Crosby, et al.

Reliability becomes a quality charg
so-defined.

cable

A property which refers to the tendency of an item to be made to

r both.

that the

eviewed
tions or
cteristic

The overall system of activities whose purpose is to provide a quality
of product or service which meets the needs of users; also, the use of

such

RANDOMNESS

a system.

The occurrence of an event in accordance with the laws of chance.

RANDOM EVENT

The occurrence of an event affected by chance alone.

or tails on a flipped coin occurs at random.

For example, heads
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 REGRESSION ANALYSIS

(Continued):

RANDOM SAMPLE
As commonly used in acceptance sampling theory, the process of selecting
sample units in such a manner that all units under consideration have
the same probability of being selected.

RANDOM VARIABLE (r.v.)

ich

p
associates a real number with each po1nt in a sample space

REDUNDANCY
e existence of more than one means for accomplishing a g1vén function.
REDUNDANCY, ACTIVE

Al type of redundancy where all items in the group are operatfing
sfimultaneously.

REDUNDANCY, STANDBY
Al type of redundancy where the alternative means of performipg the

function is inoperative until needed and is switched on upon| failure of
the primary means of performing the function.

Al mathematical means‘to fit an assumed model to data containfing errors
by minimizing the'sum of squared deviations from the fit.

RELIABILITY

The probabitity that a device will function without failure pver a
specified /time period or amount of usage at stated conditiong.

RELIABILLITY GROWTH

The increase in reliability as a result of the effort, the resource
commitment to improve design, purchasing, production, and inspection
procedures.

RELIABILITY, INHERENT
The potential reliability of an item present in its design.
RELIABILITY, INTRINSIC
The probability that a device will perform its specified function,
determined on the basis of a statistical analysis of the failure rates

and other characteristics of the parts and components which comprise the
device.
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4., (Continued):
RELIABILITY, PREDICTED

The process of quantitatively assessing whether a proposed or actual
equipment design will meet a specified reliability requirement.

RELIABILITY WITH REPAIR

The reliability that can be achieved when preventive maintenance is
allowed.

REPAIRABILITY

The| probability that a failed system will be restored. to operable
conflition in a specified active repair time.

RISK

The| probability of rendering a wrong decision based on inadequate data
or pnalysis. The probability of an undesired outcome.

RISK, CONSUMER'S (B)

For| a given sampling plan, the probability of acceptance for a
desfignated numerical value of rélatively poor submitted quality.

RISK, PRDDUCER'S (o)

For| a given sampling p¥an, the probability of rejection for a fesignated
numerical value of relatively good submitted quality.

RISK PRIDRITY NUMBER

In fan FMEA,/the product of the Occurrence Ranking, the Severity Ranking
and the Detection Ranking.

SAFETY

The conservation of human Tite and ttseffectiveness, amd—theprevention
of damage to items, consistent with mission requirements.

SAMPLE

A random selection of units from a lot, usually made for the purpose of
evaluating the characteristics of the lot.

SCANNING ELECTRON MICROSCOPE (SEM)

An instrument which provides a visual image of the surface of an item.
It scans an electron beam over the surface of a sample held in a vacuum
and measures any of several resultant particle counts or energies.
Provides depth of field and resolution significantly exceeding 1ight
counts microscopy and may be used at magnifications exceeding 50 000
times.

&
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4. (Continued):
SCREENING

The process of performing 100% inspection, or exposure to stress, on
product lots and removing the defective units from the lots.

SCREENING TEST

A test or combination of tests intended to remove unsat1sfacfory items
ot those likely to exhibit early failures.

SERVICHABILITY

A [measure of the degree to which servicing of an item will bd
aqcomplished within a given time under specified.-cenditions.

SERVICING

The replenishment of consumables needed tGykeep an item in operating
cgndition, but not including any other preventive maintenancq or any
cgrrective maintenance.

SEVERITY LEVEL

A |general term implying the degree to which an environment willl cause
damage or shorten life, or both.

SHEAR TEST

Tgst of the shear strength of various attachments, for example, die
afltach, wire bonds.wire weld, contact weld, etc. by applicatijon of force
in the plane.

SHORT JIRCUIT

An abnormal connection of relatively low impedance, whether nfade
intentionally or accidentally between two points of different] electric
pdtential.

SIGNIFICANCE

Results that show deviations between an hypothesis and the observations
used as a test of the hypothesis greater than can be explained by random
variation or chance alone, are called statistically significant.

SIGNIFICANCE LEVEL

The probability of rejecting the null hypothes1s when it is actually
true.
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4. (Continued):
SNEAK CIRCUIT
An unexpected path or logic flow within a system which, under certain
conditions, can initiate an undesired function or inhibit a desired
function.

SOFT ERROR

Temporary memory content error due to intrusion of an alpha pdarticle,
fof instance.

STANDARD DEVIATION
The square root of the Variance.
STATISTIC

A Value calculated from a sample which is dised to estimate some
characteristic of a population.

STATISTICAL CONTROL

Coptrol of a process by statistical methods. A process is sa d to be in
a ttate of statistical control.@f the variations among the sampling
results from it can be attributed to a stable pattern of change causes.

STATISTICAL MODEL

A probability distribution as a representation of time to faijure.

STEP STRESS TEST

A test consisting of several stress levels applied sequentially for
periods of Jequal duration to a sample. During each period, a|stated
stress Yevel is applied, and the stress level is increased from one step
to| the-next.

STORAGE LIFE (SHELF LIFE)

The length of time an item can be stored under specified conditions and
still meet specified requirements.

STRESS

A general and ambiguous term used as an extension of its meaning in
mechanics as that which could cause failure. It does not distinguish
between those things which cause permanent damage (deterioration) and
those things which do not.
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4. (Continued):

STRESS RELIEF

A design means to minimize the effects of stress, for example,

clamp or a conformal coat.

STRESS,

COMPONENT

a cable

The stresses on component parts during testing, assembly or use which

af
Vo

SUBASSE
A
SUBSYST

eCt The Tallure rdte and hence the reliabili1ty OTr the part

| tage, power temperature and thermal environmental stress\a
MBLY

replaceable combination of parts which is an element of an
FM

A major subdivision of a system which performs a spec1f1ed fu

th
SURVIVA
Th
ma
to
SURVIVO

Th
wi

SUSPEND
An

SYSTEM

b overall operation of a system.
BILITY
b measure of the degree to whichvan item will withstand hos

n-made environment and not suffer abortive impairment of it
accomplish its designated mission.

R FUNCTION Sf(t)

P Reliability distribution function. The probability that
1 survive to time t.

SF(t) = Pr(Tot) t>0, Tar.v.
FD ITEM

item removed from test prior to failure.

.
Fe included.

pssembly.

nction in

tile
5 ability

an item

A combination of complete operation equipments, assemblies, components,
parts or accessories interconnected to perform a specific operat1ona]
function.

SYSTEM EFFECTIVENESS

A measure of the degree to which an item can be expected to achieve a
set of specific mission requirements and which may be expressed as a
function of availability, dependability and capability.
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4. (Continued):

TEMPERATURE CYCLE

A stress test where the temperature of the medium (usually air)
surrounding the test items is varied in a predetermined manner over the
temperature range in such a way that the internal item temperature is
kept at a fixed minimal increment from the medium temperature.

TEST TO EATIURE
The practice of inducing increased electrical and mechanical s
order to determine the maximum capability of a device so‘that

con
1if]

THERMAL

The
to

chemical performance under prescribed conditions of test.

THERMAL
The
THERMAL

A g
tegy

servative use in subsequent applications will, thereby, ing
e through the derating determined by these tests.

ENDURANCE
time at a selected temperature for a material or system off
deteriorate to some predetermined level<{of electrical, mech

FATIGUE

failure of materials subjected tovalternating heating and
SHOCK .

tress test in which the temperature of the medium surroundi

t items is varied as,rapidly as possible in order to create

tresses in

rease its

materials
anical or

cooling.

ng the
large,

to

cyqlic temperature gradients in the test items.
TIME, AQTIVE
Thadt time during which an item is operational.
TIME, DQWN
Thjt element of time during which the item is not in condition
perform 1ts intended tunction.
TIME, MISSION

That element of uptime during which the item is performing its

des

ignated mission.

TIME, UP

That element of active time during which an item is either alert,
reacting or performing a mission.



https://saenorm.com/api/?name=0ebfc9cf4842479dd1ca44328ae01f71

Page 35 J1213/2

-]

4. (Continued):

VARIABLE

In testing, the characteristic under examination which can have many
values.

VARIANCE
The average of the squares of the deviations of individual values from

th iable. The
se

=

cond moment'about the mean of a pdf given by

[v¢]

var = f(x—p)2 f(x)dx

-00
WARRANTY
the maker
hsible for

A pritten guarantee of the performance of)'& product in which
for a specific period of time or other:variable will be respo
the repair or replacement of defective items.

WEAR
Th

L4

mechanical removal of surface material by adhesion or abrgsion.

L

WEAROUT

Fd rate
events or time) as applicable for

Th
wi
th

e process of attrition which results in an increase of haza
th increasing age.(cycles, miles,
2 jtem.

WEIBULL|DISTRIBUTION

A
ch
th

jeneralidistribution, which is suitable for describing the
aracteristic of a large group of problems. The general exp
2 Wetbull cumulative distribution function is defined, for

ife
ression for
F(t=0)=0 as

16
F(t) =1 - e \o

B = Weibull Slope - The shape parameter of the distribution and equal to
the slope of the line drawn through the failure data

plotted on Weibull probability paper.

© = Characteristic Life - The scale parameter of the distribution and
always equal to the life at 63.2% cumulative

X CHART

failure.

Control chart for averages X of values in a subgroup.
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4. (Continued):
X~RAY SPECTROMETER
Spectrographic analysis to characterize elements which are present.
YIELD

Elongation or fracture resulting from a single application of load in a

relatively short period of time.
5. ACRONYMS, ABBREVIATIONS AND SYMBOLS:
AGREE Advisory Group on Reliability of Electronic Equipment
AOQ Average Outgoing Quality
AOQL Average Outgoing Quality Limit
AQL Acceptance Quality Level
ATE Automatic Test Equipment
BITE Built-In Test Equipment
Cdf Cumulative Distribution Function
CFR Constant Failure Rate
C0o0 Cost of Ownership
Cp Process Potential Index
Cpk Process Performance for Two-Sided Spec Limits
DECAP De-encapsulation
DFR Declining Failure Rate
EDX — Energy Dispersive X=Ray
EDS ~ Energy Dispersive Spectrometer
EMC Electromagnetic Compatability
EMI Electromagnetic Interference
EOM Ease of Maintenancé
EOS Electrical Overstress

ESD Electrostatic Discharge
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5. (Continued):

ESS
FAR
FIT
FMA
FMEA
FMECA
FRACAS
FTA
HAST
h(t)
IFR
JAN
LCC
LSC
LTPD
MRB
MTBF
MTBM
MTTF
MTTR
NPF
NTF
ocC
ORLA
PA
PDA

Environmental Stress Screening
Failure Analysis Request/Report
Failure Unit

Failure Modes Analysis

Faiture Modes and EfTects Analysis

Failure Modes and Effects Criticality Analysis
Failure Reporting, Analysis and Corrective Action System
Fault Tree Analysis

Highly Accelerated Stress Test

Hazard Function

Increasing Failure Rate

Joint Army Navy

Life Cycle Cost

Logistic Support Cost

Lot Tolerance Percent Defective

Material Review Board

Mean Time Between Failure

Mean.Fime Between Maintenance

Mean Time to Failure

Mean Time to Repair

No Problem Found

No Trouble Found

Operating Characteristic (Curve)
Optimum Repair Level Analysis
Product Assurance / Process Average

Process Defect Average
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5. (Continued):

pdf
pmf
PPL
PPM
PRST
QA
QC
QPL

RAC
RPM

SCA
SEM
SF(t)
SPC
TNI
z(t)

Probability Density Function
Probability Mass Function
Preferred Parts List

Parts Per Million

Probability Ratio Sequential Test

Quality Assurance

"Quality Control

Qualified Products List
Reliability

Reliability Analysis Center
Reliability Planning and Management
Random Variable

Sample Standard Deviation
Statistical (Prefix?

Sneak Circuit Analysis
Scanning Electron Microscope
Survivor-Function
Statistical Process Control

Trouble Not Identified

Hazard Function

Producer's Risk

Weibull Slope, Consumer's Risk
Failure Rate

Mean

Mean Life

Standard Deviation
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RATIONALE:

Not applicable.
RELATIONSHIP OF SAE STANDARD TO ISO STANDARD:

Not applicable.

REFERENCE SECTION:
MILITARY

MIL-STD-105D Sampling Procedures and Tables for Inspection byAttributes

MIL-STD}-202E Test Methods for Electronic and Electrical Componept Parts

MIL-HDBK-217D Reliability Prediction of Electronic Equipment

MIL-STD{-280A Definitions of Item Levels, Item Exchangeability, Models, and

Related Terms

MIL-STD|-414 Sampling Procedures and Tables for Inspection by Variables

for Percent Defective

MIL-STD|-756B Reliability Models and Prediction

MIL-STD{-781C Reliability Design Qualificationland Production Acteptance

Tests - Experimental

MIL-STD{-790B Reliability Assurance Program<for Electronic Parts

Specification

MIL-STD{-810C Environmental Test Methods

MIL-STD|-883B Test Methods and Procedures for Microelectronics

MIL-STDF1313 Microelectronics Terms. and Definitions

MIL-Q-9B58A Quality Program Regifirements

AR-92 Quality Program Requirements

MIL-S-1B5001 Semiconductor Devices, General Specification for

MIC M38p10D Microcircuits;, General Specifications for

MIL-STD{-470 Maintainabdlity Program Requirements for Systems apd
Equipments :

MIL-STD-471A Maintainability Verification/Demonstration/Evaluatfon

MIL-HDBK-472 Maintainability Prediction

MIL-STD{891 Contractor Parts Control and Standardization Program

MIL-STD{701 Preferred and Guidance List of Semiconductor Device:

MIL-STD198A Selection and Use of Capacitors

MIL-STD{-1998B Selection and Use of-Resistors

MIL-STDE1562 List of Standard Microcircuits

MIL-STD{976 Certification Requirements for JAN Microcircuits

EIA

Reliability Bulletin No. 1 A General Guide for Technical Reporting of
Electronic Reliability Measurement
Reliability Bulletin No. 4A Reliability Qualifications
Reliability Bulletin No. 5 Equipment Reliability Specification Guideline
Reliability Bulletin No. 10 Selection and Validation of Low Population
and/or State of the Art Parts
Failure Mode and Effects Analyses
Equipment Burn-In
7 User Guidelines for Quality and Reliability
Assurance of LSI Components

Reliability Bulletin No.
Reliability Bulletin No.
Engineering Bulletin No.

— 0 W
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REFERENCE SECTION (Continued):

Engineering Bulletin No. 11 User Guidelines for Microelectronic
Reliability Estimation

JEDEC Standard No. 22 Test Methods and Procedures for Solid State
Devices Used in Transportation/Automotive
Applications
OTHER
Glossary and Tables for Statistical
Quality Control - ASQC 1973
PROCUREMENT QUALITY CONTROL -~ 2nd Edition - ASQC
Quality i
Terms, $ymbols and Definitions for
Acceptance Sampling - ANSI/ASQC A2-1978
Definitions, Symbols, Formulas and
Table§g for Control Charts - ANSI/ASQC A1-1978
How to $peak Fluent Quality - National Semiconductor |Co.

Reliabi]ity Design Handbook RDH 376 Reliability, Analysis Canter

Analysi$ Techniques for Mechanical _
Reliability WPS-1 - Reliability Analysis Center
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APPLICATION

This compilption of terms, acronyms and symbols was drawn from usage wIich should
be familiar|to those working ih automotive electronics reliability. Terms are
included which are used to _describe how items, materials and systems are
evaluated for reliability; how they fail; how failures are modeled and|how
fatlures arp prevented. ( Terms are also included from the disciplines of
designing fpr reliabidity, testing and failure analysis as well as the|general
disciplines|of Quality and Reliability Engineering. This glossary is jntended to
augment SAE[ J1213;.Glossary of Automotive Electronic Terms.
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GLOSSARY OF RELIABILITY TERMINOLOGY ASSOCIATED WITH AUTOMOTIVE ELECTRONICS

INTRODUCTION:

This gllossary has been compiled to assist, by serving asna reference, in the

communifcation between the automotive electronics engineer and the
enginedr.

