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SUMMARY OF REQUIREMENTS
ERBHEOHE

The following is a brief summary of the revised paragraphs in the Standard For Safety For
Polymeric Materials — Industrial Laminates, Filament Wound Tubing, Vulcanized Fibre, and
Materials Used In Printed-Wiring Boards, UL 746E, which have a future Effective Date of June 30,
2014 and the action that may be required to determine compliance.

LITFIE. 2014 % 6 A 30 BIZHE%h&h 5 Standard For Safety For Polymeric Materials — Industrial
Laminates, Filament Wound Tubing, Vulcanized Fibre, and Materials Used In Printed-Wiring
Boards, UL 746E DWET/NFT 57, BIVBEEHREHIMT 2-OITBEELGDT IV IV DBMETT,

Paragraphs
18

General Subject and Comment
FELIUVIAUE

Tables 7.1, 7.2,
7.3,7.5,9.2
and 10.2

FR-4.0 and FR-4.1 industrial laminate requirements for material constituents,
profiles of performance, RTI and thickness tolerance.

FR-4.0 - Brominated epoxy resin and woven glass reinforcement

FR-4.1 - Non-Halogenated epoxy resin and woven glass reinforcement

FR-4.0£FR-4.1IZ3 58S DIEEBIRDMK. HRETRT77/L. RTIBLUVHRE
AT HEXREIE

FR-4.0 - M ELTHSRMEMEZED . RFIEIRXTHIE

FR-4.1 — M EL THSRMMESD . /on\OF o TRA DR

7.7.1and 7.7.2

FR-4.0 and FR-4.1 material constituent limitations.

Must contain a minimum of 50 percent epoxy resin excluding inorganic fillers.
If filler is used, the total inorganic filler content by weight is 45 percent
maximum.

FR-4.0&FR-4.1# ¥ DA E| & D IR E
ET4S—FRE. 50 UL LD IRFUHEBEFZEFL TUOESTIEALEL,
T45—%EATIEE. B I S—DREEETEEL 45%LITET S,

Table 8.2

Industrial laminate abbreviated test program requirements.
BEROESRBRTATSLICETAHEREE
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Paragraphs General Subject and Comment
b | FEBIUPAE
8.7 Infrared (IR) analysis spectra compliance criteria for UL/ANSI materials
evaluated with the abbreviated test program.
SRR TOY S LICKYFEES Tz UL/ANSI #IZBET 5. FHNSHT (IR) RRY
MLDEEERE
8.12 Total halogen content requirements and test method:

a) Method 2.3.41 of IPC-TM-650, Test Method for Total Halogen Content
in Base Materials.

b) Unclad samples with 1.5 mm minimum thickness and retained resin
content of 40-45 percent in accordance with IPC 4101, Specification
for Base Materials for Rigid and Multilayer Printed Boards.

¢) Non-halogenated base materials (resin system plus reinforcement
matrix) are defined as:

e maximum total halogen content of 1500 ppm

¢ maximum chlorine content of 900 ppm

e maximum bromine content of 900 ppm
NOTUEREICHYTHIEREFEEARSGE:

a) EE&EAL: IPC-TM-650 Method 2.3.41 (Test Method for Total Halogen
Content in Base Materials)

b) HERYLTIL: BIEEHEEAL0 - 45 %DESLE mmUEDT IS5y
(IPC 4101 - Specification for Base Materials for Rigid and Multilayer
Printed Boards(Z&5<)

c) JUNATUN—ZMH (BIEEHBMES OB RATL) DES:

o NATUHEREILHRAK1L500 ppm
o« BREFE(THRAK00 ppm
o RFEHEITHRK 900 ppm
10.2.1.1, Ultrathin material requirements.
10.2.2.1, o by | — .
10226, WBEM RIS D EREIE
10.2.3.9,
10.2.4.5,
22.1.6 Representative core materials for dielectric testing of conformal coatings.

AV TA—TINA—T4V T DIBHEBRICAWNSZEDTELRRATHE

These requirements apply to all industrial laminate materials.

