The MSDS format adheres to the standards and regul atory requirenents
of the United States and nay not neet regulatory requirenents
in other countries.
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PYRALUX(R) LF ADHESI VE ( VAPORS)
VPS00028 Revi sed 14- AUG 2004

Material ldentification
PYRALUX is a registered trademark of DuPont.
Product Use

In keeping with DuPont’s continuing commitment to safety and
the environnent, we are providing this MSDS as a service to
our custoners. This product is classified as non-hazardous
under OSHA' s Hazard Communi cation Standard (29 CFR

1910. 1200). Pyralux(r) products do create off-gases in
normal use. These off-gases are regul ated, but are present
at such low |l evels during nornmal use that no hazardous
exposure is anticipated.

Tradenanmes and Synonyms

St andard Pyral ux

Vapors from Pyral ux LF Bond Ply

Vapors from Pyral ux LF Coverl ay

Vapors from Pyral ux LF Copper-C ad Lam nate

Tradenanmes and Synonyns ( Remarks)

Pyralux (R) LF is the product nane of a family of products
consi sting of flexible Copper Cad Lam nates, Coverlay, Bond
Ply, and Sheet Adhesive. This MSDS focuses on the vapors
that may evolve from the adhesive during processing of any
one of these products.

The C ads are nade of copper foil laminated to polyimde
filmw th an adhesive. The Coverlay and Bond Ply are made
of polyimde filmwth an adhesive, and the Sheet Adhesive
is just adhesive.

Conpany ldentification

MANUFACTURER/ DI STRI BUTOR
DuPont
1007 Mar ket Street
W mi ngton, DE 19898

PHONE NUMBERS
Product Information : 1-800-441-7515 (outside the U S.
302-774-1000)
Transport Emergency : CHEMIREC 1- 800-424-9300(outside U.S.
703-527-3887)
Medi cal Emer gency . 1-800-441-3637 (outside the U. S
302-774-1000)
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Component s

Mat eri al CAS Nunber %
The foll owi ng vapors may be evol ved during press
| am nati on and baki ng (160-200 deg O

* PHENCL 108-95-2 0- 60
*1- BUTANOL 71-36-3 0- 20
*BUTYL ACRYLATE 141-32-2 1-5
UNKNOVWN AROVATI C COVPOUND 0-5
2- HYDROXY- BENZAL DEHYDE 5-10
4- HYDROXY- BENZAL DEHYDE 0-5
BENZOATE COVPOUNDS 0-5
METHYL PHENCL | SOMVERS 0-5
PHTHALATE COVPCUNDS 30-60
UNKNOVWN ALKYL COVPOUNDS 30- 60
BENZOPHENCONE 119-61-9 1-10
* METHANOL 67-56-1 0-40
POLYSI LOXANE 1-10

* Disclosure as a toxic chemical is required under Section 313 of
Title Il of the Superfund Arendnents and Reaut horization Act of 1986
and 40 CFR part 372.

Conponent s ( Renar ks)

THE CONCENTRATI ONS ARE BASED ON GC/ M5 ANALYSES OF FI LM
VAPORS | N LAM NATI ON AND BAKI NG THE PRI NCl PLE STEPS WHERE
VAPOR EVOLUTI ON OCCURS. THE QUANTITY OF VAPCRS | S ESTI MATED
TO BE 10-15 | bs per 100,000 SQ FEET OF ADHESI VE. VAPOR
EVCLUTI ON RESULTS ARE BASED ON THE PERCENTAGE OF WEI GAT LCOSS
VEASURED BY THERVAL GRAVI METRI C ANALYSI S (TGA). THI' S VEI GHT
LGSS | NCLUDES WATER VAPOR. THE POUNDS OF VAPOR ARE NOT ALL
"VOC S" AS "DEFINED' BY THE EPA FOR CLEAN Al R ACT PURPOSE

Potential Health Effects

As a part of the hazard assessment process, DuPont has
conducted industrial hygiene studies to nmonitor the
potential exposure to the off-gases fromthis product during
normal use. Conclusions fromthe results of these studies

i ndi cate that exposure |evels during press |amnation using
adequate ventilation were well below regulated linmits (e.g.
an order of nagnitude bel ow the exposure limt). Tests run
for nuisance dust levels at a drilling/routing station with
vacuum exhaust al so indi cated exposure levels well bel ow
regulated limts.

As a result of this test data, DuPont believes the potentia
exposure to the vapors and dusts of this product is mninal



VPS00028 DuPont Page 3
Mat erial Safety Data Sheet

( HAZARDS | DENTI FI CATI ON - Cont i nued)

Equi prent used for |am nation and curing nust be adequately
exhausted. Consult the DuPont publication "Pyralux Safe
Handl i ng". Additional information provided in "Handling &
Saf ety Considerations for the Pyralux PC Curing Process"
may al so be hel pful.

