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INTRODUCTION
1 Scope
1.1

Flexible materials shall be defined as films or materials exhibiting flexible properties.

1.2 These requirements cover short term and long term test procedures to be used for the evaluation of
flexible material, film, base material, conductor adhesive material, bonding film, cover lay, and other thin
film materials used for parts intended for specific applications in end products.

1.3 Together with the Standards mentioned in the Supplementary Test Procedures, Section 6, these

requirements
properties o
manufacturef,

1.4 Compli
component @

1.5 These

greater than
Standard for|
Materials Us

2 Abbrevigtions

2.1 The aq
Interconnect

2.2 The adg
Temperature

2.3 The ac|
7.81 for the d

3 Units of Measurement

3.1 Values
approximate

—provide—data—with—respect—to—the—physicat—etectricat—ftammabitity,—thermal,
the materials under consideration and are intended to provide guidance i
the fabricator, the end product manufacturer, safety engineers and otherintere

bnce with these requirements does not indicate the product is, acceptable
f an end product without further evaluation.

requirements do not apply to the evaluation of rigid industrial laminates havin

Polymeric Materials — Industrial Laminates, Filament.Wound Tubing, Vulcaniz
bd in Printed Wiring Boards, UL 746E.

ronym "FMIC" appears throughout this Standard, and stands for "Flexi
Construction." See 7.57 for the definition of FMIC.

ronym "MOT" appears throughout this Standard, and stands for "Maximd
" See 7.70 for the definition ©fMOT.

efinition of RTI.

stated without parentheses are the requirement. Values in parentheses are ¢
information.

and other
the material
sted parties.

for use as a

h a thickness

0.25 mm (0.010 inch). For materials with thicknesses (greater than 0.25 mm refer to the

ed Fibre, and

ple Materials

m Operating

onym "RTI" appears throughout this Standard, and stands for "Relative Thermal Index." See

xplanatory or

4 Measure

41

ment Accuracy and lesting Conditions

A measuring device used to perform the tests required by this Standard shall be capable of

measuring the specified parameter with an accuracy within 10 percent of the measured parameter.

4.2 Prior to all tests, subject all samples to a stabilization period in accordance with the Standard
Practice for Conditioning Plastics for Testing, ASTM D618, and the Standard for Plastics — Standard
Atmospheres for Conditioning and Testing, ISO 291, for a minimum of 40 hours at 23 +2 °C (73.4 +3.6 °F)
and 50 £10 percent relative humidity, unless specified otherwise in the individual test method.

4.3 During the test, the standard atmospheric conditions surrounding the samples shall be 25 °C £10 °C
(77 °F 18 °F) and 50 +10 percent relative humidity, unless specified otherwise in the individual test
method.
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4.4 Once samples are removed from the thermal or humidity pre-conditioning environment, samples
shall be cooled in the desiccator for at least 4 hours at room temperature and tested within 30 minutes

after removal

from the desiccator.

5 References

5.1 Any undated reference to a code or standard appearing in the requirements of this standard shall be
interpreted as referring to the latest edition of that code or standard.

5.2 The following publications are referenced in this Standard:

AST

D 374 — Standard Test Methods for Thickness of Solid Electrical Insulation

ASTM

ASTM
Electr

ASTM
Electri

ASTM
IPCT
ISO 2

6 Supplem

D 618 — Standard Practice for Conditioning Plastics for Testing

D 5423 — Standard Specification for Forced-Convection Laboratory Qvens for
cal Insulation

D 5374 — Standard Test Method for Forced-Convection Laboratory Ovens for
cal Insulation

E 3 — Standard Guide for Preparation of Metallographic'Specimens
M-650 2.1.1 — Microsectioning Manual and Semi orAutomatic Method

D1 — Standard for Plastics — Standard Atmospheres for Conditioning and Testing

bntary Test Procedures

6.1 These fequirements are intended to be Used in conjunction with the following req

standards:

a) The
UL 94
electri

Standard for Tests for Flamimability of Plastic Materials for Parts in Devices ang
, contains methods for evaluating the flammability of polymeric materials use
cal equipment.

Fvaluation of

Fvaluation of

Lirements or

Appliances,
| for parts in

b) The Standard for '\Polymeric Materials — Short Term Property Evaluations, UL 746A, contains

short
specif

c) The
term t

erm test procedures to be used for the evaluation of materials used for parts
c applications in electrical end products.

Standard for Polymeric Materials — Long Term Property Evaluations, UL 746B,
bst procedures to be used for the evaluation of materials used for parts intende

intended for

contains long
d for specific

applicafions in end products.

d) The Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C,
contain programs for evaluating polymeric materials. UL 746C is intended for the evaluations of
polymeric materials in specific applications in end products.

e) The Standard for Polymeric Materials — Industrial Laminates, Filament Wound Tubing,
Vulcanized Fibre, and Materials Used in Printed Wiring Boards, UL 746E, contain programs for
evaluating polymeric materials. UL 746E is intended for the evaluation of polymeric materials in
specific applications in printed wiring boards.

f) The Standard for Printed Wiring Boards, UL 796, contains the minimum performance
requirements for printed wiring boards.
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g) The Standard for Flexible Materials Interconnect Constructions, UL 796F, contains the minimum
performance requirements for flexible printed wiring boards and interconnect constructions.