CNODERFEFT, ETOEEBRICEASINEYS,
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Summary:

UL/ANSI)t/ype FR-4 has been split into two new UL/ANSI types designated as FR-4.0 and FR-4.1,
as shown below based on the flame retardant system. These two new UL/ANSI types replace
the single UL/ANSI Type FR-4, and therefore UL/ANSI type FR-4 is being deleted from UL 746E.
EE:

UL/ANSI 24 TFR-41F, L FITRT KO ICHMRFIDIELEICE OE, #T=ITFR-4.08 K UFR-4.1024%
AT 2R BISNELIz, SND2DDFzEULIANSIZA THFR-AM S EE Y . UL/ANSIZA TFR-4
[FUL 746EMLHIBRESNET

UL/ANSI Type Primary Secondary Resin | Filler Flame Reinforcement

UL/ANSI 84T Resin 2 RE)-FHBIROME | D45— Retardant | ff5a#4
FLLHWIE | B L 3341

FR-4.0 Epoxy Any Inorgzanlc Max | Bromine Woven Glass

(Brominated FR-4) Min 50%° T== 45% 2% HS R

FR-4.0 IRFS BHY

(RF1E FR-4) 5/ 50 %" BK 45 %°

FR-4.1 Epoxy Any Inorgzanlc Max | Non- Woven Glass

(Non-Halogen FR-4) Min 509" = 45% halogen® HS R

FR-4.1 IRFS i35 2] Jonayy

(///\I:I’f/ FR-4) 2/ 50 %' BK 45 %2 3

Must contain a minimum of 50 percent epoxy resin excluding inorganic fillers.

%It filler is used, total inorganic filler content equal to 45 percent maximum by weight.

*Total halogen content equal to 900 ppm maximum Bromine or 900 ppm maximum Chlorine, and 1500 ppm
combined Bromine and Chlorine tested in accordance with IPC-TM-650, Method 2.3.41.
1#1%747-&%% TRFHIIEZE 50 %A EEHLTULECTIFESALY,

‘45— EERATHBEE. B IS—DREFEL. BB 45%UTET 5,

*|IPC-TM-650 0 Method 2.3.41 [ZE& 3% NASUVREEEL. RRHDVILERIRK 900 ppm. BEHARX
1500 ppm &9 5,
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Rationale:

The revision splits FR-4 into two new UL/ANSI types, FR-4.0 and FR-4.1, based on the flame
retardant system, chemistry and performance. The two new UL/ANSI types allow non-traditional
FR-4 materials with non-conforming IR spectra variations as described in UL746E, paragraph 8.7
to be evaluated and assigned a UL/ANSI type designation in accordance with paragraph 9.1.

The file review to split FR-4 into two types is being combined with the file review started last year
for paragraph 8.7. The revision does not require laminate manufacturers to retest FR-4 materials
that have previously completed LTTA evaluations. The revision does allow permanent coating
manufacturers to evaluate their solder resist or conformal coating with non-halogen materials.
PWB manufacturers are able to continue using the CCIL/MCIL and Solder Resist programs.

The effective date for these revisions is June 30, 2014.

R

SEDHRETIX FR-4 %, RFIDIESE. LZMMEE S IUHREICEDE. 2 DO =% UL/ANSI 24
7. FR-4.0 BV FR-4.1IZHEIFTEHENSENDTT , 2 DDFHiT=% ULIANSI 24 T TlE, UL 746E D
8.7 HIZEEIRLTESD IR ARIMLA FR-AMEWHEDH DL ILIEREERE D FR-4 #ITHLTH. 9.1
WS TEHMAL . UL/ANSI 234042 52522 BHTVVET,

FR-4% 2 DDAATIZHEIT AN I7AILLE 12—, EEICEALI- 8.7 HD I7AILLE1—¢S
hETEBEINET, CORETIE. UETIIC LTTA QFHEMNT TL TS FR-4 M D BHBEIEREIRA
—H—IZERTBELDTIEHYERE A, CORETIZEY . IR—TRUPT—T AT A—H—D YILE—
L APV IA—< N A—T 4T &/oNA7 U BITRL Tl T 2 EMAIREICARYE T, PWB
A—H—IZIE5 %3, CCILUMCIL TOSSLPYIILE—LOANTOS S LE#EGELTERINET,

NoDBETOFRMAB L 20144 6 A 30 HTY,
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Action required by Industrial Laminate manufacturers:
a. Action is necessary by Laminate manufacturers producing non-halogen FR-4
materials.

UL will send sample requirements in August, 2013 for the Halogen Content testing,
based on the certification information of each FR-4 laminate grade designation in the
file.

Samples shall be submitted before February 27, 2014 for testing to be completed
before the effective date.

Based on compliant test results, the non-halogen FR-4 materials will be updated to
FR-4.1 based on the published UL 746E standard requirements.

New laminate product certification submittals shall comply with the published
requirements in UL 746E.

b. No action is necessary by Laminate manufacturers producing brominated FR-4
materials.

UL will update the brominated FR-4 materials to FR-4.0 based on the published UL
746E standard requirements. Please advise UL if you want your laminate file to be
updated before the end of 2013.

No testing is necessary. Updates to FR-4 laminate Recognition will be based on the
laminate grade certification information in the file.

New laminate product certification submittals shall comply with the published
requirements in UL 746E.

