Handling & Safety Considerations
for the Pyralux” PC Curing Process

Introduction

Thisbulletindiscussessafehandling methodsandthe
equi pment operationfor curing Pyralux® PC products.
Thefollowingtopicsarecovered:

*Pyralux® PC SafeHandling Procedures
*OvenDesignand Operation

+Calculationof OvenAir Dilution Requirements
Thermal Curing Operating and Safety Procedures

Pyralux® PIC Safe Handling Procedures

Handling precautionsfor Pyralux® PCfilmaresimilar
tothoseempl oyed with Riston® photopolymer film
resists. Theproceduresdescribedinthetechnical
informationbulletin, “ Handling Proceduresfor DuPont
Photopolymer Films® (H-43328) arefully applicable.
BecausePyralux® PCremainsontheprintedwiring
board, Pyralux® PCfilmsrequireacuring stepnot
requiredwithstandard Riston® dry filmresists(used as
anintermediateproduct for plating/etching).

Thecuring stepisathermal cycle. (Refertothe
processsectionineachfilmdatasheet for exact
conditions.) Both Riston® and Pyralux® PCfilmsshow
measurablevapor evolutionwhen heated above65°C
(150°F). Vaporsgenerated during Pyralux® PCfim
curingmay beharmful if inhaled. Consequently, local
exhaust must beprovidedtoassureasafeworking

area.

OvenDesignand Operation

Ovendesignand operationarenoct uniqueto Pyralux®
PCfilmthermal curing; they canbeusedinany
processfor batch heating flat sheetswherevapors
evolve. Infact, tray ovensof thetypedesignedfor
thermally-curing screened printedcircuit panelsare
generally satisfactory for Pyralux® PCfilmthermal
curing. Duetotheflexiblenatureof thelaminate
material, special considerationmust bemadeto support
thelaminate.

Toassuresafe, trouble-freeoperation, theoven should
have:

sarecirculatingfanto provideair movement flowing
parallel tothepanel’ ssurface

eafreshair purgesystem, includinginlet and outl et
ports

eadevicetomeasureair purgerate

adedicated blower intheexhaust duct, terminating
outsidethebuilding

stight-fittingovendoors
eamaximumtemperaturecontrol duringtheprocess
cyde

Forced-AirOvens

Forced-air tray ovensarethemost commontypeused
for Pyralux® PCfilmcuring. Theforced-air ovenhasa
built-inblower that circul atesair acrosssteam, el ectric,
or gas-firedburnerswithintheoven. Instandard
designs, theair entersthechamber fromonewall and
exitsfromtheoppositewall.

Placepanel ssothat theair currentsflow parallel to
board rackingdirection, toallow uniform heatingand
assurethat vaporsevolved areswept away alongtheair
channel sbetween panels. Theminimumair vel ocity
acrosstheoven (parallel tothepanel surface) shouldbe
100feet per minute (fpm). Werecommendvelocities
of 300 fpm. If theoven has3ft x 3ft side panels(area
=9ft?) thentheminimumrecirculatingair flow should
be 900 cubic feet per minute (cfm); air flowsof 2500-
3000cfmaretypical.
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Fresh-AirPurge Systems
Inadditiontotherecirculatingair, theovenmust be
purgedwithfreshairtodiluteand removethefilm
vapors. Forcedair ovensfor Pyralux® PCfilmcuring
must beequippedwithanairinlet tosupply fresh,
dilution air and an exhaust duct for removing vapor-
ladenair. Whiletherecirculatingair fanwill create
someair turnover, itisnot dependableenoughto
assureaguaranteed purgerate. A dedicated blower
selectedfor static pressureand flow should beinstalled
intheexhaust sideductwork regardlessof whetheritis
adedicated exhaust lineor feedstoacentral exhaust
system.

