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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MATERIALS FOR PRINTED BOARDS AND
OTHER INTERCONNECTING STRUCTURES -

Part 4-5: Sectional specification for prepreg materials, unclad -
Polyimide, modified or unmodified, woven E-glass prepreg
of defined flammability

FOREWORD

nternational Electrotechnical Commission (IEC) is a worldwide organization for standardization co

end and in addition to other activities, IEC publishes International Standards, Technical Specif]

cation(s)”). Their preparation is entrusted to technical committees; any IEC National Committee in

the International Organization for Standardization (ISO) in accordance with conditions detern
ement between the two organizations.

formal decisions or agreements of IEC on technical matters express, as nearly as possible, an inte

Publications have the form of recommendations for ifternational use and are accepted by IEC
mittees in that sense. While all reasonable efforts @ré,made to ensure that the technical conten
cations is accurate, IEC cannot be held responsible for the way in which they are used or
terpretation by any end user.

der to promote international uniformity, IEC, National Committees undertake to apply IEC Pub
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International Standard IEC 61249-4-5 has been prepared by IEC technical committee 91:
Electronics assembly technology.

The text of this standard is based on the following documents:

FDIS Report on voting
91/527/FDIS 91/537/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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IEC 61249-4 consists of the following parts, under the general title Materials for printed
boards and other interconnecting structures — Part 4: Sectional specification set for prepreg
materials, unclad:

Part 4-

1: Epoxide woven E-glass prepreg of defined flammability?

Part 4-2:  Multifunctional epoxide woven E-glass prepreg of defined flammability
5: Polyimide, modified or unmodified, woven E-glass prepreg of defined flammability

Part 4-
Part 4-
Part 4-

11: Non-halogenated epoxide, woven E-glass prepreg of defined flammability

12: Non-halogenated multifunctional epoxide woven E-glass prepreg of defined

flammability

The cd
the m4
the da

* rec
o« wit
* rep

mmittee has decided that the contents of this publication will remain unchangs

intenance result date indicated on the IEC web site under "http://webstare.iec
a related to the specific publication. At this date, the publication will be
ponfirmed;

ndrawn;

laced by a revised edition, or

« amgended.

A bilin

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

d until
.ch" in

1 Under consideration.
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MATERIALS FOR PRINTED BOARDS AND
OTHER INTERCONNECTING STRUCTURES -

Part 4-5: Sectional specification set for prepreg materials, unclad —

Polyimide, modified or unmodified, woven E-glass prepreg
of defined flammability

1 Sgepe

This part of IEC 61249 gives requirements for properties of prepreg that is mainhinter
be usgd as bonding sheets in connection with laminates according IEC 61249-2-11
manufacturing multilayer boards according to IEC 62326-4. This material may-be also
bond dther types of laminates.

Prepr

flammability rating on fully cured prepreg is achieved through-the’ use of brominat

retardd
the su
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IEC 61
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Sectio
E-glas

IEC 61
Sectio
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IEC 62

according to this standard is of defined flammability (vertical burning tes

nts contained as an integral part of the polymeric structure. After curing accor
pplier’s instructions, the glass transition temperature iscdefined to be 170 °C mini

dbrmative references

lowing referenced documents are indispensable for the application of this doc
fed references, only the edition cited applies. For undated references, the latest
eferenced document (including any amendments) applies.

189-2:1997, Test methods for .electrical materials, printed boards and othe
ting structures and assemblies Part 2: Test methods for materials for intercon
res

ment 1 (2000)

249-2-11, Materialstfor printed boards and other interconnecting structures — Pa
nal specification (set for reinforced base materials clad and unclad — Polyimide
5 laminated shéetof defined flammability copper-clad

249-6-3, Material for printed boards and other interconnecting structures — P4
nal specification set for reinforcement materials — Woven E-glass (for the manu
regs-and copper-clad base materials2

ded to
when
sed to

). The
ed fire
ding to
mum.

ument.
edition

inter-
hection

t2-11:
woven

rt 6-3:
facture

erlayer

326<4:1996, Printed boards — Part 4: Rigid multilayer printed boards with int

connections - Sectional specification

ISO 9000:2000, Quality management systems — Fundamentals and vocabulary

ISO 11014-1:1994, Safety data sheet for chemical products — Part 1. Content and order of
sections

ISO 14001:2004, Environmental management systems — Requirements with guidance for use

2 n preparation.
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3 Materials and construction

The prepreg consists of a reinforcing E-glass fabric which is impregnated with polyimide resin
and partially cured to the B-stage.

3.1 Reinforcement

Woven E-glass as specified in IEC 61249-6-3: Woven E-glass fabric (for the manufacture of
prepreg and copper-clad laminate).