SCOPE:

This cogmpilation of terms, acronyms and symbo¥s was drawn from usa
should [be familiar to those working in automotive electronics reli
Terms are included which are used to describe how items, materials
systems| are evaluated for reliability,.how they fail, how failures
modeled and how failures are prevented. Terms are also included f

discipllines of designing for reliability, testing and failure anal
well as[ the general disciplines of 'Quality and Reliability Enginee
glossarly is intended to augment“SAE J1213, Glossary of Automotive
Terms.

, from which' many of these terms and definitions were dra
as a source of alternate or related definitions.
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3. (Continued):

"MIL-STD-756B
MIL-STD-781C

MIL-STD-7908

MIL-STD-810C
MIL-STD-883B

Reliability Models and Prediction

Reliability Design Qualification and Production Acc
Tests - Experimental

Reliability Assurance Program for Electronic Parts
Specification

Environmental Test Methods

Test Methods and Procedures for Microelectronics

eptance

MIL-STD+41+313
MIL-Q-9458A
AR-92
MIL-S-195001
MIC M38310D
MIL-STD-470

MIL-STD-H471A
MIL-HDBK-472
MIL-STD-{891
MIL-STD+{701
MIL-STD-{198A
MIL-STD-4{1998
MIL-STDH1562
MIL-STD-H976

EIA

Reliabilfity

Reliabillity
Reliabillity
Reliabillity

Reliabillity
Reliabillity
Engineerling

Engineerling

Microetectromits Terms—and—Defimitions

Quality Program Requirements

Quality Program Requirements

Semiconductor Devices, General SpecificationCfor
Microcircuits, General Specifications for
Maintainability Program Requirements fon.Systems an
Equipments

Maintainability Verification/Demonstration/Evaluati
Maintainability Prediction

Contractor Parts Control and Standardization Progra
Preferred and Guidance List of;Semiconductor Device
Selection and Use of Capaciters

Selection and Use of Resistors

List of Standard Microcircuits
Certification Requirements for JAN Microcircuits

Bulletin No. 1 A General Guide for Technical Report
Electronic Reliability Measurement

Bulletin No. 4A Reliability Qualifications -

Bulletin No, %5 Equipment Reliability Specification

Bulletin Noy~10 Selection and Validation of Low Popu
and/or State of the Art Parts

Bulletin‘No. 9 Failure Mode and Effects Analyses

Bulletin No. 8 Equipment Burn-In

Bulletin No. 17 User Guidelines for Quality and Reli
Assurance of LSI Components

Bulletin No. 11 User Guidelines for Microelectronic
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Guideline
lation

bility
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Reliability Design Handbook

RDH 376 Reliability Analysis Center

Analysis Techniques for Mechanical
Reliability

1987 De

Glossary of Automotive Electronic Terms

sk Manual

WPS-1 Reliability Analysis Center
Microelectronic Manufacturing
and Testing

SAE HS J1213 1982

Automotive Electronics Reliability
Handbook

SAE AE-9 1987

The Amd

4. RELIABI

rican Heritage Dictionary

LITY GLOSSARY:

ACCELERATED LIFE TEST

A

operating conditions.

S¢€

2nd College Edn. 1982
Houghton Mifflin, 'Co.

life test under test conditions that are more “severe than usual

It is necessary that a-relationship bdtween test

verity and the probability distribution{of life be ascertaipable.

ACCELERATION FACTOR

(1

(2

ACCEPT

A

ACCEPTA

TH

) The factor by which the failure rate can be increased by an

increased environmental stress.

) The ratio between the times necessary to obtain the samg portion of
failure in two equal *samples under two different sets of] stress
conditions, involving the same failure modes and mechanilsms.

REJECT TEST

test, the result of which will be the action to accept or reject

BLE QUALITY LEVEL (AQL)

sqmething, for‘exampie, an hypothesis or a batch of incoming material.

e maximum percent defective which can be considered satisfaFtory as a

Ianadad

priocess average, or the percent defect whose probability of rlejection is

d
ACCEPTA

P has
S TYTTIALTU Uy K.

NCE NUMBER

1

The largest number of defects that can occur in an acceptance sampling
plan and still have the lot accepted.

ACCEPTANCE SAMPLING PLAN

An accept/reject test whose purpose is to accept or reject a lot of

jtems or material.
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4. (Continued):
ACCESSIBILITY

A measure of the relative ease of admission to the various areas of an
item. _

ACHIEVED RELIABILITY

ecified

ditions-of use and environment.
ACTIVATION ENERGY

(1) The energy level at which a specific microelectronic fa1lure
mechanism becomes active (in electron-volts)«

(2) The slope of the time-temperature regression 1ine in the|Arrhenius
equation (in electron-volts).

ACTIVE ELEMENT

A part that converts or controls energy, for example transistor, diode,
electron tube, relay.

ACTIVE ELEMENT GROUP
An|active element and its associated supporting (passive) parts, for
expmple, an amplifier ci¥cuit, a relay circuit, a pump and it$ plumbing
angd fittings.

AGING

Thé effect whereby the probability density function of strength is
chpnged (strength is reduced) with time.

ALLOCATIION

‘The“Process of assigning reliability requirements to individual units to
attain the desired system reliability.

ALPHA PARTICLE INDUCED SOFT ERRORS

Integrated circuit memory transient errors due to emission of alpha
part1cles during radioactive decay of uranium or thorium contamination
in the IC packaging material.

AMBIENT
Used to denote surrounding, encompassing, or local conditions. Usually

applied to environments, for example, ambient temperature, ambient
pressure.
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4. (Continued):
APPORTIONMENT
Synonym of Allocation.

ARITHMETIC MEAN

The arithmetic mean of n numbers is thelsum of the n numbers, divided by
n B .

ARRHENIUS MODEL

A[mathematical representation of the dependence of failure rgte on
abhsolute temperature and activation energy. The model assumgs that
degradation of a performance parameter is Tinear with time with the
failure rate a function of temperature stress..The temperatyre

dependence is taken to be the exponential function:

07 = 67 exp [CE/KY(1/To=AAT1]

mean time to failure at T

mean time to failure at Tp

junction temperature in K

activation energy in eV

Boltzman's constant (8.617 105 eV/K)

—
nn1n g n

ARRHENIUS ACCELERATION FACTOR

The acceleration factor'F is the factor by which the t1me to [fail can be
reduced by increased. temperature. :

= ©1/02 = exp (E/KY(1/To-1/T)

ASSESSNENT

(1) A-critical appraisal, including qualitative judgments about an
item, such as importance of analysis results, .design criticality "

and failure effect.

(2) The use of test data and/or operational service data to formA
estimates of population parameters and to evaluate the. prec151on of

these estimates.

ATTRIBUTE

A term used to designate a method of measurement whereby units are
examined by noting the presence (or absence) of some characteristic or
attribute in each of the units in the group under consideration and by
counting how many units do (or do not) possess it. Inspection by
attributes can be of two kinds - either the unit of product is
classified simply as defective or nondefective, or the number of defects
in the unit of product is counted, with respect to a given requirement
or set of requirements.
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4.

(Continued):
ATTRIBUTE TESTING

Testing to evaluate whether or not an item possesses a specified
attribute.

‘AUTOMATIC TEST EQUIPMENT (ATE)

Tept—equipment—thatcontainsprovisions forautomatically performing a

sefies of pre-programmed tests.
AVAILABILITY (OPERATIONAL READINESS)

The probability that at any point in time the system-is eithef operating
satisfactorily or ready to be placed in operationcon demand when used
unfler stated conditions.

AVERAGE
A general term. It often means arithmetic mean, but can refer to
s-pxpected value, median, mode, or somérother measure of the general
lTogation of the data values.
AVERAGE| OUTGOING QUALITY (AOQ)
The average quality of outgeing product after 100% inspection|of
rejected lots, with replacement by good units of all defective units
found in inspection.
AVERAGE| OUTGOING QUALITY, LIMIT (AOQL)
The maximum average outgoing quality (AOQ) for a sampling plan.
BAKE-OUfl

To| subject an unsealed item to an elevated temperature to driye out
mofi sturé and unwanted gases prior to other process or sealing

BATHTUB CURVE
A plot of failure rate of an item (whether repairable or not) vs. time.
The failure rate initially decreases, then stays reasonably constant,
then begins to rise rather rapidly. It has the shape of a bathtub. Not
all items have this behavior.

BIAS

(1) The difference between the s-expected value of an estimator and the
value of the true parameter.

(2) Applied voltage.
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4. (Continued):
BINOMIAL DISTRIBUTION

The probability of r, or fewer successes in n independent trials, given
a probability of success p in a single trial, is given by the cumulative
binomial distribution:

Pr (x < r) =F (r; p_nl) =

N pX (1_p)n-X
X L '

hg~1-=

0

BINOMIAL FUNCTION
The probabitity of exactly x successes in n independent trials, given a

probability of success p in a single trial, is given by the Binomial
pyobability function: :

, ... N

f (x:p,n) =N pX A-p)=X, x =0, 1
p nopX Q-p <

, 2
0<p
BOND

(1) An interconnection which perferms a permanent electrical and/or
mechanical function.

(2) To join with adhesives.
BOND LIFT OFF

The failure mode whereby the bonded lead separates the surfade to which
F was attached.

-t

BOND STRENGTH
In wire bonding, the pull force at rupture of the bond interflace.

BREADBOARD“MODEL

A Hiv ibi item or
principle without regard to eventual design or form. Usually refers to
a small collection of electronic parts.

BURN-IN

The initial operation of an item to stabilize its characteristics, and
to minimize infant mortality in the field.
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4. (Continued):
"CAPABILITY

(1) A measure of the ability of an item to achieve mission objectives
given the conditions during the mission.

(2) The spread of performance of a process in a state of statistical

control; the amount of variation from common causes identified
after all special causes of variation have heen eliminated.

C CHART
Control chart for number of nonconformities observed in some specified
indpection. The units should be alike in size and in the apparent
1idelihood of the existence of the nonconformity, Ain order that the area
of |opportunity for nonconformity be constant fromunit to unit.

CENTRAL |LINE

Thd 1ine on a control chart that represents the average or median value
of [the items being plotted. It is shown'as a solid line.

CHECKOUN
Tedts or observations on an itew to determine its condition or status.
COEFFICIENT OF VARIATION

The standard deviation divided by the mean, multiplied by 100 [and
expgressed as a percentage.

COMPLEXYTY LEVEL

A measure of.the number of active elements required to perform a
specific system function.

COMPONENT

A self-contained combination of parts, subassemblies, or assemblies
which perform a distinctive function in the overall operation of an
equipment. Often used interchangeably with (electronic) part.

CONFIDENCE
A specialized statistical term referring to the reliance to be placed in

an assertion about the value of a parameter of a probability
distribution.
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4. (Continued):
CONFIDENCE COEFFICIENT

(

(

1) A measure of assurance that a statement based upon statistical data
“is correct.

2) The probability that an unknown parameter lies within a stated
interval or is greater or less than some stated value.

CONFIDENCE INTERVAL

The interval within which it is asserted that the parameter of a

probability distribution lies.

CONFID
E

CONFIDENCE LIMIT

A
CONSIS
A
S
C
CONSTA

(

”~~

CONTAM

NCE LEVEL

gquals 1-o where a = the risk (%).

bound of a confidence interval.
TENCY
statistical term relating t&”the behavior of an estimator as the

pmple size becomes very large. An estimator is consistent jf it
pnverges to the population value as the sample size becomes|large.

NT FAILURE RATE

1) A term characterizing the instantaneous failure rate in|the middle,
or "useful'tife" period of the Bathtub Curve model of item life.

P) A teem characterizing the hazafd rate, h(t), of an item|having an
exponential reliability function.

A

[ NATION
—general term used to describe an unwanted material thatadversely

affects the physical or electrical characteristics of an item.

CONTINUQUS SAMPLING PLAN

I
f

n acceptance sampling, a plan intended for application to a continuous
low of individual units of product that involves acceptance or

rejection on a unit-by-unit inspection and sampling. Continuous
sampling plans are usually characterized by requiring that each period
of 100% inspection be continued until a specified number of
consecutively inspected units are found clear of defects.
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CORRECTIVE ACTION
A documented design, material or process change to correct the true
cause of a failure. Part replacement with a 1ike item does not
constitute appropriate corrective action. Rather, the action should
make it impossible for that failure to happen again.
CORRELATION
A *orm of statistical dependence between two variables. Unlegs stated
otherwise, linear correlation is implied.
CORRELATION COEFFICIENT
A mumber between -1 and +1, which indicates the.degree of lindar
relationship between two sets of numbers. Coefficients of -1 [and +1
represent perfect linear agreement between two variables, while a
coefficient of zero implies none.
CORRODE
To|dissolve or wear away graduallyy@specially by chemical acfion.
CORROSION
The deterioration of a substance (usually a metal) because of |a reaction
with its environment, orcwith a corroding agent.
COSMETIC DEFECT
A yariation from'the conventional appearance of an item such ds a slight
change in itswcolor, not necessarily detrimental to service pgrformance.
COST—EFfECTIVENESS
A reasure of the value received for the resources expended.
CRACK
Evidence of a full or partial break without separation of parts.
CRAZE
A network of,fihe cracks in the surface.
. CREEP

(1) Elongation or fracture resulting from loads sustained over

(2

relatively long time at high temperatures.

) The dimensional change with time of a material under load.
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4. (Continued):
CRITICALITY
A relative measure of the consequences of a failure.
CRITICALITY ANALYSIS
A procedure by which each potential failure mode is evaluated and ranked

according to the combined influences of severity and probability of
og¢currence.

CUMULATIVE DISTRIBUTION FUNCTION (CDF)

TZe probability that the random variable takes on any value less than 6r
equal to a value x, that is,

Cdf(x) = pr(X < x)

The unreliability function with regard to.failures

F(t) = Pr(T < )

CUT SET

In a Fault Tree, any basic event or combination of basic events whose
ogcurrence will cause the top event to occur.

DEBUGGING

The period of "shakedown operation" of a finished equipment performed
ptior to pltacing~it in use. During this period, defective parts and
wagrkmanship errars are corrected under test conditions that dlosely

simulate field-operation.

DECAP

Tq de=-encapsulate. To remove the cover or plastic encapsulant on an
ifem.

DECREASING FAILURE RATE

(1) A term characterizing the instantaneous failure rate in the first
or "infant mortality" period of the Bathtub Curve model or product
life. '

(2) A term characterizing the hazard rate h(t) of an item having a
Weibull reliability function with stope B < 1.

DEFECT

A deviation of an item from some ideal state. The ideal state is
usually given in a formal specification.
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4. (Continued):
DEFECT, CRITICAL

A defect that could result in hazardous or unsafe conditions for
individuals using, maintaining or depending on the item.

DEFECTIVE
A- untHt-ofproduct—which—conrtains—one—or—more—defeets———
DEGRADAT|ION

A dradual deterioration in performance as a function of time.
DELTA LIMITS

THq difference between initial and final readings usually associated
witth the difference between the zero time readings on a life test and
thd final readings. Determine how much parameters shift during the test.

DEMONSTRATED

That which has been proven by the use of concrete evidence gathered
under specified conditions.

DEPENDABILITY

A measure of the item opérating condition at one or more points during
thg mission, including_the effects of Reliability, Maintainabiflity and
Suqvivability, given the item condition(s) at the start of the[ mission.
It |may be stated s 'the probability that an item will (1) enter or

ocqupy any one Of"its required operational modes during a specjified

migsion and (2).-perform the functions associated with those operational
modes.

DERATINC

The intentional reduction of stress/strength ratio in the applicatioh of
an item, usually for the purpose of reducing the occurrence of
stress-related failures.

DESIGN ADEQUACY

The probability that the system will satisfy effectiveness requirements,
given that the system design satisfied the design specification.

DEVICE

Any subdivision of a system; synonym for ITEM.
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(Continued):

DISCRIMINATION RATIO
A measure of the distance between two specific points of the operating
characteristic curve which are used to define the acceptance sampling
plan.

DISSOCIATION

he breakdown of a substance into two or more constituents:

DISTRIBUTION
enerally short for Cumulative Distribution Functien.

DOWNTIME

he total time during which the system is not' in condition tp perform
ilts intended function.

