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Use of Halogens i % ') 13

 BFRs are added to plastics used in electrical and electronic
equipment (EEE) to slow down or prevent the ignition of fire

BRAY BELAPA TR S 0 1) F - S0 i o T A 2R LD, AR
o 1B KK B A

« PVC is used as the base resin for certain cable jacketing
and vibration dampening materials 2858 £ LR i A

A AT B 2 25 () A A= AR

« Halogenated compounds (chlorinated and brominated)
used as reducing agent in solder flux XEW&EY), 1
FREALDI AN RAC Y, e BT TR AR E I

» Polytetrafluoroethylene (PTFE) as a high performance
PCB substrate
SO BT BE VUG S 2 = PR BE AR PCB AR
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Halogens in Epoxy Resins
IS B T 3R

 Most PCB Resins are Epoxies

PNEZA USRIy R i
* Epoxy resins contain measurable levels of

Chlorine

NP R RS A S Ik 21 Al K-
« Additional halogens are added to PCB

laminates through glass sizes, wetting agents,

curing agents and resin accelerators.
7 b2 LLHAR A s n2PCB Y, WJﬁﬂfBzﬁﬂi*
7t N3 1 P 1 £ | PO v = e | P
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Why use Brominated Flame Retardants?

AT A ZEAE ] AR 7

« The major human health hazard is fire itself, not
which materials are burning

165 NSRRI KRS, TARRREE 4

 Flame retardants must non, f'amerewm@d UKFRstandarld
(EU sﬁand id) ™

balance health,
environment,
performance, cost
BELIAF] ) A% JZ\@LTW%{L
. hBE, PRERE. R SE

-
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Why use Bromi

nated Flame Retardants?

AT EAT I BRI 2

* Only a few chemical elements have flame
retardant properties:

- Halogens (Cl & B

r mainly), P, N, inorganics

HAR A AT D E LA e 2= HAT BRI -

U e 2 (B S

W), B R, LLATEH.

 Different flame retardant families work by different

mechanisms A
* End application inf

T BELRA R G FL AT AN [A] B FELAAAIL

uences level of flame

retardancy needec

1+
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Drivers for Removal of Halogens —

Marketing 7H R < 25 I T 37 5l R 2%

 OEMSs in Japan and Europe “environmental
friendly” campaigns have moved from “lead-
free” to “halogen free” H A FIRKIHFIOEM]
ORI K iFial, Ul Wi B K

« Eco-Labels awarded products that meet
specific environmental requirements; some
include halogen criteria 3 & 457 /& IR B R 1) 7=
an EARERIIAORRAS,  HAh A B0 5 i 2 225K
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Japénese OEM Green Marketing Goals
AOEMI{I&-E, 173 H b5

Company Br-free PWBs
Timeline Products Affected
Sony 2002 All new products
Ericsson By end of 2001 80% of New Products
Fujitsu Numerous products introduced,

e.g. Notebook PC PWBs

Panasonic™ March 2001 Eliminate Br flame retardants
NEC March 2003 All products
Toshiba March 2003 All Products
Motorola 2001 Introduction in Select Products

KIS A MR 2007 A




Drivers for Removal of Halogens —

4 5)]

Marketing HBRXZ 1T

j<

ES

« Concern by some stakeholders over environmental and
human health impacts B [ 25 R4 5 1) 450

« Certain BFRs are toxic (PBBs, PBDES)
FALTRAY B AT S B (2 RIAS . 2 IR IRTF)

— Structural similarities between many BFRs and
polychlorinated biphenyls (PCBs) which are known to be

hazardous VF 2 SRACPHIAT S O 50 511 2 SR 45 R AR
— Precautionary principle applied to all BFRs

R TS BT AR BRI B S 2

« EOL combustion byproducts

2 A i A LRI B 1 7 L
— Incomplete combustion of halogens creates dioxin

i 25 (AN S8 AR b r= A 0%

— Prevalent in uncontrolled burnlng

QPc ﬁ#@%gmmw:xﬂaf@mal N AT



Drivers for Removal of Halogens —

Marketing 7H & X 2 A7 S A 3=

» Strong Opposition to BFRs by
Environmental Groups 4] 215m 21 )z
5o WAL BEAA ]

« Marketing campaign targetlng Computer
manufacturers %1 %71 g

iz

— Computer Takeback
— Silicon Valley Toxics

—_— SREENER ELEC
S . ?F’ | L | 2
SVTC—[;I_‘E ; *)—[‘ - / }&/J\ 11213 greenpeace.org/electranics

