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INTRODUCTION
1 Scope

1.1 These requirements apply to rigid printed wiring boards and flexible printed wiring board for use as
components in devices or appliances. Compliance with these requirements does not indicate that the
product is acceptable for use as a component of an end product without further investigation.

1.2 The flexible printed wiring boards covered by these requirements consist of conductors affixed to
insulating base film, with or without a cover-lay film, with midboard connections.

1.3 These

Tmmmmmwmmwnamﬁum_mnstruction in
which the copductors are parallel to each other and are completely covered by the base| film with only

point-to-pointjend connections.

1.4  Flexibld
and without s
Flexible Mate

material constructions and multilayer rigid flex composite interconnect constructions with
tiffener and adhesive materials shall be investigated in accordance with th¢ Standard for
rials Interconnect Constructions, UL 796F.

2 Glossary

2.1 For the purpose of this Standard the following definitions apply.

2.2 ADDITI
material(s) on

2.3 ADHES
together.

24 ASREQG
a history of cg

2.5 BASEM

E PROCESS - A selective or non-selectiveprocess used to deposit a patter
clad or unclad base material.

VE — A substance such as glue or cément used to join, bond, or fasten mate

EIVED — Samples in an ureonditioned state, prior to being subject to conditior
nditioning.

ATERIAL — An organic or inorganic material used to support a pattern of cond

The base material may be rigidor flexible.

2.6 BASE M
foil or materi
conductor ma

ATERIALTHICKNESS — The thickness of the base dielectric material exclud
bl depesited on the surface of the base material. If an adhesive is used

h of conductor

ials or objects

ing, or without

uctor material.

ng conductive
to adhere the
base material

terial to the base material, the adhesive thickness and application surfaces
bted separately.

sides) is indic

2.7 BLIND VIA - A via extending to only one surface of the board construction.
2.8 BLISTERING — Localized area of delamination. See 2.45, Delamination.

2.9 BONDING LAYER — An adhesive layer used to bond discrete layers of multilayer board
constructions. Also known as Prepreg.

2.10 BUILD-UP THICKNESS - Overall thickness of a combination of materials. Unless otherwise
indicated, the build-up thickness will refer to the overall thickness of a board construction where no internal
or external conductor material resides.

2.11 BUILT-UP MULTILAYER (BUM) — Multiple layers of HDI materials.
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2.12 BURIED VIA — A via that does not extend to the surface of the board construction.

2.13 CAP LAYER - A single sided copper clad laminate bonded to the external surface of the multilayer
board with bonding layer material [prepreg (b-stage)].

2.14 CIRCUIT - Electrical devices and elements interconnected to perform a desired electrical function.
2.15 CIRCUITRY LAYER — Conductor layer or plane in or on a printed wiring board.

2.16 CLADDING — A deposited or plated metallic layer or laminated foil used for its protective and/or
electrical properties. See Conductive Foil.

217 CLADN

218 COATIN
spraying, or m

2.19 COMP(

2.20 CONDI
testing and pri

2.21 CONDUY

2.22 CONDU
that allows the

2.23 CONDU
material.

2.24 CONDU

ATERIAL — See Metal Clad Base Material.

G — A nonmetallic substance applied by some process, such as !dippin
elt-flow.

DNENT — An individual part or combination of parts intended-to'pérform a desir|

ITONING — Exposure of test samples to an environment for a period of time, p
Dr to evaluation.

CTIVE (ELECTRICAL) — The ability of a substance or material to conduct eleg

CTIVE COIN — A piece of metal on the 'surface or in the printed wiring boar
flow of thermal energy. See Heatsink.

CTIVE FOIL — A thin metal sheet intended for forming a conductor patte

CTIVE PASTE — An organic or inorganic paste substance capable of transmit

g, screening,

ed function.

rior to or after

tricity.

i construction

rn on a base

ing electricity,

used for circuif conductors, including.but not limited to carbon, copper, and silver.

2.25 CONDUCTOR - A trace-or path for electricity to transmit in a conductor pattern.

2.26 CONDUCTORADHESIVE — Adhesive material used to attach conductor materjal to a base
material.
2.27 CONDUGTFORAVERAGETFRAGCE-WADTFH—TFhe-average-width-ofalength-efconduetor trace.

2.28 CONDUCTOR BASE WIDTH — The width of a conductor at the interface of the base material as
determined by microsection analysis. This width is used to determine bond strength/peel strength values.