DURABIILITY

he probability that an item willCoperate as specified under| stated
conditions without a wearout fajlure; a special case of relipbility.
DUTY QYCLE
he ratio of the time . "on" of a device or system divided by [the total
cdycle time. For a device that normally runs intermittently fpather than

continuously, the amount of time a device operates as opposed to its
idle time. :

EARLY [FAILURE PERIOD
hat period of life, after assembly, in which failures occur|at an

initially high rate because of the presence of defective parts and
rkmanship defects.

Generally used with a scanning electron microscope (SEM) to provide
elemental analysis of X-rays generated on the region being hit by the
electron beam.
EFFECTIVENESS
The capability of the system or device to perform its function.
EFFICIENCY

A statistical term relating to the dispersion in values of an
ESTIMATOR. It is between zero and one.
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4. (Continued):
ELECTROMAGNETIC COMPATABILITY (EMC)

The capability of electronic equipment to function in the intended
electromagnetic environment at designed levels of efficiency.

ELECTROMIGRATION

electric field.
EMISSION SPECTROGRAPH

An| instrument which identifies the presence of elements by burning the
sample in an air plasma and analyzing the resultant.optical spectrum.

ENGINEERING, HUMAN
ThE science of studying the man-machine rélation in order to minimize
the effects of human error and fatigue .and thereby provide a pore

relliable operating system.

ENGINEERING, RELIABILITY

The science of including those“factors in the basic design which will
asjsure the required degree of reliability. ‘

ENVIRONMENT

"~ The aggregate of all .external conditions and influences affecking the
1ilffe and developmént of the product.

ELECTRIICAL OVERSTRESS (EOS)
‘ThHe electrical stressing of electronic components beyond specfifications.

ELECTROSTATIC DISCHARGE (ESD)

The Transter of electric charge between bodies at different
electrostatic potentials caused by direct contact or by an electrostatic
field. _

ESTIMATOR

A statistic, which is derived from a sample, used to infer a value of a
parameter of an assumed distribution model.
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4. (Continued):

EXPECT

i

-n

EXPONENTIAL DISTRIBUTION

-—

=

EXPONE

QT =

EVALUA
A

EXTREM

The mean or average, defined as:

F y tables wit £ thi ' ,

or discrete random variables with a pmf, this reduces to

he probability density function

ED VALUE

ts CDF

E(x) = SxdF(x), where the integration is over all x.
E(x) = Sx pdf(x) dx.

E(x) = Ixpn p{xp) where the sum is over allm,

f(t) = hexp xt)

here A, the failure rate is constant.

NTIAL MODEL

n reliability engineering;” a model based on the assumption
ptween successive failures are described by the exponential
istribution.

[ION

broad termwused to encompass prediction, measurement and dg

t VALUE(DISTRIBUTION

T
d

e asymptotic distribution of the smallest extreme from a st

If x is a random variable and F(x) is

that times t

monstration.

atistical

stribution; used to model capacitor breakdown voltage, timd to failure

or corrosion, etc. The pdf 15 p(x) = exp(x) expl-exp(xDT.

EYRING

MODEL

An accelerated life test model in which failure rate is related to
temperature. Given by A = Texp(A-B/T).

FAILURE

The termination of the ability of an item to perform its required
function.
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4.

(Continued):
FAILURE ANALYSIS

" The identification of the failure mode, the failure mechanism and the
cause. Often includes physical dissection.

FAILURE, CATASTROPHIC

A sgudem change tmtheoperating characteristicsof—an—item—regulting in
a complete Toss of useful performance.

FAILURE, | DEGRADATION

A failure that occurs as a result of a gradual or parbial change in the
operating characteristics of an item. _ )

FAILURE EFFECT

The| consequences a failure mode has on theyoperation, function|or status
of an item.

FAILURE, [ INCIPIENT

A degradation failure which is juSt beginning to exist.
FAILURE,| INDUCED »
A fhilure caused by a physical condition external to the.failed item.
FATILURE,[ INFANT

A fpilure that _occurs during the early life of an item.
FAILURE,[ INHERENT

A fhilure basically caused by a physical condition or phenomenon
internal to the failed item. -

FATLURE, INITIAL
The first failure to occur in use.
FATLURE, 'LATENT

A malfunction that occurs as a result of a previous exposure to a
condition that did not result in an immediately detectable failure.

FAILURE MECHANISM

The mechanical, chemical or other process that results in a failure.
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4. (Continued):
FAILURE MODE

The effect or manner by which a failure is observed. Generally

describes the way the failure occurs.

FAILURE MODES AND EFFECTS ANALYSIS (FMEA)

A systematic, organized procedure for evaluating potential failures in

jn operating system.
FAILUvE MODES, EFFECTS AND CRITICALITY ANALYSIS (FMECA)

An analysis of possible modes of failure, their causes, effe
cdriticalities and expected frequencies of occurrence:

FAILURE, NONRELEVANT

Al failure not applicable to the computation or reliability.
FAILURE, PRIMARY

A failure whose occurrence is not-caused by other failures.
FAILURE, RANDOM

Al failure whose occurrencedis not predictable in an absolute
ils predictable in a probabilistic sense.

FAILURE RATE

(1) The conditional probability that an item will fail just
time t, given the item has not failed up to time t.

() The-number of failures of an item per unit measure of 1
time, miles, events, etc.) as applicable for the item.

FAILUWE, RELEVANT

cts, their

sense but

after

ife (cycles,

A failure attributable to a deficiency of design, manufacture or
materials of the failed device, applicable to the computation of

reliability.
FAILURE, SECONDARY

A failure caused directly or indirectly by the failure of another item.

FAILURE, WEAROUT

A failure whose time of occurrence is governed by rapidly increasing

failure rate.
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(Continued):

'FATIGUE

Cracking or fracture from cyclic loads.

FAULT

An attribute which adversely affects the reliability of a device.

FAULT TR
Am

used to indicate contributing lower level events.

FIT
A cpntraction of Failure unlIT, having a value of failures per
comtonent—hours. '

FORCED DEFECT
A failure induced by stress testing.

FOREIGN MATERIAL
The| presence of an object or-material which comes from some so
external to the part or system.

FREEDOM,| DEGREE OF
Thel humber of observations that are free to vary at random, re
of [the restrictions imposed by the mathematics describing the

EE ANALYSIS (FTA)

bthod of reliability analysis in which a logical blockidiag

FUNCTIONAL FAILURE

Af
the

ailure whereby a device does not perform its intended funct
inputs or controls are correct.

fam iS

09

irce

gardless
statistic.

ion when

GAMMA DISTRIBUTION

An

important distribution in statistical queuing theory. Give
K-1 gt 3
pdf(x) = At € " where I'(k) =J[Lﬁ‘]e"udu
rk)
0

A, B, t >0

n by:
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4. (Continued):
GAUSSIAN DISTRIBUTION (See NORMAL DISTRIBUTION)

A 2-parameter distribution with

. INE
pdf(x) = —'_ exp - |1 (?_€>
o-\/21r 2\ o

GEOMETRICMEAN
The geometric mean of n numbers is the nth root of theirCprdduct.
GLASS | TRANSITION TEMPERATURE

The temperature at which an amorphous polymer changes from d hard and
felatively brittle condition to a viscous or . rubbery condition.

GO, NO-GO
The result of a test of an attribute. O It is either good or |bad.
GOODNHSS OF FIT

A statistical term that quantifites how likely a sample was tio have come
firom a given probability distribution.

HAZARD RATE h(t)

1) At a particular_time, the rate of change of the number jof items
that have failed divided by the number of items surviving.

(2) Represents the probability that an item still functionipg at time t
will fail in the interval (t, t+At), where At is an
infinitesimal time increment. Hazard rate is synonymouls with
conditional failure rate or instantaneous failure rate.

het) < 1im RED-RCEAt)

DL AN
L RAVLY/

h(t) = f(t)/R(L)

HERMETICITY

The effectiveness of the seal of microelectronic and semiconductor
devices with designed internal cavities.

HOMOGENEOUS

Of the same or similar nature. Uniform in structure or composition.
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4.

(Continu

ed):

HUMAN FACTORS

A body of scientific facts about human characteristics.

all
Tim
eng
per

HYPOTHES
An
of
the
sta
out

INCREASI

N

(2)

biomedical and psychosocial considerations.
ited to principles and applications in the areas of human
ineering, personnel selection, training, Tife support, job
formance aids and performance evaluation.

The term covers
It includes but is not

[S, NULL

samples come from similar populations. A conjecture about
te of nature, that if true, will only rarely berejected as
rome of an experiment or measurement.

NG FAILURE RATE

or "wearout" period of the Bathtub.Curve model of product

A term characterizing the hazard rate h(t) of an item hav
Normal reliability function;ifor instance.

INFANT MDRTALITY

Pre
dur

INSPECTI
The

app
de

mature catastrophic failures occurring at a much greater ra
ing the useful Tifelperiod prior to the onset of substantia

DN

examination.:and testing of supplies and services (includin
opriatei/raw materials, components and intermediate assemb
rmineswhether they conform to specified requirements.

INSPECTION 'BY ATTRIBUTES

hypothesis that there is no difference between some characts
the parent populations of several different samples, ‘that i§,

ristics
that
the true
the

A term characterizing the instantaneous failure rate in the third

life.

ng a

e than
wearout.

J, when
lies) to

Inspection whereby either the unit of product or characteristic thereof
is classified simply as defective or nondefective, or the number of
defects in the unit or product is counted with respect to a given
requirement.

INSPECTION BY VARIABLES

Inspection wherein certain quality characteristics of a sample are
evaluated with respect to a continuous numerical scale and expressed as

precise points along this scale.

Variable inspections record

the degree

of conformance of the unit with specified requirements for the quality
characteristics involved.



https://saenorm.com/api/?name=0ebfc9cf4842479dd1ca44328ae01f71

Page 21 - J1213B

4. (Continued):
INSPECTION LEVEL
An indication.of:the relative size of the sample to the size of the lot.
INSPECTION LOT
A collection of units of product bearing identification and treated as a

unique entity from which a sample is to be taken and inspected to
determine conformance with the acceptability criteria.

ITEM

An all-inclusive term, to include assemblies, subassemblies jaccessories,
parts, equipment and services, applied to what ishbeing discussed.

LIFE TEST

Al test, usually of several items, made forthe purpose of esftimating
spme characteristic(s) of the probability“distribution of Tiffe.

LOG NORMAL DISTRIBUTION

The model of a random variable whose logarithm follows the Nprmal
function with parameters p and,o. It is a life model for a|process
whose value results from the'multiplication of many small erfors. Its

pdf-
f(x:p,0) = 1/(UX'\/2«) exp [-1/252(1n x-p)2]
x >0
c>0
-0 <y <w
LONGEV[TY

Length of useful life of a product to its ultimate wearout rpquiring
cpmplete rehabilitation. This is a term generally applied ih the
defipiH 5 i i under the
conditions of storage and use to which it will be exposed during its
lifetime. :

LOT

A group of units from a particular device type submitted each time for
inspection and/or testing is called a lot.

LOT QUALITY

The true fraction defective in a lot.
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4. (Continued):

LOT REJECT RATE (LRR)

The lot reject rate is the percentage of lots rejected from the lots
evaluated.

LOT TOLERANCE PERCENT DEFECTIVE (LTPD)
The_percent defective which is to be accepted a minimum or arbitrary

fra
rej

MAINTAIN
A ¢
pra
con
pey]

MAINTENA
The
con
of

MARGIN T
Tes
are
fin

MEAN
(1)

(2

ction of the time, or that percent defective whose probabi
ection is designated by 8.

ABILITY

bability that an item will be retained in or.restored to a
dition within a given period of time, when the> maintenance
formed in accordance with prescribed procedures and resourg

NCE, PREVENTIVE

maintenance performed in an attempt to retain an item in 3
dition by providing systematic .Jnspection, detection and pr
incipient failure.
ESTING

changed to reversibly worsen the performance. Its purpose
d how much margin ‘is left in the item for its degradation.

The expected value of a random variable.

ThesFirst moment of a probability distribution about its
As‘specifically defined and modified, for example, the ay

mean (sums), the geometric mean (products), the harmonic

ity of

haracteristic of design and installation which d's."expressed as the

specified
is
es.

specified
evention

ting in which item environments such as line voltage or tenperature

is to

origin.
jthmetic
mean

(reciprocals), logarithmic mean, etcC.

MEAN LIFE (©)

The arithmetic average of lifetimes of all items considered.

T T
0 = j[ R(ED)dE = J[ tpdf (t)dt
0 0
where R(t) = the s-reliability of the item
T = the interval over which the mean life is desired,

usually the useful life
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4. (Continued):
MEAN-LIFE-BETWEEN-FAILURES
This concept is the same as Mean Life except that it is for repaired
items and is the mean up-time of the item. The formula is the same as

for Mean Life except that R(t) is interpreted as the distribution of
up-times.

MEAN-TIME-BETWEEN-FATLURES (MTBF)

r a particular interval, the total functioning 1ife of @ population of
n item divided by the total number of failures withinCthe population
uring the measurement interval. The definition holdsofor fime, cycles,
iles, events or other measure of life units. A basic measure of
reliability of repairable items.

MEAN-T|IIME-BETWEEN-MAINTENANCE (MTBM)

e mean of the distribution of the timesintervals between nfaintenance
actions (either preventive, corrective @r“both).

MEAN-TIME-TO-FAILURE (MTTF)
Fpr nonrepaired items, the mean\Tife.

MEAN-T[IME-TO-REPAIR (MTTR)

The total corrective maihtenance time divided by the total number of
cprrective maintenancevactions during a given period of timel.
T
MTTR =_/r G(t)dt
0
where(G(t) = Cdf of repair time
T = Maximum allowed repair time
MEDIAN

The median of a distribution of one random variable X of the discrete or
continuous type is a value of x such that PriX<x) = 1/2 and PrOOX) = 1/2,

the middle value.
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(Continued):

MISSION

The objective or task, together with the purpose, which clearly
indicates the action to be taken.

MISSION RELIABILITY

The
for

MISSION
The
and
ite

MODE

The
con

MODEL

Am
two

qp)
(2>

MODEL, P

Ar
the
sec

p|ubub”'|t_y of —stecess—of an—item—to pcufuuiﬁ s .cqu‘rcd function
the duration of its intended mission.
PROFILE
mission profile describes the events and conditjons; incluging times
time spans, associated with a specific operational usage of an
n. It is one segment of the operational cycle.
mode of a distribution of one random variable X of discrete or
Linuous type is a value of x that maximizes the pdf f(x).
hthematical representation of“a process. In Reliability there are
primary modeling concepts:
A statistical functioh describing a life characteristic.
A description _of the reliability connectivity of the partp of a
system.
ARALLEL
bpresentation of the connection of the parts in a system sugh that
faidure of all parts so connected is required for failure of that

tion~of the system.

MODEL, SERIES

A representation of the connection of parts of a system such that
failure of any part so connected will cause failure of that section of

“the

MODULE

system.

An item which is packaged and is part of the next higher level of
assembly.
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4. (Continued):

NORMAL DISTRIBUTION (See GAUSSIAN)

NORMAL| VARIABLE

OPERATING CHARACTERISTIC (OC CURVE)

OPERATJONAL READINESS

OVERCOAT

The most prominant continuous distribution in statistics, frequently
referred to as the Gaussian or bell-shaped distribution. Its density
function is

)2
exp - (x-w)

Fad I Fa 2
bl [4¢]

f(x;p,0) = 0 <X <o, 0<pu<ow, g>0

b

wjth mean p and variance o2. The theoretical justification [for
the normal distribution lies in the central-limit theorem, which shows
that under very broad conditions the distribution of the average of n
ipdependent observations from any distribution approaches a pormal
djstribution as n becomes large.

Al random variable that is normally distributed. 1In situatiops where the
random variable represents the total effect of many "small" jndependent
causes, each with mutually independent errors, the central Tjmit theorem
1eads to the prospect the variable-will be normally distributed.

Al curve showing the relation between the probability of acceptance and
ejther lot quality or process quality, whichever is applicabje.

The probability(that, at any point in time, the system is either
operating satisfactorily or ready to be placed in operation ¢on demand
when used under stated conditions, including stated allowable warning
time. Thus, total calendar time is the basis for computatiop of
operational readiness.

A thin film of insulating material over micro-circuit elements to
provide mechanical protection or prevention of contamination.

OVERSTRESS

PART

A condition wherein the severity levels of operation are more than usual
or more than the specification.

(1) An item that will not be disassembled for maintenance.