415168

éﬂﬁ' irl N V2RZ = V7 I == 1 /7 VAV ANGPAN



Brominated Flame Retardants in Dust on Computers:

THECASEFORSAFERCHEMICALSANDBETTERCOMPUTERDESIGN

“HP laptops more toxic
than they say, Apple
more toxic than you'd
think” — Greenpeace,
September 18, 2006

200659H 18H, zxBFIF
Nifiasi R

HETFIR EEHLIFE SHE S
MZ T8 2T iiRY;
EREMEEREAORER
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Drivers for Removal of Halogens —
Marketing 7H & X 2 A7 S A 3=

« OEMs are now seeking “halogen-free” solutions and
Imposing these requirments on their supply chains

EIR B AL SRR R, OEMIFLE SR 1 F At iy %
HRFIX 2K AR S A
« Major OEMs announce elimination of bromine

H R FLEOEMA 11 IR

— Apple (PVC and BFR by the end of 2008)
PR 20084 JETH R 2R R LM ATRAY B 771

— Dell ( BFR 2009)
DELL: 20094 VH i AL BHLAA

— HP ( BFR and PVC 2009) ‘

| HP: 20094 5 28 S £ A VRAL BHLR 571
Cipc 11




PBBs (Polybrominated Biphenyls) % JR I

— Found to be persistent, bioaccumulative toxins
RIWHL R AR SN

— Classified possible carcinogens W] §& & T304

— Most production of PBBS ceased in the 1970s.
ﬁ%é&%&%ﬂ%z&ﬁﬁ* P2 BT TOFAR

— Prohibited under RoHS #RoHSH 2% A]

— Result: rarely found in EEE manufactured today
PA A7 B L RS 7 i P 22 IR
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Penta & Octa-BDE  F 1 )\ RIS 2K Tk

« Considered possible endocrine disruptors
A REPLEL N 70 ik R 4t

 Penta-BDE used predominately in PU foam
TR IR 3 28 T 2R 2 BT IR

« QOcta-BDE used to minor extent in EEE, mostly in
automotive applications

JURBER D TEEE, 24 ARG
 Banned in EU from August 15, 2004
200448 H 15 H #l Rk 124

« Sole manufacturer of both products ceased global
production in 2004

X PR 7= it (18 M — 1] 325 75 2004 4F- A RV Bl N 600 T 2B
« Result: rarely found in EEE manufactured today
H TR LT H 7 FL s i

Cpc 13




Deca-Brominated Diphenyl Ethers—{ R B A<k

« Deca-BDE is still used as a flame retardant in
some plastic housings, particularly in TVs
IR TR IR AE N BRI AR SR LE R 5C N,
il 2 FR AL

* EU risk assessment concluded May 2004
200445 J7 Wk 8 XU PEA 41 a2

— No risk to human health or the environment
A BT S5E V5 AT XU

— No need for risk reduction measures
AN B PRI XU 1 it

— No restriction on marketing i kR

« Flame retardant, plastics, and textiles industries
are implementing voluntary monitoring and
measures to and reduce industrial emissions

C pcPRGINE, BRRY, DL G0 AE Eah i A




TBBPA VU X{FEYA

« TBBPA is the leading flame retardant used reactively in circuit
boards (95%) and computer chip casings

TBBPA T2 ] T HL R A (95%) Tt S5 H L0 Bk B 4h 7
« EU Risk Assessment K XU AL 45 5
— Final report on Human Health RA published in 2006
20065 A1 1) 52 Wi N A FEHR 2 1 e N
» No risks identified JLE%
« No need for risk reduction measures JC 7 PG SE e 42 i

— Draft Environmental Section, March 200753 H ¥ 85 52 b 4]
HR50/53, XK AEDRREE, AR TSN TBBPA

« TBBPA is classified R50/53, very toxic to aquatic
organisms

* Applies only to additive use of TBBPA

« EU Authorities agreed that TBBPA is not a Persistent,
Bioaccumulative, Toxic (PBT) chemical

i gfxcwwmm A TBBPAAN & 47 A FT AR IE 14T R0 52 i
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EOL - Dioxins and Furans
FE AR 20k - g R R

* Proper incineration (>800°C) of halogenated FRs
does not generate furans or dioxins.

i A1 BHAR TS 24 482 (800°C LA ) AL p= AR kg a
o
— Controlled ##1il
— Regulated & il