3.2 Resin system

Polyimide, modified or unmodified, resulting in a cured laminate with a glass traJnsition
temperature of 170 °C minimum.

Contrast agents may be added to enhance processing such as automated optical inspeg¢tion.

Its flanpe resistance is defined in terms of the flammability requirements)of 4.3.2.

4 Prioperties

4.1 Properties related to the appearance of the prepreg

The prepreg shall be substantially free from defects thatimay have an impact on the majerial’s
fitness|for use for the intended purpose.

For the following specific defects, the requirements given shall apply when inspection i$ made
in accqrdance with IEC 61189-2 method 2VQT.(under consideration).

411 Dewetted areas (fish eyes)

Dewetled areas with a diameter >40 mm are not permissible.

Dewetled areas with a diameter <10 mm are permitted to an extent of a maximum {10 fish
eyes in any 300 x 300 mm‘area of the prepreg.

4.1.2 Broken filaments

When judging the-presence of broken filaments their sizes and frequency of occurrence are
important for-assessing acceptability but also the flow characteristic of the prepreg must be
taken [nto cconsideration. The acceptance conditions for broken filaments shall be as pgreed
upon t1etween the user and supplier.

4.1.3 Distortion
When the prepreg is tested in accordance with test method 2M29 (under consideration) of

IEC 61189-2, the distortion or non-perpendicular orientation of the fill or weft yarns in the
glass fabric shall not exceed 10 % measured over any 300 mm test distance.

4.1.4 Creases

Creases caused by handling of the prepreg where only a negligible loss of resin has occurred
are permitted.

Creases where the glass yarns are exposed due to loss of resin are not permitted.
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4.1.5 Edge conditions

Cut-to-size panels shall have even edges and shall not show loss of resin at the edge due to
the cutting process more than 2 mm. Excessive occurrence of resin dust released during the
cutting shall be removed before packaging for shipment.

4.2 Properties related to B-stage prepreg

A number of characteristics can describe thickness, reactivity and rheology of B stage prepreg.
The choice of characteristics to be used as qualification and quality conformance testing as
well as the nominal performance levels are as agreed upon between the user and supplier.

Severdl of the characteristics shown below are interrelated and should not be s;tcified
individpally. Ordering requirements should preferably be restricted to the glass(style, one
characteristics marked (a) in combination with one characteristic marked (b). Aymaximum of
one optional characteristic (c) of B stage prepreg may be included.

Glass style

Thickness parameter

+ Repin content (a)
- Trgated weight (a)

Reactiyity/rheology parameter

* Repin flow (b)
« Scaled flow thickness (b)
+  Mgélt viscosity (b)
» Cured thickness (b)

Optionpl parameter

» Vol|atile content (€)
Gel] time (c)

4.2.1 Resin content

When fested in accordance with test method 2C03 or 2C10 of IEC 61189-2, the nominal resin
contenft shall be<@s-agreed upon between the user and supplier.

The tolerance around the ordered nominal value shall be £3 %, e.g. (45 = 3) %.

4.2.2 Treated weight

When tested in accordance with test method 2C03 of IEC 61189-2, the nominal treated weight
shall be as agreed upon between the user and supplier.

The tolerance around the ordered nominal value shall be +3 %, e.g. (350 £ 10,5) g.

4.2.3 Resin flow

When tested in accordance with test method 2M09 of IEC 61189-2, the nominal resin flow
shall be as agreed upon between the user and supplier.

The tolerance around the ordered nominal value shall be +5 %, e.g. (25 £ 5) %.
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Scaled flow thickness

005(E)

When tested in accordance with test method 2M26 of IEC 61189-2, the nominal scaled flow
and the tolerance shall be as agreed upon between the user and supplier.

4.2.5

Melting viscosity

When tested in accordance with test method 2C09 of IEC 61189-2, the nominal melt viscosity
shall be as agreed upon between the user and supplier.

The tolerance around the ordered nominal value shall be £20 mPa s, e.g. (240 + 20) mPa s.

4.2.6

When

Gel time

ested in accordance with test method 2C02 of IEC 61189-2, the nominal‘gel tim

be as @agreed upon between the user and supplier.

The to

4.2.7

When
be 2 %

4.3
4.3.1

A total

erance around the ordered nominal value shall be +20 s, e.g. (160,£°20) s.

Volatile content

tested in accordance with test method 2C04 of IEC 61189-2, the volatile conter
maximum.

Properties related to prepreg after curing
Electric strength

of 2 plies of prepreg of minimum size.300 mm x 300 mm shall be bonded togeth

cured |n accordance with the manufacturer’'s,recommendations whereupon the thicknes

be det

When
electri

4.3.2

ermined using a micrometer.

e shall

t shall

er and
s shall

tested in accordance with test' method 2E11 (a I'étude) of IEC 61189-2, the minimum

strength shall be 25 V/um.