2.29 CONDUCTOR LAYER - A single plane of a conductor material or pattern on a base material.
2.30 CONDUCTOR MATERIAL — An organic or inorganic substance capable of transmitting electricity,
used for circuit conductors, including but not limited to copper, tin, nickel, gold, carbon paste, copper

paste, silver paste, ruthenium oxide paste, etc.

2.31 CONDUCTOR PATTERN — The path, design, or configuration of conductor material on the base
material, including but not limited to conductor traces, lands, through-holes, and vias.
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2.32 CONDUCTOR SPACING — The minimum distance between adjacent conductors.

2.33 CONDUCTOR THICKNESS — The thickness of the conductor and additional metallic platings or
coatings, excluding non-conductive coatings.

2.34 CONDUCTOR TRACE — A linear conductor path of a conductor circuit.

2.35 CONDUCTOR WIDTH — The width of the conductor as viewed from a top view or at the plane of the
surface of a base material, whichever is less. See Conductor Base Width.

2.36  CONFORMAL COATING — A protective covering applied on a printed wiring board capable of

conforming t

the configuration of objects coated, used to increase the dielectric vol

age-withstand

capability bet

2.37 CONS;]
laminate, prg
multilayer, an

2.38 CONT/
used to provid

2.39 CONTI

240 CORE
subsequent Iz
inorganic m
substrate ma

241 COUP
testing. See S

2.42 CRITIC
to the materia

243 CURR
to the materia

2.44 DECLA

atLeriaI, with or without integral dielectric material. Core material may be

veen conductors, and/or to protect against environmental conditions.

[RUCTION — A variation in laminate materials, including but not limited to
preg, dielectric materials, or other insulation materials. Variations includ
] composite constructions.

ACT FINGER — A conductive surface usually located at an édge of a printe
e electrical connection by pressure contact.

NUITY — An uninterrupted path for the flow of electrical current in a circuit.

MATERIAL — The innermost material of printed wiring board which may be us
yer or layers of dielectric material and conductor pattern. Core material may b

rial.

DN — A test vehicle constructed to represent a production printed wiring board
ample.

AL OPERATION - Rroduction process or fabrication step considered potentiz
Is subject to the operation.

ENT — The movement or flow of electrons in a conductor due to a voltage pote
Is subjectito-the operation.

D .~ A dielectric material from which the foil or conductive material has beg

!

pbase material,
e singlelayer,

 wiring board

d to support a

an organic or
eferred to as

to be used for

lly detrimental

htial difference

n removed by

etching or oth

ermeans.

2.45 DELAMINATION — A planar separation of materials (i.e. separation between conductor and base
material, prepreg, dielectric material, etc.).

2.46 DESICCATOR — A desiccator containing anhydrous calcium chloride, or other drying agent,

maintained at

a relative humidity not exceeding 20 percent at 23 +2°C (73.4 +3.6°F).

2.47 DIELECTRIC — A material capable of high resistance to the flow of electrical current and capable of
being polarized by an electric field.

2.48 DOUBLESIDED - A singlelayer board construction with conductor pattern on the two external sides
of the base material only. Sometimes referred to as di-clad.
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2.49 EDGE CONDUCTOR - A conductor parallel with and spaced not more than 0.40 mm (0.015 inch)
from the edge of a printed wiring board.

2.50 ELECTRODEPOSITION — The depositing of conductor material from a plating solution by the
application of electrical current.

2.51 ELECTROLESS DEPOSITION — The depositing of conductor material from an autocatalytic plating
solution without the application of electrical current.

2.52 ELECTROPLATING — See "Electrodeposition”, 2.50.

2.53 EMBEDQDED COMPONENT — A discrete component integrated into the board construction during
fabrication.

2.54 END PRODUCT - An individual part or assembly in its final completed state, See EndiUse Product.

2.55 END-UBE PRODUCT - A device or appliance in which a printed wiring board is |nstalled as a
component.

2.56 ETCHANT — A chemically reactive solution used to remove¢portions or all materia| from a base
material constfuction.

2.57 ETCHHED - A laminate material in which the conductive layer has been removed by a chemical
process.

2.58 ETCHING — The action of chemical, or chemical and electrolytic, removal of conductiye or resistive
material.

2.59 EUTECQTIC — An isothermal reversible reaction in which on cooling a liquid solution is ¢gonverted into
two or more intimately mixed solids, with.the number of solids formed being the same as the number of
components ir} the system.