* Residential wood burning releases 5x more dioxin
than municipal incineration

FBACH SR GERE JIU) e 545 T B8 e
« Backyard barrel burning releases 52 times amount
of dioxin compared to municipal incineration

k GE IR ST BT IR R T8 ) % 0a 52 % T3 i A I
QPc..'F 5
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EOL - Dioxins and Furans
FE AR 20k - g R R

« Formed at low levels during any hydrocarbon
combustion where chlorine Is present
B RIS DDA 1A 2 16 Bl D i otk
S IR Mg

* From firefighter data, levels of furans and
dioxins generated in accidental fires are not a

health concern  #R¥EIHEIEdE, =AM KK =
A (R KT A B RE R R
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EOL - Dioxins and Furans
PE AT 4 E - OB g M R

« Halogenated aromatics having “similar chemical structures,
similar physical-chemical properties and involve a common
battery of toxic responses” (USEPA) to 2,3,7,8
Tetrachlorodibenzo Dioxin (TCCD) 4L 5B k],
SELE R 5 T AT 52,3,7, 805K AR B
gk, RN ERARRYE, DL R e h

« Expanded family of dioxins and furans includes Br and CI
species U FIRAR 19 R a1 B A VR AN S

« Of the expanded family, only TCCD is listed as a human

carcinogen fr ﬁlyﬁﬂﬂ%ﬂr’iﬁ’]% e, HA VIR
A EEUEY)

Cpc 18



BFR Regulation in the Europe
R R A BERAF7325 RE

« Bans use of PBBs and Penta-and Octa-BDE
P 2 BRI, R R IPCAS Tk
« EU RoHS Exemption for Deca-BDE WX 3 ROHSH#A Fo R e A Jik
— Commission decision on October 13, 2005 to exempt DecaBDE
20054710 H 13 [ 38 1 % - RIBEAS TR FRT A O R i
— Revoked by the EU Court of Appeals July 1, 2008 on technicalities
200847 H 1 H Wk B Hh [X v &Mﬁ'zﬂtﬁiﬁﬁz%iﬁs o

- WEEE Directive 52

— Separation requirement for plastics contalnlng brominated flame
retardants before further treatmentZ sk 7 55 & A7 IR AV BE AT 1) 258 R)

— WEEE Directive requires separation of All PWBs greater than 10
cm2, regardless of content, and all PCBs in mobile phones

WEEE$E 4 35k 43 5 B 5 F-10°F 7 i K IPCB,  LL % AL 11
PCB, Lit&g=%/b
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BFR Regulation in the Europe
KR IRAL BELIA T R

« No Regulation of TBBPA AR 40N\ Z=H1
« TBBPA is unlikely to undergo further
restrictions under REACH.
AN K AT RES AREACHFR HIVE
« TBBPA is not a PBT and would not have to go
through Authorization.

ANERBEM G, Ageid vEn]
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BFR Regulation in the Asia
VYR AL FH AT R

 China RoHS
— Disclosure of PBBs, PBDE use
P iz 22 PRI R R 2 3R R Bk ) A H
— Restriction of PBBs and PBDEs in items listed in
forthcoming catalogue

VAN =BT I E AT S NIE AT N L
* Japan
— labeling requirments for PBB and PBDE use
i FH 22 PRI RN 22 VR — KTk PR P2 i 7 bR R
 Korea

— Restriction of PBBs and PBDES
Cipe  PUTE B L 35—k
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BFR Regulation in the U.S.
5 [ IR BRI R
« States with current laws restricting penta- and octa-PBDE

B R ) IR A Pk 1)

— California, Hawaii, lllinois, Maryland, Maine, Michigan, New
Jersey, New York, Oregon, Rhode Island, Washington, and
Wisconsin M, B, ARG, EE, AN,
VOAR, SHrEEdt, digy, BURR, BN, SR, A S

« Many originally called for a total BFR ban

VT 22 PN e W AR AR 2 1 475 R YR AL BEAZA A
« Do not limit use of TBBPA AR il{# HI TBBPA
« States studying Deca Bans #5725 H |- H) N

— Maine, Washington have released initial studies
iR M, ARk, A TG R

— lllinois, Maryland, Massachusetts, Oregon, Hawaii, and Rhode

Island have studies underway I, XEgise, HARIEG, DH 2,
QPC AR, FEEY, 41y, BORR, BEL, Ul RA ST 2 H
— 22




Industry Dilemma T\l 5 1] 11 P4 X

@ Wholesale product bans, without scientific justification
are bad public policy and business practice
AR LR SE it A i 28 18— R AN BT
AT A ROR AR

@ Are alternatives any safer or worse?

