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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PRINTED BOARDS DESIGN, MANUFACTURE
AND ASSEMBLY - VOCABULARY -

Part 2: Common usage in electronic technologies as well
as printed board and electronic assembly technologies

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have ‘the form of’recommendations for‘internationaluse’and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cann6t|be [held responsible for thé!way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, |EC, National, Committees undertake to apply IEC Publications
transparently to the maximum extent possible-in—their-national and regional publications. Any divergence
between any IEC Publication’land 'the correspondingnational/orregional publication’shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60194-2 has been prepared by IEC technical committee 91:
Electronics assembly technology.

This first edition, together with IEC 60194-1, will cancel and replace IEC 60194:2015. This
edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to
IEC 60194:2015:

a) exclusion of 32 general terms better served by other TCs;

b) exclusion of 47 terms no longer used by the electronics assembly industry;

c) inclusion of 13 new terms related with device embedded substrate technology;

d) removal of identification codes for terms as well as annexes.
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The text of this International Standard is based on the following documents:

CDV Report on voting
91/1442/CDV 91/1473/RVC

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a later date.

IMPORTANT - The 'colour inside’,logo.on the ¢over, page of this publication indicates
that it contains colours which are considered to 'be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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PRINTED BOARDS DESIGN, MANUFACTURE
AND ASSEMBLY - VOCABULARY -

Part 2: Common usage in electronic technologies as well
as printed board and electronic assembly technologies

1 Scope

This part of IEC 60194 covers terms and definitions related to printed board and electronic
assembly technologies as well as other electronic technologies.

2 Normative references

There are no normative references in this document.

3 Terms and definitions

For the purposes of electronics-assemblystechnology,the, termsandydefinitions in 3.1 to 3.24
apply.

ISO and IEC maintain terminological databases for use in ‘standardization at the following
addresses:

o |EC Electropediailavailable“at http://www'.electropedia’org/
e |SO Online browsing platform: available at http://www.iso.org/obp

31 A

3.1.1

abrasive trimming

adjustment of the value of a film component by notching it with a finely adjusted stream of an
abrasive material against the resistor surface

3.1.2

accelerated ageing

accelerated life test

test in which the parameters such as voltage and temperature are increased above normal
operating values to obtain observable or measurable deterioration in a relatively short period
of time

3.1.3

accelerated test

test to check the life expectancy of an electronic component or electronic assembly in a short
period of time by applying a physically severe condition(s) to the unit under test

3.1.4

acceleration factor

AF

ratio of stress in reliability testing to the normal operating condition



-6- IEC 60194-2:2017 © IEC 2017

3.1.5

acceptance inspection

<criterion> inspection that determines conformance of a product to design specifications as
the basis for acceptance

3.1.6

acceptance quality level

AQL

number of defects (in %) within a population (lot) at which the lot has the chance to be
accepted with an acceptance probability of about 90 % when testing a sample

3.1.7

acceptance tests

tests deemed necessary to determine the acceptability of a product as agreed to by both
purchaser and vendor

3.1.8
accuracy
degree to which the result of a measurement or calculation agrees with the true value

3.1.9
active device
electronic component whose basic character changes while operating on an applied signal

Note 1 to entry: This includes Idiodes, transistors,/ thyristors, land.integrated .circuits that are used for the
rectification, amplification, switching, etc., of analogue or digital circuits in either monolithic or hybrid form.

3.1.10

add-on component

discrete or integrated packaged or chip-components that are attached to a film circuit in order
to complete the circuit's function

3.1.11

adhesive

non-metallic materials that can join solids by surface bonding and internal strength (adhesion
and cohesion)

Note 1 to entry: In surface mounting, an epoxy adhesive is used to adhere SMDs to the substrate.

[SOURCE: IEC 60050-212:2010, 212-15-44]

3.1.12
all metal package
hybrid circuit package made solely of metal, without glass or ceramic

3.1.13

allowable temperature

temperature range in which an electronic circuit or component can perform its intended
functions

3.1.14

alphanumerical, adj

pertaining to data that contain the letters of an alphabet, the decimal digits, and may contain
control characters, special characters and the space character

3.1.15

alpha particle

He# nucleus generated from a nuclear decay that is capable of generating hole-electron pairs
in microelectronic devices and switching cells, causing soft errors in some devices
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3.1.16

alternating current

AC

electric current that is a periodic function of time with a zero direct component or, by
extension, a negligible direct component

Note 1 to entry: For the qualifier AC, see IEC 60050-151.