2.60 EUTEQTIC SOLDER —(The alloy composition at which a solder alloy melts/freez¢s completely
without going {hrough a partially Solid (pasty) phase.

2.61 EXTERNAL LAYER— The conductor pattern on the external surface of the board construction.

2.62 FABRIGATOR — The manufacturer who forms the pattern of conductive material on thT base.

2.63 FAMILY — Multiple grades of materials that have identical IR spectra and performance
characteristics and are UL Recognized for the manufacturer as a material family (alternate grades
separated by a comma) of which one grade is representative of others in the family.

2.64 FILM — A thin coating or membrane material, usually 0.25 mm (0.010 inches) or less in thickness.

2.65 FLAMMABILITY RATED ONLY - A printed wiring board intended for use where the construction
shall be evaluated for a flammability classification only, and the thermal, mechanical, and electrical
capacity of the board is not of concern and only the flammability classification of the resulting printed
wiring board is of concern in the end-use product.

2.66 FLAT (PANEL)— Any number of boards assembled together in a sheet, usually with a frame around
the side, when shipped from the board factory.
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2.67 FLEXIBLE CONSTRUCTION — A sub-category board construction intended for use where some
portion of the board construction shall be subject to flexing in the end-use product application. See
Standard for Flexible Materials Interconnect Constructions, UL 796F.

2.68 FLEXIBLE PRINTED CIRCUIT BOARD - Printed board produced from flexible base material with
or without flexible coverlay and/or electrically nonfunctional stiffeners.

2.69 FLUSH-PRESS METAL CONDUCTOR — A metal conductor, such as copper, positioned and
secured in a base material by a heat and pressure process.

2.70 FLUX - A surface oxidation removing and protecting compound, used to promote wetting of the
base metal surface during soldering operations. Flux shall include, but not be limited to acid flux, inorganic
flux, organic flux, and water soluble organic flux.

2.71 FOIL L
board constru

AMINATION — A fabrication process for multilayer category board constructig
ction and conductor foil are bonded to the external surface during oné operatio

ns, where the
n.

2.72 GRADE - A designation arbitrarily assigned to a base material by the.base-material npanufacturer.

2.73 GROUND — A common reference point for conductor circuits.

2.74 GROU

2.75 HAND

2.76 HEATS
dissipating he

2.77 HIGH

ND PLANE — A conductor plane used as a commondreference point for condug
SOLDERING — Hand-held operator controlled soldering, usually with a solderi

INK — A device made of high thermal-Gonductivity and low specific heat mateg
at generated by a component or assembly.

DENSITY INTERCONNECT-MATERIALS (HDI) — Thin insulating materials u

conductor m

production of [microvias using sequential build-up and related multilayer interconnect techn

examples of

materials, phgtoimageable film-dielectric coating materials, and other thin insulating materi
to support copductor material shall be considered HDI material.

erials requiring mechanical'strength from a separate core material and are in

DI materials: resinycoated copper (RCC), liquid photoimageable (LPI) dig

tor circuits.
hg iron.

rial capable of

sed to support
tended for the
plogies. Some
lectric coating
hls when used

2.78 HYBRIP PRINTED-"WIRING BOARD — A multilayer board comprised of various combinations of
dissimilar base materials and/or bonding layers with different UL/ANSI grades and/or Non-ANSI material.
2.79 IDENT|CAL PROCESSING — Production or fabrication processes with the same manufacturing

steps required to fabricate a board.

2.80 IMMERSION SILVER — Consists of a very thin coating typically less than 0.55 microns (0.0217 mils)
of nearly pure silver created by galvanic displacement and may contain a slight amount of organic material
deposited with the silver.

2.81 INDUSTRIAL LAMINATE - Insulating material consisting of reinforcement impregnated or coated
with a resin and laminated under pressure and high temperature with or without vacuum assist. The resin
may contain filler and additives. The reinforcement may be fibrous material such as cellulose paper,
cotton, woven aramid, nonwoven aramid, woven glass, random laid glass mat or other fibers and films.
See Base Material.

2.82 INFRARED REFLOW (IR) — Melting of tin/lead or remelting of solder using infrared heat as the
primary source of energy.
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2.83 INTERNAL LAYER — A conductor pattern contained entirely within a multilayer board construction.
2.84 LAMINATE - The product of bonding two or more layers of material.