AR B arid e BUES HJo E ik

@ Even the most rigorous evaluations (EU Risk
Assessment) have not been accepted by some groups

RIS 2 tH 5 b e ™ % 1R v P A (R B AU DA ) 38 ¥ A 14
1) FE B 21 21 ) 4

@ How long until alternatives are targeted?
- ETEZ A ReRUE B A
Cipc 23




Activist Flame Retardant Deselection Strategy
0L I BT BELAPA 7] F) SR s
“The Flame Retardant Pyramid of Problems”

BELIAT < 7B (R T AN L B M AR K S A1)
P ¥ R AL ROXAN 2 25T K T A1 HS R BER 7

PBB, Penta, Octa £ R, TR, R

Deca, HBCD, TBBPA
L NI R, POERXA

TPP & All BFR’s

PRI — 2R A T A A FELRR 57
Phosphorus FR's T BHEA 7]
Remaining FR’s  JH-fih FH 84 55)

Adapted from Greenpeace toxic pyramid of plastics

QPC Source: http://www.qreenpeace.orq/~comms/pvctovs/reports/loomianuture.ggmI


http://www.greenpeace.org/~comms/pvctoys/reports/loomingfuture.html

Summary: After AII Data Has Been Considered, the IPC Believes:

w4 A FEREIA N R EIPCHAE

“Halogen-free” is a marketing term currently

TG HEN oy — T AR

The halogenated flame retardant TBBPA is safe for
people and environment

< 44 B AAFF TBBP AR N 55 I8 5 2 2242 )

No differences exist between TBBPA and non-
halogenated alternatives for environmental issues
B 5 TBBPA L B AR i Z MV A AT A AN [F]

Reductions in use of TBBPA is not appropriate and we

cannot recommend specific non-halogenated flame
retardants

I TBBPAA G IS, B THEREAS AT pei 25 FHAA
Reports of |mproved performance needs verification

%ﬁifﬁ% I AR i e ZE Ak
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IPC Supporting Industry Needs
WY F 2 i K E A 2RAT 3))

 IPC-4101A Slash Sheets for Halogen Free Laminates
G b1 2% BEAA FIA R

« IPC-TM-650 TM 2.3.41 Test Method for Total Halogen Content in
Base Materials F:pfH pe 2= 5 5= (A5 V2

« J-STD-609 “Marking and Labeling of Components, PCBs and PCBAs
to Identify Lead (Pb), Pb-Free and Other Attributes”
Xl Te A PCBAIPCBAT #0 # A HoAh J& PE AR 1L bR A%

% <1 2% L7 i

« Electronics Manufacturing with Lead-Free, Halogen-Free, &
Conductive Adhesive Materials Handbook
T 3 DA 3 HUBS L TS AR 0

« WP/TR-584A IPC White Paper and Technical Report on the Use of

Halogenated Flame Retardants in Printed Circuit Boards and

Assemblies (Correcting the Misunderstandings on "Halogen-Free")
lzc;gg/j??;cﬁﬂk% FRAE Bl P B ABCRI ZH A7 b A P ) B TR AT R i (M 1 TG
ENIIRPSi

Cpc 2



EHREEREE RS
£E7 H 2119 H 118145 6
B A G K NETE S

IPC Low Halogen Electronics Standard Task Group 4-
33a & JEDEC JC14 Committee
IPCAI =i % HL T hrvE L 1E2H4-33A & JEDEC JC14% hi &

Update on Working Draft of J-STD-709 T {EELZ 5 Hr

“DEFINITION OF MAXIMUM LIMITS ON BROMINE AND
CHLORINE USED IN MATERIALS FOR LOW HALOGEN
ELECTRONIC COMPONENTS AND ASSEMBLIES®

X R B U AR IR E R K BRIE X

Cpc 27



Halogen-Free

p

— Industry Standard Status
X1 # AT AR EILR

Proposed definition & X#EFR

An article must meet all of the following requirements:

Yyl 25 A2 T BT I B K -

All PCB laminates must meet Br and CI requirements for low

halogen as defined |
IPC-4101B A

in IPC-4101B  FT 5 PCBEAM 4 2

1 T8 SR o 3R R R AT ER

— For components other than PCB laminates, all homogeneous
materials must contain less than 900 ppm of Bromine [if the Bromine

(Br) source is from

BFRs] and less than 900 ppm of Chlorine [if the

Chlorine (Cl) source is from CFRs or PVC or PVC congeners].
Higher concentrations of Br and CI are allowed in homogenous
materials of components other than PCB laminates as long as their
sources are not BFRs, CFRs, PVC or PVC congeners.