(2) The least subdivision of a system.

(3) An item which cannot ordinarily be disassembled without being
destroyed.



https://saenorm.com/api/?name=0ebfc9cf4842479dd1ca44328ae01f71

J1213B

b oY Page 26

4.

(Continued):

PARTS PER MILLION (PPM)

Describing fractional defective, PPM is obtained by multiplying percent
defective by 10 000; for example, 0.01% = 100 ppm.

PASSIVE ELEMENT

PERCENTA
That
mer
mea

PHYSIOCHE

Chapge from an initial material bulk property, such as strength,
Tency, volume, composition, etc., @sra result of age, presgure,
temperature, etc.

res

PIN HOLE
Am
POPULATI

The
con

PROBABIL
)

LE DEFECTIVE

DN

reptual, that
[TY

Classical:

- proportion of a lot which is defective.
t in the population domain which characterizesiguality control
urements and differentiates it from reliability.

croscopic hole through amyinsulating (glass) layer.

An I+emeﬁt—fhaf—+s—ﬁef—ae++ve7—+ha%—4%7—dee%—ﬁe%—eeﬂ%¥e4—eﬂe¥g1; for
example, a resistor, capacitor or an inductor.

FMICAL INSTABILITY

issunder consideration.

If an event can occur in N equally likely and

ways; and if n of these ways have an attribute A, then the
probability of the occurrence of A, denoted Pr(A) is defiTed as n/N.

This is»Hthe figure of

A defect.

totality of the wset of items, units, measurements, etc., real or

different

(2)

(3

Frequency:

Subjective:

If an experiment is conducted N times, and outcome A
occurs n times, then the 1imit of n/N as N becomes large, is
defined as the probability of A, denoted as Pr(A). ‘

The probability Pr(A) is a measure of the degree of
belief one holds in a specified proposition A.

PROBABILITY DENSITY FUNCTION

A continuous f(x) is a pdf if f(x) =20, -0 <x <o and

0
-J- fOOdx = 1
-—00
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4. (Continued):
PROBABILITY MASS FUNCTION

A discrete f(x) is a pmf if f(x) = 0 for all x, except for a finite
countable set of values of x for which f(x) > 0, and

LFx) =1, for all x such that f(x) >0
X

PROBABILITY FUNCTION

=

he probability function is defined in terms of its pdf-or pmf. If
fhere is a pdf, F(x) is continuous and is defined by

X

F(x) = Jf fOx)dx

—00

—

f there is a pmf, F(x) is discrete _and is defined by

FOO =28F(x)
X

PROBABILITY DISTRIBUTION

A mathematical function-with specific properties which descrlibes the
robability that a random variable will take on a value or a set of
values. If the random variable is continuous and well-behavied enough,
there will be a pdf. If the random variable is discrete, there will be
pmf.

PROBABILITY PAPER

Graph paper constructed so that cumulative distribution curves plot as
sitraight Tines. Paper is available for normal, log-normal, Weibull, and
spveral other distributions.

PROCESS AVERAGE (PA)

The total number of units rejected over an extended period of time
divided by the total number of units produced over the same period of
time.

PULL TEST

A test to determine the bond strength of a lead to an interconnecting
surface, usually perpendicular to the surface, by pulling to failure.
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4. (Continu

PURPLE P

ed):
LAGUE

One of several gold-aluminum compounds formed when bonding gold to
aluminum and activated by exposure to moisture and high temperature,

res

QUALIFIC
The
dis
Pro

QUALITY

(D

(2)

(3)

QUALITY

A s
ove

QUALITY

Tho

or
con
whe

QUALITY

ulting in brittle, time-based bond failure.

ATION

entire process by which products are obtained from manufag
tributors, examined and tested, and then identified on a,Qu
fucts List.

The composite of all characteristics or attributes, inclu
performance, of an item.

A measure of the degree to which an jifem conforms to appl
specification and workmanship standards.

A property which refers to the tendency of an item to be
specific specifications or theicustomer's express needs,
See current publications by-Juran, Deming, Crosby, et al.

ASSURANCE

ystem of activities whose purpose it is to provide assuranc
Fall quality controlUjob is, in fact, being done effectivel

CHARACTERISTICS

se properties of an item or process which can be measured,
bbserved<and which are identified in the drawings, specific
structual requirements. Reliability becomes a quality char
h so defined.

CONTROL €QC)

Furers or
blified
ling
cable
nade to

pr both.

b that the
y .

reviewed
ations or
acteristic

The overall system of activities whose purpose is to provide a quality
of product or service which meets the needs of users; also, the use of

Suc

h a system.

RANDOMNESS

The occurrence of an event in accordance with the laws of chance.

RANDOM EVENT

The o-currence of an event affected by chance alone.

or

tails on a flipped coin occurs at random.

For example, heads
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4. (Continued):

RANDOM SAMPLE -

As commonly used in acceptance sampling theory, the process of selecting
sample units in such a manner that all units under consideration have
the same probability of being selected.

RANDOM VARIABLE (r.v.)

REDUNDANCY

REDUNDANCY, ACTIVE

REDUNDANCY, STANDBY

REGRES$ION ANALYSIS

RELIABILITY

RELTABILITY  GROWTH

Alfunction defined on a sample space, or a transformation whjch
agsociates a real number with each point in a sample space:

The existence of more than one means for accomplishing a given function.

A[type of redundancy where all items in the' group are operating
s{multaneously.

Altype of redundancy where the alternative means of performing the
function is inoperative until meeded and is switched on upon|failure of
the primary means of performing the function.

A [mathematical means to fit an assumed model to data containing errors
by minimizing the.sum of squared deviations from the fit.

The probabilHity that a device will function without failure ¢ver a
specified-time period or amount of usage at stated conditiong.

The increase in reliability as a result of the effort, the resource
commitment to improve design, purchasing, production, and inspection
procedures. :

RELIABILITY, INHERENT

The potential reliability of an item present in its design.

RELIABILITY, INTRINSIC

The probability that a device will perform its specified function,
determined on the basis of a statistical analysis of the failure rates
and other characteristics of the parts and components which comprise the
device.
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(Continued):

RELIABILITY, PREDICTED

The

process of quantitatively assessing whether a proposed or actual

equipment design will meet a specified reliability requirement.

RELIABILITY WITH REPAIR

The EETTEBTTTTy‘ThHT‘tan—bE—athﬁEvEd—when—pfeveﬂ++ve—ma+ﬁ%eﬁaﬁe
alloped.

REPAIRABI|LITY
The |probability that a failed system will be restored to” operab
condition in a specified active repair time.

RISK
The [probability of rendering a wrong decision based on inadequa

or analysis. The probability of an undesired outcome.

RISK, CONSUMER'S (B3)

For

desilgnated numerical value of relatively poor submitted quality.

RISK, PRQDUCER'S (a)

For

numdrical value of relatively good submitted quality.
RISK PRIQRITY NUMBER

In 4n FMEA,the product of the Occurrence Ranking, the Severity

and
SAFETY

The

a given sampling plan, the probability of acceptance for a

a given sampling plan, the probability of rejection for a d

the Detection Ranking.

conservation of human 1ife and its effectiveness, and the prevention

of damage to items, consistent with mission requirements.

SAMPLE

A random selection of units from a lot, usually made for the purpose of

evaluating the characteristics of the lot.

SCANNING

An instrument which provides a visual image of the surface of an item.
It scans an electron beam over the surface of a sample held in a vacuum
measures any of several resultant particle counts or energies.
Provides depth of field and resolution significantly exceeding light
counts microscopy and may be used at magnifications exceeding 50 000

and

ELECTRON MICROSCOPE (SEM)

times.

=g Page 30

te data

esignated
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SCREENING

The process of performing 100% inspection,

product lots and removing the defective units from the lots.

SCREENING TEST

or exposure to stress,

on

A test or combination of tests intended to remove unsatisfactory items

o
SERVIC

A
a

SERVIC
T

a0

SEVERI
A

those TiRety to exhibitearty fatiures.
FABILITY
measure of the degree to which servicing of an item will bg
ccomplished within a given time under specified conditions.
[NG
ne replenishment of consumables needed tokeep an item in operating
pndition, but not including any other preventive maintenancp or any
prrective maintenance.
[Y LEVEL
general term implying the degree to which an env1ronment wiill cause

dimage or shorten 1ife, or bath.

SHEAR TEST
Test of the shear strength of various attachments, for examplle, die
attach, wire bond\wire weld, contact weld, etc. by applicatfion of force
ip the plane.

SHORT CIRCUIT
Ap abnormal connection of relatively low impedance, whether made
iptentionally or accidentally between two points of different electric
potential.

SIGNIFICANCE

Results that show deviations between an hypothesis and the observations
used as a test of the hypothesis greater than can be explained by random

variation or chance alone,

SIGNIFICANCE LEVEL

are called statistically significant.

The probability of rejecting the null hypothesis when it is actually
true.
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4. (Continued):
SNEAK CIRCUIT
An unexpected path or logic flow within a system which, under certain
conditions, can initiate an undesired function or inhibit a desired

function.

SOFT ERROR

Terorary memory content error due to intrusion of an alpha-particle,
for] instance.

STANDARO DEVIATION
Thg square root of the variance.
STATISTIC

A value calculated from a sample which isHoused to estimate sone
chgracteristic of a population.

STATISTIICAL CONTROL

Control of a process by statistical methods. A process is saild to be in
a gtate of statistical controlif the variations among the sanpling
reqults from it can be attributed to a stable pattern of chande causes.

STATISTICAL MODEL
A fdrobability distribution as a representation of time to failure.

STEP STRESS TEST
A tlest consisting of several stress levels applied sequentially for
perjiods of-equal duration to a sample. During each period, a|stated

striess Jevel is applied, and the stress level is increased frgm one step
to |the/mext.

STORAGE LIFE (SHELF LIFE)

The length of time an item can be stored under specified conditions and
still meet specified requirements.

STRESS

A general and ambiguous term used as an extension of its meaning in
mechanics as that which could cause failure. It does not distinguish
between those things which cause permanent damage (deterioration) and
those things which do not.
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4. (Continued):

STRESS

RELIEF

A design means to minimize the effects of stress, for example, a cable

cl

STRESS,

amp or a conformal coat.

COMPONENT

The stresses on component parts during testing, assembly or use which

af

Vdltage, power temperature and thermal environmental stress. 3
SUBASSEMBLY
A |replaceable combination of parts which is an element of an
SUBSYST|EM
A Imajor subdivision of a system which perfofms a specified fu
the overall operation of a system.
SURVIVABILITY
THe measure of the degree to whichran item will withstand hos
man-made. environment and not suffer abortive impairment of it
tq accomplish its designated-mission.
SURVIVQR FUNCTION Sf(t)
THe Reliability distribution function. The probability that
willl survive to time t.

SUSPEND
An
SYSTEM

fect—the fatture vate and hence the vetiabtHty of the part

SH(E) = Pr(THt) t>0, Tar.v.
ED ITEM

item removed from test prior to failure.

S.
re included.

assembly.

nction in

tile
s ability

an item

A combination of complete operation equipments, assemblies, components,
parts or accessories interconnected to perform a specific operational

fu

SYSTEM

nction.

EFFECTIVENESS

A measure of the degree to which an item can be expected to achieve a
set of specific mission requirements and which may be expressed as a

fu

nction of availability, dependability and capability.
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4. (Continued):

TEMPERATURE CYCLE

A stress test where the temperature of the medium (usually air)
surrounding the test items is varied in a predetermined manner over the
temperature range in such a way that the internal item temperature is
kept at a fixed minimal increment from the medium temperature.

TEST TO

The

ATEORE

order to determine the maximum capability of a device so)that

con

1ifp through the derating determined by these tests,

practice of inducing increased electrical and mechanic@l-stresses in

servative use in subsequent applications will, thereby, increase its

THERMAL ENDURANCE
The| time at a selected temperature for a material or system of|materials
to Heteriorate to some predetermined levelyof electrical, mechpnical or

chepical performance under prescribed conditions of test.

THERMAL

FATIGUE

The| failure of materials subjected to alternating heating and

THERMAL

SHOCK

A sftress test in which_the temperature of the medium surroundi

tes

cyc[lic temperature_gradients in the test items.

TIME, AQTIVE

Thalt time d@iring which an item is operational.

TIME, DOWN
Thjx glement of time during which the item is not in condition to

cooling.

hg the

t items is varied as’rapidly as possible in order to create| large,

perform its intended function.

TIME, MISSION

That element of uptime during which the item is performing its
designated mission.

TIME, UP

That element of active time during which an item is either alert,
reacting or performing a mission.
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4. (Continued):
VARIABLE

In testing, the characteristic under examination which can have many
values.

VARIANCE
The average of the squares of the deviations of individual values from

their average. It is a measure of dispersion of a random varfiable. The
sgcond moment about the mean of a pdf given by

o0

var = f(x—pl)2 fOxdx

—00

WARRANTY

A|written guarantee of the performance of "a product in which|the maker
fagr a specific period of time or otherivariable will be respgnsible for
the repair or replacement of defective items.

WEAR
The mechanical removal of surface material by adhesion or abfasion.
WEAROUT

The process of attrition which results in an increase of hazard rate
with increasing age (cycles, miles, events or time) as appli¢able for
the item.

WEIBULY DISTRIBUFION

A [general-distribution, which is suitable for describing the|life
characteristic of a large group of problems. The general expression for
the-Heibull cumulative distribution function is defined, for |F(t=0)=0 as

@
F() =1 -¢e \©

B = Weibull Slope - The shape parameter of the distribution and equal to
the slope of the line drawn through the failure data
plotted on Weibull probability paper.

© = Characteristic Life - The scale parameter of the distribution and
always equal to the life at 63.2% cumulative
failure. ‘

X CHART

Control chart for averages X of values in a subgroup.
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4. (Continued):
X-RAY SPECTROMETER

Spectrographic analysis to characterize elements which are present.

YIELD
Elongation or fracture resulting from a single application of load in a
relatively—shortperiod—oftimer

5. ACRONYMY, ABBREVIATIONSHANb SYMBOLS:

AGREE Advisory Group on Reliability of Electronic Equipment

AOQ Average Outgoing Quality

AOQL Average Outgoing Quality Limit

AQL Acceptance Quality Level

ATE | Automatic Test Equipment

BITE Built-In Test Eqﬁipment

Cdf _ Cumulative Distribution Function

CFR Constant Fa%]ure Rate

00 : Cost of Ownership

Cp | Proﬁess Potential Index

Cpk Process .Performance for Two-Sided Spec Limits

DECAP De-encapsulation

DFR ' _Declining Failure Rate

EDX Energy Dispersive X-Ray

EDS Energy Dispersive Spectrometer

EMC Electromagnetic Compatability

EMI E]ectrohagnetic Interference

EOM Ease of Maintenance

EOS Electrical Overstress

ESD Electrostatic Discharge



https://saenorm.com/api/?name=0ebfc9cf4842479dd1ca44328ae01f71

Page 37

J1213B .

5. (Continued):

ESS
FAR
FIT
FMA
FMEA
FMECA
FRACAS
FTA
HAST
h(t)
IFR
JAN
LCC
LSC
LTPD
MRB
MTBF
MTBM
MTTF
MTTR
NPF
NTF
oc
ORLA
PA
PDA

— fatture Modes and Effects Analysis

Environmental Stress Screening
Failure Analysis Request/Report
Failure Unit

Failure Modes Analysis

Failure Modes and Effects Criticality Analysis
Failure Reporting, Analysis and Corrective Action Systen
Fault Tree Analysis

Highly Accelerated Stress Test
Hazard Function

Increasing Failure Rate

Joint Army Navy

Life Cycle Cost

Logistic Support Cosit

Lot Tolerance Percent Defective
Material Review Board

Mean Time ‘Between Failure
Mean-Time Between Maintenance

Mean Time to Failure

Mean Time to Repair

No Problem Found

No Trouble Found

Operating Characteristic (Curve)
Optimum Repair Level Analysis
Product Assurance / Process Average

Process Defect Average
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5. (Continued):

pdf
pmf
PPL
PPM
PRST
QA
QC
QPL

RAC
RPM

SCA
SEM
SF(L)
SPC
TNI
z(t)

Probability Density Function
Probability Mass Function
Preferred Parts List

Parts Per Million

Probability Ratio Sequential Test
Quality Assurance

Quality Control

Quatlified Products List
Reliability

Reljability Analysis Center
Reliability Planning and Management
Random Variable

Samplie Standard Deviation
Statistical (Prefix)

Sneak Circuit Analysis

Scanning Eleetron Microscope
Surviver>Function

Statistical Process Control

TJrouble Not Identified

Hazard Function

Producer's Risk -

Weibull Slope, Consumer's Risk
Failure Rate

Mean

Mean Life

Standard Deviation
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RATIONALE :

Not applicable.