[SOURCE: IEC 60050-131:2002, 131-11-24]

3.1.17
ambient
surrounding environment coming into contact with the system or component in question

3.1.18
amplitude
<voltage> maximum value of a voltage of an alternating voltage within one period

3.1.19
analogue circuit
electrical circuit that provides a continuous relationship between its input and output

3.1.20

anisotropy

condition for a substance] having/\differing, values/ fot properties,/such as permittivity,
depending on the direction within the material

3.1.21

anode

electrode capable of,emittingi;positive.icharge  carriers.to.,and/er.receiving negative charge
carriers from the medium of lower conductivity,

Note 1 to entry: The direction of electric current is from the external circuit, through the anode, to the medium of
lower conductivity.

Note 2 to entry: In some cases (e.g. electrochemical cells), the term "anode" is applied to one or another
electrode, depending on the electric operating condition of the device. In other cases (e.g. electronic tubes and
semiconductor devices), the term "anode" is assigned to a specific electrode.

[SOURCE: IEC 60050-151:2001, 151-13-02]

3.1.22

application-specific integrated circuit

ASIC

integrated circuit designed for specific applications

[SOURCE: IEC 60050-521:2002, 521-11-18]

3.1.23

area array package

package that has terminations arranged in a grid on the bottom of the package and contained
within the package outline

3.1.24

assembly

assembled board

number of parts, subassemblies or combinations thereof joined together

Note 1 to entry: This term can be used in conjunction with other terms listed herein, for example, "printed board
assembly".
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3.1.25

attenuation

decrease of the energy of an electromagnetic wave during its propagation, represented
quantitatively by the ratio of the power flux densities at two specified points

Note 1 to entry: Attenuation is generally expressed in decibels.

[SOURCE: IEC 60050-705:1995, 705-02-05]

3.2 B

3.21
backfill
filling a hybrid circuit package with a dry inert gas prior to hermetic sealing

3.2.2

backplane

backpanel

interconnection device used to provide point-to-point electrical interconnections

Note 1 to entry: It is usually a printed board that has discrete wiring terminals on one side and connector
receptacles on the other side.

3.2.3

backward crosstalk

near-end crosstalk

noise induced into an adjacent line, as seen at that end of the adjacent line which is closest to
the signal source, when this line has'been placed near an, active line

Note 1 to entry: See also "forward crosstalk".

3.24

balanced transmission line

transmission line that has distributed inductance, capacitance, resistance, and conductance
elements that are equally distributed between its conductors

3.2.5

ball

raised metal (or other conductive material) feature on a package substrate used to facilitate
bonding to the next level of interconnect

3.2.6

ball grid array

BGA

surface-mount package wherein the bumps for terminations are formed in a grid on the bottom
of a package

SEE: Figure 1.
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IEC

Figure 1 — Ball grid array (BGA)

3.2.7
barcode
linear arrangement of bars and spaces in a predetermined pattern

3.2.8

barcode marking

identification code consisting of’ a pattern-of vertical bars*whose width' and spacing identifies
the item marked

3.2.9

barcode symbol ]

print of photographically‘reproduced’ barcode 'composed-of parallel'bars’'and spaces of various
widths

Note 1 to entry: A barcode symbol contains a leading quiet zone, a start character, data characters, a stop
character, and a trailing quiet zone; in some cases, a check character is included.

3.2.10

bare die

unpackaged discrete semiconductor or integrated circuit with pads on the upper surface
suitable for interconnection to the substrate or package

3.2.11

base film

<flexible circuits> film that is the base material for the flexible printed wiring board and on the
surface of which the conductive pattern can be formed

Note 1 to entry: When the heat resistance is required, polyimide film is mostly used, and polyester film is usually
used when the heat resistance is not required.

3.2.12

base material

substrate

insulating material upon which a conductive pattern may be formed

Note 1 to entry: The base material may be rigid or flexible, or both. It may be a dielectric or insulated metal sheet.

3.2.13
base material thickness
thickness of the base material excluding conductive foil or material deposited on the surfaces
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3.2.14

base plane

plane that includes the lowest point of the mounting surface of the package, except for
packages using stand-offs

3.2.15

basic specification

BS

document that describes the common elements for a set, family or group of products,
materials, or services

3.2.16

bending resistance

ability of a material to withstand repeated bending to specified parameters without producing
cracks and breaks in excess of the specification allowance

3.2.17
bias
<fabric> filling yarn that is off-square with the warp ends of a fabric

3.2.18
bipolar device
device in which both majority and minority carriers are present

Note 1 to entry: Bipolar and'metal-oxide 'semiconductor (MOS) are the.two most common device types.

3.2.19
bond
interconnection that performs a permanent electrical and/or mechanical function

3.2.20

bond pads

metallised areas on the die that are used for temporary or permanent electrical connection
(bonding)

3.2.21

bond strength

pull strength

force perpendicular to a board's surface required to separate two adjacent layers of the board

Note 1 to entry: Bond strength is expressed as force per unit area.