BERA—H—ICERESNDTHIVay:
a. JUNATY FRAMHEEHELTWAEBIRA—H—ICEREShDZ7HS a3y

FR-4 5332 —rDEYIL—RBIIEHREDEIC. 2013 F 8 AFIZ UL hd/N\BSFVER
ERBOEODHUTILYRAEEMAFLET,

HEEMBATNCHERESTE T SE5=0I1C, MY TILIX 2014 F£ 2 A 27 BETICIRE

WEEBENRTENET,

BAELERBRERNBONI-BA., UL 746E R DIRITERICE DT, /onOyy

FR-4 #(% FR-4.1 atrE%ﬁéni%

HEOEBREADRBREL. UL 746E DERICESTHEDELET,

b. %ﬁﬂ: FR-4 MZEHEY HWEIRA—D—ICERSNDT IV ETTVFEERA,

UL 746E fRIEDERIZEDE, UL IXRFR1E FR-4 #% FR-4.0 EL THRETLET, 2013
FERICT7AINDRETEZCHFLEDNBE . UL ETHHALE TS,
HBRIDESEWVERA, Z7MILADYT L—REEFERE D EIC, FR-4 532 — D EREE
ERIIEHFINFET,

HEOEBRESADRIIBREL. UL 746E DERICESTHEDELET,



Subject: 746E Page 6 of 6

Action required by Permanent Coating (ie. solder resist and conformal coating)
manufacturers:
c. No action is necessary by the Permanent Coating manufacturers.
e UL will update the coatings for use with FR-4 materials to FR-4.0 based on the
published UL 746E standard requirements. Please advise UL if you want your
coating file to be updated before the end of 2013.
e No testing is necessary. Updates to FR-4 Recognition will be based on the permanent
coating certification information in the file.
¢ New permanent coating product certification submittals shall comply with the published
requirements in UL 746E.

N=Ro,A—T42T (VIE—UDAMEERZaY 74— a—T 42T A—H—IZEBRENBTIar:
c. N=RUPA—TAVTA—=H—IZEREINBZT7H2aVETETVFERA.
e UL 746E BB DERIZEDE, FR-AMICFERAINDI—T42 7 [ FR-4.0 [THETESNE
T, 2013 FERIZT7MINDRETZCFLDHE L. UL ETHEHMSE T,
o HERIIMECIWERA, I7MILADIS—IFoba—T125 DRITIEHREDLEIZ. FR-
4 DEAZIIEHFINET,
o HHON—TRIa—T4Y DRI HEE(L UL 746E DEXRICEE T HEDELET,

Action required by Printed Wiring Board manufacturers:

d. Effective immediately, as of the date of this bulletin, the PWB CCIL/MCIL and
Solder Resist abbreviated programs will apply to FR-4.0 and FR-4.1 materials for
use in new PWB product certification submittals.

Exception — The following FR-4 materials that are not generically similar require
full testing in accordance with UL 796 or UL 796F:
i. FR-4 materials containing epoxy plus other resins, or
ii. FR-4 materials containing flame retardant systems other than Bromine
and Phosphorus.

e No action is necessary by the PWB manufacturers.

o PWRB file updates to currently Recognized boards will not begin until after the
laminate and permanent coating file review is completed. Please advise UL if you
want your PWB file to be updated before this time. New PWB product certification
submittals shall comply with the published requirements in UL 796 or UL 796F, based
on the PWB construction.

PWB A—h—ICERSh ST I3

d. AAROBfFZELHEELT. PWB CCILIMCIL YILE—LPAMEZTOT S LI, FHf=IZR
R EESIS PWB BRICHERASNS FR-4.0 5&U FR-4.1 HIHBAShET,

BiI5t — LT D FR-4 #132 z11) v THETIEZELER, UL 796 5L E UL 796F
[CRSTIILHBRNEREINET,

i IRFDE ZOMDEIEEZERT S FR-A#, HLLT

i. RERHIVIIVORUNDERFIZEETSHFR-4M

o PWBA—A—IZERINETILavFTEVVERA,

o BEBHRSLUN—IRUIA—TAUTDITF7AILEL—DTET TEHETIE. BERIS
NTOLBERITOVTEEHSNT- PWB I7MILDEFHIFFHIRSNELE A TNLYHIIC
PWB 7/ ILDEHECHFLEDHZE . ULETHHOE TS,

o HRDPWBHREDRIHEIL. PWB DEIEICEDE, UL 796 HHLME UL 796F M
BERBEHICEETLILDELET,

If you have any questions regarding the above, please do not hesitate to contact us.
ERICBLTSTAGAMNIETVELL, TEEGTER TSI,