J1213B 0CT88

RELATIONSHIP OF SAE STANDARD TO ISQ STANDARD:

Not applicable.
REFERENCE SECTION:
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MIL-STD4105D

MIL-STD4202E

MIL-HDBK~-217D
“MIL-STD{280A

MIL-STD4414

MIL-STD4756B
MIL-STD4781C

MIL-STD{7908B
MIL-STD4810C

MIL-STD-883B
MIL-STDq1313

MIL-Q-9858A
AR-92
MIL-5-195001
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MIL-STD-470

MIL-STD-H471A
MIL-HDBK-~472

MIL-STD891
MIL-STDH701

MIL-STD~{198A
MIL-STD-{199B
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EIA

Reliability

Reliability
Reliability
Reliability

Reliability
Reliability
Engineering

Bulletin No. 1

Sampling Procedures and Tables for Inspection by A{
Test Methods for Electronic and Electrical Componer
Reliability Prediction of Electronic Equipment
Definitions of Item Levels, Item Exchangeability,
Related Terms

Sampling Procedures and Tables for Inspectlon by V3
for Percent Defective

Reliability Models and Prediction
Reliability Design Qualificationyand Production Acq
Tests - Experimental

Reliability Assurance Program for Electronic Parts
Specification

Environmental Test Metheds

Test Methods and Procedures for Microelectronics
Microelectronics Terms and Definitions

Quality Program Reguirements

Quality Program:Requirements

Semiconductor Devices, General Specification for
Microcircuits, General Specifications for
MaintainabitTity Program Requirements for Systems an
Equipments
Maintaimability Verification/Demonstration/Evaluati
Maintainability Prediction

Contractor Parts Control and Standardization Program

Preferred and Guidance List of Semiconductor Device
Selection and Use of Capacitors
Selection and Use of Resistors

tributes
t Parts

Nodels, and

riables

eptance

d

on

S

List of Standard Microcircuits

A General Guide for Technical Report
Electronic Reliability Measurement

ing of

Bulletin No. 4A Reliability Qualifications

Bultetin No. 5 Equipment Reliability Specification Guideline

Bulletin No. 10 Selection and Validation of Low Population
and/or State of the Art Parts

Bulletin No. 9 Failure Mode and Effects Analyses

Bulletin No. 8 Equipment Burn-In

Bulletin No. 17 User Guidelines for Quality and Reliability

Assurance of LSI Components
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br reliability( how they fail, how failures are modeled and
b prevented. \_Terms are also included from the disciplines ¢
br reliabitdty, testing and failure analysis as well as the
of Qualdity and Reliability Engineering. This glossary is

J1213,.Glossary of Automotive Electronic Terms.
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GLOSSARY OF RELIABILITY TERMINOLOGY ASSOCIATED WITH AUTOMOTIVE ELECTRONICS

INTRODUCTION:

This glossary has been compiled to assist, by servingras’ a refergnce, in the
commuEication between the automotive electronics engineer and thg reliability.
engineer.

SCOPE

This ¢ompilation of terms, acronyms and symbols was drawn from udage which
should be familiar to those working in automotive electronics relliability.
Terms |are included which are used to describe how items, materialls and
systems are evaluated for reliability, how they fail, how failurds are
modeléd and how failures are prevented. Terms are also included [from the
disciplines of designing for reliability, testing and failure anglysis as
well as the general disciplinesdof Quality and Reliability Engindering. This

nts, from«which many of these terms and definitions were dvlawn, is
provided as a-source of alternate or related definitions.

MILITARY

MIL-STD=1050 __ Sampling Procedures and Tabhles for Inspection by Attributes

MIL-STD-202E Test Methods for Electronic and Electrical Component Parts

MIL-HDBK-217D Reliability Prediction of Electronic Equipment

MIL-STD-280A Definitions of Item Levels, Item Exchangeability, Models, and
Related Terms

MIL-STD-414 Sampling Procedures and Tabies for Inspection by Variables
for Percent Defective

Copyright

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.

Society of Automotive Engineers, Inc. Printed in U.S.A.

All rights reserved.
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(Continued):

MIL-STD-756B
MIL-STD-781C

MIL-STD-7908B
MIL-STD-810C

MIL-STD-883B

MIL-STD-

MIL-Q-98b8A

AR-92

MIL-S-195001

MIC M385

0D

MIL-STD-#70

MIL-STD-#71A
MIL-HDBK:+472
MIL-STD-891
MIL-STD-yO1
MIL-STD-f98A
MIL-STD-[99B
MIL-STD-}562
MIL-STD-P76

EIA

Reliabil

Reliabil
Reliabil
Reliabil

Reliabil
Reliabil

i ty
ity
ity
ity
ity
ity

Engineerfing

Engineer

JEDEC Standard NO. 22

OTHER

ing

Reliability Models and Prediction
Reliability Design Qualification and Production Acceptance

Tests - Experimental

Reliability Assurance Program for Electronic Parts
Specification

Environmental Test Methods

Test Methods and Procedures for Microelectronics

313 Microelectronics Terms and Definitions

Quality Program Requirements

Quatlity Program Requirements

Semiconductor Devices, General Specification for
Microcircuits, General Specifications for
Maintainability Program Requirements for Systems ang
Equipments
Maintainability Verification/Demonstration/Evaluatig
Maintainability Prediction

n

Contractor Parts Control and Standardization Progran
Preferred and Guidance List of Semiconductor Devices
Selection and Use of Capacitors
Selection and Use of Resistors
List of Standard Microcircuits
Certification Requirements for JAN Microcircuits
Bulletin No. 1 A*General Guide for Technical Reporti
Electronic Reliability Measurement
Bulletin No. 4A Reliability Qualifications
Bulletin No. 5 Equipment Reliability Specification {
Bulletin No&10 Selection and Validation of Low Popu]
and/or State of the Art Parts
Bulletin No. 9 Failure Mode and Effects Analyses
Bulletin No. 8 Equipment Burn-In
Buldetin No. 17 User Guidelines for Quality and Relig
Assurance of LSI Components
Bulletin No. 11 User Guidelines for Microelectronic

Reliability Estimation

ng of

buideline
ation

bility

festMethods and—Procedures for—Sotid State
Devices Used in Transportation/Automotive

Applications

Glossary and Tables for Statistical
Quality Control

PROCUREMENT QUALITY CONTROL - 2nd Edition

Quality Systems Terminology

Terms,

Definiti

ons,

Symbols,

ASQC 1973
ASQC
ANSI/ASQC A3-1978

Symbols and Definitions for
Acceptance Sampling

ANSI/ASQC A2-1978

Formulas and
Tables for Control Charts
How to Speak Fluent Quality

ANSI/ASQC A1-1978

National Semiconductor Co.
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3. (Continued):

Reliability Design Handbook RDH 376 - Reliability Analysis Center
Analysis Techniques for Mechanical

Reliability WPS-1 - Reliability Analysis Center
1987 Desk Manual - Microelectronic Manufacturing

and Testing

Glossary of Automotive Electronic Terms - SAE HS J1213 1982
Automotive Electronics Reliability

4. RELIA

Handbook - SAE AE-9 1987
The A

ctionary - 2Znd ColTege Edn.
Houghton Mifflin\Co.

BILITY GLOSSARY:

ACCEL

ACCEL

ACCEPT/REJECT TEST

ACCEPTABLE QUALITY LEVEL (AQL)

FRATED LIFE TEST

A 1ife test under test conditions that are more severe than|usual
bperating conditions. It is necessary that(@ relationship Between test
severity and the probability distributionyof 1ife be ascertdinable.

FRATION FACTOR

1) The factor by which the failure rate can be increased Ry an
increased environmental stress.

2) The ratio between the times necessary to obtain the same portion of
failure in two equal(samples under two different sets df stress
conditions, involving the same failure modes and mecharisms.

A test, the result of which will be the action to accept or [reject
qomething, for example, an hypothesis or a batch of incoming material.

The maximum percent defective which can be considered satisflactory as a
process average, or the percent defect whose probability of [rejection is
esignated by a

ACCEPTANCE NUMBER

The Targest number of defects that can occur in an acceptance sampling
plan and still have the lot accepted.

ACCEPTANCE SAMPLING PLAN

An accept/reject test whose purpose is to accept or reject a lot of
items or material.
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ACCESSIBILITY
A measure of the relative ease of admission to the various areas of an
jtem.
ACHIEVED RELIABILITY
The cified
conditions of use and environment.
ACTIVATIQN ENERGY
p The’energy level at whith a specific microelectronic failuye
mechanism becomes active (in electron-volts).
(2) | The slope of the time-temperature regression line in the Arrhenius
equation (in electron-volts).
ACTIVE EUEMENT
A pdrt that converts or controls energy, for example, transistor, diode,
eleqtron tube, relay.
ACTIVE EUEMENT GROUP
An dctive element and its associated supporting (passive) parts), for
.exanple, an amplifier circuit, a relay circuit, a pump and its [plumbing
and [fittings. ’
AGING
The |effect whereby the probability density function of strehgth is
changed (strehgth is reduced) with time.
ALLOCATION
The lprocess of assigning reliability requirements to individual units to

attain the desired system reliability.

ALPHA PARTICLE INDUCED SOFT ERRORS

Integrated circuit memory transient errors due to emission of alpha
particles during radioactive decay of uranium or thorium contamination
in the IC packaging material.

AMBIENT

Used to denote surrounding, encompassing, or local conditions.
applied to environments, for example, ambient temperature, ambient
pressure.

Usually
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APPORTIONMENT
Synonym of Allocation.
ARITHMETIC MEAN
The arithmetic mean of n numbers is the sum of the n numbers, divided by
n.
ARRHENIUS MODEL
A mathematical representation of the dependence of failure frate on
‘labsotute temperature and activation energy. The model assumes that
degradation of a performance parameter is linear,'with time with the
failure rate a function of temperature stress.)The temperajture
dependence is taken to be the exponential function:
01 = 67 exp [(E/KXCV/To=U/T)]

O1 = mean time to failure at T

Oy = mean time to failure at T)

T = junction temperature in K

E = activation energy in eV
k = Boltzman's constant (8.617 105 eV/K)
ARRHENIUS ACCELERATION FACTOR

The acceleration factor F is the factor by which the time tp fail can be

reduced by increased temperature.

F'= 81/09 = exp (E/K)(1/T2-1/Ty)
ASSEYSMENT

(1) Alcritical appraisal, including qualitative judgments pbout an
ftem, such as importance of analysis results, design cpiticality
and failure effect.

(2) The use of test data and/or operational service data to form
estimates of population parameters and to evaluate the precision of
these estimates.

ATTRIBUTE

A term used to designate a method of measurement whereby units are

examined by noting the presence (or absence) of some characteristic or

attribute in each of the units in the group under consideration and by

counting how many units do (or do not) possess it. Inspection by

attri
class
in th

butes can be of two kinds - either the unit of product is
ified simply as defective or nondefective, or the number of defects
e unit of product is counted, with respect to a given requirement

or set of requirements.
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(Continued):

ATTRIBUTE TESTING

Testing to evaluate whether or not an item possesses a specified
attribute.

AUTOMATIC TEST EQUIPMENT (ATE)

Test equipment that contains provisions for automatically performing a

seri
AVAILABIY

The
sati
unde

AVERAGE

€S of pre-programmed tests.
ITY (OPERATIONAL READINESS)
probability that at any point in time the system is either

sfactorily or ready to be placed in operation onndemand whe
r stated conditions.

Ag

neral term. It often means arithmeticCmean, but can refer

s-expected value, median, mode, or some pther measure of the ge

loca

AVERAGE

tion of the data values.

UTGOING QUALITY (AOQ)

pperating
h used

to
heral

The Javerage quality of outgoing\product after 100% inspection of
rejected tots, with replacement by good units of all defective units
found in inspection.
AVERAGE QUTGOING QUALITY LIMIT (AOQL)
The [maximum average)outgoing quality (AOQ) for a sampling plan.
BAKE-OUT
To gJubject an unsealed item to an elevated temperature to drive| out
moigdturesand unwanted gases prior to other process or sealing.
BATHTUB CURVE

A plot of failure rate of an item (whether repairable or not) vs. time.
The failure rate initially decreases, then stays reasonably constant,

then
all

BIAS

begins to rise rather rapidly.
items have this behavior.

It has the shape of a bath

tub. Not

(1) The difference between the s-expected value of an estimator and the

(2)

value of the true parameter.

Applied voltage.
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4.

(Continued):
BINOMIAL DISTRIBUTION
The probability of r, or fewer successes in n independent trials, given

a probability of success p in a single trial, is given by the cumulative
binomial distribution:

g~3-s

Pr (x<r)=F(r;p, n) = 2 pX (1-p)n-X

x=0
BINOMIAL FUNCTION

The probability of exactly x successes in n independent trigls, given a
robability of success p in a single trial, is given by the |binomial
irobability function:

y s N

f (x; p, )= N pX (Q-p)=X, x =.0,1, 2
p nop p 2,5

0

(A

BOND

1) An interconnection which pexforms a permanent electricgl and/or
mechanical function.

{2) To join with adhesives-
BOND LIFT OFF

The failure mode whereby the bonded lead separates the surfdce to which
{t was attached. :

BOND $TRENGTH

In wire bonding, the pull force at rupture of the bond interface.

BREADBOARD.MODEL

n or fo

principle Qithéut régara té-eVénfﬁaivdésfg
a small collection of electronic parts.

by of aln item or
Usually refers to

rm.

BURN-IN

The initial operation of an item to stabilize its characteristics, and
to minimize infant mortality in the field.
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4.

(Continued):

(H

(2)

C CHART
Cont

inspection.

Tike
of @

CENTRAL L

The
of 1

CHECKOUT
Test
COEFFICIE

The
expy

COMPLEXIT

A me
speq

COMPONENT

. -CAPABILITY

A measure of the ability of an item to achieve mission objectives

given the conditions during the mission.

The spread of performance of a process in a state of statistical
control; the amount of variation from common causes identified

after all special causes of variation have been eliminated

pportunity for nonconformity be constant from'unit to unit.
INE

line on a control chart that represents the average or medi
he items being plotted. It is shownyas a solid line.

s or observations on an item<to determine its condition or

NT OF VARIATION

rol chart for number of nonconformities observed in’some sppcified
The units should be alike in size and innthe apparpnt
1ihood of the existence of the nonconformity, in‘order that

the area

an value

status.

standard deviation divided by the mean, multiplied by 100 apnd

essed as a percentage.
Y LEVEL

asure of/the number of active elements required to perform
ific system function. '

Q

A seTf-contained combination of parts, subassemblies, or assemblies
which perform a distinctive function in the overall operation of an

equi

pment. Often used interchangeably with (electronic) part.

CONFIDENCE

A specialized statistical term referring to the reliance to be placed in
an assertion about the value of a parameter of a probability
distribution.
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4. (Continued):
CONFIDENCE COEFFICIENT
(1) A measure of assurance that a statement based upon statistical data
is correct.
(2) The probability that an unknown parameter lies within a stated
interval or is greater or less than some stated value.
CONFI E-INTERVAL

CONFI

CONFI

CONSI

CONST

CONTA

CONTI

robability distribution lies.

ENCE LEVEL

Equals 1-o where a = the risk (%).

ENCE LIMIT

bound of a confidence interval.

TENCY

statistical term relating to''the behavior of an estimator
sample size becomes very large. An estimator is consistent
converges to the population value as the sample size become
ANT FAILURE RATE

(1) A term characterizing the instantaneous failure rate i
or "useful\Tife" period of the Bathtub Curve model of

exponential reliability function.

MINATION

material that a

he interval within which it is asserted that the parameter

of a

as the
if it
5 large.

n the middle,
tem life.

(2) A termicharacterizing the hazafd rate, h(t), of an itep having an

versely

affects the physical or electrical characteristics of an item.

NUOUS SAMPLING PLAN

In acceptance sampling, a plan intended for application to a continuous
flow of individual units of product that involves acceptance or
rejection on a unit-by-unit inspection and sampling. Continuous
sampling plans are usually characterized by requiring that each period

of 100% inspection be continued until a specified number of
consecutively inspected units are found clear of defects.
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4.