PurgeRate

Thepurgerateof dilutionairiscontrolled by dampers
located onthefreshair inlet and/or theexhaust duct. 1f
two dampersareused, theinlet damper shouldbein
thefully open positionandthepurgeratecontrolled
withtheexhaust damper. Theair purgeratemust be
measured with an anemometer or pitot tube. We
strongly recommendinstallingapermanent measuring
deviceintheovenexit ductwork for routinely checking
flow rateversusthe posted minimumflow rate.
(Inexpensivepitot tubeswithaninclined manometer,
Magnehelicgauge, etc., or aswingingvane
anemometer areall satisfactory.) Inaddition, asensor
devicesuchasasail switchor static pressuretransducer
canbeinstalledto activatean alarmand/or shut down
theovenwhentheflow dropsbel ow theestablished
minimum. If nopermanent measuringdeviceis
installed, the proper damper settingsmust beclearly
marked andflow rateschecked periodically
(semiannually or whenany changesaremadetothe
exhaust system). Ovensnot designedwithair purge
should not beused for Pyralux® PC or Riston®film
curing sincethevaporshaveno escapepath exceptinto
thework area. Also, whennodilutionairisadded,itis
possi blethat vapor concentrationsintheovencould
builduptoapotentially explosiverange. Thisapplies
toany heating processwherecombustiblevaporsare
evolved. Contact theoven manufacturer before
modifyingany oven.

ExhaustDucting

Theexhaust ductsshould befabricated of rigid duct

pi ping of aminimum diameter equal totheoven
exhaust fitting and that will withstand the operating
temperature. Theductwork shouldbetightfittingand
freeof holes. Exhaust systemscarryingvaporsfrom

thePyralux® PCfilmcuring ovenmust terminate
outsidetheplant. Thevaporsshould not bevented (1)
directly intothework area, (2) toafalseceiling, or (3)
beincorporatedintoany air recirculationsystem.

Calculationof Oven Air Dilution Requirements
Thequantity of dilutionair requiredfor safeoperation
isrelatedtothequantity of Pyralux® PCfilminthe
oven. (Ovensizeisnot amajor considerationand
generally doesnot figureintotheequation.) The
guantity of volatilesisrel ated to themass(volume) of
Pyralux® PCfilmand not thesurfacearea. Volumeis
expressedinmil ft2, i.e., thenumber of squarefeet of
film-covered surfaceareamultiplied by thefilm
thicknessinmils. For each 100 mil ft? of Pyralux® PC
film, aminimumof 2.5cfm (at 25°C) of dilutionairis
required. Seethefollowingsamplecal culation.



Sample Calculation

1) DefineOvenBatch

A Number of panels 120

B Panel size 12" x 16" = 1.33ft?

C Percent of resist coverage 80%

D Single- or double-sided coverage 2sides

E Pyralux PCfilmthickness 2mils

F Batchsize AxBxCxDxE

2) Calculatemil ft2 of Pyralux PCfilmineach ovenbatch

F A B C D

Batchsize = #of panels x ft?panel x  surface x #of sides
coverage

Batchsize = 120 1.33 0.80 2

Batchsize = 512 mil ft?

3) Calculatedilutionair flow raterequired:
(2.5cfm[at 25°C] required for each 100 mil ft?)
Dilutionair flow raterequired = batchsizex dilutionair factor
Dilutionair flow raterequired = 512 mil ft>x 2.5 cfm/100 mil ft2
Dilutionair flow raterequired = 12.8cfm (at 25°C)

Figure 1. Curing Oven Air Flow
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Thermal Curing Operatingand Safety
Procedures

After turning ontheoven and setting thecorrect
temperature, check thedamper for proper adjustment.
Turnontheexhaust fan, leaveit running, and confirm
proper flow rate/damper setting. (SeePurgeRate
section.) Whentheovenreachestheset temperature,
placethePyralux® PCfilm-covered panelsinside, close
thedoor, and turn ontheheater andrecirculating
blower.

Thereisconsiderableair turbulencewithintheoven. If
thedoor isopenedwhiletherecirculatingfanison, the
air will beblownintothework areaand intheface of
theoperator, if heisstandinginfront of the equipment.
Therateof vapor evolutionishighest early inthecure
cycleand decreasessteadily, but doesnot stop after the
one-hour cureperiod. Therefore, follow thesequence

bel ow when the oven door isopened at the end of the
one-hour period:

1. Turnoff theheater and recircul ating blower.

2. After theblower hasstopped, crack the oven door
dightly.

3. Wait, withtheoven door gjar, for 5-10 minutes so
thepanelscool slightly andvaporsintheovenare
drawn out by theexhaust blower.

4. Wearing heat-resi stant gloves, openthedoor and
removetheracksof panels.

5. Vapor evolutionwill continueuntil the panel scool
below 65°C (150°F). Placeracksof warmpanels
wherethevaporswill blow outintothework area. If
thisoccurs, terminatethe processandrepair thedoors.

HandlingHotPanels
Followingthermal curing, panel sarehot. Wear heat-
resistant gloveswhenhandlingthepanels.
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