POTENTI AL HUVAN HEALTH EFFECTS OF OVEREXPOSURE

I nhal ation nay cause irritation of the upper respiratory
passages, w th sneezing, coughing and disconfort; or
tenmporary lung irritation effects with cough, disconfort,
difficulty breathing, or shortness of breath.

I nhal ation, ingestion or skin contact may cause tenporary

m | d depression of the central nervous systemwith

di zzi ness, confusion, incoordination or drowsiness foll owed
by an asynptomatic period usually ranging from12 to 24
hours. There are reports that suggest headache, hearing | oss
and vertigo (dizziness) in workers exposed to | ess than 110
ppm of 1-Butanol .

Skin contact may cause redness of the skin and dermatitis
with itching or rash. Evidence fromaninal testing on some
vapor conponents suggests that skin perneation can occur in
amounts capabl e of producing the effects of systenic
toxicity.

Eye contact with high concentrations of vapors may cause eye
irritation with disconfort, tearing or blurring of vision

I ndi vidual s with pre-existing diseases of the central

nervous system liver or kidneys may have increased
susceptibility to the toxicity of excessive exposures.

Sone conpounds have been infrequently associated with skin
sensitization in humans.

Carcinogenicity Information

None of the conponents present in this material at concentrations

equal to or greater than 0.1%are |listed by | ARC, NTP, OSHA or ACGA H
as a carcinogen.

First Aid
| NHALATI ON
If inhaled, renmove to fresh air. |If not breathing, give
artificial respiration. |If breathing is difficult, give oxygen

Call a physician
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(FI'RST Al D MEASURES - Conti nued)
SKI'N CONTACT

Flush skin with water after contact. Wash contam nated cl ot hing
bef ore reuse.

EYE CONTACT

In case of contact, imrediately flush eyes with plenty of water
for at least 15 minutes. Call a physician.

I NGESTI ON

Ingestion is not considered a potential route of exposure.

Fl ammabl e Properties

Flammable limts in Air, % by Vol une
LEL : not determ ned
UEL . not determ ned

Exti ngui shing Medi a
Use nmedi a appropriate for surrounding materi al
Fire Fighting Instructions
Evacuate personnel to a safe area. Keep personnel renpved and

upwi nd of fire. War self-contai ned breathing apparatus. Runoff
fromfire control may be a pollution hazard.

Saf eguar ds (Personnel)

NOTE: Revi ew FI RE FI GHTI NG MEASURES and HANDLI NG ( PERSONNEL)
sections before proceeding with clean-up. Use appropriate
PERSONAL PROTECTI VE EQUI PMENT duri ng cl ean-up

Handl i ng (Personnel)

Do not breathe vapor or mist. Do not breathe dust. Do not get in
eyes. Do not store or consune food, drink or tobacco in areas
where they may becone contaminated with this materi al

Good i ndustrial hygi ene procedures include washi ng hands
after handling.
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(HANDLI NG AND STORAGE - Conti nued)
St or age

Do not store or consunme food, drink or tobacco in areas where they
may becone contami nated with this naterial.

Engi neering Controls
Use only with adequate ventil ation.

Per sonal Protective Equi prent

Eye/ Face . Safety d asses.
Respi r at or : USE ADEQUATE VENTI LATI ON WHEN CUTTI NG OR
HEATI NG.

# Exposure Cuidelines
Appl i cabl e Exposure Limts

PHENOL

PEL  (OSHA) © 5 ppm 19 ng/n8, 8 H. TWA, Skin
TLV  (ACA H) . 5 ppm 19 ng/nB, 8 H. TWA, Skin, A4
AEL * (DuPont) : None Established

1- BUTANOL

PEL (OSHA) . 100 ppm 300 ng/nB

TLV  (ACA H) : 20 ppm 8 H. TWA

AEL * (DuPont) : 25 ppm 8 H. TWA

50 ppm 15 minute TWA
BUTYL ACRYLATE

PEL (OsHA) : None Established

TLV  (ACA H) 2 ppm 8 H. TWA A4
Sensitizer

AEL * (DuPont) : 2 ppm 8 & 12 H. TWA, Skin

BENZOPHENONE

PEL (OsHA) : None Established

TLV  (ACA H) : None Established

AEL * (DuPont) . None Established

VWEEL (Al HA) : 0.5 my/nB, 8 H. TWA

METHANCL

PEL (OSHA) : 200 ppm 260 ng/nB, 8 Hr. TWA

TLV  (ACA H) : 200 ppm 8 Hr. TWA, Skin
STEL 250 ppm

AEL * (DuPont) : 200 ppm 8 & 12 Hr. TWA, Skin

* AEL is DuPont’'s Acceptable Exposure Limt. Were governnentally
i mposed occupational exposure linmts which are [ower than the AEL
are in effect, such imts shall take precedence.
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Physi cal Data

% Vol atil es 0 2.0 W% WATER + VAPORS LI STED ABOVE.
Odor ;. NONE

Form : SOLI D SHEET

Col or . OFF-VWH TE

Chemical Stability

Stabl e at normal tenperatures and storage conditions.
I nconpatibility with Gther Materials

None reasonably foreseeabl e.
Deconposi tion

Deconposes with heat.