(Continued):

"CORRECTIVE ACTION

A documented design, material or process change to correct the true

cause of a failure.
constitute appropriate corrective action.

make it impossible for that failure to happen again.

CORRELAT

A fd
othe

ON

Part replacement with a 1ike item does not
Rather, the action should

rm of statistical dependence between two variables.
rwise, linear correlation is implied.

CORRELATION COEFFICIENT

Unld'ess

stated

A nymber between -1 and +1, which indicates the degree of 1ine3r
reldtionship between two sets of numbers. Coeffdicients of -1 and +1
represent perfect linear agreement between two variables, whilg a
coefificient of zero implies none.
CORRODE |
To dissolve or wear away gradually, especially by chemical actijon.
CORROSION
The [deterioration of a substance (usually a metal) because of a reaction
with its environment, or.with a corroding agent.
COSMETIC |DEFECT
A variation from-the conventional appearance of an item such ag a slight
change in its color, not necessarily detrimental to service perfformance.
COST-EFFECTIVENESS
A measure’ of the value received for the resources expended.

CRACK

Evidence of a full or partial break without separation of parts.

CRAZE

A network of fine cracks in the surface.

CREEP

P

(2)

Elongation or fracture resulting from loads sustained over

relatively Tong time at high temperatures.

The dimensional change with time of a material under load.
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4. (Continued):
CRITICALITY
A relative measure of the consequences of a failure.

CRITICALITY ANALYSIS

A procedure by which each potential failure mode is evaluated and ranked

according to the combined influences of severity and probabjlity of
occurrence.

CUMULATIVE DISTRIBUTION FUNCTION (CDF)

The probabitity that the random variable takes on any value|less than or
pqual to a value x, that is,

Cdf(x) = pr(X < XD

fhe unreliability function with regard to)failures
F(t) = Pr(T 5 t)
CUT SET

In a Fault Tree, any basic event or combination of basic events whose
¢ccurrence will cause the ;top event to occur.

DEBUGGING

The period of "shakedown operation" of a finished equipment [performed
Rrior to placingit in use. During this period, defective parts and
workmanship errors are corrected under test conditions that closely
yimulate field operation.

DECAP

To de-encapsulate. To remove the cover or plastic encapsulapt on an
i|tem. :

DECREASING FAILURE RATE

(1) A term characterizing the instantaneous failure rate in the first

or "infant mortality" period of the Bathtub Curve model or product
life.

(2) A term characterizing the hazard rate h(t) of an item having a
Weibull reliability function with siope B < 1.

DEFECT

A deviation of an item from some ideal state. The ideal state is
usually given in a formal specification.
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4.

(Continued):
DEFECT, CRITICAL

A defect that could result in hazardous or unsafe conditions for
individuals using, maintaining or depending on the item.

DEFECTIVE

A upit of product which contains one or more defects.
DEGRADAT[ON

A gradual deterioration in performance as a function ofitime.
DELTA LIMITS

THe| difference between initial and final readings>usually assog¢iated
with the difference between the zero time readings on a life test and
the| final readings. Determine how much parameters shift durinx the test.
DEMONSTRATED

Thaft which has been proven by the use of concrete evidence gathered
under specified conditions.

DEPENDABILITY

A measure of the item operating condition at one or more point$ during
the| mission, including(the effects of Reliability, Maintainabi]ity and
Surpivability, given the item condition(s) at the start of the[mission.
It may be stated as:the probability that an item will (1) enter or
occupy any one of-its required operational modes during a specjfied
misjsion and (29 perform the functions associated with those opgerational

ntentional reduction of stress/strength ratio in the appljcation of
an item, usually € purpose of reducing
stress-related failures.

DESIGN ADEQUACY

The probability that the system will satisfy effectiveness requirements,
given that the system design satisfied the design specification.

DEVICE

Any subdivision of a system; synonym for ITEM.
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4. (Continued):
DISCRIMINATION RATIO
A measure of the distance between two specific points of the operating
characteristic curve which are used to.define the acceptance sampling
plan.

DISSOCIATION

DISTRIBUTION
enerally short for Cumulative Distribution Function.
DOWNTIME

he total time during which the system is nob in condition fo perform
ts intended function.

DURABILITY

he probability that an item will-.operate as specified under| stated
onditions without a wearout failure; a special case of reliability.

DUTY (YCLE

he ratio of the time "on" of a device or system divided by [the total
ycle time. For a device that normally runs intermittently [rather than
ontinuously, the amount of time a device operates as opposed to its
dle time.

EARLY |FAILURE PERIOD
hat peried of 1ife, after assembly, in which failures occurf at an

nitiaNy high rate because of the presence of defective parfts and
orkmanship defects.

EDX SRECTROMETER

Genefally used with a scanning electron microscope (SEM) to provide
elemental analysis of X-rays generated on the region being hit by the
electron beam.
EFFECTIVENESS
The capability of the system or device to perform its function.
EFFICIENCY

A statistical term relating to the dispersion in values of an
ESTIMATOR. It is between zero and one.
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4.

(Continued):

ELECTROMAGNETIC COMPATABILITY (EMC)

The capability of electronic equipment to function in the intended
electromagnetic environment at designed levels of efficiency.

ELECTROMIGRATION

Den

eleq

EMISSION

An i
sample in an air plasma and analyzing the resultant 'eptical spe

ENGINEER]

The
the

rel

ENGINEER]

The

asslire the required degree of reliability.

ENVIRONME

The

1if¢ and developmentiof the product.
ELECTRICAL OVERSTRESS-(EOS)

ritic or filamentary growth of a metal (for example, silver) in an

tric field.
SPECTROGRAPH

nstrument which identifies the presence of elements by burn

NG, HUMAN

science of studying the man-machine relation in order to mi
effects of human error and fatigue and/thereby provide a mg
able operating system.
NG, RELIABILITY

science of including those factors in the basic design whig

NT

aggregate of all_external conditions and influences affecti

ing the
ctrum.

nimize

re

h will

ng the

jcations.

The|electrical stressing of electronic components beyond specif
ELECTROSTATIC.DISCHARGE (ESD)
The
electrostatic potentials caused by direct contact or by an electrostatic
field.
ESTIMATOR

A statistic, which is derived from a sample, used to infer a value of a
parameter of an assumed distribution model.
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4., (Continued):
EXPECTED VALUE

The mean or average, defined as: If x is a random variable and F(x) is
its CDF

E(x) = SFxdF(x), where the integration is over all x.

For continuous variables with a pdf, this reduces to

E(x) = [x pdf(x) dx.

For discrete random variables with a pmf, this reduces to
E(x) = Lxp p(xp) where the sum is over all n.
EXPONENTIAL DISTRIBUTION

The probability density function

f(t) = hexp (=at)

here A\, the failure rate is constant.

EXPONENTIAL MODEL

[n reliability engineering, a model based on the assumption|that times t

between successive failures are described by the exponentia
distribution.

TION

broad term‘used to encompass prediction, measurement and demonstration.

EXTREME VALUE-DISTRIBUTION

he asymptotic distribution of the smallest extreme from a dtatistical”
istribution; used to model capacitor breakdown voltage, time to failure

EYRING MODEL

An accelerated 1ife test model in which failure rate is related to
temperature. Given by A\ = Texp(A-B/T).

FAILURE

The termination of the ability of an item to perform its required
function.
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(Continued):
'FAILURE ANALYSIS

The identification of the failure mode, the failure mechanism and the
cause. Often includes physical dissection.

FAILURE, CATASTROPHIC

A sgﬁden_cbange_in_Ihe_QparaIing_£h3rﬁsI£ri§Ii£§_Qf_§ﬂ_l££m_£§§H1ting in
a complete loss of useful performance.

FAILURE, DEGRADATION

A falilure that occurs as a result of a gradual or partial changg in the
operfating characteristics of an item.

FAILURE HFFECT

The |consequences a failure mode has on the gperation, function pr status
of an item.

FAILURE, [INCIPIENT

A degradation failure which is just beginning to exist.
FAILURE, [INDUCED

A fdilure caused by a physical condition external to the failed item.
FAILURE, |INFANT

A fdilure that occurs during the early life of an item.

FAILURE, |INHERENT

A f4

ilupesbasically caused by a phys1cal condition or phenomeno

int

rhnalvto the failed item.

=

FAILURE,

INITIAL

The first failure to occur in use.

FAILURE,

LATENT

A malfunction that occurs as a result of a previous exposure to a
condition that did not result in an immediately detectable failure.

FAILURE MECHANISM

The mechanical, chemical or other process that results in a failure.

)
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4.

(Continued):
FAILURE MODE

The effect or manner by which a failure is observed. Generally
describes the way the failure occurs.

FAILURE MODES AND EFFECTS ANALYSIS (FMEA)

A systematic, organized procedure for evaluating potential failures in
an operating system.

FAILURE MODES, EFFECTS AND CRITICALITY ANALYSIS (FMECA)

An analysis of possible modes of failure, their causes, effpcts, their
criticalities and expected frequencies of occurrence.

FAILURE, NONRELEVANT

A failure not applicable to the computation or reliability.

FAIL1:E, PRIMARY

failure whose occurrence is notCaused by other failures.

FAILUEE, RANDOM

failure whose occurrence® is not predictable in an absolute sense but
is predictable in a probabilistic sense.

FATLURE RATE

(1) The conditional probability that an item will fail just after
time t, given the item has not failed up to time t.
(2)  Thelnumber of failures of an item per unit measure of life (cycles,
time, miltes, events, etc.) as applicable for the item.

FAILUfE, RELEVANT

A failure attributable to a deficiency of design, manufacture or
materials of the failed device, applicable to the computation of
reliability.

FAILURE, SECONDARY
A failure caused directly or indirectly by the failure of another jtem.

FAILURE, WEAROUT

A failure whose time of occurrence is governed by rapidly increasing
failure rate.
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FATIGUE

Cracking or fracture from cyclic loads.

FAULT

An attribute which adversely affects the reliability of a device.

FAULT TREE ANALYSIS (FTA)

A mefthod of reliability analysis in which a logical block-diagr
used| to indicate contributing lower level events.

FIT

traction of Failure unlIT, having a value ofifailures per 1
comppnent-hours.

FORCED DE[FECT
A falilure induced by stress testing.
FOREIGN MATERIAL

The presence of an object or material which comes from some sou
external to the part or system.
FREEDOM, DEGREE OF

The [humber of observations that are free to vary at random, reg
of the restrictions’imposed by the mathematics describing the s

FUNCTIONAL FAILURE

A failureswhereby a device does not perform its intended functi
the [inpufs or controls are correct.

m s

[Cce

hrdless
Fatistic.

bn when

GAMMA DISTRIBUTION

An important distribution in statistical queuing theory. Given
k-1 At 3
pdf(x) = AQAt € where T(k) =J[L$‘]e‘udu
I (k)

0
A, B, >0

by:
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4. (Continued):
GAUSSIAN DISTRIBUTION (See NORMAL DISTRIBUTION)

A 2-parameter distribution with :
1 11 fx-u\|2
df(x) = ——— exp - |= |—
P o-\/Z‘w P [2 < o>}

The geometric mean of n numbers is the nth root of theix\product.

GEOMEFRICMEAN

GLASS TRANSITION TEMPERATURE

The temperature at which an amorphous polymer changes from p hard and
relatively brittle condition to a viscous or .rubbery condition.

GO, NO-GO
The result of a test of an attribute. “<It is either good or| bad.
GOODNESS OF FIT

A statistital term that quantifies how likely a sample was [to have come
from a given probability disEribution.

HAZARD RATE h(t)

(1) At a particular,time, the rate of change of the number| of items
that have failed divided by the number of items surviviing.

(2) Represents’ the probability that an item still functioning at time t
will fa¥l in the interval (t, t+At), where At is an
infinitesimal time increment. Hazard rate is synonymdus with
conditional failure rate or instantaneous failure rate.

1im RCD-R(t+AD)

h(t) =
20t R(b)

h(t) = F(E)/R(D)

HERMETICITY

The effectiveness of the seal of microelectronic and semiconductor
devices with designed internal cavities.

HOMOGENEOUS

Of the same or similar nature. Uniform in structure or composition.
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(Continued):
"HUMAN FACTORS

A body of scientific facts about human characteristics. The term covers
all biomedical and psychosocial considerations. It includes but is not
limited to principles and applications in the areas of human
engineering, personnel selection, training, life support job
performance aids and performance evaluation.

HYPOTHESIF, NULL

An hypothesis that there is no difference between some chanacteyistics
of the parent populations of several different samples, that is| that
the pamples come from similar populations. A conjecture about the true
statp of nature, that if true, will only rarely be rejected as the
outcpme of an experiment or measurement.

INCREASING: FAILURE RATE

(1) |A term characterizing the instantaneodus failure rate in the third
or "wearout" period of the Bathtub Curve model of product life.

(2) |A term characterizing the hazard¥ate h(t) of an item having a
: Normal reliability function, for instance.

INFANT MORTALITY

Premature catastrophic failures occurring at a much greater rate than
duripg the useful life period prior to the onset of substantial|wearout.

INSPECTION
The examination _and testing of supplies and services (including] when

appropriate, raw'materials, components and intermediate assemblies) to
determine whether they conform to specified requirements.

INSPECTION BYCATTRIBUTES

Insp thereof
is classified simply as defective or nondefective, or the number of
defects in the unit or product is counted with respect to a given
requirement.

INSPECTION BY VARIABLES

Inspection wherein certain quality characteristics of a sample are
evaluated with respect to a continuous numerical scale and expressed as
precise points along this scale. Variable inspections record the degree
of conformance of the unit with specified requ1rements for the quality
characteristics involved.
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4. (Continued):
INSPECTION LEVEL
An indication of the relative size of the sample to the size of the lot.
INSPECTION LOT
A collection of units of product bearing identification and treated as a

unique entity from which a sample is to be taken and inspected to
determine conformance with the acceptability criteria.

ITEM

Ap all-inclusive term, to include assemblies, subassemblies ccessories,
parts, equipment and services, applied to what is being discyssed.

LIFE TEST

Al test, usually of several items, made for the purpose of estimating
some characteristic(s) of the probability distribution of life.

LOG NORMAL DISTRIBUTION

The model of a random variable whose logarithm follows the Normal
function with parameters p and 6. It is a 1ife model for a process
whose value results from the-multiplication of many small erfors. Its

pqf-
f(x:u,0) = 1/<o>q/z1r> exp [-1/252C1n x-p)2]
X >0
>0
-0 < p <o
LONGEVITY
Langth of useful Tife of a product to its ultimate wearout requiring

cqmplete rehabilitation. This is a term generally applied in the

d — - , under the
conditions of storage and use to which it will be exposed during its
Tifetime.

LOT

A group of units from a particular device type submitted each time for
inspection and/or testing is called a lot.

LOT QUALITY

The true fraction defective in a lot.
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4. (Continued):
LOT REJECT RATE (LRR)

The lot reject rate is the percentage of lots rejected from the Tots
evaluated.

LOT TOLERANCE PERCENT DEFECTIVE (LTPD)

tion of the time, or that percent defective whose probabilf
jection is designated by B.

BILITY

aracteristic of design and installation which s expressed|as the

ability that an item will be retained in or restored to a specified
ition within a given period of time, when the>maintenance [is
ormed in accordance with prescribed procédures and resourcps.

CE, PREVENTIVE

The| maintenance performed in an attempt to retain an item in a specified
condition by providing systematic dhspection, detection and prevention
of |incipient failure. '

MARGIN TESTING

Tesiting in which item environments such as line voltage or temperature
are changed to reversibly worsen the performance. Its purpose| is to
find how much margin is left in the item for its degradation.

MEAN
(1) The expected value of a random variable.

(2)| The First moment of a probability distribution about its origin.

As-“specifically defined and modified, for example, the arjithmetic

| “mean (sums), the geometric mean (products), the harmonic mean
(reciprocals), logarithmic mean, etc.

MEAN LIFE (©)

The arithmetic average of lifetimes of all items considered.

T T
e=f R(t)dt =’f tpdf(t)dt
0 0
where R(t) = the s-reliability of the item
T = the interval over which the mean 1ife is desired,

usually the useful life
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4. (Continued):
MEAN-LIFE-BETWEEN-FAILURES
This concept is the same as Mean Life except that it is for repaired
items and is the mean up-time of the item. The formula is the same as
for Mean Life except that R(t) is interpreted as the distribution of
up-times.