2.85 LAMINATE THICKNESS — The thickness of the dielectric material in a singlesided or doublesided
singlelayer metal-clad base material.

2.86 LAYER-TO-LAYER SPACING - The thickness of dielectric material between adjacent conductor
planes (i.e., the physical distance between adjacent conductor planes).

2.87 LEGEND INK — See Marking Ink.

2.88 MARKING INK — A non-conductive permanent coating, resistant to solvents and chenluicals, used to
provide a means of identification in the form of letters, numbers, symbols and_patterns to identify
component logations and orientation to aid in printed wiring board assembly.

2.89 MASS ILAMINATING — An assembly of base material layers and bonding layers lamingted together,
and which is performed by a base material manufacturer or any other squrce outside the |printed wiring
board fabricatpr's facility. Mass laminating is performed in several ways. Two examples are:

a) The manufacturer of the base material receives the inneflayers etched by the [printed wiring
board fabricator and, with a bonding layer supplied by thedprinted wiring board fabricator or from his
own stpck, laminates the boards with a solid metal sheetion the external surfaces.

b) Theg manufacturer of the base material receives‘@art work from the printed wiring bgard fabricator
or gengrates his own art work to prepare the inner layers, etches the inner layers pf his own in-
house pase material, and with a bonding layerlaminates the boards with a solid metdl sheet on the
external surfaces.

After either of the above procedures, thellaminator returns to the printed wiring board fabricator a
composite of |nternal layers and solid metal external layers for final etching of external syrfaces and/or
plating operatipns.

2.90 MAXIMUM OPERATING TEMPERATURE (MOT) — The maximum operating tempgrature is the
maximum continuous use temperature that the board may be exposed to under norinal operating
conditions.

2.91 METAL|BASELAMINATE — A metal core used as the support for a dielectric insulating material or
base material ppplied to one or both sides of the metal core surface.

2.92 METAL BASE PRINTED WIRING BOARD - A printed board having a metal core as the support for
the dielectric structure.

2.93 METAL-CLAD BASE MATERIAL — Base material with integral metal conductor material, on one or
both sides.

2.94 METAL CLAD LAMINATE — See Metal Clad Base Material.
2.95 METAL CORE BOARDS — See Metal Base Printed Wiring Boards.
2.96 METAL CORE LAMINATE — See Metal Base Laminate.

2.97 METALWEIGHT - See Conductor Weight.
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2.98 MIDBOARD CONDUCTOR — A conductor spaced more than 0.40 mm (0.015 inch) from the edge
of a printed wiring board.

2.99 MINIMUM CONDUCTOR WIDTH — The minimum width conductor present on the sample or
production printed wiring board. See Conductor Base Width.

2.100 MULTILAYER — Consists of alternate layers of conductors and base materials bonded together,
including at least one internal conductive layer.

2101 MULTISITE PROCESSOR - An outside contractor performing defined non-critical board
manufacturing steps, including, but not limited to, process steps with temperatures below 100°C or MOT.
The multisite processor shall return the boards to the original board manufacturer and may not ship boards
directly to the|end product manufacturer. See Subcontractor.

2.102 PATTERN — An arrangement of conductive material on a printed wiring board.

2.103 PEEUABLE RESIST — A temporary resist applied to a limited area of the printed wiring board to
protect certaip holes or features such as contact fingers from accepting solder, and is renfoved from the
printed wiring|board before installation in the end product.

2104 PERHORMANCE LEVEL CATEGORIES (PLC) — An integer‘defining a range of tegt values for a
given electrical or mechanical property test.

2.105 PERNANENT COATING — See Permanent Materials:

2.106 PERNANENT MATERIALS — Materials intended to be a part of the board, for fthe life of the
product.

2.107 PERNANENT RESIST — A solder,_resist or mask material intended to be a part of{the board, for
the life of the product.

2108 PLATED-THROUGH HOLE - A connection by means of a plating process that deposits a
conductive material on the side-of'a hole to connect conductor patterns on or in a two-sided or multilayer
printed wiring|board.

2.109 PLAT|NG — A chemically or electrochemically deposited metallic coating.

2.110 PLATING:UP — The addition of plating material onto existing conductor or plating mjterial.

2.111 PLUGGED-HOLE MATERIAL — A nonmetallic substance used to plug through holes, buried or
blind vias, etc., and applied by some process, such as dipping, curtain coating, film laminating, screening,
spraying, or melt-flow.