7 Glossary

7.1 Forthe

purposes of this Standard, the following definitions apply.

7.2 ADHESIVE — A substance such as glue or cement used to join, bond, or fasten materials or objects

together.

7.3 ADHESIVELESS - Sputtered on or Cast on film. Adhesiveless does not include Laminated

materials.

7.4 AS-RECEIVED — Samples in an unconditioned state, prior to being subject to conditioning, or without
a history of cpnditioning.

7.5 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 limjted to reflow,
wave, selective soldering or other equivalent soldering techniques.

7.6 BASE DIELECTRIC MATERIAL — An organic or inorganic dielectric barrier material, uged to support

conductor m

7.7 BASE
conductor m

7.8 BASE ||
foil or mater
thickness an
7.9 BONDI
Bondply and
7.10 BONL
7.11 BOND

7.12 BUILL

hterial.

MATERIAL — An organic or inorganic insulating material used to support
hterial, with or without integral adhesive material, with or without integral conduct

al deposited on the surfaces. If an adhesive is used for the base material,
 number of sides is indicated séparately.

Freefilm.
ING LAYER + An adhesive layer used to bond discrete layers during lamination
PLY —See Bonding Film.

-UP "THICKNESS - Overall thickness of a combination of materials. Unlg

a pattern of
or material.

MATERIAL THICKNESS — The thickress of the base dielectric material excludipg conductive

the adhesive

NG FILM — The layer of insulation used to bond discrete layers during laminatiof of multilayer
flexible printgd wiring board constructions. A general term used to describe bondply and free|

film. See also

ss otherwise

indicated, the build-up thickness will refer to the overall thickness in the area of a flexible material where
no internal or external conductor material resides.

7.13 CALCULATED THICKNESS - A thickness value determined by adding suggested material
component thicknesses, or a thickness value determined by adding or subtracting one measured value to

or from another measured value.

7.14 CAST ON COPPER - Resin is cast onto copper and then polymerized (cured). The process may
require a “multilayer” resin to manufacture a double sided clad material.

7.15 CIRCUIT - Electrical devices and elements interconnected to perform a desired electrical function.

7.16 CIRCUITRY LAYER - Conductor layer or plane in or on an interconnect construction or printed
board.
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7.17 CLAD MATERIAL — Base material or base dielectric material with conductor material attached.

7.18 CLADDING — A deposited or plated metallic layer or laminated foil used for its protective and/or
electrical properties. See Conductive Foil, 7.22.

7.19 COATING - A non-metallic substance applied by some process, such as dipping, curtain coating,
film laminating, screening, spraying, or melt-flow.

7.20 CONDITIONING — The time related exposure of a test samples to a specified environment prior to
or after testing and before evaluation.

7.21 COND ricity.

7.22 CONDWUCTIVE FOIL — A thin metal sheet intended for forming a conductorpatterh on a base
material.

7.23 CONDWUCTOR - A single conductive in a conductive pattern.

7.24 CONDUCTOR ADHESIVE - Adhesive material used to attach ‘conductor materigl to a base
material, or base dielectric material.

7.25 CONDUCTOR AVERAGE TRACE WIDTH — The averagéwidth of a length of conductdr trace.

7.26 CONDUCTOR BASE WIDTH — The width of a conductor at the interface of the conddctor material
and base maferial. See also Conductor Width.

7.27 CONDWUCTOR LAYER - The total conductivée’ pattern formed on one side of a single layer of a base
material. (This may include all or a portion of ground and voltage planes.)

7.28 CONDUCTOR MATERIAL — An.efganic or inorganic substance capable of transmittipg electricity,
used for circyit conductors, including but'not limited to copper, tin, nickel, gold, copper paste| silver paste,
carbon paste] ruthenium oxide paste,.etc.

7.29 CONDUCTOR PATTERN — The path, design, or configuration of conductor material|on the base
material, inclyding but not limited to conductor traces, lands, through-holes, and vias.

7.30 CONDUCTOR.TJHICKNESS — The thickness of the conductor and additional metallic platings or
coatings, excluding\non-conductive coatings.

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

7.32 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.

7.33 CONSTRUCTION — A variation in flexible materials build-up, including but not limited to film,
adhesive, base material, bonding film, cover lay, dielectric material, laminate, prepreg, or other insulation
materials. Variations include singlelayer, multilayer, flexible, flex-to-install, rigid, and multilayer flex/rigid
composite constructions.