S AEPCBIEA I TC T S A BT & 8. R T
SALBIAAD AR CIESRIET SULERARRE R 28D 2

% T-900ppm.

Cipc FRRIGHBTAFH, BREEIRMTRZITI.

BRIt 4h, FEARRALEEIRG, SALBHARFIER
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Halogen-Free — Industry Standard Status

T < AT AR AR

Proposed definition & X#&RE

— Although the elemental analysis for Br and Cl in
homogeneous materials can be performed by any

analytical method with sufficient sensitivity and selectivity,
the presence or absence of BFRs, CFRs, PVC, and PVC
congeners must be verified by any acceptable analytical
techniques that allow for the unequivocal identification of
the specific Br or Cl compounds, or by appropriate material

declarations agreed to between customer and supplier.

BRI AT AP IR R TR KA v LRERT R A 2
5 RGUR IR FENER) AT VAT, (HRRIEEH R

ARSI R R LG I FEAE S 1, D JUE
ZHIHH RN, LI

\

%

AN B B AA RS

% I 5E , j‘%‘ﬁag)ﬁ‘%ﬂ LY. 7 T 7 3 =3 A = B
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Working Draft J-STD 709 — Open Issues
ot A ]
« Article Level vs Homogeneous Material Level Compliance

FFEHEEHANE: YamiE 2 TR
« Alignment of MCV levels to RoHS (1000ppm vs 900ppm)

HRoHSHIREZEKAH—3(1000ppm vs 900ppm)

— Joint Industry Guide (JIG) material declaration
standard for industry currently have non-RoHS BFR
and PVC reporting thresholds at 1,000 ppm (0.1 wt%).

B TIEr (J1G) Tkl = BRI TIEROHSIR AL
FHRAA R R LG BHH PR EH1000ppm (0.1wt%)

« JIG has been asking for reporting since 2005

JIG H20054E & E 2B Sk it

Cpc 30



Working Draft J-STD 709 — Open Issues
15t & 5] 7

— Non-PCB sector of industry supply chain is more familiar with RoHS than
|IEC standard; RoHS threshold is 1,000 ppm (0.1 wt%)

HE, T W 58 BR PCB AL Ah X RoOHSHRHE EU IECHRHETE h 3R,
RoHSHIFRER1000ppm (0.1wt%)

— ROHS Il is going through revision. Itis in industry’s best interest to not set
a potential policy precedence by setting voluntary lower thresholds as this
could get put into legal regulatory thresholds

ROHS ITEEBITH . MTWEEFREERAEEFRILE
(KRRERBUE, WATREHEH B NIEERE.
« EqQ. Ifa BFR is covered by IPC/JEDEC std and then becomes

regulated under RoHS, it does not make sense to have threshold
increase from 900 ppm (voluntary) to 1,000 ppm (regulated)

B, BEFIAIPC/IEDECHMERIFERIIERY), FE B TFRoHSEHITE
B, SEFRrEfEREREMN900ppmEFEE )M INEI1000ppm((LIE)&H

_ R X.
Cipc a1




Contact Information about 709

Stephen Tisdale

Intel Corporation

5000 W. Chandler Blvd.

CH5 - 155

Chandler, AZ 85226

Phone : 480-554-4234

Email : stephen.tisdale @intel.com

Fern Abrams

IPC

1901 N Moore Street, Suite 600
Arlington, VA 22209

Phone: 703-522-0225

Email : fabrams@ipc.org

Association Connecting Eigctronics Industries

Scott O’'Connell

Dell Inc

One Dell Way

MS: 6630

Round Rock, TX 78682

Phone: 512-723-2512

Email: scott_oconnell@dell.com

Leesha Peng

IPC China
FETKTXERARK108852303=
Tel: +86 21 54973435

Fax:+86 21 54973437

MP: +86 139 0299 4705

Email: Ipeng@ipc.org
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Future Policy Goals A KIKH

P

AT

« Change environmental procurement

orinciples RIS LR AL

 Drive for criteria-based selection versus

oroduct de-selection

EB) B T FRvE BB T AR EE T s
* Use REACH & risk assessments to support
sustainable risk management

\\/

K
* Fu

based bans &7 mr TEUT S T 551 1) 2%
Cpc

JREACHAFT XS PRI 2 45 XS B P

life cycle assessments instead of toxicity
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