2112 PREPREG - Fibrous reinforcement material impregnated or coated with a thermosetting resin
binder, and consolidated and cured to an intermediate stage semi-solid product (B-stage resin).

2.113 PRINTED BOARD - See Printed Circuit Board and Printed Wiring Board.

2.114 PRINTED CIRCUIT BOARD - A printed board produced from rigid industrial laminate material that
provides point-to-point connections and printed components in a predetermined arrangement. See Printed
Wiring Board and Printed Board.
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2.115 PRINTED CONDUCTOR — A conductor applied to a base material, or to an existing conductor on

base material,

by means of a printing process.

2.116 PRINTED WIRING — A pattern of conductive material formed on the surface of a base material
primarily for point-to-point electrical connections or shielding.

2117 PRINTED WIRING BOARD - A completely processed combination of a printed-wiring pattern,
including printed components, and the base material. See Printed Circuit Board and Printed Board.

2.118 PRINTING — Reproducing a pattern on a surface by any process.

2.119 PROD

UCTION BOARD — A complete fabricated board, intended for shipment

2.120 PROD
products.

2.121 REINH
enhancing the|

2.122 RELA]
of critical prop

UCTION PROCESS - Fabrication process used to produce boards intende
ORCEMENT MATERIAL — Any material (i.e. fibrous, continuous, sheet, et
base material mechanical or physical performance.

[IVE THERMAL INDEX (RTI) — Maximum service temperature for a material,
erties will not be unacceptably compromised through) chemical thermal deg

the reasonabl¢ life of an electrical product, relative to a referencedmaterial having a confirmg

corresponding

2.123 RESIN
(one pass) or
stage resin. D
foil and B-stag

2.124 RESIS
a pattern from
after processi

2.125 RIGID
thermosetting
product.

2126 RIGID

performance-defined RTI.

COATED COPPER FOIL (RCF) — Metal foil coated with unreinforced resin U
louble- (two pass) coated system. Single-coated foils are usually coated with ¢
buble-coated foils are usually coatedwith two layers of resin; C-stage resin a
e resin on the surface of the C-stage resin.

the effects of an etchant, jsolder, or plating and which remains on the printeg
g.

INDUSTRIAL CAMINATE — Fibrous reinforcement material impregnated or
resin binderjsand consolidated under high temperature and pressure into

PRINTED WIRING BOARD — A printed wiring board produced using rigid h

materials.

d for end-use

C.) capable of

where a class
adation, over
d, acceptable

sing a single-
ne layer of B-
djacent to the

T COATING — A material.supplied in liquid or film form to mask or protect selg¢cted areas of

wiring board

coated with a
b dense solid

ase dielectric

2.127 SAMPLE - A test vehicle made from a complete or portion of production board, or a coupon
formed using all steps of the board production process and incorporating specific construction features.

2.128 SILVER MIGRATION — The ionic movement of silver due to migration inducing affects.

2.129 SINGLELAYER - Singlelayer board constructions are doublesided constructions with one layer of
dielectric materials(s) separating the conductor planes, and singlesided constructions with a single
conductor plane on one side of a dielectric materials(s).

2.130 SINGLESIDED — A board with conductor pattern on one side of the dielectric material(s).

2131

SOLDER - A metal alloy with a melting temperature below 427°C (800°F).
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2.132 SOLDER MASK — See Solder Resist.

2.133 SOLDER RESIST — A coating material used to mask or to protect selected areas of the printed
wiring board from solder deposition or plating.

2.134 SOLDERING - ASSEMBLY SOLDERING PROCESS - The process used for soldering
components to a printed wiring board during the assembly process. The soldering process may include
but is not limited to reflow, wave, selective soldering or other equivalent soldering techniques.

2135 SOLDERING - SELECTIVE SOLDERING - An automated process used for soldering
components to a printed wiring board during the assembly process. The process targets only selected
components on a printed wiring board. The complete printed wiring board may not be subject to the same

thermal profil
but excludes

of Selective S
Robotic Solds

2.136 SUB(Q

p during these soldering processes. Selective Soldering encompasses diffe
Surface Mount Technology (SMT) reflow soldering and traditional wave solde
oldering are — Laser Soldering, Miniature Wave Select Solder Fountains;“and
ring.