3.2.22

bonding pad

<IC> area of metallization on an integrated circuit die that permits connection of fine wires or
a circuit element to the die

3.2.23

bonding wire

gold or aluminium wire used for making electrical connections between lands, lead frames,
and terminals

3.2.24

bow

warp

<fabric> filling yarn that lies in an arc across the width of a fabric
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3.2.25
break-down voltage
voltage at which the insulation between two conductors ruptures

3.2.26
bridging
<electrical> unintentional formation of a conductive path between conductors

3.2.27
bulk packaging
method for packaging loose parts, into a bag or case

3.2.28
bumped die
semiconductor die with raised metal features that facilitate inner-lead bonding
SEE: Figure 2.
Bumped lead
Bumped die
IEC
Figure'2 ~Bumped die
3.2.29
burn-in

<test> process of electrically stressing a device at an elevated temperature, for a sufficient
amount of time to cause the failure of marginal devices (infant mortality)

3.2.30

burn-in

<dynamic> burn-in at high temperatures that simulates the effects of actual or simulated
operating conditions

3.2.31
burn-in
<static> burn-in at high temperatures with unvarying voltage, either forward or reverse bias

33 C

3.3.1

capacitance

measure of the ability of two adjacent conductors separated by an insulator to hold a charge
when a voltage is impressed between them

[SOURCE: IEC 60050-131:2008, 131-12-13]
3.3.2

capacitive coupling
electrical interaction between two conductors that is caused by the capacitance between them
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3.3.3

ceramic dual in-line package

CERDIP

dual in-line package that has a package body of ceramic material and is hermetically sealed
by a glass

Note 1 to entry: See also "dual in-line package".

3.34

ceramic pin grid array

ceramic PGA

pin grid array package (PGA) made of a ceramic material, hermetically sealed by metal, with
leads formed on a grid extending from the bottom of the package

3.3.5

ceramic quad flat package

CQFP

quad flat package (QPF) made of a ceramic material, hermetically sealed by metal, with leads
extending from all four sides

3.3.6

certification

verification that specified training or testing has been performed and that required proficiency
or parameter values have been attained

3.3.7

characteristic impedance

quantity defined for a mode of propagation at a given frequency in a specific uniform
transmission line or uniform waveguide by one of the three following relations:

Z4b=-SIH|2
Z, = |UJ2IS
Zy=UlI

where
Z is the complex characteristic impedance,
S is the complex power, and

U and [ are the values, usually complex, respectively of a voltage and a current
conventionally defined for each type of mode by analogy with transmission line equations.

EXAMPLE 1 For a parallel-wire transmission line, U and I can be uniquely defined and the three equations are
consistent. If the transmission line is lossless, the characteristic impedance is real.

EXAMPLE 2 For a waveguide, the conventional definitions for U and / depend on the type of mode and generally
lead to three different values of the characteristic impedance.

EXAMPLE 3 For a circular waveguide in the dominant mode TE11, U = RMS voltage along the diameter where the
magnitude of the electric field strength vector is a maximum, | = the r.m.s. longitudinal current.

EXAMPLE 4 For a rectangular waveguide in the dominant mode TE10, U = the RMS voltage between midpoints of

the two conductor faces normal to the electric field strength vector, 7 = the RMS longitudinal current following on
one surface normal to the electric field strength vector.

[SOURCE: IEC 60050-726:1982, 726-07-01]
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3.3.8

chemical vapour deposition

process in which vapours and gases react chemically to produce deposits at the surface of a
substrate

[SOURCE: IEC 60050-841:2004, 841-22-07]

3.3.9
chip

SEE: "die".

Note 1 to entry: Common parlance for die.

3.3.10

chip carrier

low-profile, usually square, surface-mount component semiconductor package whose die
cavity or die mounting area is a large fraction of the package size and whose external
connections are usually on all four sides of the package

Note 1 to entry: It can be leaded or leadless.

3.3.11

chip-on-board

coB

printed board assemblyntechnology \that /places unpackaged (semiconductor dice and
interconnects them by wire bonding or similar attachment techniques

SEE: Figure 3.

bs//standards.teh.avcatalog/standards/sist/ce
bc7cc0c05¢0b/iec-60194-2

Encapsulant
(glob top)

1/0O pitch
-+—— translation
(substrate)

Wire bonds \

Die attach
IEC

Figure 3 — Chip on board (COB)

Note 1 to entry: The silicon area density is usually smaller than the density of the printed board.

Note 2 to entry: A mounting and attachment technique where the die is mounted onto a substrate, often a printed-
circuit board.

3.3.12

chip-on-flex

COF

semiconductor chip mounted directly onto a flexible printed board
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