Flammability

A nu
bonde

ber of plies of~minimum size 300 mm x 300 mm of the prepreg under test s
together and;-Cured in accordance with the manufacturer’s recommendation

numbelr of plies shall be chosen so that a specimen thickness of approximately 0,4-0,5
obtain¢d as measured with a micrometer.

When jested’'in accordance with test method 2C06 of IEC 61189-2, the flammability sh
the requir€ments as shown in Table 1.

hall be
s. The
mm is

aIII meet
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Table 1 — Flammability

Property Test method Requirement
(IEC 61189-2) Desi -
esignation
FV 0 FV 1
Flammability:
Flaming combustion time after each application of the
flame for each test specimen 2C06 <10s <30s
Tota_l fIa_mlng combustion time for the_ 10 flame <50 s <250 s
applications for each set of five specimens
Glowing combustion time after the second removal of the 661s
test flare = OV P
Flaming or glowing combustion up to the holding clamp None None
Dripping flaming particles that ignite the tissue paper None Nonk

4.3.3 Relative permittivity and dissipation factor
A totallof 2 plies of prepreg of minimum size 300 mm x 300 mm shall be bonded together and

fully cyred in accordance with the manufacturer’'s recommendations whereupon the thickness
shall be determined using a micrometer.

When tested in accordance with test method 2E10 (under, consideration) of IEC 611893-2, the
relativg permittivity and dissipation factor at 1 MHzshall be 5,4 and 0,035 maximum,
respedtively.

4.3.4 Cured thickness

The nominal thickness and the tolerance of‘the cured prepreg using the user’s lamjination
cycle ghall be as agreed upon between the;user and supplier.

4.3.5 Glass Transition Temperature (T,)
A totallof 5 plies of prepreg of-minimum size 300 mm x 300 mm shall be bonded together and

fully cyred in accordance with‘the manufacturer’s recommendations, whereupon the thickness
shall be determined using @ micrometer.

When [tested in accordance with test method 2M10 of IEC 61189-2, the glass trgnsition
temperature shall he*150-190 °C.

5 Dglivery.form
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5.1 Rolls

Roll sizes shall be as agreed upon between the user and supplier. For rolls 250 m in length,
cut outs from quality conformance inspection are allowed. The size of the roll delivered by the

supplier shall not deviate more than +28 mm in the width and +5 m in the length from the

ordered size. Extra linear meters shall be added to compensate for any cut-outs for quality
conformance testing.

5.2 Sheets

Sheet sizes shall be as agreed upon between the user and supplier. The size of the sheet

delivered shall not deviate more than +28 mm from the ordered size.
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5.3 Cut panels

005(E)

Cut panel sizes shall be as agreed upon between the user and supplier. The size of the cut

panels

delivered shall not deviate more than +3 mm from the ordered size.

6 Quality assurance

6.1 Quality system

The supplier shall operate a quality system, ISO 9000 or similar, to support quality conform-

ance i

nspection.

The s
consig

6.2

The s
audita

6.3

Prepre
perforn
Qualifi
require
meet t

6.4

upplier shall operate a quality system, ISO 14001 or similar, to support environ
erations.

Responsibility for inspection

pplier is responsible for all inspection of the manufactured rmaterial. Inspeg
le by the purchaser or an appointed third party.

Qualification inspection

ned to demonstrate the manufacturer’s ability to meet the requirements of this st
Cation testing shall be conducted at a labgratory compliant with IEC lab

his standard and shall be readily available forreview upon request.

Quality conformance inspection

The sypplier shall operate a quality plan’ to assure product conformance to this stg

Such 3
inspec
freque

A coni
require
reduct
— in
— inf
—  pef

quality plan, when appropriate, should utilize statistical methods rather than lo
ion. It is the responsibility, of‘the supplier based on the quality plan to determ
hcy of test to assure confofming products.

bination of the following techniques may be used to show compliance w
ments which can-be' used to reduce the frequency of testing. The data support
on of testing frequéency shall be available for review upon request:

rocess parameter control;

rocess. inspection;

iodi€ fihal inspection;

—  find

mental

tion is

gs furnished under this standard shall be qualified. Qualification testing shall be

andard.
Dratory

ments. The manufacturer shall retain on filesthe data which supports that the materials

ndard.
-by-lot
ne the

th the
ng the

| tot inspection.

6.5 Certificate of conformance

The supplier shall on request from the purchaser, issue a certificate of conformance to this

standa

rd in electronic or paper format.

6.6 Safety data sheet

A safety data sheet in accordance with ISO 11014-1 shall be available for products
manufactured and delivered against this standard.
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