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

7.35 CONVERTOR - Manufacturer who prepares materials, such as lamination of copper, adhesive, and
base dielectric material for use in the fabrication of flexible materials.
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7.36 CORE MATERIAL — The innermost material, interconnect construction, or printed wiring board
which may be used to support a subsequent layer or layers of dielectric material and conductor pattern.
Core material may be an organic or inorganic material, with or without integral dielectric material. Core
material may be referred to as substrate material.

7.37 COVERCOAT — A material deposited as a liquid onto the circuitry that subsequently becomes a
permanent dielectric coating. See Cover Material, 7.41.

7.38 COVERFILM - A film made from:

a) A homogenous, single component chemistry;

b) Separate layers of generically similar chemistries; or
¢) A domposite blend of chemistries.
See Cover Material, 7.41.
7.39 COVHRLAY - Film and adhesive made from separate layers of generically differenf chemistries.

See Cover Material, 7.41.

7.40 COVHRLAY ADHESIVE - Adhesive used with film to prepare, coverlay.

7.41 COVH
flexible circu

R MATERIAL — A thin dielectric material used“te encapsulate circuitry, most
t applications. See Covercoat, 7.37, Coverfilm, 7.38, and Coverlay, 7.39.

commonly for

7.42 CURR
between the

ENT — The flow or movement of electrons in a conductor as a result of voltg
ends of the conductive path.

ge difference

7.43 DECL
etching or ot

AD — A dielectric material from*which the foil or conductive material has beer
her means.

removed by

7.44 DELAMINATION — A planar-separation of materials between layers (i.e., separation between

conductor an

7.45 DIELE
being polariz

7.46 DOUH

d base material, bonding film and base material, cover film and conductor, etc.).

CTRIC — Aumaterial capable of high resistance to the flow of electrical current a
ed by eleétrie field.

LE-SIDED — A flexible material with a conductive layer on the two external side

hd capable of

s of the base

dielectric ma

lerial.

7.47 END-PRODUCT - An individual part or assembly in its final completed state. See End-Use Product.
7.48 END-USE PRODUCT — A device or appliance in which an FMIC is installed as a component.

7.49 ETCHANT — A solution used to remove the unwanted portions of material from a base dielectric
material or interconnect construction by a chemical reaction.

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

7.51 ETCHING - The chemical, or chemical and electrolytic, removal of unwanted portions of conductive
or resistive material.
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7.52 EXTERNAL LAYER - The conductor pattern on the external surface of the interconnect
construction.

7.53 FABRICATOR — A manufacturer, alternate manufacturer, subcontractor, or multi-site processor who
may form the pattern of conductive material, laminate, coat, or process the materials for production of an
interconnect construction or FMIC.

7.54 FILM — A sheet, thin coating, or membrane material having a thickness not greater than 0.25 mm
(0.010 inch).

7.55 FLAMMABILITY RATED ONLY - A flexible material intended for use where the construction shall

be evaluated

the materials
the end-use g

7.56 FLEXI
construction
flexing in th
Construction,

7.57 FMIC 1

7.58 FOIL I
interconnect

7.59 FREEF
printed wiring

7.60 GRAD
or vendor.

7.61 INCLU
cloth)inthe s

7.62 INFRA

fora-Hammability classiication-onh—and-thethermalmechanicaland-elesctric:
is not of concern and only the flammability classification of the resulting FMICis
roduct.

BLE MATERIALS INTERCONNECT CONSTRUCTION - A sub-category
ntended for use where some portion of the interconnect construction shall k

e end-use product application. See the Standard for Flexible Materials
UL 796F.

- See Flexible Materials Interconnect Construction.

LAMINATION — A process for bonding a conductive foil to a dielectric basg
fonstruction.

FILM — An adhesive layer used to bond discrete layers during lamination of mult
board constructions. See Bonding Film; Bondply, and Unsupported Bonding Filr

E — A designation arbitrarily assighed to a material by the material manufactur

SIONS — Foreign particles, metallic or nonmetallic, entrapped (cannot be wip
pecified material and\were not intended as part of the material formulation.

RED REFLOW'(IR) — Melting of platings such as tin/lead or remelting of solder v

heat as the p

7.63 INTE
conductor, bqg
point-to-point

include stiffener or adhesive (external bonding)

7.64
construction.

7.65 LAMIN

imary source of energy.

al capacity of
of concern in

interconnect

e subject to

Interconnect

material or

layer flexible

n.

br, converter,

ed off with a

sing infrared

ONNECT CONSTRUCTION — An integral combination of film, adhesive, b
ial, and other insulation material, fabri

materials.

ATE (n.) — A product made by bonding together two or more layers of material.

ase material,

ated to form

etion does not

INTERNAL LAYER — A conductor pattern contained entirely within a multilayer interconnect

7.66 LAMINATE THICKNESS — The thickness of the base dielectric material (not including adhesive
thickness) in a single-sided or double-sided singlelayer metal-clad base material.

7.67 LAMINATED - Typically a “Multilayer” resin build up and then laminated to copper. One option is to
start with a prepolymerized film, the same as used for cast on type, and build up other types of resin,
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