SEE COVPOSI TI ON | NFORVATI ON FOR VAPOR | NFORMATI ON.
Pol yreri zati on

Pol yrmeri zati on can occur

Conditions leading to polynerization are HEAT AND PRESSURE

BUTYL ACRYLATE
Ski n absorption LD50, rabbit: 1,780 ng/kg
I ngestion LD50, rat . 6,170 ny/ kg
I nhal ation 4 hour, LC50, rat: 2, 636 ppm

PHENOL
Ski n absorption LD50, rabbit: 1669ng/kg
Oral LD50, rat : 414 ngl/ kg

I nhal ation 8 hour, LC50, rat: > 234 ppm

BENZOPHENONE
I nhal ation 4 hour, ALC, rat : > 330 ppm
Ski n absorption LD50, rabbit: 3535 ng/kg
Oral LD50, mice . 2895 ng/ kg

METHANCL
Oral LD50, rat . 9,100 ny/ kg
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(TOXI COLOG CAL | NFORMATI ON - Cont i nued)

Dermal LD50, rabbit : 15,840 ny/ kg
I nhal ation 1 hour, LC50, rat: > 145, 000 ppm

Wast e Di sposa

Treatment, storage, transportation, and di sposal nust be in
accordance with applicable Federal, State/Provincial, and Loca
regul ations. Do not burn

U S. Federal Regul ations

TSCA I nventory Status : In conpliance with TSCA I nventory
requi renents for commercial purposes.

State Regulations (U S.)

WARNI NG - SUBSTANCES KNOWN TO THE STATE OF CALI FORNI A TO CAUSE
CANCER, Bl RTH DEFECTS OR OTHER REPRODUCTI VE HARM acrylonitrile-
<0.1 %

Addi ti onal Information

MEDI CAL USE: CAUTION: Do not use in medical applications
i nvol vi ng pernmanent inplantation in the human body. For other
nedi cal applications see DuPont CAUTION Bulletin No. H 50102.

PRECAUTI ONARY STATEMENTS FOR VAPOR CONDENSATE AND
VACUUM PUVP O L:

WARNI NG CAUSES EYE, SKIN AND RESPI RATORY | RRI TATI ON

Gl in vacuumpunmp will collect and concentrate | ess

vol atil e conponents. Condensate will contain higher
percentages of |ess volatile conponents. The |less volatile
conponents may include acryl ate mononers which may cause
del ayed skin burns and may cause skin sensitization. Avoid
contact with eyes, skin and clothing. Avoid breathing m st
or vapor. Wash thoroughly with soap and water after
handl i ng. Lam nators and curing equi pnent used to process
PYRALUX(R) films shoul d be designed with adequate
ventilation to exhaust these vapors fromthe workpl ace.
Vapors may condense on cold surfaces in exhaust ducts.
Check these surfaces for condensate build-up before
handl i ng.



VPS00028 DuPont Page 8
Mat erial Safety Data Sheet

(Conti nued)

| NFORVATI ON ON THE CLEAN Al R ACT OF 1990 TI TLE VI,
SECTI ON 611: CONCERNI NG OZONE DEPLETI NG SUBSTANCES -

DuPont Riston (R), Vacrel (R, VALU (TM, and Pyralux (R
phot opol ymer resists and sold masks do NOT contain and

are NOT manufactured with either Class | or Class Il Ozone
Depl eti ng Subst ances.

For further information regarding the safe use of this
material, please refer to DuPont technical bulletin
"Handl i ng and Safety Considerations for the PYRALUX(R) PC
Curing Process.™

The data in this Material Safety Data Sheet relates only to the
specific material designated herein and does not relate to use in
conbination with any other material or in any process.

DUPONT i TECHNOLOG ES

14 ALEXANDER DRI VE

RESEARCH TRI ANGLE PARK, NC 27709
919- 248-5345 OR 919-248-5027

# I ndi cates updated section
This information is based upon technical information believed to be
reliable. It is subject to revision as additional know edge and
experi ence i s gai ned.

End of MSDS