ONTRACTOR - An outside contractor performing definedcritical board

steps, including, but not limited to, process steps with temperatures equal te or above 100°

MOT, whiche
and may not

2.137 SUBS
2.138 SURH

2139 SURA
pattern.

2.140 SURHA
to an intercon

2.141 SURH
patterned con

2.142 TEMH
process invol

er is greater. The subcontractor shall return the boards €0 the original board
hip boards directly to the end product manufacturer. Se€ Multisite Processor.

TRATE — See Core Material.
ACE FINISH — See Surface Plating/Coating.

ACE MOUNTING - Electrical connéction of components on the surface of

rint techniques
ing. Examples

Point-to-Point

Imanufacturing
C or above the
manufacturer

the conductor

ACE MOUNT COMPONENT;- A leaded or leadless component capable of being attached

hect construction by surface mounting.

ACE PLATING/COATING — The surface plating/coating shall be on the f{
ductors and shall'not create an interface with the dielectric surface.

ERATURE-PROFILE — The temperatures a select point traverses as it pas
ing multiple temperatures and dwell times.

2.143 TEMH

op surface of

ses through a

OQRARY RESIST — A solder resist or mask material intended to be removed fi

pom the printed

wiring board before installation into the end-product.

2.144 TEST PATTERN - The conductor pattern intended for test and inspection purposes.

2145 TYPE - A unique model or product designation arbitrarily assigned to a board by the fabricator.
See Markings, Section 36.

2.146 UL/ANSI TYPE MATERIAL — A specific type designation for materials defined in the Standard for
Polymeric Materials — Industrial Laminates, Filament Wound Tubing, Vulcanized Fibre, and Materials
Used in Printed Wiring Boards, UL 746E, as having certain base material, resin, thermal index and profiles
of minimum performance.

2.147 UNCLAD - A dielectric or laminate material without foil or conductive material (never copper clad).
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2.148 VIA — A conductor plated through-hole, in which there is no intent to insert a component lead or
other reinforcement material, for interlayer connection of conductor planes. See also "Blind Via" and
"Buried Via".

2.149 VOID - A defect that leaves an area on an element of a printed wiring board without a metallic or
nonmetallic coating.

2150 X-AXIS — A reference axis, usually horizontal or left-to-right direction in a two dimension
coordinate system.

2151 Y-AXIS — A reference axis, usually vertical or bottom-to-top direction in a two dimension
coordinate system. The x and y axis are usually perpendicular to one another, in a two or three dimension
coordinate sygtem.

2.152 Z-AXI
usually refers

b — The axis perpendicular to the plane created by the x and y reference gxis. This axis

o the thickness of a board construction.
3 Units of Measurement

3.1 Values s
approximate i

fated without parentheses are the requirement. Values in’parentheses are ¢
formation.

xplanatory or

4 Measurement Accuracy and Testing Conditions

4.1 A measu
specified para

ring device used to perform the tests inthis standard shall be capable of r
meter with an accuracy within 10 percent of the measured parameter.

neasuring the

4.2 Prior to
Practice for ¢
Atmospheres
and 50 £10 pe

4.3 During th
(77°F £18°F
method.

all tests, subject all samples te~a stabilization period in accordance with
onditioning Plastics for Testingy ASTM D618, and the Standard for Plastig
or Conditioning and Testing, ISO 291, for a minimum of 40 hours at 23 +2°C
rcent RH, unless specifiedotherwise in the individual test method.

e test, the standard atmospheric conditions surrounding the sample shall bg
and 50 +10 percent relative humidity, unless otherwise specified in the

5 Supplementary Test Procedures

5.1

the Standard
s — Standard
(73.4 £3.6°F)

b 25°C +10°C
ndividual test

These rg¢quirements are intended to be used in conjunction with the following requirements or

standards:

a) The Standard for Polymeric Materials — Short Term Property Evaluations, UL 746A, the
Standard for Polymeric Materials — Long Term Property Evaluations, UL 746B, the Standard for
Polymeric Materials — Industrial Laminates, Filament Wound Tubing, Vulcanized Fibre, and
Materials Used in Printed Wiring Boards, UL 746E, and the Standard for Polymeric Materials —
Flexible Dielectric Film Materials Used in Printed Wiring Boards and Flexible Materials Interconnect
Constructions, UL 746F, contain programs for investigating polymeric materials and industrial
laminates.

b) The Standard for Tests for Flammability of Plastic Materials for Parts in Devices and Appliances,
UL 94, contains methods for evaluating the flammability of polymeric materials that are intended to
be used in electrical equipment.
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