MEAN-TIME-BETWEEN-FAILURES (MTBF)

For a particular interval, the total functioning Tife of a population of
am item divided by the total number of failures within 4&he population
dliring the measurement interval. The definition holds-for time, cycles,
m)les, events or other measure of life units. A basic measuye of
r¢liability of repairable items.

MEAN-TIME-BETWEEN-MAINTENANCE (MTBM)

The mean of the distribution of the time Jntervals between maintenance
ac¢tions (either preventive, corrective or *both).

MEAN-TIME-TO-FAILURE (MTTF)
For nonrepaired items, the mean_life.
MEAN-TIME-TO-REPAIR (MTTR)

Tie total corrective maintenance time divided by the total nimber of

corrective maintenancelactions during a given period of time
; . _
MTTR=/G(t)dt
0
where<{G(t) = Cdf of repair time
T = Maximum allowed repair time
MEDIAN

The median of a distribution of one random variable X of the discrete or
continuous type is a value of x such that Pr(X«x) = 1/2 and PrOOGX) = 1/2,

the middle value.
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(Continued):
MISSION

The objective or task, together with the purpose, which clearly
indicates the action to be taken. :

MISSION RELIABILITY

The
for] the duration of its intended mission.

MISSION [PROFILE
Thel mission profile describes the events and conditions, incluﬁing times

time spans, associated with a specific operational usage of an
It is one segment of the operational cycle:

MODE

Thel mode of a distribution of one random Variable X of discrete or
continuous type is a value of x that maximizes the pdf f(x).

MODEL

A mathematical representation of’a process. In Reliability there are
twd primary modeling concepts.

(1) A statistical function describing a 1ife characteristic.

(2)| A description of .the reliability connectivity of the parts of a
system.

MODEL, PARALLEL

A rlepreseritation of the connection of the parts in a system such that
the faiture of all parts so connected is required for failure pf that
sedtion-of the system.

MODEL, SERIES

A representation of the connection of parts of a system such that
failure of any part so connected will cause failure of that section of

the system.

MODULE

An item which is packaged and is part of the next higher level of
assembly.

C
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inued):
L DISTRIBUTION (See GAUSSIAN)

The most prominant continuous distribution in statistics, frequently
referred to as the Gaussian or bell-shaped distribution. Its density
function is

(x-p)2
e -

1

f(x;p,0) = , =0 < x <o, -0o<p<ow, g>0
g .

th mean p and variance ¢2. The theoretical justification [for

ne normal distribution lies in the central-limit theorem, which shows
nat under very broad conditions the distribution of the average of n
ndependent observations from any distribution approaches a fhormal
stribution as n becomes large. _

Q =+ + X

L[ VARIABLE

Alrandom variable that is normally distcibuted. In situatiops where the
random variable represents the total effect of many "small" jndependent
causes, each with mutually independent errors, the central 1jymit theorem
leads to the prospect the variablewill be normally distributed.

TING CHARACTERISTIC (OC CURVE)

A|curve showing the relation between the probability of acceptance and
ejther lot quality or process quality, whichever is applicable.

TIONAL READINESS

The probabilitycthat, at any point in time, the system is either
operating satisfactorily or ready to be placed in operation ¢on demand
when used under stated conditions, including stated aliowable¢ warning
time. Thus, total calendar time is the basis for computatiop of
operational readiness. :

OAT

A thin film of insulating material over micro-circuit elements to
provide mechanical protection or prevention of contamination.

TRESS

A condition wherein the severity levels of operation are more than usual
or more than the specification.

(1) An item that will not be disassembled for maintenance.

(2) The Teast subdivision of a system.

(3) An item which cannot ordinarily be disassembled without being
destroyed.



https://saenorm.com/api/?name=0ebfc9cf4842479dd1ca44328ae01f71

J1213/2

Page 26

4.

(Continued):
PARTS PER MILLION (PPM)

Describing fractional defective, PPM is obtained by multiplyin
defective by 10 000; for example, 0.01% = 100 ppm.

PASSIVE ELEMENT

An element that is not active, that is, does not control energ

g percent

y. for

example, a resistor, capacitor or an inductor.
PERCENTAGE DEFECTIVE
That proportion of a lot which is defective. This is the figu
merfit in the population domain which characterizes. guality con
measurements and differentiates it from reliability:
PHYSIOCHEMICAL INSTABILITY
Chapge from an initial material bulk property, such as strengt
resfilency, volume, composition, etc., asva result of age, pres
temperature, etc.
PIN HOLE
A microscopic hole through an“#nsulating (glass) layer.
POPULATIPN

The| totality of the _set of items, units, measurements, etc., r
conceptual, that is-under consideration.

PROBABILIITY

(1| Classical: If an event can occur in N equally likely and
ways;> and if n of these ways have an attribute A, then th
probability of the occurrence of A, denoted Pr(A) is defi

(2)  Frequ : ;
occurs n times, then the limit of n/N as N becomes large,
defined as the probability of A, denoted as Pr(A).

(3) Subjective:
belief one holds in a specified proposition A.

PROBABILITY DENSITY FUNCTION

A continuous f(x) is a pdf if f(x) =0, -0 <x <o and

00
j f(x)dx = 1
—-00

A defp

re of
trol

bal or

different

P

tcome A
is

The probability Pr(A) is a measure of the degree of

ned as n/N.

O
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4.

(Continued):
PROBABILITY MASS FUNCTION

A discrete f(x) is a pmf if f(x) = 0 for all x, except for a finite
countable set of values of x for which f(x) > 0, and

Lf(x) = 1, for all x such that f(x) >0
X

PROBABIEITY—FUNCTION

THe probability function is defined in terms of its pdf -or pmf. If
there is a pdf, F(x) is continuous and is defined by

X
F(x) = J’ f(x)dx
-00

Iff there is a pmf, F(x) is discrete and.is defined by

FOx) = ) fUx)
X

PROBABILITY DISTRIBUTION

A Imathematical function with specific properties which descrilbes the
prjobability that a random variable will take on a value or a|set of
vdlues. If the random’variable is continuous and well-behaved enough,
there will be a pdf. - If the random variable is discrete, thdre will be
a [pmf.

PROBABILITY PAPER

Grjlaph paper constructed so that cumulative distribution curves plot as
stfraight Tines. Paper is available for normal, log-normal, Weibull, and
sgveral” other distributions.

PROCESS AVERAGE (PA)

The total number of units rejected over an extended period of time
divided by the total number of units produced over the same period of
time.

PULL TEST

A test to determine the bond strength of a lead to an interconnecting
surface, usually perpendicular to the surface, by pulling to failure.
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4. (Continued):
PURPLE PLAGUE
One of several gold-aluminum compounds formed when bonding gold to
aluminum and activated by exposure to moisture and high temperature,
resulting in brittle, time-based bond failure.

QUALIFICATION

The [entire process by which products are obtained from manufacfurers or
disfributors, examined and tested, and then identified on a‘Qualified
Prodqucts List.

QUALITY

(1) | The composite of all characteristics or attributes, including
performance, of an item.

(2)| A measure of the degree to which an item conforms to applicable
specification and workmanship standards.

(3)| A property which refers to the tendency of an item to be made to
specific specifications or thexcustomer's express needs, qr both.
See current publications by Juran, Deming, Crosby, et al.

QUALITY ASSURANCE

A system of activities whose purpose it is to provide assurancq that the
ovetall quality control job is, in fact, being done effectively.

QUALITY CHARACTERISTICS

Thoge properties-of an item or process which can be measured, neviewed

or observed and which are identified in the drawings, specificdtions or
constructualrequirements. Reliability becomes a quality chargcteristic
whel so defined.

QUALITY CONTROL (QC)

The overall system of activities whose purpose is to provide a quality
of product or service which meets the needs of users; also, the use of
such a system.

RANDOMNESS
The occurrence of an event in accordance with the laws of chance.
RANDOM EVENT

The occurrence of an event affected by chance alone. For example, heads
or tails on a flipped coin occurs at random.
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'(Continued):

RANDOM SAMPLE

As commonly used in acceptance sampling theory, the process of selecting
sample units in such a manner that all units under consideration have
the same probability of being selected.

RANDOM VARIABLE.(r.V.)

Arfunction defimedonm a sampie space, or a transformation which
associates a real number with each point in a sample space.

REDUNDANCY
The existence of more than one means for accomplishing a given function.
REDUNDANCY, ACTIVE

Al type of redundancy where all items in the group are operatfing
sfimultaneously.

REDUNDANCY, STANDBY

Al type of redundancy where the alternative means of performipg the
fpnction is inoperative until needed and is switched on upon| failure of
the primary means of performing the function.

REGRESFION ANALYSIS

Al mathematical means‘to fit an assumed model to data containfing errors
by minimizing the‘sum of squared deviations from the fit.

RELIABILITY

-—f

he probabitity that a device will function without failure pver a
pecified 'time period or amount of usage at stated conditionf.

w

RELIABILITY” GROWTH

The increase in reliability as a result of the effort, the resource
commitment to improve design, purchasing, production, and inspection
procedures.

RELTIABILITY, INHERENT
The potential reliability of an item present in its design.
RELIABILITY, INTRINSIC

The probability that a device will perform its specified function,
determined on the basis of a statistical analysis of the failure rates
and other characteristics of the parts and components which comprise the
device.
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4.

(Continued):

RELIABILITY, PREDICTED

The process of quantitatively assessing whether a proposed or actual
equipment design will meet a specified reliability requirement.

RELIABILITY WITH REPAIR

The
atl

REPAIRAB

The
con

RISK

The
or

RISK, CO

For
des

RISK, PR

For

reliability that can be achieved when preventive maintenan

ce is

bwed .
[LITY

probability that a failed system will be restored to opera
dition in a specified active repair time.

probability of rendering a wrong decision based on inadequ
analysis. The probability of an undesired outcome.

NSUMER'S (B)

a given sampling plan, the probability of acceptance for a

DDUCER'S ()

a given sampling pJan, the probability of rejection for a

numerical value of relatively good submitted quality.

RISK PRI

In
and

SAFETY

DRITY NUMBER

an FMEA, the product of the Occurrence Ranking, the Severit
the Detection Ranking.

The
of

SAMPLE

conservation of human Tifeand ttseffectiveness,—and—the
damage to items, consistent with mission requirements.

ignated numerical value of relatively poor submitted quality.

hle

pte data

designated

y Ranking

prevention

A random selection of units from a lot, usually made for the purpose of
evaluating the characteristics of the lot.

SCANNING ELECTRON MICROSCOPE (SEM)

An instrument which provides a visual image of the surface of an item.
It scans an electron beam over the surface of a sample held in a vacuum
and measures any of several resultant particle counts or energies.
Provides depth of field and resolution significantly exceeding light
counts microscopy and may be used at magnifications exceeding 50 000

times.
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4. (Continued):
SCREENING

The process of performing 100% inspection, or exposure to stress, on
product lTots and removing the defective units from the lots.

SCREENING TEST

A test or combination of tests intended to remove unsatisfactory items
of those Tikely to exhibit early failures.

SERVICHABILITY

A |measure of the degree to which servicing of an item will be
agcomplished within a given time under specified conditions.

SERVICING

The replenishment of consumables needed tovkeep an item in oferating
cgndition, but not including any other preventive maintenancqd or any
cqrrective maintenance.

SEVERITY LEVEL

A [general term implying the degree to which an environment will cause
ddmage or shorten life, or beth.

SHEAR TEST

Tgst of the shear strength of various attachments, for example, die
attach, wire bond, wire weld, contact weld, etc. by applicatilon of force
in the plane.

SHORT (QIRCUIT
Al abnormal connection of relatively low impedance, whether nade

intentionally or accidentally between two points of differentl electric
pqtential.

SIGNIFICANCE

Results that show deviations betweén an hypothesis and the observations
used as a test of the hypothesis greater than can be explained by random
variation or chance alone, are called statistically significant.

SIGNIFICANCE LEVEL

The probability of rejecting the null hypothesis when it is actually
true. _
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4. (Continued):

SNEAK CIRCUIT

An unexpected path or logic flow within a system which, under certain
conditions, can initiate an undesired function or inhibit a desired
function.

SOFT ERROR

STANDARD DEVIATION

STATISTIC

STATISTICAL CONTROL

STATIST]CAL MODEL

STEP ST

STORAGE LIFECSHELFLIFE)

Temporary memory content error due to intrusion of an alpha pdrticle,
fo instance.

The square root of the variance.

A value calculated from a sample which is wrsed to estimate some
characteristic of a population.

Control of a process by statistical methods. A process is sa{d to be in
a state of statistical control df the variations among the sampling
results from it can be attributed to a stable pattern of change causes.

A Irobability distribution as a representation of time to failure.
ESS TEST

A test consisting of several stress levels applied sequentially for
periods of equal duration to a sample. During each period, a|stated
stfess tevel is applied, and the stress level is increased from one step
to| the ‘mext.

The length of time an item can be stored under specified conditions and
still meet specified requirements.

STRESS

A general and ambiguous term used as an extension of its meaning in
mechanics as that which could cause failure. It does not distinguish
between those things which cause permanent damage (deterioration) and
those things which do not.
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STRESS RELIEF
A design means to minimize the effects of stress, for example, a cable
clamp or a conformal coat.
STRESS, COMPONENT

The stresses on component parts during testing, assembly or use which

SUSPEND
An

SYSTEM

A combination of complete operation equipments, assemblies, components

eplaceable combination of parts which is an element of an
M
ajor subdivision of a system which perferms a specified fu

overall operation of a system.

ILITY

measure of the degree to which-an item will withstand hos
-made environment and not suffer abortive impairment of it
accomplish its designated-mission.

FUNCTION Sf(t)

e Reliability distribution function. The probability that

i1 survive to time ‘t.

Sf(t) = Pr(Tot) t>0, Tar.v.
ED ITEM

item removed from test prior to failure.

5 .
re included.

pssembly.

pction in

tile
s ability

an item

y

parts or accessories interconnected to perform a specific operational

fu

SYSTEM

nction.

EFFECTIVENESS

A measure of the degree to which an item can be expected to achieve a
set of specific mission requirements and which may be expressed as a

fu

nction of availability, dependability and capability.
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4. (Continued):
TEMPERATURE CYCLE
A stress test where the temperature of the medium (usually air)
surrounding the test items is varied in a predetermined manner over the
temperature range in such a way that the internal item temperature is
kept at a fixed minimal increment from the medium temperature.

TEST TO FAILURE

Thel practice of inducing increased electrical and mechanical)sjtresses in
order to determine the maximum capability of a device socCthat
conservative use in subsequent applications will, thereby, increase its
lifle through the derating determined by these tests.

THERMAL [ENDURANCE
Thel time at a selected temperature for a material or system of| materials
to [deteriorate to some predetermined levelcof electrical, mechpnical or
chemical performance under prescribed conditions of test.

THERMAL |FATIGUE

The| failure of materials subjected to alternating heating and kooling.
THERMAL [SHOCK

A sitress test in which the-temperature of the medium surroundipg the

tes|t items is varied as rapidly as possible in order to create| large,

cyc[lic temperature gradients in the test items.
TIME, ACTIVE

Thalt time during which an item is operational.

TIME, DOWN

ThaltCelement of time during which the item is not in condition| to
per formts—mtended—function

TIME, MISSION

That element of uptime during which the item is performing its
designated mission.

TIME, UP

That element of active time during which an item is either alert,
reacting or performing a mission.
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4. (Continued):
VARIABLE

In testing, the characteristic under examination which can have many
values.

VARIANCE

The average of the squares of the deviations of individual values from
thpiT—average—It—is o measure of disperston of a vandom varfable. The
sepond moment about the mean of a pdf given by

(o]

var = f(x—p)2 fF(x)dx

~00

WARRANTY

A pritten guarantee of the performance of)'a product in which the maker
for a specific period of time or other:variable will be respopsible for
the repair or replacement of defective-items.

WEAR
The mechanical removal of surface material by adhesion or abrasion.
WEAROUT

The process of attrition which results in an increase of hazafrd rate
with increasing age.(cycles, miles, events or time) as applicpble for
the item.

WEIBULL|DISTRIBUTION

A generalidistribution, which is suitable for describing the Jife
characteristic of a large group of problems. The general expression for
the Weibull cumulative distribution function is defined, for F(t=0)=0 as

16
F(t) =1 - e o

B = Weibull Slope - The shape parameter of the distribution and equal to
the slope of the Tine drawn through the failure data
plotted on Weibull probability paper.

© = Characteristic Life - The scale parameter of the distribution and
always equal to the life at 63.2% cumulative
failure.

X CHART

Control chart for averages X of values in a subgroup.
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X-RAY SPECTROMETER
Spectrographic analysis to characterize elements which are present.
YIELD

Elongation or fracture resulting from a single application of load in a
relatively short period of time.

5. ACRONYMb, ABBREVIATIONS AND SYMBOLS:
AGREE Advisory Group on Reliability of Electronic Equipment
AOQ Average Outgoing Quality
AOQL Average Outgoing Quality Limit
AQL Acceptance Quality Level
ATE Automatic Test Equipment
BITE | Built-In Test Equipment
Cdf Cumulative Distribution Function
CFR Constant Failure Rate
Co0 Cost of Ownership
Cp Process Potential Index
Cpk Process Performance for Two-Sided Spec Limits
DECAP De-encapsulation
DFR Déclining 'Failure Rate
EDX ner —Ray
EDS Energy Dispersive Spectrometer
EMC Electromagnetic Compatability
EMI Electromagnetic Interference
EOM Ease of Maintenance
EOS Electrical Overstress

ESD Electrostatic Dischargev
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ESS
FAR
FIT
FMA
FMEA
FMECA
FRACAS
FTA
HAST
h(t)
IFR
JAN
LCC
LSC
LTPD
MRB
MTBF
MTBM
MTTF
MTTR
NPF
NTF
oC
ORLA
PA
PDA

Environmental Stress Screening
Failure Analysis Request/Report
Failure Unit

Failure Modes Analysis

—Faiture Modes andEffectsAnmatysTs
Failure Modes and Effects Criticality Analysis
Failure Reporting, Analysis and Corrective Action System
Fault Tree Analysis
Highly Accelerated Stress Test
Hazard Function
Increasing Failure Rate
Joint Army Navy
Life Cycle Cost
Logistic Support Cost
Lot Tolerance Percent Defective
Material Review Board
Mean Time-Between Failure
Mean Time Between Maintenance

Mean Time to Failure

Mean Time to Repair

No Problem Found

No Trouble Found

Operating Characteristic (Curve)
Optimum Repair Level Analysis
Product Assurance / Process Average

Process Defect Average
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5. (Continued):

pdf
pmf
PPL
PPM
PRST
QA
QC
QPL

RAC
RPM

SCA
SEM
Sf(t)
SPC
TNI
z(t)

Probability Density Function
Probability Mass Function
Preferred Parts List

Parts Per Million

Probability Ratio Sequential Test
Quality Assurance

Quality Control

Qualified Products List
Reliability

Reiiability Analysis Center
Reliability Planning and Management
Random Variable

Sample Standard Deviation
Statistical (Prefixp

Sneak Circuit Analysis

Scanning Electron Microscope
Surviver:Function

Statistical Process Control

Trouble Not Identified

Hazard Function

Producer's Risk

Weibull Slope, Consumer's Risk
Failure Rate

Mean

Mean Life

Standard Deviation
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RATIONALE:

Not applicable.

Not applicable.
REFERENCE SECTION:

MILITARY

J1213/2 0OCT88

RELATIONSHIP OF SAE STANDARD TO ISO STANDARD:

Sampling Procedures and Tables for Inspection bylA
Test Methods for Electronic and Electrical Compone
Reliability Prediction of Electronic Equipment
Definitions of Item Levels, Item Exchangeability,
Related Terms

Sampling Procedures and Tables for Inspection by V
for Percent Defective

Reliability Models and Prediction

Reliability Design Qualificationland Production Ac
Tests - Experimental

Reliability Assurance Program<for Electronic Parts
Specification

Environmental Test Methods

Test Methods and Procedures for Microelectronics
Microelectronics Terms and Definitions

Quality Program Reguirements

Quality Program Requirements

Semiconductor Devices, General Specification for
Microcircuits, General Specifications for
Maintainability Program Requirements for Systems a
Equipments .
Maintafnability Verification/Demonstration/Evaluat
Maintainability Prediction

Contractor Parts Control and Standardization Progr
Preferred and Guidance List of Semiconductor Devic
Selection and Use of Capacitors .

Selection and Use of Resistors

List of Standard Microcircuits

Certification Requirements for JAN Microcircuits

ttributes
ht Parts

Models, and

ariables

ceptance

ion

o.M
eS

Reliability Bulletin No. 1 A General Guide for Technical Repor

Electronic Reliability Measurement

Reliability Bulletin No. 4A Reliability Qualifications
Reliability Bulletin No. 5 Equipment Reliability Specification
Reliability Bulletin No. 10 Selection and Validation of Low Pop

Reliability Bulletin No.
Reliability Bulletin No.
Engineering Bulletin No.

and/or State of the Art Parts
Failure Mode and Effects Analyses
Equipment Burn-In

7 User Guidelines for Quality and Rel
Assurance of LSI Components

— 00 WO

ting of

Guideline
ulation

fability
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REFERENCE SECTION (Continued):

APPLICATION

This compilation of terms, acronyms and symbols was drawn from usage w ich should

Engineering Bulletin No. 11 User Guidelines for Microelectronic
Reliability Estimation

JEDEC Standard No. 22 Test Methods and Procedures for Solid State
Devices Used in Transportation/Automotive
Applications
OTHER
Glossary and Tables for Statistical
Quality Control - ASQC 1973
PROCUREMENT QUALITY CONTROL - 2nd Edition - ASQC
Quality i
Terms, $ymbols and Definitions for
Acceptance Sampling - ANSI/ASQC A2-1978
Definit{ons, Symbols, Formulas and
Tableg for Control Charts -~ ANSI/ASQC A1-1978
How to $peak Fluent Quality - National Semicopductor |Co.

Reliabi]lity Design Handbook RDH 376 Reliability, Analysis Cqnter

Analysis Techniques for Mechanical :
Reliability WPS-1 - Reliability Analysis Center
1987 De$k Manual - Microelectronic Manufagturing

and Testing
Glossary of Automotive Electronic Terms SAE HS J1213 1982
Automotjve Electronics Reliability

Handbook - SAE AE-9 1987
The Ameyican Heritage Dictionary - 2nd College Edn. 1982

Houghton Mifflen Co.

be familiar|to those working in_automotive electronics reliability. Terms are
included which are used to describe how items, materials and systems ave
evaluated for reliability,~how they fail, how failures are modeled and|how

failures are prevented. (Terms are also included from the disciplines of

designing for reliability, testing and failure analysis as well as the|general

disciplines|of Quality and Reliability Engineering. This glossary is intended to
augment SAE[J1213,(Glossary of Automotive Electronic Terms.

COMMITTEE COMPOSITION:

DEVELOPED BY THE SAE RELIABILITY SUBCOMMITTEE:

T TGO =ZT0nOEZ

Kent, Siemens-Bendix, Newport News, VA - Chairman
Binroth, Siemens-Bendix, Chatham, Ontario, Canada
Brigham, Signetics Corp., Sunnyvale, CA

W. Brockett, Intel Corp., Chandler, AZ

Denson, ITT Research Institute, Rome, NY

Denton, Texas Instruments, Richardson, TX

H. Derr, Ford Motor Co., Dearborn, MI

Glover, TRW Corp., Knoxville, TN

A. Jack, Wickes Mfg. Co., Troy, MI

W. Keller, Robert Bosch GmbH, Germany, Federal Republic
Liguore, GMC, Warren, OH

Mellor, Lucas Engine Management Sys., Birmingham, England
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. C. Moore, Lucas Industries Inc., Waldwick, NJ

. D. Nielsen, Ford Motor Co., Dearborn, MI

. Priore, ITT Research Institute, Rome, NY

N. Reddy, Ford Motor Co., Dearborn, MI

. L. Siersma, TRW Inc., Farmington Hills, MI

B. Smith, Motorola Inc., Shaumber, IL

. P. Tomase, Motorola Inc., Northbrook, IL

. H. Vannoy, GMC, Flint, MI

. Yoshida, Nissan Res. & Dev. Inc., Ann Arbor, MI
J. Young, Intel Corporation, Chandler, AZ
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SPONSORED BY THE SAE ELECTRICAL/ELECTRONIC SYSTEMS TECHNICAL COMMITTEE:

J. B. King, |Coopers & Lybrand, Philadelphia, PA - Chairman
. Shewchuck, Ford Motor Co., Dearborn, MI - Vice Chairman
. G. Rivard, Allied Automotive, Southfield, MI - Sponsor

H. Andergen, Chrysler Motors, Detroit, MI

Bauer, Dearborn, MI

M. Davie$, General Motors Corp., Anderson, IN
C. Frank]in, Prestolite Electric, Cleveland, OH
T. Hardip, Septor Electronics, E1 Paso, TX

E. Hartz| Glastonbury, CT

E. Heller, Tenneco Inc., Hinsdale, IL

E. Hojna} Chrysler Corp., Detroit, MI

Hubbard, | Ford Motor Co., Allen Park, MI

. W. Johnson, Chrysier Corp., Detroit, MI

L. Kent,|Siemens-Bendix, Newport News, VA

. G. Lind,[Volvo Car Corp., Gothenburg, Sweden
Ludvigsen, Volvo Car Corporation, Gethenburg, Sweden
. Marks| Chrysler Corp., Detroiti/MI '
R. Miesterfeld, Chrysler Motors, Detroit, MI
Mueller, Plymouth, MI

Parker, GMC, Anderson, IN

Podiak, Champion Sparki\Plug Co., Toledo, OH
Smith|, Champion Spark Plug Co., Toledo, OH
Spreitzer, GM Research Labs, Warren, MI

. Steingrubey, National Industries Inc., Montgomery, AL
Turner, lucas Ipddstries Inc., Troy, MI

F. Ziomek, TRW>Inc., Washington, MI
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Issued October 1988

GLOSSARY OF RELIABILITY TERMINOLOGY ASSOCIATED WITH AUTOMOTIVE ELECTRONICS

1. INTRODYCTION:

This glossary has been compiled to assist, by serving as-a“referernce, in the
communication between the automotive electronics engineer and the |reliability
engineer.

2. SCOPE:

This compilation of terms, acronyms and symbols was drawn from usdge which
should |be familiar to those working in automotive electronics reliability.
Terms gre included which are used to des@ribe how items, materialg and
systemg are evaluated for reliability,“how they fail, how failureq are
<::> modeled and how failures are prevented. Terms are also included firom the
disciplines of designing for reliability, testing and failure anallysis as
well ag the general disciplines ©f Quality and Reliability Enginedring. This
glossany is intended to augment SAE J1213, Glossary of Automotive |[Electronic
Terms.

3. REFERENCES:

A Tisting of applicabte military and other organizational referende
documerts, from which many of these terms and definitions were dragwn, is
providdd as a source of alternate or related definitions.

MILITARY

MIL-STO-105D Sampling Procedures and Tables for Inspection by Attributes

MIL-STD-202E Test Methods for Electronic and Electrical Component Parts

MIL-HDBK-217D Reliability Prediction of Electronic Equipment

MIL-STD-280A Definitions of Item Levels, Item Exchangeability, Models, and
Related Terms .

MIL-STD-414 Sampling Procedures and Tables for Inspection by Variables
for Percent Defective

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences.
The use of this report is entirely voluntary, and its applicabiiity and suitability for any particular use, including any patent infringement
* arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.

Copyright 1989 Society of Automotive Engineers, Inc. Printed in U.S.A.
All rights reserved.
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Reliability Models and Prediction

Reliability Design Qualification and Production Acceptance

Tests - Experimental

Reliability Assurance Program for Electronic Parts

Specification

Environmental Test Methods

Test Methods and Procedures for Microelectronics
Tcroelectronics lerms and Definitions

Quality Program Requirements

Quality Program Requirements

Semiconductor Devices, General Specification ‘for

Microcircuits, General Specifications for

Maintainability Program Requirements forrSystems an

Equipments .

Maintainability Verification/Demonstration/Evaluati

Maintainability Prediction

Contractor Parts Control and Standardization Prograp
Preferred and Guidance List of{Semiconductor Devicep

-Selection and Use of. Capacitors

Selection and Use of Resistors

List of Standard Microcirguits

Certification Requirements for JAN Microcircuits

Bulletin No. 1 A-General Guide for Technical Report
Electronic Reliability Measurement

Bulletin No. 4A Reliability Qualifications .

Bulletin No.'§ Equipment Reliability Specification f

Bulletin NO)10 Selection and Validation of Low Popu
and/or State of the Art Parts

Bulletin-No. 9 Failure Mode and Effects Analyses

Bulletin No. 8 Equipment Burn-In

Bulletin No. 17 User Guidelines for Quality and Reli
Assurance of LSI Components

Bulletin No. 11 User Guidelines for Microelectronic
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Rel 'i::h"l‘l'ii-.\’l Estimation

JEDEC Standard No. 22

OTHER

Test Methods and Procedures for Solid State
Devices Used in Transportation/Automotive

Applications

Glossary and Tables for Statistical
Quality Control

PROCUREMENT QUALITY CONTROL - 2nd Edition

Quality Systems Terminology
Terms, Symbols and Definitions for

Acceptance Sampling

ASQC 1973
ASQC
ANSI/ASQC A3-1978

ANSI/ASQC A2-1978

Definitions, Symbols, Formulas and
Tables for Control Charts
How to Speak Fluent Quality

ANSI/ASQC A1-1978

National Semiconductor Co.
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3. (Continued):

Reliability Design Handbook RDH 376

Reliability Analysis C

Analysis Techniques for Mechanical

Reliability WPS-1
1987 Desk Manual

Glossary of Automotive Electronic Terms

Reliability Analysis C

Microelectronic Manufa
and Testing

SAE HS J1213 1982

Automotive Electronics Reliability

Hand

book SAE AE-9 1987

The Am

4. RELIAB

2nd College Edn. 1982
Houghton Mifflip\Co

brican Heritage Dictionary

[LITY GLOSSARY:
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ACCEPT

RATED LIFE TEST
life test under test conditions that are more“severe than @
perating conditions. It is necessary that a“relationship be
bverity and the probability distribution of 1ife be ascerta
RATION FACTOR

> The factor by which the failure rate can be increased by
increased environmental stress.

P) The ratio between the times necessary to obtain the samé
conditions, involving the same failure modes and mechan
REJECT TEST

test, the result of which will be the action to accept or i
pmething, for-example, an hypothesis or a batch of incoming

\BLE QUALITY LEVEL (AQL)

T
P

e maximum percent defective which can be considered satisfs
ocess average, or the percent defect whose probability of

d s el o
esTrgmated— oy

ACCEPTANCE NUMBER

failure in two equal*samples under two different sets of

enter

enter
cturing

sual
tween test
nable.

an

portion of
stress
sms.

eject
material.

ctory as a
ejection is

The Targest number of defects that can occur in an acceptance sampllng

p

Tan and still have the lot accepted

ACCEPTANCE SAMPLING PLAN

An accept/reject test whose purpose is to accept or reject a lot of
items or material.
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4. (Continued):
ACCESSIBILITY

A measure of the relative ease of admission to the various areas of an
item. -

ACHIEVED RELIABILITY

The—relHiabitity demonstrated at a3 given point in time under specified
conditions of use and environment.

ACTIVATION ENERGY

(1) The energy level at which a specific microelectronic failure
mechanism becomes active (in electron-volts),

(2) The slope of the time-temperature regression‘]iné in the Arrhenius
equation (in electron-volts). ‘

ACTIVE HLEMENT

A part that converts or controls energy, for example, transistor, diode,
elgctron tube, relay.

ACTIVE HLEMENT GROUP

| An|active element and its asSociated supporting (passive) parts, for
exgmple, an amplifier circuit, a relay circuit, a pump and itg plumbing
ang fittings. .

AGING

The effect whereby the probability density function of strength is
changed (strength is reduced) with time.

ALLOCATION

The ‘process of assigning reliability requirements to individudl units to
attain the desired system reliability.

ALPHA PARTICLE INDUCED SOFT ERRORS

Integrdted circuit memory transient errors due to emission of alpha
particles during radioactive decay of uranium or thorium contamination
in the IC packaging material.

AMBIENT
Used to denote surrounding, encompassing, or local conditions. Usually

applied to environments, for example, ambient temperature, ambient
pressure.
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